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B xHMI'e oOIMCaH HA3BK acceMbjepa IJigd MUKPOIpolLeccopa
Z2-80, MCIOJNBbL3YyeMOTO B KauecTBe OCHOBHOTO IIpolieccopa
cucTteMmel MSX-2 (KYBT "YAMAHA"). PaccMOTpeH IpoOlleCcC CO3IaHUusa
Y BHIIOJIHEHMSA MNpOoI'paMM Ha fA3EIKe acceMmdbjiepa, OpraHu3aluM MX
CBA3M C OporpaMMaMyM Ha 43blkax MSX-BASIC wm ASCII-C. Ha
npyuMepax I[IOKas3aHO MCIOJIb30BaHME OCHOBHBIX TMIIOB KOMaHI

accemoiepa n MakKpoacceMbjiepa, ONMCAHEL OCHOBHBIE  TUIIBL
BPeOOHOCHOT'O IpPOTpPaMMHOIO OOecClledeHMda WU MeTONb 3allyTH
nHpOPMaLIM .

KHMra paccumMTaHa Ha NMPOKMM KPyT yuduTeJel uHbopMaTuKM,
IPOTPaMMMCTOB M WKOJBHMKOB M OyIeT TI[oJle3Ha B KadecTBe
yueBbHOTO IOoCcoBMs IO aPXUTEKTYPE MUKPOKOMIILIOTEPOB .



BBEIEHVE

B »TOM KHMI'e ONMCaH A3HK accembjiepa OJid MUKponpoleccopa 24-380,
MCIIOJIb3YEMOTO B KauecCTBe OCHOBHOTO IIpolleccopa B cucrteMe MSX-2 KYBT
"YAMAHA" . KOMOBITEPE 3TOTO TUIlAa WHMPOKO PACIPOCTPAHEHH B [IPMMOPCKOM
Kpae u cTpaHe B UejioM. OOHAKO HOOCTYIIHOM M IOOCTOBEPHOM MHOOpMaLUM
00 apxXUTEKType 2TOM CHUCTEMH MUKPOKOMIILIOTEPOB Ha CEeTONHSMHMUM IeHb
OdYeHb MaJlo.

B meppol Hawey KHUTEe 3TONM cepum — "APXUTEKTypa MUKPOKOMIIBITEpPAa
MSX-2" OblmM COOPAaHE M CUCTEMaTU3MPOBaHbB pasl3HooOpasHHE M MHOTIA, K
COXaJIeHU0, AHOHMMHEIE MAaTEepMaJlEl [0 YCTPOMUCTBY MUKPOKOMIIBIOTEDPA
MSX-2. Bo BTOpPOM KHMI'€, KOTOpas ceMyuac Iepen Bamu, paccMOTpeH
npouLecc CO30aHMsa M BHIIOJIHEHMSA MNpOTpaMM Ha A3HKe acceMbsepa,
opraHM3aluy MUX CBA3M C NporpaMMaMm Ha A3bkax MSX-BASIC m  ASCII-C,
Ha I[IpuMepax II0OKa3aHo VCIIOJIb30BaHMe OCHOBHEIX TUIIOB KOMaHT
acceMmfOiiepa U MakpoaccemOjiepa, ONMCaHbl OCHOBHEE TUMIIEL BPEIOHOCHOI'O
[IPOTPaMMHOT'O OOeCIedYeHMA M MeTONb 3allMTE MHOOpMAaLMM.

B NPpUIOXEeHMAX NPMBOAMTCS KPATKMM CIPaBOYHMK IO CHUCTEeMe KOMaHZ
Mukponpoiieccopa Z-80/INTEL 8080 M HECKOJBKO IMPUMMEPOB HOCTATOUHO
OosiblIMX NPOTpPaMM Ha A3HKe acceMbjiepa.

IJIa 4ero HYXHO 3HAThb A3BK acceMmobjepa ? 39TOT A3BK [NO03BOJAEST IIpPU
OOCTATOUHOM KBaJIMOUKALUM UM HEKOTOPOM OIIBITE OUeHb 2bPeKTUMBHO
ynpaeiasaTbk paboToy BCex YCTPOMCTB KOMIbTEepa. B To xe BpeMAa
NpoTrpaMMMPOBaHMe Ha BTOM A3EKe TpebyeT OOJblION aKKypPaTHOCTU U
TEePIEeHUd .

Bo MHOTMX ciydasax OoJjbellad dYacThb HNPOTpPaMMel OMIIETCHS Ha  SA3BKE
BEICOKOT'O ypoBHa — C, Pascal, Ada M TOJBKO HEKOTOpPHE MNOANPOIPAMMEl —
Ha fA3BKe acceMOJsiepa. [IporpaMMel Ha A3bBIKAX BBICOKOI'O YPOBHA  OOBEYHO
BEIIIOJIHAITCA MeNJIEHHElM, 4YeM HalMCaHHBEe Ha 493blKe accemOjiepa, M TakKoe
codYeTaHue II03BOJIAeT IIOBEHCUTL 30PeKTUMBHOCTL pPabOTH OPOTPaMMEL U
YMEHBUNMTE BPEeMdA NPOTPaMMMPOBAHUA B LIEJIOM.

Ecim Bel ODeMCTBUTEJIBHO XOTUTE HAYUUTHLCHA NPOTIPAMMMPOBAaTbL Ha fA3BKE
acceMbnepa Z-80, BHMMATEJbHO M3ydalMTe BCe IMNPUMEPE M HOpodOynTe
BEIIIOJIHMTH MNPOTPAaMMBEl Ha KOMIBITEpPE.

KHMra paccumMTaHa Ha UWMPOKUM KpyT yumnuTenen MHOOPMaTHUKH,
NPOTPaMMMCTOB M WKOJIBHMKOB, XEJAKUMX [NOJIYYMTh HOCTATOUHO IJIyDOKME
3HAHUA [10 aPXUTEKType MMKPOKOMIIBITEPOB BoOOme M MSX-2 B 4aCTHOCTHU.



TJIABA 1. PA3PABOTKA ¥ BHIIOJHEHNVE IIPOI'PAMME

B sTOoM rsiaBe MBI PacCMOTPMM, Kak MOXHO BamlMcaTb, OTTPaHCIMPOBATHb
Y BHIIOJIHMTE [IpPOI'pPaMMy Ha sA3BKe acceMbjepa.

AccemMbOJiep - 3TO CcHelMalJibHasd Npor'paMMa, OCyWeCTBJIAnIas [IepeBOon
(TpaHCIALUMIO) OpPOTpPaMMEl Ha fA3BIKe acceMbjepa B NporpaMMy B MalMHHBIX
Kozjax. lloaToMmy JioOOM acceMOJiep MOXHO Ha3BaThb UM TPAHCISTOPOM.

[IporpaMMa 3anMCBIBAETCH Ha IOMCK C I[IOMOIBI TEKCTOBOI'O penakTopa,
3aTeM TPAaHCIMpPpYyeTCcd acceMOJiepOM B KOIBl, IIOCJIE 3TOI'O 3arpyXaeTcsa B
IaMATh KOMIBIOTEPA M BHIIOJIHAETCH.

Ecam 5TMx cCcpencrtes HeT, TO MHOIIOa MOXHO OTTPAaHCIMPOBATH
NporpaMMy Ha fA3BHKe acceMOjiepa BPYYHYH M 3alMcaTb B [NaMATb  MallMHEL
[IOJIy4YeHHBle KOIBl C IIOMOLIBI0 CIIELMAJIBHEIX OllepaTopoB A3blka MSX-BASIC.

KomaHma Ha g3bBlKe accemdjiepa — 5TO, KaK [OPaBUJIO, MHEMOHUYECKAH
3anoMCchk OOHOM KOMAHIE MMKpPOIpOoLeccopa (MallMHHOM KOMAaHIE) .

KpomMe koOMaHI B TeKCTe IIpOoI'paMMEl Ha fA3BEKe accembiiepa  MOTYyT
BCTPETUTHECH U OVPEKTUBEL acceMbiepy . IVPEeKTUBEL OBOBIYHO He
TPAaHCIUPYTCS, a ABJIANTCSH yKaszaHMeM acceMbiepy BBIIIOJIHUTb
onpenejyieHHOe IeNCTBME.

IOnsa Mukponpolieccopa Z-80 npmuMeHMMEl acceMOiiepel DUAD, M80, GENS8O,
PoborporH-1715 u mpyrue. KpoMe paszMUHBIX KaUeCTBEHHHX XapaKTEepMUCTUK
OHM MMET pa3jMdapuyrecs HaOOpPH OUPEKTUB.

OTTpaHCIMPOBaHHAA MallMHHAaA nporpamMMma OOBIYHO MOXeT OBITB
npencraBjeHa B OIOHOM M3 »OByx oGopmaTtoB - ".0OBJ" wmmam ".COM".
IporpaMMel Tuna ".OBJ" 3arpyxalnTCsa M BHIOJHAKTCSA B cperme MSX-BASIC
¥ OOBIUHO TpaHCHMpPylTCcsa C¢ angpeca 8000h w Brme. I[IporpaMMel TuUIlA

".COM" paboTanT KaK 3adauy OIepPalMOHHOM CUCTEMEL MSX-DOS n
pasmemanTcsa ¢ agpeca 100h.

Pas3Hble TPaHCJIIATOPLL MOTYT IoaBaThb MaIIMHHEBI Koxn s
MUKPOIIPOLIECCOPOB Pa3HBIX THUIIOB, Hanpumep nnasg Z80 wmnm nius INTELS080.

1. PeﬂaKTV[pOBaHV[e TeKCTa IIpoI'vaMMbBL

MTak, ME XOTMM HaIMCaThb NporpamMMy. [Jja 23TOrO HaOOo 3arpys3UTh
TEKCTOBEM penakTop (HanpuMmMep: TOR, MIM, SCED wmmam »OpyroM). OITO
MOXHO cpnesatb B MSX-DOS, BCTaeBMB IOUCK C PEeIakTOPOM B IOMUCKOBON U
HaOpak B OTBEeT Ha npurjameHre DOS mMMA penakTopa:

A>Tor
[locyie 3arpys3KM pelakTopa MOXHO HauUMHATL HabupaThk IporpaMMmy.

Ecnmn MBI XOTUM MOJyuuThb Gann Tuna ".0OBJ", TO MOXHO
BOCIIOJIB30BATBECA accemOjsepom DUAD. IlpuMmMep NOpOTpaMMel IJg 3TOTO
TPAHCJATOPa NPMBOOUTCS HIWXE.

YKaxeM ampec, C KOTOPOI'O HYXHO OTTPaHCIMPOBATH HAWly NpOoTpaMMy U
C KOTOPOI'O OHa OyIeT 3arpyXeHa B I[IaMATb KOMIbKTEpa. AOpec MOXeT
OblTe B MHTeprBaje oT 8000h mo DE76h nmna MammHel yumresnsa u 8000h -
F37Fh njg MallMHEL yYeHMKAa. OITO MOXHO CHeJlaTbh IMPEKTUBOM accembiiepa
ORG. Hanpmwmep,

ORG 9000h.



[Ipy HaouCaHMM [OpPpOTPaMM IIoJIe SKpaHa OBOBIYHO pacnpenensanT
crenymomrM 00pasoM:

- IIepBEBEIE BOCEMB HOBMLU/HZ oOTBOOUTCHA IIOO METKIUM,

* BTOPHIE BOCEMb IIOI KOMaHIy;

+ CcJlemyouye BOCEMB IO OIepPaHIb;

* BCe OCTaJIbHOE MEeCTO NOI KOMMEHTapuu.

InpexTrry ORG HYXHO pasMeCTMTb BO BTOPOM cCcToJIOle, a ajgpec - B
TpeTbeM. Ilpu Habope yIoOHO MOJIL30BATLCSA KJaBuiey Tadbynauum TAB.

B mnporpammy B JIIOOOM MeCTE MOXHO BCTaBJIATH KOMMEHTapUM .
KoMMeHTapuy IOJDKEeH HauMHaTbCsa C cuMBojia ;' (Touxka C BangaTon) .
[Iocyie KOMMEHTApPMsS He MOXEeT CTOATh KOMaHOa (T.e. BCA CTpoOKa IIOCJe
';' cumraercsa KOMMEHTAapMeM) . KomMmmeHTapum He TPAHCIUPYTCHI
acceMbJiepoM HM B KakoM KOX, a CJayxXaT IJjig [IOACHEeHMSA CMEICJa
IIpOoIr'raMMbl OPYIT'VM IPpOoI'paMMMCTaM WMJIM €I'O HallOMMHAHMA CaMOMy aBTOPY.

BcraruMm B Halty IHIpoIrpaMMy KOMMeHTapI/HZ VI HalluimeM HeCKOJIBKO KOMaHI
" IOVPEKTUB :

ORG 9000h
; YCTaHOBMJIM Had4aJlbHBI alpec KOMNIMJIIALUU

LD b, 40h ; 3arpy3wiu B perucTp b 40h

beg: DEC b ;b <= b-1
JR NZ,beg ; ecnm He 0 - HepeTM Ha MeTKy beg
RET ; MHaue BO3BpaT

; KOHEIl NPOoIPaMMEL
END

|

B KOHIEe NpoTpaMMel CTAaBUTCH IOMpeKTuBa END - ykasaHue accembiepy,

4YTO Jajiblle TPaHCAMPOBATL HEe Hano MJIM Hedero.
Ecimu paszpabaTeiBaeTcda He IJlaBHad OporpaMMa, a [IOoAOnporpamMa,
HanpuMep, Be3HBaeMada #u3 MSX-BASICa, TO B KOHLE NOIOIPOI'PaMMEL

HeoOXOoOMMO MNOCTaBMUTh KOMaHIYy BO3BpaTa B MeCTO BH30Ba — RET.
[Iocse TOTO KAakK NporpaMMa HalMcCaHa, ee HeoOXOoOoMMO 3anmMcaTb Ha
ouck. XejaTesbHO NPUCBOUTH €M pacumpeHme " .ASM" wmjgom  ".MAC",

yKasppaoiee, 4YTO 2TO MCXOIHBEM TEKCT NPpOoI'PaMMBl Ha HS3bBIKe acceMbiiepa
nIM Makpoaccembiepa, HanpuMmMep "example.ASM" mnam "keys.MAC".
3aTeM OporpaMMy MOXHO OTTPAaHCIMPOBATbH acceMOJIepoM.



2. AcceMOIMPOBAaHME IPOTPAMMEL

B npumepax Mel OyOeM MCHOJIB30BaThb acceMmbjep cucrTeMsl DUAD  QupMmE
ASCII winm MakpoaccemBynep M80 (Bel MoOXeTe MCIOJbL30BATH Jobon
Iopyron) . HaszeaHuMe acceMmbjepa MOXHO YBUIETb B IIEPBEIX CTPOKax
JMCTMHTA NPOTPAaMMEL.

n.1. AcceMbiampoBaHMe B cucTeme DUAD

Kak yxe TOBOPWMJIOCH, €CJM MBE XOTUM IMIOJy4YMThL damna Tuna ".OBJ",
MOXHO BOCIOJIb30BaTbCsa accembyjepom DUAD.

IOna BeI3oBa cmcTeMel DUAD HeoOXoIMMO NepelTu B pexum MSX-BASIC u
HaOpaTb KOMaHIY: run"DUAD".

3areM Bel moJpxHE! BEIOpaTh B "MeHO" Assembler, Haxap kjaBumy "1".
[Ipy NpaBUJIBHOM 3allycke acceMbiiepa Bam OynoyT 3anaHeH BOIPOCH. B
OTBEeT Ha HMX BB IOOJIXKHEI BBECTUM MMA Qanjia miam HaxaTb <BBOII>, ecJm
BaM COOTBETCTByKIlee HOeMCTBME He HYyXHO. CHUCTeMOM 3alalTcsd clenyilue

BOIIPOCEHL:

Source : [ danmn - MCXOIHBIM TEeKCT |

List : [ damn mnsg BanmMcu JIMCTUMHTA |

Object : [ dann mjsa 3anmMcM OTTPAaHCAMPOBAHOM NIPOTPaMMHL |

Label A : [ dani s METOK M aIpecoB Mo alldaBUTY]

Label L : [ bann 1mjg METOK M aOpeCOoB IO BO3PACTaHMIO aIpecoB ]
[

Cross ref: bany1 NnepekKpPeCcCTHHX CCHJIOK |

Ha mnepBHM BONPOC OTBeT oOd3aTejyieH, Ha IOpyI'Me — HeT. Hanpumep,
MOXHO OTBETUTHL TakK:
Source : example.asm
List : example.lst
Object : example.obj
Label A
Label L :

Cross ref:

[locyie 3TOTO acceMmOjiep HaAUYHEeT TPAHCIHALMIO M Uepe3 HeKOTOpOoe BpeMsd
BeIDAacT coobmeHme 'No errors in text' (Her ommbox B TekcTe). ITO
3HAQUMT, UYTO Halla IporpaMMa HalucaHa ©0e3 oummrbok u YCIIeHO
OTTPAaHCHIMPOBaHA. Eciau OynoyT IOpyIrue CcoOOWEeHMS, TO TPaHCIMPOBAHME HEe
yIOajioCb (OPUUMHOM MOXeT OHTb omMbOKa B NpoTrpaMMe, 3allKMTa Ha OUCKe
MM ele YTO—TO) .

Ionsa BeIXOIa M3 cucTeMmel DUAD Ha Bomnpoc "Source:" BBenmure *BASIC.

Ecim B nporpamme ObUIM OWMOKM, MOXHO IIPOCMOTPETBE C IIOMOLBI
TEKCTOBOI'O pemakTopa OGann ¢ pacumpeHsem " .LST", Hanpumep,

A>TOR example.lst

JIMCTUHT HawWel NPOI'PaMMEl, €CJIM BCe OBUJIO CHeJIaHO MNPaBMIILHO, OyIeT
VMMETL BUI:
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ORG 9000h
; YCTAaHOBWMJIM HAUYAJILHEIM amgpec KOMIIMUJISLIUM
9000 0640 LD B,40h ; Barpysuau B perucTtp B 40h
9002 05 BEG: DEC B ; B <= B-1
9003 20FD JR NZ,BEG ; ecau He 0 - nepemtm Ha BEG
9005 C9 RET ; MHade BO3BpPAT
; KOHEell IpOTPaMMH
END
No errors in text
|
KosoHka cJjieBa - WmWeCTHaOUaTepUUHHE anapeca MaliMHHEIX koMaHn (9000,
9002, 9003, 9005). PamoM C ampecoM - MAIMHHBEM KOI KOMAaHIOE. Takum
obpasoM Halla nporpaMma B MallMHHBIX KOIIaxX BEIJIAOMT Tak:
06400520FDC9.

n.2. AcceMmbnupoBaHMe nocpencrtsoMm M80

C nomoumbio acceMmbiepa M80 MOXHO NOJIYyUMTH HpoT'paMMmel Tuna ".COM".
TexCT OPOTPaMME, KOTOPYK ME Habupaju Beule, OyOeT MMeTb HeCKOJIBKO
OTHMYAIUNCH BUL:

.Z80
LD B, 40h ; load 40h 1in B
BEG: DEC B ; B <= B-1
JR NZ,BEG ; if not 0 - go to BEG
RET ; else return
; end of program
| END
[lepBasgs IOMPEKTMBa STOM NPOTrpPaMMel coobumaeT accemonepy, uTo
KOMAaHIOE BalMcaHbl B COOTBETCTBMM C MHeMOHuMKOM Z80.
[locyie 3anmMcu TeKCTa OpoTrpaMMe B Gany Cc pacumpeHumem " .ASM", He

BeIxOonsa m3 MSX-DOS B MSX-BASIC, HabepuTe KOMaHIOy BMIOA:
A>M80 =example.asm/L

JmcTuHT nporpamMMel example.ASM Oynmetr 3anmcaH B Qanyn example.PRN.
PesynbTaT TpaHCcHAuuM OymeT 3anmcaH B OGann example.REL (xkoTOPEBI
3aTeM IOJIKeH OBHTh 00paboTaH penakKTOopOM CBA3eM M OpeobpasoBaH B
dan Tuna ".COM").

Bosee nosHas ¢opma BeHIZOBa acceMbiepa M80 BBITIIAOUT Tak:

A>MB80 example,example=example.asm/L

3mecep Hepepoe MMA - MMA pesyJbTHUpyomero damna, BTOpoe - OJAa
JMCTUHIT'a, TpeTbe — TEKCT Ha acceMbjepe.



Eciu He HYyXeH HM MAallMHHBIY KOI, HM JIMCTUHT, IUIYT :
A>M80 ,=example.asm

Ecnu HYyXeH TOJIbKO JIMCTMHI', TO Tak:
A>M80 ,example=example.asm/L

Eciam wmcxomHel Qalyl uMeeT pacumpeHue MAC, ToO B KOMaHIax
5TO pacllMpeHMre MOXHO OIIyCKAaTh.

[Ipy TPaHCISUMM MOTYT OBITBH MCIIOJIBE30BAaHH CJleyllMe KJIOoUM :
/O — meuvaTaTs BOCBMEPMWUHHE alpeca UM umMcjia B BOCBMEPUUHOM BUIE;
/P — cosmanue cTeka IJsa accembiepa;
/R - mMsa oBBekTHOTO dalya KakK y MCXOIOHOTO;
/X - ycraHoBka STFCOND;

/L - BHBOI JMCTMHTA B dann Tuna PRN C MMEHEeM KakK y MCXOIHOTO;

/C — TeHepupoBaThb ©Gaiyl MIepPEeKPEeCTHHX CCBUJIOK C MMEHEeM KakK Yy
ncxomgHoro u pacumpenmem CRE;

/7 - ucnojgb3yeTcsa MHeMoHuKa Z80;

/I - ucnojbsyeTcsa MHeMOHmka INTEL 8080;

/H - meuaraTh mecTHalllaTepMUHbBE agpeca ¥ uYucila B MEeCTHAaIllaTepUdHOM
BUIE;

/M - MHUIMAIU3YPOBATL MMaMSAThb IJ9 OUPEKTUBE DS HYJISMHU.
IOnsa coszzmaHusa damnna Tuna COM BeIBEIBaeTCcsa pemakTop ckazey L8O.



3. PenmakTupoBaHME CBsA3eM U cOopKa IpoIrpaMMbl

PenmakTupoBaHMe CBA3eM M COOpPKa NPOTPaMMEl BHIIOJIHAKTCH I[IOCJe
TpaHcasauum accembjepom M80. OHwm OCYIECTBJISIOTCS npu IIOMOIIM
penaxkTopa ceazey L80. Ha »ToM sTamne oOOBEOMHAKTCS BOEIMHO BCe
Pa3pO3HEHHEIE YacCTM MNPOTPAaMMHE, 3alMCaHHBIE B pPas3JMYHEIX REL-danaax
unm oubImoTekax. MoryT Takxe OBITDH MIOOKJIIOUEHEL OUOIMOTEKMU
CTaQHOAPTHBEIX MM HOOMNOJIHUTEJNBbHHEX OGyHKUMNM g3bKa C MIM IPYIMX  S3BIKOB.
Pe3yJbTaTOM pPelNakKTUPOBAHUA SBJISETCS HelepeMellaeMbll OOBEeKTHEM KOI
IpoTpaMMEl, 3alMCHBaeMbl B Gany Cc pacumpeHmem " .COM".

3amaHue Ha pPeIaKTMpOBaHMe MPpOoTpaMMbl, HaNMCaHHOM Ha ABEIKE
acceMbJepa, Kak OpaBMIIO, BHIVIAOUT CJeOyllMM ODpa30M:

A>L80 mmMsa,mMma/n/e

3meckr mMAa - 2T0 umMa REL-Qania, OTTPAaHCIMPOBAHHOIO acceMbjiepoM
M80.

BamaHMe Ha pemaKTMpOBaHMEe MNpOoTpaMMbl, B KOTOPOM YIPaBJISOIMM
MonyJieM sBjgeTcd QyHKUMS main, HaoMcaHHas Ha 493blke C, OOBUHO

IIpOM3BOIMTCA CJIeOyKlMM o6pa30M:

A>1.80 ck,OcH-Umsa,Uma-darnal [/s],Uma-dammna2(/s],...,clib/s,crun/s,
cend, Ima-COM-baina/n/e:xmain

B3meckr OcH-VMa - mTo wumMsa REL-Qammna, cozmepxawero kon OGyHKUUM
main. REL-dawnme ck, clib, crun m cend BxomsaT B kowmmjaekT ASCII C wu
X TOOKJIUeHMe O00A3aTeJIbHO OJiS IIOoJIb30BaTesisa, u3berawnmel’0 BHMKATL B
TOHKOCTM CTPYKTYPH KOMOMIATOPa A3bKa C.

[loslp30BaTENIE OOJIKEH I[IOOKJIOUMTL BCe REL-darnnel, comepxalme
MOOYJIM, HeOOXOIMMEBIE =IJIS pas3pelleHMs BHEWHMX CCHIJIOK.

Onumum penakTopa ceazent L80:

/s — MNOIKJIOUMTB He BCK OMOIMOTEKY, & TOJbKO HeOOXOOMMEIE MO-—
Oy Ji;

/p — YCTAQHOBMTb HAUaJIbHBM alpecC pa3MelleHUsd NPpOoTPaMMEL B
namMsaTu;

/d - YCTAQHOBMTB aIpecC pasMelleHMs CeTMeHTa OaHHEBIX;

/u — BHIATbH CIMCOK HEepaspelleHHEX CCBUJIOK;

/m - BHIOATbL anpeca IJIODAJIbHEIX MMEH;

/n[:mMa] - sanmcaTs COM-daiyn Ha OUCK [, yCTAHOBMTL TOUKY BXOIa
B IporpaMmy] ;

/g[:uMa] — BHIOOJHUTE NPOTPamMMy [ C yYKABaHHOM TOUKM BxOoIal;

/e[:uma] - BeiTu B DOS [, yCTA@HOBMTH TOUKY BXOIa B NPOTpaMMy] .

PenmakTop CBsA3eM CO3IaeT NporpaMMy, 3arpyXaoilylncs ¥ CTApTYOIY C
anpeca 100H.

YroOel COBIOATh MNPOTPAMMYy, 3arpyXawolyics C agpeca, OTJWUHOTO OT
100H, HeoBOXOIMMO HE TOJIBKO MCIIOJL30BATH ONIMIO /P, HO M yKazaTb WML
TOUKM BXOIa B OIILMMM N WM €.



4. BHIIOJIHEHME [IPOI'PaMME

B Cllydae yCHeLL[HOIZ TPaHCIIALUVV MBI MOXEM BEIIIOJIHMTE HaAlly IIPOI'baMMy .
Insa Bamnycka nporpaMmel Tuna ".OBJ" Hamo BeMTM B MSX-BASIC u
3aTrpPy3UTh IPOTIPaMMy KOMaHIOM:

Bload"example.obj",R

Bykea "R" o6o3HauvaeT "BHOOJHUTL'". MammHa TYT Xe& OOJDKHA BHIOATH
Ok. Tak kak Hama [OporpaMMa YXe 3arpyXeHa, €€ MOXHO BHIIOJHUTH
CHoOBa. [IJis ®TOT'O HAaIO ONPEemeJIMThb e€e KakK OQYHKUMIO UM I[epelaTb eun
yIpaBJIeHME .

Defusr = &h9000: i = usr(0)

MammHa cHoBa BwemacT Ok.

Kaxk BEl MOTJIM NIOHATH, NpOTpaMMa HaNMCaHHag HaMM BbIIE — HE UYTO
MHOE, KaK OOBKHOBEHHasd 3alepxXkKa BO BpeMeHM. Ho Hamo ckasaTb, dYTO
3Ty 3aOepXKy TINIPM BBHIOJHEHMM Bel He 3aMeTruTre. OTO OOBACHAETCH

OOJNIBION CKOPOCTBLIO BBIIIOJIHEHMS NpoI'paMM Ha Hg3bKe acceMbiiepa. l[loaToMy
IOJI HaOMCaHUA 3alepXek OOBYHO MCIIOJb3YT I1apy PerMUCTpOB.

3TO MBI PaCCMOTPMM HECKOJIBKO HIMXe, a ceyuac nonpobyeM HalucaTb
3Ty Xe oDporpaMMmy, HO "OoTTpaHCIMpoBab" CaMOCTOATEJIBHO M 3almucasb
yepe3 BASIC (MOXHO IpenBapUTEJIbHO 3al'Py3UTh B TEKCTOBHM pelaKTop
JMCTUHT Halley NpOoTpaMMbl ¥ IIOCMOTPEThH, Kak OHa OTTPaHCAMPOBAHA) :

10 DATA 06,40 :REM LD B, 40 9000
20 DATA 05 :REM DEC B 9002
30 DATA 20,FD :REM JR Nz, 9002 9003
40 DATA C9 :REM RET 9005
100 REM 3arpyxaeM KOIE B IIaMSITh

110 DATA 7

120 N=&HS9000
130 READ AS:IF A$<>"Z" THEN POKE N+I,VAL("&H"+AS) :I=I+1:

GOTO 130
140 DEFUSR=N:I=USR(0)
150 END

Ecam Bel He yBEPEHE, UYTO OTTPaHCIMPOBAJM NPAaBMUIIBHO, TO 3aTrpy3UTE
B TEKCTOBBIM PEeHaKTOpP JMUCTMUHIT (pacumpeHue LST) M CBepbTEe KOIH.

3anyCcTmMs 3Ty OpOoTrpaMMy, BBl NOJIydMTE TOT XE& pes3ylIbTaT, YTO U IPU
3anycke ¢anmna OBJ, oOIHAKO INOCTOSHHOTO oOpalleHMsa K OUCKY VYXe He
TpebyeTcAa.



Kak yxe ToBOPMJIOCH BHIle, Oporpammy Tuna ".REL" HyxHO obpaboTaThb
PelaKToOpOM CBsA3elM, YTOOH MNOJIydMTBb COOTBETCTBYKIYH NIpOTpaMMy THIIA
".COM".

Iya sanycka nOporpaMMel ¢ pacumpeHueM ".COM" HabepuTe B pPEXMME
MSX-DOS ee mma 6e3 pacClMpeHMd:
A>example

NTak, ecim y Bac Bce nosyumisiochb, oz3npaBiisgeM Bac C  BHIOJHEHUEM
Bamey mnepBOM NpPOTPaMMbl Ha sA3bHKe acceMbjepa 280 !!!

5. OpraHmusaumusa CpeA3eM C IOporpaMMmMaMmM Ha g3bKe MSX-BASIC

[Ipy paspaboTke NOANPOIPaMM, HAMNMCAHHEIX B KOHOaX, KOTOPHE  IOOJIKHEL
BEISEIBATHLCA M3 IporpaMm Ha A3elke MSX-BASIC, d4acTo BO3HMUKaET
npobjeMa InepenadumM NapaMeTpOoB B NOANPOTPaMMy M IIOJIydeHMS pe3yJbTaTa
"3 NIOONPOTPAaMMEL.

Iiia OoCylWecTBJIEHMA STOI'O BO3MOXHBEL JIBa OCHOBHHEX Cllocoba -
MICIIOJIb3OBaHMeE oOfOmeM NaMAaTU u COOCTBEHHO nepenaua/mnojydyeHue
napaMeTpoB. MoOXeT MCIOJIB30BAaTbCA M KOMOMHALMA 3TUX CIOCOOOB.

n.l. OBmas naMaThb

B sTOM cCiyuae BHIOENAETCA OOHA WMJIM HECKOJIBKO AdYeek ODaMATU  C
3apaHee M3BEeCTHBEIMM ajpecamu, ¥ [OporpaMMel OOMEHMBAKTCA  IOaHHBIMU
yepes 5TU guerku. Ha aswpke MSX-BASIC nOjisg 25TOTO MCHOJbB3YITCSHA
onepatop POKE m oyHkuma PEEK.

[IpuMep nporpaMmel Ha sA3blke MSX-BASIC.

[
10 CLEAR 200, &H9000 : REM ycTaHOBKAa T'PaHMUIL

20 DEFUSR = &H9000 : REM anpec nomnporpaMMbl
30 BLOAD "example.obj" : REM 3arpy3ka C IOucka
40 X = 124 : REM umciio nnsg nepenadu
50 POKE &HA000,X : REM 3amnmce apryMeHTa
60 I = USR( 0) : REM BBIBOB HNOANPOI'PAMMEL
70 Y = PEEK( &HAO0O01) : REM GepeMm pesyJsbTarT

80 PRINT Y

90 END
L




JIMCTUHT BBIBEIBAEMOM [IPOTPAMMEL Ha S3BIKE acceMoOiepa:

'comm. memory ' Z80-Assembler Page: 1
TITLE 'comm. memory '
ORG 9000h
9000 3A00A0 LD A, (OAOQOh) ; Oepem apryMmMeHT
9003 3C INC A ; YBEIMUmUTbL A
9004 3C INC A ; elle pas
9005 3201A0 LD (OAOO1h),A ; =zamnmcheHBaeM pesyJbTaT
9008 C9 RET ; BO3BpPAaT
END
'comm. memory ' Z80-Assembler Page: 2

No errors 1in text
|

B pesynbTaTe padoTel BASIC-mporpaMMbl C 3TOM NOONPOTIPaMMOM IOJIXHO
IOJIYUUTHCS 4UMCJIO 126.

IJOCTOMHCTBOM 3TOT'O CIOocoba Iepelady HOAHHEIX SABJISETCH BO3MOXHOCTH
nepenauy M NOJIy4YeHMS U3 IOIAINPOIPaMMEl OOJIBUIMX MaCCHMBOB MHOOPMaLUM.

n.2. llepemavya ¥ HOOJIyyeHME IapaMeTpOB

[Ipy BEI3OBE MHNOAONPOTIPAaMMEl, ONpenejieHHoM kak USR, MHTepnpeTtaTop
a3eiKka MSX-BASIC 3amnmcelBaeT B perucTtp HL azmpec apudmMeTHueCKOM
rnepeMeHHOV, B DE - CCHJIKY Ha aIpecC CTPOKOBOI'O BHpaxXeHUd, a B
AKKYMyJIATOpP A M guekky &hF663 - Tun nepemMeHHOM. Illpy 3TOM Ol
3HaYEHUM LeJIoTo Tuia azmpec B HL HYyXHO yBeJIMYUTHL Ha 2, a IIePBHE TPpU
fanTa CTPOKOBOI'O ykaszaTejyna B DE xpaHAT OJIMHY ¥ pPeEajibHEM aIpec
CTPOKM.

Muorma ynoOHee BOCIOJIB30BAaTbCA I'OTOBEIMM IIOLNPOTpPaMMaMu Ilepelnadn
1 npeobpa30BaHUA HOAHHBIX.

g nepenaum OOHOOAMTHOT'O AapryMEeHTa W3 [IpOoI'PaMMbel Ha  A3HEKE
MSX-BASIC nomnporpamMMe B KOIax UYepes permcTp A MCHOJIb3yeTCcHd
nonnporpamMmMa II3Y mo azmpecy &hb521F.

I1a nepenadM OByxXOAaMTHOTO apryMeHTa M3 MSX-BASICa MCIOJB3YyeTCH
nommnporpamMMa C HaydaJibHEIM ampecoMm &h2F8A. OHa 3amnmMcCeHBaeT apr'yMEeHT B
perucTtp HL.

s nepenaumM IOBYXOAMTHOTO pelyJjbTaTa M3 NOONPOTPaMMBl B KOHAxX B
MSX-BASIC wmCHoJsib3yeTCs MNOOIpOoTpaMMma &h2F99. OHa BO3BpalaeT
3HadUeHue, 3anmcaHHoe B HL.



PaccMOTPUM IIPUMEPE!.

[lepemaya OJHODAMTHOTO apryMeHTa n IOoJIydeHure pe3yJbTara.
[Iporpamma Ha MSX-BASICe:
iO CLEAR 200, &H9000 REM ycTaHOBKa T'PaHMIL
20 DEFUSR = &H9000 REM azpec TOANPOIPaMMEL
30 BLOAD "example.obij" REM sBarpy3ka C IOMCKa
40 X = USR(45) REM BEIZOB IMOANPOIPAMMEL
50 PRINT X REM BO3BpaT 3HaueHUs B X
60 A = 73
70 X = USR( A) REM BEIBOB NOANPOI'PAMMEL
80 PRINT X
90 END
|
Henb332 B KadvecTBe apryMeHTa MCIOJL30BAaTh 3BHAUEHUE He B
onanazoHe 0..255. HanpuMmep, 3HaueHue 260 Be3OBeT OWMOKY. JIMCTUHT

nporpaMMel example.asm:

'pass one-byte' Z80-Assembler Page: 1
TITLE 'pass one-byte'
ORG 9000h
; ——— 3aIMcaTb apryMeHT B A
9000 CD1F52 CALL 521Fh
; ——— obpaboTka apryMeHTa
9003 3C INC A ; YBEeJIUUUTH A
9004 3C INC A ; eme pas
; ——— BO3BpAaT pe3yiabTaTa depes HL
9005 2600 LD H,0
9007 6F LD L,A
9008 C3992F JP 2F9S%h ; BO3BpallaeM pes3ybTaT
END

[IocJyie BBIIOJIHEHMSA NPOTpPaMMbel OyOyT HalledaTaHbl dMCIa
apryMeHTa

[lepenaua IOBYxXOAMTHOTO
[Iporpamma Ha MSX-BASICe:

[
10

CLEAR 200, &H9000
20 DEFUSR = &H9000
30 BLOAD "example.obj"
40 X = USR(1045)
50 PRINT X
60 A = 23678
70 X = USR( A)
80 PRINT X
END

90
L

REM
REM
REM
REM

REM

47 u 75.

n IIOJIYyUYEeHHME pesynpTaTa.

YCTaHOBKAa I'PaHUIL
ampec MNOANPOTPaMMEI
3arpyska C IOMcCKa

BHIBOB I[IOINPOTPAMMEL

BEISOB IIOOINPOI'OaMMEBL

13



JIMCTUHT IOpOoTrpaMMeEl example.asm:

'pass two-byte' Z80-Assembler Page: 1
TITLE 'pass two-byte'
ORG 9000h
; ——-— 3amnmMcaTtb aprymMeHT B HL
9000 CD8AZF CALL 2F8Ah ; nepen. 2-x 6auT. nap.
; ——— obpaboTaThk ApPITyYMEHT
9003 23 INC HL ; yBenmuuTh HL
9004 23 INC HL ; eme pas
; ——— BO3BpaT pes3yiabTara uduepes HL
9005 C3992F JP 2F9S%h ; BO3BpallaeM pes3ysbTaT
END
'pass two-byte' Z80-Assembler Page: 2

[IocJyie BHIIOJIHEHMSA HNpoTI'paMMbel OynoyT HaledaTansl umcia 1047 u 23680.

Kaxk Bel 3amMeTmnm, nOporpaMmel Ha A3elke MSX-BASIC oTamuamnTcda
baxTHuecky TOJNBKO INONYCTMMEIM IMalla30HOM IepeXabBaeMux OGyHkumm USR
3HaueHuM. OTJIMUeH Xe CcHocob ux o06paboTku B IIOANPOIPaMMe: BEHS3OB
&h2F8A nmim &h521F.

6. OpraHmsalmsa CBS3eM C OporpamMMmMamMu Ha sA3blke C
OCHOBHEIE BOIPOCH, KOTOPEE HYXHO MMETb B BMAOY NPM OpTaHMU3aLUMU
CBA3€e) NpoTrpaMM, HANMCAHHEIX Ha 93blke C C [OporpaMMaMy Ha  S3HKE
acceMbiepa, — 3TO NOPANOK IepenadyM [IapaMeTpoB, NpabBuila HaOMCaHMUA
VIMEH UM PpemNaKTUPOBAaHMUE CBA3ENM.

n.l. llepemava napaMeTpoB

[lepenmaua napaMeTpos OJya QyHkUMM A3bKa C ¢ QMKCHMPOBAHHEIM  UYMCJIOM
napaMeTpoB [NOOYMHEHAa CJenyplieMy COIJIalleHUI O CBHA34X:



[lepBEI apaMeTp IepenaeTcs:
- 4depes perucTp A, eCJIM OH 3aHuMaeT OIOMH OanT;
- uyepes napy HL, ecnm 3aHuMaeT nea Oanra.
BTopor ¥ TpeTuM IapaMeTpH [epenalnTcsa COOTBETCTBEHHO uepes
perucTtpel E 1 C miam uepes DE m BC.
OcTaJyibHBlEe NapaMeTphl BalMCHBAlTCA B CTeK, O 2 OaKTa Ha NapaMeTp
HEeBaBUCKUMO OT THIIA.
B crinyuyae QyHKUMM C IE€pPeMeHHBIM UYMCJIOM I[IapaMeTpoOB KOJIUUECTBO
IapaMeTpoB IepenaeTcsa uepes HL, Bce mapaMeTpH 3alMCHEHBALTCH B CTeEK
o nBa OanTa He3aBUCHMMO OT TuIla.

PesynbTaT Jjodom QyHKLMM nomMemaeTrcss B A (char) mnm B HL (int u
OpyTHUe TUIIH) .
[lapamMeTpel U3 CTeka ybupaeT BH3HBawmas OyHKLUMS. I[Ipu  BHXOINE U3

BBI3EIBAEMOM QYHKUMM 3HadeHMe SP HOJKHO OBITb PAaBHBIM SHAYUEHMUIO IIPU
BXOIe.

n.2. CUMMBOJIMUECKME MMEHAa

TpaHcHaTOp sA3blka MSX-C pacno3HaeT IIepBee 16 CHMMBOJIOB UMeEH.
BHemHMe MMeHa PacIllosHAalTCA 10 IIepBBM 6 cuMBoJaM. [lpm djrare -1 cg B
[IOJIyUeHHOM TEKCTe Ha acceMbjepe OyneT 6ojiee 6 CUMBOJIOB.

OrmMeTmM, uTo ASCIT C 3aMeHdeT OpU KOMIUIALUUM CHUMBOJI Ha "@",
a K KaXIOMy CHMMBOJIMUECKOMY MMEHM, SABJIAKULEMYCS BHEWHEM CCEJIKOM MUK
TJ100aJIbHOM IEPEMEeHHOM UM COCTOdlleMy MeHee uYeM U3 6 CUMBOJIOB,
IpUIMCEBaeT clpaka ToT xe cuMmBoja "@". Ilolb30BaTelNb, [IMUYIMNI
IpoTpaMMBl  Ha A3BIKe acceMbjiepa, OOJIKEH BTO YUUTHEBATH, UTOOH
IpaBMJIbHO oObpawarbcsa K C-QyHKUMAM, M 4UTOOBEl K €r'o INpolenypaM MOXHO
OpLJIO OOpamaTbca m3 C-NporpaMM.

Hanpmmep, nycte QyHKLMS Ha A3bKe C MMeeT 3al'OJIOBOK

char a fun (argl,arg2)
int argl,arg2;

UToOBl OOpaTMTBCA K HeM M3 Opor'paMMel Ha A3HKe acceMbsepa,
clenyeT HanucaTb

LD hl, ...
LD de, ...
CALL a@fun@
LD (...),a



OueBUIHO, YTO K IpoTrpaMMaM Ha S3bHKe acceMbiiepa, MMeHa KOTOPHIX
comepxaT cmMmBoJy " " uiaMm He MMEKOT Ha kKoHUe "Q" mpu njmHe MeHee 6
fanr, nocryn m3 C-OporpaMM HEBO3MOXEH.

Bce rinobalibHBlE II€pPEeMEeHHBEe IIpU TPaHCJIAUUN C-nporpaMMEl B
acceMOJIepPHBIM TEeKCT I[oJiydaloT onmcaTresb PUBLIC, a BHEUWHME CCBUJIKM  —
onmcaTenb EXTRN. Takoe xe corJlalleHre paboTaeT B acceMbiepe M8O0.

n.3. TpaHcHaAuMA ¥ cOopKa Pasz’HOSBHEIKOBHIX MOIYJIEN

BosMOXHO cO3maHMe OporpaMM, B KOTOPBIX 4WacThb MOOyJIeM HalMcaHa Ha
A3BIKe accemdbjepa, a dYacTb - Ha g3bke C. Yame BCero OCHOBY
COCTAaBJIAKT IIPOTI'PaMMBI Ha HA3BIKE C, B TOM UMCJIE M IJIaBHBM MOOYJIb, a
"Toukue" BewM IOeJlalTCHa Ha A3BKe acceMbjepa.

HonycTmM, MBl pa3szpaboTanm cCJlendypure OIOONpOoI'paMMbl Ha A3BEIKE
acceMbiepa:

MSX.M-80 1.0001-Apr-85 PAGE 1
.7280
PUBLIC KillBfd
PUBLIC InKey(@
PUBLIC Waitd
=== 4ucTKa Oydepa KIIaBUATYPH

0000 F7 KillBf@: RST 30h
0001" 00 DB 0
0002" 0156 DW 156h
0004 C9 RET
; === BBOJI KOJIla HaXaTo¥ KJIaBU I
; === BHXOH: [a]=0, ecam HMUETO He HaxarTo,
; === MHaye - [a] - KOO HaxXaToM KJIaBUIIMU
0005" AF InKey@: XOR A ; 4MCTUM A
0006 E7 RST 30h ; HaxaTo YTO-HuOYIOb ?
0007" 00 DB 0
0008" 009cC DW 9Ch
oooA! C8 RET 7Z ; €CJIM HeT — BHXOIL
000B' F7 RST 30h ; uHade OepeM KOOI
ooocC? 00 DB 0
000D’ 009F DW 9Fh
000F" C9 RET
; === OXUIaHVe HaXaTusa KJIaBUIIU
; === Bxoxn [a] - KOO CHUMBOJa, KOTOPBIM HYXHO XIaThb
0010" CD 0000" Wait@: CALL KillBfQ@
0013" 47 LD B,A
0014"' CD 0005 CALL InKey(@
0017" B8 CP B
0018" 20 FA JR  NZ,$-4
001A" C9 RET
END

Ecam »Tu nomnporpaMMel 3alucaTbk B Gann keys.MAC, TO HOJYyUUTH U3
Hero Gann Tuna REL MOXHO KOMAaHIOM:
A>m80 =Keys.mac/L



Tenepb npruepeneM UCXOOHHM TEKCT IIPOI'PaMMBl Ha A3EBIKE C, BHEI3HIBAIEN

3TV IOONPOTPAaMMEl Ha S3EIKE acceMbiepa.

#include <stdio.h>

main ()

VOID KillBf(); /* onmcaHmsa nommnporpamm */

VOID Wait (),

char InKey ()

KillBf () ; /* umcTyM Oydep M KOEeM HaxaTus Jodor kKiaeumm */
while( InKey () == "\0' );

printf ("$s\r\n\n"," .... ");

Wait ("' '); /* xmem HaxaTus npobeja */

printf ("$s\r\n"," ::::");

IOsa TpaHCHAUMM UM pelaKTupoBaHua danyor exam.C u keys.REL MOXHO

BEREITIOJIHVMITE CJleOylre KOMaHIH:

A>cf -me exam

A>cg exam

A>m80 =exam.asm

A>180 ck,exam, keys,clib/s,crun/s,cend,exam/n/e:xmain
A>exam




TJIABA 2. TIPOT'PAMMIVPOBAHVE HA A3HKE ACCEMEJIEPA
B »TOM 1JjlaBe MBI PACCMOTPMM OCHOBHEIE KOMaHIE S3BIKa acceMOiepa U
IMPEKTUBEL CaMOT'O acceMbjiepa, IPMBEIEM TEKCTH M JIMCTUHIM HPOTPaMM.

[loslHOCTHIO cucTeMa komaHn Z80 npueBerneHa B IllpujoxeHum 1.

1. IupekTuBE accembjepa

C noMoumbln OUPEeKTUB (IICEeBIOKOMAHI) MNPOTPaMMMUCT HaeT YyKasz3aHUud
acceMfiiepy MO TPAHCHALUMM NPOTPAaMME Ha s3HKe accemdiepa, yHIpaBigeT
pPOoLIECCOM TpaHCHAUMM. B oTsMumMe OT KOMAaHI sA3HKa accembisiepa

OVPEKTMBEL, KaK IIPaBMJIO, HE TPaHCJIIMPYITCA B MallMHHBIE KOMaHIEBL.

Y pasHBIX acceMOJIepOB MOT'YT OBTBH OTIMUAlULMECs HaOOPE IUPEKTUB.
Mer OymeM B OCHOBHOM IPpMIEPXUMBATBHCHA Habopa IOUPEKTUBR acceMOJIepOoB
cuctemer DUAD m M8O.

Bo nepBorZ IJlaBe MBI yXe CTaJIKBaJIMChb C HEKOTOPBEIMM OVPEKTMBAaMNA .
PaccMoOTpMM MX HEMHOI'O IOOpPOOHee.

ORG - ompenejieHMe HAUaJILHOTO azpeca TPaHCaauumM (MJaIM 3arpys304YHOTO
anpeca). AcceMbjep HacTpauBaeT NPOTPaAMMYy c YKa3aHHOTO
ampeca. B OCHOBHOM 3TO Kacaercsa KOMaHTI nepexona,

MCIOJIb3YIMX METKM, BMECTO KOTOPEIX HYXHO OyImeT TI[OICTaBUTH
KOHKpPETHEIE ampeca, M MeTOK IOaHHHEIX. l[lpuMep:

ORG 9000h
DUAD-acceMOJiep OONYyCKaeT TOJIbKO OIOHY koMaHny ORG. [pyrue
acceMOJIepel MOT'YT IOONyCKaThb M OoJjiblle (KakK YyCTaHOBKY CUeTUMKa

pasMelmeHusd) .
HyxHO MMeTb B BMIOY, UYTO B PA3HEX pPeXuMax TPaHCJIALUUU
oupexkTuBa ORG MOXeT MMeTb pPa3JIMYHBEIE CMBICJIEL. [lonpoOHee 0O
5TOM CMOTpuTe B I'jaBe 3.
END - ykaszsaHMe Ha KOHEelLl TeKCTa TPaHCIMPYEeMOM [NIPpOTpaMMEl. MHOTME

acceMOJIEPEHL KPOME 3TOTO BOCIPUMHMMAKLT aIpec MM MEeTKYy B IIOJIe
onepaHnoe nupekTuehl END (ecsy OHa eCThb) KakK CTAPTOBEM alpec

IPpOTPaMMEI.
INCLUDE - yka3aHmMe BKJIUYMTH B TEKCT NIPOI'PaMMbl TEKCT, HAXOOAWLMMNCS B
YyKasaHHOM B IOUPeKTUBe OGamiye. BxJoUeHMEe [OIPOMBBOAUTCS B TO

MecTo, rme crTomT INCLUDE. Cucrtema DUAD He paspemaeT, YTOOH
BKJIIOUAEMHMN TakuM obpazoMmM ¢anjg B CBOK oOdUepenb TOXe MMeJl
oupexkTrry INCLUDE. Ilpumep:
INCLUDE a:stdbeg.ASM

MACLIB - ykasaHMe BKJKUYMTbB B TEeKCT I[IpOI'pPaMMel MaKpoOOMOJIMOTEKY,
HaXOOAWYyCA B YyKas3aHHOM B IOUPEKTUBE banne. BximroueHne
IpOU3BOOUTCA B TO MecTO, Tne crtomT MACLIB. Ilpumep:

MACLIB a:macros.MAC

EQU - IIPUIIMCEIBAHYIE VIMEHU KOHCTAaHTE. C IIOMOUIBIO BTON OIVPEKTMBEL
KOHCTaHTe 12871 KOHCTAaHTHOMY BEIPaXEHUIO IIPUIIMCEIBaEeTCHA M4,
KOTOpoOe 3aTeM MOXHO MCIIOJIb30BATbB Be3Ie, roe MCIIOJIBE30BaAJIaChb

KOHCTaHTa. Ecim MCHoJIE30BaHO BhBIPaXeHMe, acceMéﬂep BEIUMCJIAET
ero 3HauveHMe (3HauveHMS BCeX MMEeH IOJIXHBE OBITH yXxe BBIUMCJIEHEL)

¥ HNOOCTAaBJISET B5TO BHAUYEHME B KOMAHOY. B BBEpPaXeHMM MOTYT
MCHoJIb30BaTLCAa omnepaumu +, —, *, /, a Takxe CkKOOKu. JMeHa
OOBIUHO TMPUIIMCEBAITCS TEM KOHCTAHTAaM, SHAUYEHMS KOTOPEIX MOTYT
MEHATBCH B XOOe pa3paboTKu OPOTPaMMBl WM B xonme ee
SKCIJyaTaumum. Illpumep:

scrnum EQU 2



nospr EQU 16

dma EQU fcb+len*3
argum EQU OA001h
.REQUEST - [OpoCMOTPp HeOIpeleJIeHHEX BHEUHMX METOK. Cbopumk
npocMaTpuBaeT Gansel  Tuna .REL, umeT 1jofaJibHBE VIMEHA .
Mpumep:
.REQUEST subr
.COMMENT wmnam %COMMENT - KOMMEeHTapMM K HOpoTrpaMMe. I[IepBbIM HENYyCTOMU
CuMBOJI nocjie cjioa COMMENT - orpaHmumMTesib. TeKCT KOMMEHTAapUAa
OJIUTCH OO HOBOTO IIOABJIEHMS OTPaAHUUUTETIS.
NAME ('mMmsa-monmyJsa') - maeT uMsS MOIYJIO.
.280 - wmucnojbpl3yeTcsa MHeMOHMKa 780

.8080 - wmcnospzyeTcsa MHeMOHMka INTEL 8080.

VMelTCsa TakxXe IOUMPEKTMBE IJIs PE3EPBUPOBAHUA UM BallOJIHEHMS [IaMsaTu
3HaUEeHUAMM, YIpabBJIeHMs BblOAauey JUCTUHITA, IOJisS YyCJIOBHOM I'eHepauuu U
T.O0. OHM OyOyT PacCMOTPEHEl HIMXE.

2. CucTeMB CUMCJIEHUS

KpoMe TIPUMBEIUHOM BCEM HaM OeCATUYHOM CUCTEME CUMCJIeHU I
CYmEeCTBYIOT Takxe IBOMUHAas, BOCbMepMuHas u mecTHalllaTepuuHas
CUCTEMHBl CUMCJIeHMSA. B JecaTuuHoM cucTeMe Mb mMeeM 10 3HaAkKOB  (UMOPH
or 0 mo 9), B IOBOMUYUHOM CUCTEeMe MX BCero InBa (0O mw 1), Baro B
mecTHaznuarepuuHon - 16 (umbper or 0 mo 9 m  JjaTwHCKMe OykBH A-F).
Hmxe npmuBeneHa Tabiuila COOTBETCTBMS MEeXOy IepBEMM 16 uUucjiaMm
PAa3HBIX CUCTEM CUMCJIEHUS :

nec. IOIBOUY. |[BOCBM. mecT.

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 Bel MOIUIM 3BaMeTUTh, IJsg TOT'O, UYTOOE yYMHOXMUTH UYMCJIO B
IOIBOMYHOM CHMCTEMEe Ha 2, HeOoOXOOMMO INPOCTO CIOBMHYTH OMTH (pa3pambl
umycna, 0 mmm 1) Ha OIOHY TIO3MLMI BJIEBO. AHAJIOTMUHO I[IPOUCXOIUT
oeJleHMre,; pas3yMeeTcs, COBUI [IPOMCXOIMT BIPasoO. Chife] CBOMCTBO
IIOJIOXEHO B KOHCTpykuUMio OBM. B gas3pke acceMbjepa €CThb KOMaHOH CIOBMUTA
BJIEBO/BIOPAEBO, 4To naer BO3MOXHOCTb OOCTaTOWHO IIPOCTO
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YMHOXaTh/OeJauTs Ha Jiobfoe UMcJio, KpaTHOe IBYM.

HeobxonmuMo 3aMeTuThb, UYTO [NIPM HaNMCaHUM [IporpaMM Ha  S3bKe
acceMmbJiepa NOJB3YITCSA B OCHOBHOM IOBOMYHOM, UWEeCTHaOUATEPUYHOM U
pexe - ,Z[GCHTMHHOIZ crucreMaMmMm CUMCIJIEHMA.

Jlerko OCBOUTH n nepeBon us IOIBOUYHOM CUCTEMH B
meCTHaOlaTEePUUHYn: HeOoOXOoIMMO pa30uTh OBOMYUHOE UMCJIO Ha I'PYNIE IO
4 BuTa M BOCIIOJIE30BATHLCSHA BHIIENIPUBEIESHHOW TabJIULIEN.

3. BolmeJsieHMe NaMATM M SalMChb 3HAUEeHUM

HeckosbkO IMPEeKTMB accembjiepa NpelHa3HadeHH OJid BEIIEJICHU A
aMsaTK IOJid I[IepPeMeHHBIX [IPOoTPaMMBl, a TakKxe IJisd I[1epBOHaYaJIbHOT'O
3aIO0JIHEHMA BHIIEJIEHHOM [IaMsaTV HeOOXOIMMEIMM SHAUEHUSIMU.

Ecnn wecTHanuaTepuyHas KOHCTAHTAa HauMHaeTCsa C OYKBBE, TO Iepen
Hel o0sa3aTefIbHO HYXHO cTaBuThb uudpy 0. Hanpmmep, OB31Ch.

DEFS - pesepBMpOBaHME YKA3aHHOTO KOJMYECTBa Oanr. JomycTmMo
cokpaimeHue DS. Eciam mMeeTcsa BTOPOE UUCIIO dUepes 3aldaTyin, TO
3TO O3HadaeT, UYTO BHIOESJIEHHY IIaMATh HYXHO 3aloJIHUThb
YKas3aHHEIM 3HadYeHMeM (B I[IPOTMBHOM CJydae IaMaThb hpsZiele)
obHyngeTcsa, JmMbOO 3anojiHeHa '"MycopoM") . Hanpmmep,

storage: DEF'S 16
block: DS 255
fillvrm: DS 56,0
units: DS 24,0Fh
DEFB - 3anmMchb yKas3aHHEIX SBHAUEHMM B [IaMATb NOOAMTHO C OIHOBPEMEHHBIM

pesepBrpoOBaHMeM naMAaATM. HonycTmMMO cokpameHme DB. Hanpumep,

X: DEFB 25

st: DB OF2h

data: DEFB 1Fh, 93h, 0AOh, 0,56
year: DB '(C) IOBRIT'Y. 1989',0

DEFW - 3anmMchb yKasaHHEIX 3HAUEHMM B [IaMATb B OByxOaWTHOM QopMaTe C
OOHOBPEMEHHEM pe3epPBUPOBaHMEM NaMATM. llpyu 3Banucu MJaOmumi
OaMT 3HaUeHuUA OyHeT [NOCTaBJIEH II€PBEM (MHTEeJIOBCKMUM CIIoCcoB
XpaHeHMsa 3HaueHMM) . JonycTmMO cokKpaleHme DW. Hanpuwmep,

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

DEFM - sanmchb CTPOKOBOI'O 3HaUeHMA B NaMAThk. HamnpuMmep:

text: DEFM 'T am very glad!'

DC - s3amnmck CTPOKOBOTO 3HAadeHMA. I[lepBEI OUT KaXIOT'O Oanra
ODHYyJIgeTCd, HO T[ocJenHuy 60auT CTPOKU 3alloOMMHaeTCHd c
YCTAHOBJIEHHEIM /-M OUTOM.

MeTku 1epen BCEMU epeyumncIe HHEIMU OVPEKTUBaMU MOTYT n

OTCYTCTBOBATH.

PexoMeHIyeM BaM BHMMATEJIBHO M3YUYMThH, Kak OBJIM OTTPAHCIMPOBAaHBL
acceMbJIepOM IOUMPEKTUBE M3 NPMBENOEHHEIX HUXE IPUMEPOB.
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Z80-Assembler Page: 1

ORG 9000h
9000 storage: DEFS 16
9010 block: DS 255
910F 19 X: DEFB 25
9110 F2 st: DB 0F2h
9111 1F93A000 data: DEFB 1Fh, 93h, 0AOh, 0,56
9115 38
9116 28432920 vyear: DB '(C) IOBIY. 1989',0
911A E4FT7ETF5
911E 2E203139
9122 383900
9125 A713 word: DW 13A7h
9127 391FO0A00 integ: DEFW 1F39%h, 0Ah,8000h,125
912B 00807D00
912F 4920616D text: DEFM 'T am very glad!'
9133 20766572
9137 7920676C
913B 616421
END

B acceMbiiepe M80 mmMeeTcs mupekTuBa .RADIX, KkoTOopas IIO3BOJISAET
yCTaHaBJIMBATE JioOoOe OCHOBaHME CUCTEMBl CUMCJIeHMsS Cc 2 n[mo 16 §nnd
KOHCTAHT, IOeMCTByKIlEee 10 YyMOJUYaHMIO. ABHO OCHOBAaHME YKa3bBaeTCsd
OykpaMm: b - mBomuHOoe, d - @HmecaTMyHOEe, O — BOCbMepMYHOEe, h -
mecTHaOllaTepUuHoe . M3yuuTe OPUMMEP TpaHcaauum accemdiepom M8O0:

MSX.M-80 1.00 0l1-Apr-85 PAGE 1

ORG 9000h
9000" 38 DB 56d
9001" 07 DB 111b
9002" 3F DB 770
0002 .RADIX 2
9003" 9C byte: DB 10011100
9004" 0A DB 1010
000cC .RADIX 12
9005" 79 23 nmb : DB OAl, 2B
0010 .RADIX 16
9007" FCAC O1DE addr: DW OFCAC, 01DE
END

No Fatal error(s)
|

ObpaTuTe BHMMaHMEe Ha TO, dYTO B JucTMHre M80 B oOoTaMumMe OT
JIUCTMHTA accembiepa DUAD wMiaimmMy M CcTapumi OalThl 3HAUeHMS He
IepeCcTaBJIEHE.
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JlokaJibHEIE METKM OOBUHO MOTYT MMETb IJIMHY IO mecTHaOuaTu
CUMBOJIOB, a IJioDaJIbHEHE U BHemHMe ( CM.HMWXe) - 10 mecTu. MeTka
MOXeT coIepxXaTb CuUMBOJIEI A..z, 0..9, B, Touky, ?, @, nomuepk.

B komMaHIax 3bka acceMbjiepa MOXHO MCIOJIbB30BaTh HE  TOJBKO

OPOCTO METKM, HO M BHPAXEeHMS Hal MeTKaMM U 4YMucjaMu. JONyCKamnTCsd
KPYIJIEIE CKOOKM M CJlenyllMe OIlepaluM:

NOT e - oTpullaHMe, MHBEepPCUS

el AND e2 - KOHBIOHKLMUSA

el OR e2 - IOM3BIOHKLUA

el XOR e2 - wuckJmouawlee WU

el SHL e2 - cmnBuI' IepBOTO OllepaHla BJIEBO Ha 3HaueHUe e2

el SHR e2 - cOBuI' IepBOT'O OllepaHIa BIPaBO Ha 3HaueHUe e2

el + e2 - cJyoxeHue el c e2

el - e2 - BHUMTaAHUE €2 u3 el

el / e2 - peneHue el Ha e2

el * e2 - yMHOXeHMue el Ha e2

el MOD e2 - ocTaTok OT jJejieHusa el Ha e2

HIGH e - BOCeMb CTapumx OUTOB IOBYXOAMTHOI'O CJIOBa

LOW e - BOCeMb MJammMx OUTOB OBYXOaAMTHOT'O CJIOBA

NULL e - MCTUHAa, €CJIM apr'yMeHT paBeH HYJIO

JonmyckaoTcsa TakxXe cpabBHeHUMa EQ (=), NE(%), LT (<), LE (e),

GT (>), GE (€).

Texymmit ampec ofoszHauvaeTcd 3Hakom "S$" wmiam "B". Hanpumep, eciu
TeKyWMM CYeTuMK pas3MelleHus paseH 901Ah, To mnocje BHIIOJIHEHUS
OVPEeKTUBEL

EndLoad EQU $-7
3HauenueM mMeHum EndLoad cranHer 9013h.

Ecim 3HauveHumeM mMeHu Traploc sasiusgercsa FCCAh, To xomMaHIa
LD (HL),Low(TrapLoc)
OyoeT B»KBMBAJIEHTHA KOMaHIe
LD (HL) , OCAh.

Eme omwH nOpuMep - VCIIOJIb 30BAHME accembiepoM JIOTUYECKUX
onepauun. llapa - IMPeKTMBaA M KOMaHIAa

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

OKBUMBAJIEHTHEI KOMaHIIe

LD A,11110111b.



4. KomaHHOE 3arpys3ky U oOMeHa

C moMomb0 KOMaHI 3arpy3KM [OPOMB3BOOUTCA OOMEH HOaHHBIMM MEeXIY
perucTpaMmy, NaMATBO U PETUCTPOM, PerMcTpoM M HaMAaTbo. KomaH
[IEPECHEJIKM HENOCPEeNCTBEHHO M3 OIHOM AdYeMKM NaMATM B IPYyIryl HeT, HO
5TO MOXHO CIejlaTb 4Yepes PEeTMCTPH.

KpomMe »TOTrO, KOMAHAB 3aTrpys3KM [O3BOJIAKT 3alMcCaTbh HEKOTOopoe
YMCJIO B PETMCTP MM PETUCTPOBYK Napy.

KomMaHIpl 3arpys3kmM HOeJaTcsa Ha JOBe 0OoJipliMe TPYHNNEl — KOMaHZIE
8-paspsanHOY 3arpy3KM M KOMaHIB l16-pas3panHoi 3arpys3ku. IllocMOoTpuUTe
IPMMEPE KOMaHI 3arpy3KM OHOHOTO OaMTa, OTTPAaHCIAMPOBAHHEIE B CHUCTEME
DUAD.

Z80-Assembler Page: 1
ORG 0A000h
AQ00 0603 LD b, 3 ; 3 => peructp b
AQ002 2632 LD h, 32h ; 32h => perucTp h
A004 3AAFFC LD a, (OFCAFh) ; comepxumoe FCAFh =>
; perucTp a
AQ0O07 3A17A0 LD a, (data) ; comepxumoe data =>
; perucTp a
AQOOA 4B LD c,e ; perucTp e => per. cC
AOOB 7E LD a, (HL) ; COoOoepX. Hd4YelKHU IO

; ampecy B HL =>
; permucTp a

AQ0O0C 02 LD (BC), a ; perucTp a =>
; no ampecy B BC

AQOOD 32ACFC LD (OFCACh) ,a ; permcTp a => B FCACh
A010 3217A0 LD (data) , a ; perucTp a => B data
A013 3219A0 LD (datat2),a ; per. a => B datat2
AOQl6 C9 RET
A017 46 data: DEFB 46h
AQ18 DEFS 2,0

END

[Ipy Barpy3ke B pPeTrMCTPOBYK Iapy, HanopuMmMep BC, OByx0aMTHOTO

3HaueHMsa C agjgpecoM adr, 6amuT, XpaHALMNICH 1o ampecy adr,
3arpyxaetrca B peructp C, a bamrT no ampecy adr+l - B perucTtp B.
AHaJIOTMYHO - Oja permcTpor DE m HL. 3anmck M3 PEerMCTPOBOM Hapel B
naMaTb CHOBa IlepecTaBjdeT ©OalTe. I[IOCKOJIBKY B IaMAaTU OamTE
[IepecTaBJIeHE, 3TO O3HAa4YaeT, YTO B pPEeIruMCTPOBOM Iape - OOnYHAad
3alnch.

/3yunuTe NPpMMEPH TPaHCIALMM KOMAaHI 16-Ty paspsaIHOM 3aTpy3Ky,
IpVBEOEHHEIE HMXE.



Z80-Assembler Page: 1
ORG 0A000h

A000 111F20 LD DE,201Fh ; 20h => B D
; 1Fh => B E
A003 2AAFFC LD HL, (OFCAFh) ; 6awnT azp. FCAFh => L
; BGamT azp. FCBOh => H
A0O06 2117A0 LD HL,data ; AOh => H
; 17h => L
AQ009 2A17A0 LD HL, (data) ; 46h (data) => L
; A7h (data+l) => H
AO0OC ED4362DE LD (0DE62h),BC ; comepx. B => B DE63h
; comepx. C => B DE62h
A010 2217A0 LD (data) , HL ; comepx. H => B data+l
; comepx. L => B data
A013 2219A0 LD (data+2) ,HL ; comepx. H => B data+t+3
; comepx. L => B datat2
AO0l6 C9 RET
A017 46A7 data: DEFW OA746h
AQ019 DS 2,0
END

Obpature ocoboe BHMMaHMe Ha koMaHny LD HL,data u ee oTjauumMe OT
clenyoier B3a Hel KOMAaHJIH .

[IpyBeneM TpU JMCTMHITA OPOTpPaMM, OCYULECTBJIANIMX [IepPeCTaHOBKY
OOHOOAMTHEIX M NBYXOAMTHBIX 3HAUEHUM.

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

; === IlepecTaHOBKa IByx OawmTor - first m 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

~ 24 ~



IJig HNepeCTaHOBKM IOBYX CMEXHBIX OaMTOB MOXHO MCIOJBb30BAaTh KOMAaHIEI
3arpy3KM OBYX OanTOB.

MSX.M-80 1.00 01-Apr-85 PAGE 1
; === IIepecTaHOBKa IOBYX CMeXHEX OamrTor - first m first+l
.280
8000 first EQU 8000h
0000 2R 8000 LD HL, (first)
0003" 7C LD A,H
0004" 65 LD H, L
0005 6F LD L,A
0006 22 8000 LD (first),HL
0009" C9 RET
END

HepeCTaHOBKa JIByX@aIZTHbIX 3HaAUYEHUM O4YEeHb ImpocTa, eCJin MOXHO
MCIIOJIBE30BATE IOBE€ PEIVICTPOBEIE IIapPEHI.

MSX.M-80 1.00 01-Apr-85 PAGE 1
; === IIepecTaHOBkKa NOBYxXOaMTHHIX 3HaueHum first m second
.Z80
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

KomMaHzel oOMeHa [DO3BOJIAKT [NPOU3BOOUTHL OOMEH CONEPXMMBIM MEeXIy
perucrpoerMMu napamm DE m HL, cTexkoM u permcTpamm HL, IX, 1Yy,
OCHOBHEIM M IOOIIOJIHUTEJIBHEIM HabopaMu permcrpoB. Hanpuwmep,

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z280
8000 datal EQU 8000h
8010 data?2 EQU 8010h
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 C9 RET
END
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IOTNOJIHUTEJIb HEM Haéop permcTrTpoB MOXeT MCIIOJIE30BATBECHA JI14
KPaTKOBPEMEHHOI'O XPaHEeHMA 3HAUEHUMM OCHOBHEIX permcrpoB. HaanMep,

MSX.M-80 1.00 0l-Apr-85 PAGE 1
. 280

0000" D9 EXX
0001" 2A 000E' LD HL, (data)
0004’ 23 INC HL
0005" 44 LD B,H
0006"' 4D LD C,L
0007"' 03 INC BC
0008"' ED 43 0010" LD (data+2),BC
oooc’ DS EXX
000D' C9 RET
000E" 34A1 data: DW 34A1h
0010" DS 2,0
| END

ComepxmMoe PEIMCTPOBEX IIap MOXHO COXPaHUThB B CcTeke. CTexk — 3TO
ofbJlacTh NaMATM, OPIAHMB3O0BAHHAA I[IO OPpUMHLUMIY "IOCJIeIHMM [IpMIIe,
IeppbM BHUEJ" MM OpMHLUMIY "cTonku Tapeliok". Hanpumep, niasa oOMeHa

ComepXxmMMbM perncTpobelx nap HL, BC, DE MOXHO HalMCaThb:

MSX.M-80 1.00 0l-Apr-85 PAGE 1
.Z280
; === B CTeK
0000" D5 PUSH DE
0001 C5 PUSH BC
0002" E5 PUSH HL
; === u3 creka
0003" Cl POP BC
0004’ D1 POP DE
0005" E1l POP HL
0006 C9 RET
END

B pesynbTaTe npousoynmeT 3anmck HL => BC, BC => DE, DE => HL.
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5. YnpaBneHme nevaTbi JIMCTHHI'A

HeckonbkO IMPEeKTMB acceMmbjiepa NpenOHa3HAUEeHB IJisg YyHIpPaBJIeHUS

IOPSAIKOM BEIOAYM JIMCTMHIA NPOTPaMMEl. JMeeTcsa CcJenyouun Habop
OVUPEKTUB :
TITLE cTpoka - OIpenejieHMe 3aroJioBKa OJMHOM 1»O 16 CMMBOJIOB IJIA

KaxIoM CTPaHMIE NpOoTpaMMmel. Hamnpumep,
TITLE Conversion

PAGE umcJio - 3alaHmue pasMepa CTPAaHMLE JIMCTMHIa B 3aOaHHOEe  UMCJIIO
crpok. Hamnpmmep,
PAGE 44
.LIST - nmnevaTaTk JMCTUHI. I[IOCKOJIBKY DTOT pPeXmuMmM OeNcCTByeT IO
YMOJTUAHMIO, OCHOBHOE [IPMMEHEeHME OVPEeKTUBE -

BKJIOUEHME [IeduaTy nocjie OupeKTuBel .XLIST.
.XLIST - BHKJIOUMTH BHIAUYY JMCTUHTA Cpasly [IOCJEe 2TOM IOUPEKTUBH

.PRINTX cooOumeHMe - BBEIBOI Ha 53KpaH COooObWeHMsa IO XOOy TPaHCHIALUUMU
nporpaMMel. JICIIOJNb3yeTCcHda OJIA OTCIeXMBaHmMA Ipollecca
TpaHCHAAUMKM. [lepBHIM HENYyCTOM 3HaAK I[IOCJjie IOUPEeKTUBEL
O3HAa4YaeT OI'paHUUUTEJIb, KOTOPBIM IOJDKHO BaKOHUUTHCH
coobueHre. Hanpumep,
.PRINTX * OCEAN have been assembled *

.CREF - cozpmaHue Odanja NepeKpPeCTHBX CCEBUJIOK.

.XCREF - mnpekpalleHre BHOauM OQaisa NepeKPEeCTHEX CCHUJIOK.
SUBTTL TexkcT - IredaThb I043aroJIoOBKAa TUTYJA.

*eject BHpPaxeHMe - HOBas CTpaHMla pas3MepoM "BelpaxeHue".



6. ApubpMeTrUuecKre KOMaHIH

K apubmeTnueckuMm koMaHmam Z-80 OTHOCSATCS KOMAHIBE YBEJIMUEHUS U
YMEeHbIIeHVS BHAaUeHMs Ha eIMHUIY, KOMAaHIHE CJIOXKEeHMS ¥ BHUMTAHUA, a
TakXe KOMaHIa M3MEHEeHMS 3HakKa (BBUMTAHMS M3 HYJd) . ApubmeTmueckue
KoMaHnel padoTamnT C  OOHO- ¥ IOBYXOAWTHEMM OIIEPaHIaMM. Komaunm
YMHOXEHMS ¥ HOeJIeHMS HeT, OHM MOIEJIMPYITCS CJIOXEHMEM UM BBUMTAHVEM.

n.1l. IpeldcTaBJjieHVE OIEPaHIOB
[Ipy BEIIOJIHEHMM apudMeTMUeCKMX KOMaHI KaxXIBEM OINepaHI OOBYUHO

npencTaBjisgseTcsa Kak 7-u paspsanoHoe uUMcJIO CO  3HAKOM B CTaplieM
pazpsane, B IOMNOJHUTEJILHOM IBOMYHOM KOIE.

IBOMUYHOE MlecTHAOII. HecaTtnuH.
0111 1111 TF 127
0111 1110 TE 126
0000 0011 03 3
0000 0010 02 2
0000 0001 01 1
0000 0000 00 0
1111 1111 FE -1
1111 1110 FE -2
1000 0001 81 =127
1000 0000 80 -128

AHAJIOTMYHO MNPENCTaBJIATCH l6-pas3psanHble SHAUEHMA:

IBomMuHOE llecTHaOL,. IJecaTmuH.
0111 1111 1111 1111 TFFF 32767
0111 1111 1111 1110 TFFE 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
1111 1111 1111 1111 FFFF -1
1111 1111 1111 1110 FFFE -2
1000 0000 0000 0001 8001 -32767
1000 0000 0000 0000 8000 -32768
KpomMe »TOTO, 10318 OOHOOAMTOBEIX BEJIMYUMH MHOT'Ia MCIIOJIb 3YIT
IOIBOMUHO-IECATUYHOE NpencTabyieHre (BCD). B sToM ciaydae Kaxias U3
IOBYX HOeCATUYHHX LUMdp BHAUEHUS I[IPpelCcTaBJIseTCd UYeTHpPpbMA OuTaMu
(momybanwrToM) . B TaxkoM OpencTaBJIeHMM B 0OalTe He MOXeT OBITH
coueTaHUM OMTOB, COOTBETCTBYUMX WEeCTHaIllaTepMuHeM Lubpam A..F,
T.e. 1010, 1011, ... , 1111. Hanpumep,
IBomuH. =Ramnmchk llecTHanlr. JecaTudH. IBomuHO-—mecaT. (BCD)
0011 0111 37 55 37
1001 0110 96 150 96
0001 1010 1A 26 -

~ 28 ~



n.2. Pabora C BOCBMMPABPAIHEMM YUMCIIAMU

[Ipy BEIIOJIHEHMM KOMAaHI OIMH M3 OIepaHIOB OOBYHO IOJDKEH OBITh
IIOMEIIEH B PerucTp A, a Ipyroy (eciau KoMaHIa MMeeT IJIMHY OIMH OanT)
- B OIMH M3 8-pa3psalHBIX PEIMCTPOB MMKPOINPOLeccopa WM B HSUYEUKy
naMaTy, anpecyeMyl KOCBEHHO. B 1nByx0alTOBOM KOMAaHIEe BSHAaUeHUe
BTOPOT'O OIlepaHa HEINOCPEeANCTBEHHO BalaeTcs BO BTOPOM DalTe KOMAaHIEH .
PesyJbTaT BEHIIOJHEHMS KOMAaHIE [IOMElaeTCs B PeTrucTp A (aKKyMyJsaTOopP) .

Komarzma ADD no3BOJIAET CJIOXMTBb IOBa olnepaHna. CiloxeHMe I»OBYX
OIIEPaHIOB CO 3HadeHMeM OuTa nepeHoca C ODpoMCXOOMT O KoMaHzme ADC.
BrluMTaHMe M3 aKKyMyJIATOpa BTOPOI'O OIepaHa M ydeT 3HadeHusa OurTa
3aemMa C NpoM3BOOMUTCSH COOTBETCTBEHHO kKoMaHnmamm SUB m SBC.

OdyeHb YaACTO IPM HANOMCAHMM [IPOTPaMM MCIOJB3YT KoMaHnel INC wu
DEC, crayxamme IJisd yBeJIMUYEHMS MIM yMEeHbIIEeHMS COIEPXMMOTO pPeTrucTpa,
PETUCTPOBOM MapH WM SYEMKM [DaMATM, aZpecyeMoM [0 COIEPXUMOMY
PETUCTPOBOY Maps Ha eIMHUIY.

g wmM3MeHeHMs 3Haka 4ducia, Haxomamwerocsa B akKKyMyJasaTope A,
ucrnoJp3yercsa koMaHzma NEG. 3OTa xomMaHma paboTaeT KakK BHUMTAHME U3

HYJIA COIOEPXMVMMOI'O aKKyMyJIiATOopa.

ApudMeTHUeCckMe KOMAaHIH, paboTapuyve C OIHOOAMTHBIMM 3HAYEHUSAMU,

BRICTABJIAKT ¢Jjarm Z (HOJb), S ( oTpulaTesbHOe umciyo), N (xoMaHZa
BRIUMTAHMSA MM yMeHblleHus), H (momynepesnoc), C  (mepeHoC), \Y
(mepenosiHeHHKeE) .

PaCCMOTpMM Ha IprMepaX BHIIOJIHEHVE TIT'PYIII apM@MeTquCKMX KOMaHI.
O@paTMTe BHVIMaHIMEe Ha YCTaHOBKY IIPM3HaAKOB U repexonel 3HAUEHUN mus3
IIOJIOXUMTEJIbHEIX B OTpUIIaTEJIbHBEIE U HaOGOpOT.



;j ————————————— YCTaHOBKa 3Haka

; KoMaHIa pesynabTaT
; AKKYMYJISITOP OecsaT.3Hau. bsaru
LD A,0 0000 0000 0 —
ADD A,A 0000 0000 0 Z
INC A 0000 0001 1 —
DEC A 0000 0000 0 Z N
DEC A 1111 1111 -1 S HN
; ——————— IepexoI IMOJIOXKUT. UMCeJI B OTpHullaTesIbHBe uUepes Makc.
; KoMaHIa pesynabTaT
; AKKYMYJISITOP OecsaT.3Hau. bsaru
LD A, 7Eh 0111 1110 126 -
INC A 0111 1111 127 —
INC A 1000 0000 -128 S HV
INC A 1000 0001 -127 S
;] ———————— Iepexon OTPHUIAT. UMCeJl B MOJIOXKUTEJILHBIE uUepes Makc.
; KoMaHIa pesyabTaT
; AKKYMYJISTOP OecdT.3Hau. brarm
LD A,81h 1000 0001 -127 —
DEC A 1000 0000 -128 S N
DEC A 0111 1111 127 HNV
DEC A 0111 1110 126 N
; —————— T[epexon IOJIOKMT. uMceJl B oTpulaTeibHbele uepes 0
; KOMaHIa pesynabTaT
; AKKYMYJISITOP OeCAaT.3Hau. bsaru
LD Al 0000 0001 1 —
SUB 1 (1)0000 0000 0 Z N
SUB 1 1111 1111 -1 S HN C
SUB 1 1111 1110 - 2 S N
; —————— I[epexon OTPMLAT. UMCeJ B IOJIOXUTEJIbHEEe uepes 0
; KOMaHIIa pes3ynbTaT
; AKKYMYJIITOP OecsaT.3Hau. brmarm
LD A, FFh 1111 1111 -1 —
ADD A,1 (1)0000 0000 0 Z H C
ADD A,1 0000 0001 1 —
; ———————— U3BMEHEeHMe 3Haka B aKKyMyJaTope
; KOMaHIa pesynabTaT
; AKKYMYJISTOP OeCsaT.3Hau. bsarm
LD A, 7Eh 0111 1110 126 —
NEG 1000 0010 -126 S HN C
NEG 0111 1110 126 HN C
; ————— WU3BMEHEeHMEe 3Haka B aKKyMyJsaTope
; KOMaHIa pesynabTaT
; AKKYMYJISITOP OecdaT.3Hau. biaru
LD A, FEh 1111 1110 - 2 —
NEG 0000 0010 2 HNC
NEG 1111 1110 - 2 S HNC

Kaxk BE 3BamMeTunyu, Qiar IMnepenojiHeHmsa V  yCTaHaBJIMBaeTCHa [IpU
nepexomax 127 => -128 u -128 => 127, a odmar mnepeHoca C - 1pu
nepexonax "3HakK IJIOC <=> 3HAK MMHYC" dUepes3s umMCJIO HOJb. I[IpyM 3TOM
xoMaHnel INC m DEC ¢jmar C He MBMEHSOT.



YMeHbIIeHMEe WM yBeJIMUYeHMEe 3HA4YEeHMs, XPaHAWerocsa B naMsaTu
BO3MOXHO IIOCPEHOCTBOM KOCBEHHOU alpecauun uepes perucTtpsl HL, IX wnm
1Y. Hanpmumep,

LD HL, OFCACh ; 3arpyxaeM azpec
INC (HL) ; yBeImuuMBaeM 3HaudveHue
INC (HL) ; yBeJMUMBaeM 3HaueHMue elle pas

KomMaHma CJIOXeHUMS MM BHUMTAHUS IBYX qucesl, npenCTaBJIEHHBIX B

OBOMUHO-mecdaTudHoM ¢opmaTe BCD, maer HelpaBWJIbHEM pes3yJsbTarT,
[IOCKOJIbKY OHa CKJanslBaeT MX I[IPOCTO KakK »OBOMUYHBIE 3HadeHusa. s
KOppeKuuu pes3yiabTaTta ( OpuBeOeHMs €TI0 CHOBa B dopmaT BCD)

MCHOJIb3YyETCS KOMaHIa NOeCATUMUYHOM Koppekumm DAA.
Vsyunure nOpmMMepe ee paboTH.

; ———— IecaTMYHas KOoppeKLMs

; KOMaHIa pesyJbTaT MOXEeT O3HadaThb:

; AaKKYMyJIITOP mecTH. JecAaT.3Had. bnarn
LD A, 06h 0000 0110 6 6 -
ADD A,1lh 0001 0111 17 17 -
DAA 0001 0111 17 17 P

; ———————— IecATMYHas KOppeKUMs

; KOMaHIa pes3yJabTaT MOXeT O3HadaTh:

; AaKKYMyJISITOP mecTH. JecAaT.3Had. bnarn
LD A, 36h 0011 0110 36 36 -
ADD A,24h 0101 1010 5A - -
DAA 0110 0000 60 60 HP

; ————— IecaTMYHas KOppeKLUMs

; KOMaHIa pes3ysbTaT MOXeT O3HadaTh:

; AKKYMYJIITOP mecTH. JecsaT.3Had. braru
LD A,72h 0111 0010 72 72 -
ADD A,63h 1101 0101 D5 - S P
DAA 0011 0101 (1)35 (1) 35 P C

B nocrnemHeMm 1npuMepe BO (Qiuare C I[OABMIICA CTapluUn pasp4an
pe3yybTaTra (6uT COTHHM) .

IOina uunocTpauuy paboTe apudMeTMUeCKMX KOMAaHJI IIpMBeneM IPOIPaMMEL
YMHOXEHMA M HOeJIeHUSA BOCBbMUPAZPAINHEIX YMCeJI. B HMX MCIOJIb30BAaHEH
KOMAaHJIEl, KOTOPEE MBI M3yUMM YyThb IIO3XE.



MSX.M-80 1.00 0l-Apr-85 PAGE 1

.7280
; yMHOXeHUe 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 LD D,A ; D <= second
0009' 82 ADD A,D ; CylOXeHMe 4|:|
000A" 10 FD DJINZ $-1 ; UMKJI 1o B
ooocC? 32 0012" LD (result),A ; Banmuche pes3yjbTaTa
000F" C9 RET
0010" 0cC first: DB 12
0011’ 08 second: DB 8
0012" result: DS 1

END

HporpaMMa OeJIEHVA YMCJla, HaXoOAmeI'oCHAd B adKKKYyMyJIATOpe, Ha 4YMCIIO
B permucrpe B. Ha BeIXOIe B permucrTpe C IOOJIXKHO HAXOIUTHBLCHA YaCTHOe, a
B permucrpe A - OCTaATOK OT HeJjieHUdA.

Z80-Assembler Page: 1

ORG 9000h
9000 OEOO LD c,0 ; 4"acrTHOe parHO 0
9002 0C LO1: INC c ; yacTHoe <= uyacTHoe + 1
9003 90 SUB b ; BHUMTAEM M3 a - Db
9004 30FC JR nc,L0l ; ecnm HeT mepeHOCa,

; TO IOBTOPUTH

9006 80 ADD a,b ; mobaBuTHL K a — b
9007 0D DEC ¢} ; YMEHBIIMTHL YaCTHOE
9008 C9 RET ; BO3BpPAaT

END

dylar nepeHoca B LOAHHOM IIPMMEpEe BEICTABJIASTCA B TOM Cllydyae, €CJu
MBI BEHUMTAEM M3 PErMCTPa A PEermMcTp B M HOpM 3TOM COOEPXMMOE permcrpa
B OoJbuie coOepXuMOI'O permcrpa A.

n.3. Pabora C wWecTHaOUATUPABPSAOHEIMY UYMCIIAMM

B cucTeMe KOMaHI MMKPOIPOLIeCCOpa €CTb KOMaHOel ADD, nosBojgnlye
CJIOXUTB IBa 1l6-pas3panHelx umcia. OOHO M3 HMX IOJDKHO OHITH 3alMCaHO B
perucrporyn napy HL, IX, IY, a mpyroe - B permucrpoBywo napy HL, DE,
BC mim SP. PesyseTaT CJIOXeHMA I[IOMEU@eTCA B permcrposyil napy HL, IX
unm IY.

Tak Xe, Kak M Ojasa 8-pas3paOHBEIX ONepaHOoB, CYMEeCTBYT KOMaHIB
cyioxeHusa l6-pa3psandHBEIX duMcesn C¢ OmuToM npms3Haka C.

OmHOM M3 KOMAaHI, I[IO3BOJAKIMX OOJIETUMTH [NIPOTPaMMMPOBAHME Ha
accembnepe 780, sgBigeTCcsd KOMaHIa BEUMTAHUA M3 PETrMCTPOBOM Hnapel HL
l6-paspanHoro omnepaHma - SBC.

IOna 16-paspsanHbEIX PeTrUCcTPOB (PETMCTPOBEIX IIap) eCcTb KOMaHIH
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YMEeHbIIeHNsa/yBeamuuedmusa Ha enuuHuiy DEC m INC.

dylaTM BBICTABJISIT IPakKTUUYECKM TOJIBKO IBe
KoMaHIEl CJIOXEeHMS yCTaHaBJIMBAKT TOJbLKO ¢jar

PaccMOTpMUM Ha IIpMMepax BHIIOJIHEHME TPYIIN
ObpaTMTe BHMMAaHME Ha YCTAHOBKY MIPU3HAKOB U
IIOJIOXMTEJIBHEIX B OTpPMLATEJIbHEIE M HaobopoT;

C BOCBMMPA3PAIOHBIMM YMCJIaMM.

;y —————————— YCTaHOBKa 3HakKa

xkoMaHnmel - ADC wm  SBC.
IIepeHoca.

apupMeTHMUECKMX KOMAaHI.
nepexonsl SBHAaueHUuM U3

OTJINMYMA OT KOMaHI pa@OTH

; KOoMaHIOa pesyJpTaT
; mecT. HL IecdT.3Hau. byarm
LD HL, O 0000 0 —
ADD HL, HL 0000 0 -
INC HL 0001 1 -
DEC HL 0000 0 —
DEC HL FEFEFF -1 -
; —————— Iepexon IOJIOXKUT. UMCeJI B OTpHMlaTeJIbHBEE uUepes MakKcC.
; KOoMaHzOa pesyJbpTaT
; mecT. HL IecdT.3Hau. barm
LD HL, 7FFEh 7TFFE 32766 -
INC HL TFFF 32767 -
INC HL 8000 -32768 -
INC HL 8001 -32767 -
; —————— I[epexon OTpMuLAT. UYMCeJl B [IOJIOXMTEJIbHEIE Uepes MakKC.
; KOMaHIa pe3ybTaT
; mecT. HL IecdaT.3Hau. ditarm
LD HL,8001h 8001 -32767 -
DEC HL 8000 -32768 -
DEC HL TFFF 32767 —
DEC HL TFFE 32766 —
; —————— IepexoI IIOJIOXUT. YMceJl B oTpulaTesibHble uepes 0
; KOMaHIa pe3yibTaT
; mecT. HL OecsdaT.3Had. bnaru
LD HL, 1 0001 1 -
LD BC, 1 -
SBC HL,BC 0000 0 Z N
SBC HL,BC FFFF -1 S HN C
SBC HL,BC FFFD - 3 S N
;] ——————— Iepexon OTpHuLAT. YMCeJlI B I[OJIOXMUTeJibHEle uepes 0
; KOMaHIa pe3yabTaT
; mecT. HL IecdaT.3Hau. barm
LD HL, FFFFh FFFF -1 —
LD BC, 1 —
ADD HL,BC 0000 0 H C
ADD HL,BC 0001 1 —
Muxponpoueccop Z80 He mMMeeT KOMaHI YMHOXEHMS U OeJIeHMs IJid
HByX6aﬁTHHX SHaquMﬁ, IIOBTOMY IPUXOIOIMTCAHA MX MOIOEeJNIMpOBaTb TpylinamMm

IIPOCTEIX KOMaHTI.

Hmxe

IIPpMBOOATCA

IIPMMEPEL [IPOTPaMM yMHOXEHMS U

OeJICHNMA HNeCTHaIUuaTMPa3pPAOHBIX UYMCeTl.



[leppasa mOporpaMMa - YMHOXeHUue LeCTHaOlaTUPa3PAOHBIX uyces,
comepxammxca B permcTpax DE wm  HL, C PpesyJbTaTOM B UETHpEeX
peructpax HLBC. Mcnonb3yeTcsa OOBIUHEI aJITOPUTM — CIOBUIM U IeJIEHUE.
|

MSX.M-80 1.00 0l1-Apr-85 PAGE 1
; YMHOXeHMe: [de] * [bc] => [HLbc]
.Z80
0000" 21 0000 multlée: LD HL, 0000 ; uwmcTxa HL
0003" 78 LD A,B ; A <=B
0004" 06 11 LD B,11h ; Lk 16 pas
0006"' 18 07 JR Loop
0008"' 30 01 Next: JR NC, Jump
000A" 19 ADD HL,DE ; eciu ecTb OMT — CJIOXUTH
000B" CB 1C Jump: RR H ; comBurm HL
000D' CB 1D RR L
000F" 1F Loop: RRA
0010" CB 19 RR C
0012" 10 F4 DJINZ Next ; IOBTOPUTL BCE
0014" 47 LD B,A
| 0015" C9 RET
Bropasa nporpamMa - IOeJIeHME COIepXxmMoro permcrtpor BC Ha DE ¢
YacTHEIM B permcrtpax BC m ocrarkoM - B perucTpax HL.
[
MSX.M-80 1.00 0l-Apr-85 PAGE 1
;o ——— [BC] % [DE] => [BC]
; ——— [BC] MOD [DE] => [HL]
. 280
0000 21 0000 LD HL, O ; umcTuM HL
0003" 78 LD A,B ; A <= B
0004’ 06 10 LD B, 10h ; uukJ 16 pas
0006" CB 11 RL C
0008" 17 RLA
0009" CB 15 Shift: RL L
000B' CB 14 RL H
000D' 38 0D JR C,Again ; nepexonm mno 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 DJNZ Shift
001A" 47 LD B,A
001B" C9 RET ; BEIXOHI B DOS
oo1cC’ B7 Again: OR A
001D' ED 52 SBC HL,DE
001F" 18 F4 JR Next
END
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7. JlorMyeckue KOMaHIH

Jlormueckue onepauumu, NOIOOHO OCHOBHEM apuUPMETHMUECKMM OlepalusaM
CJIOXEHMA M BEHUMTAHMA, BHIIOJHAKNTCA HAaL CONEPXMMBEM aKKyMyJATopa WU
OaHHBEIMM M3 pPeTrucTpa, SAdeMKM NaMATM WIM OlepaHmaMy, 3alJaHHBMU
HEeINOCPEeNCTBEHHO.

OCHOBHOE OTJM4YME OT apudMeTUMUeCKUX 3aKJjipdaeTcd B TOM, UWTO
JIOTUUYEeCKMEe OllepaluyM BHIIOJHAKNTCA [IOpaspAalHO, T.C. JIOTUUYECKYIO
omnepaumuio MOXHO pasOuTb Ha BOCEMb HE3aBMCUMEBIX onepaum Han
COOTBETCTByUMMM OMuTaMy OaMTOB-ONEpPaHIOB. B pesyaepTaTe olepauun
bopMmMpyeTCcsa HOBOE BHAUEHMe aKKyMyJaTopa M yCTaHaBJIMBAKTCA (QJarm
perucTtpa F.

Muxponpouieccop Z-80 mMeeT crenmyouye JIOTMUeCKMEe KOMAaHIEH:

AND - Jjormdueckoe I (KOHBIOHKLMKA) : OUT pesyjbTaTa YCTaHAaBJIMBAeTCS B
equHuLy, ecam oba COOTBETCTBYyUMX OMTa apryMeHTa pPaBHBL 1;
mHaue - 0;

OR - Jjiormueckoe WM (IM3BIOHKLIMA) : OUT pe3yJjbTaTa paBeH 1, eciau
x0T OBl Y OINHOTO apl'yMeHTa COOTBETCTBYyHIMM OUT paBeH 1;

CPL - jormueckoe HE (oTpullaHue) : ecau OUT apT'yMeHTa paBeH 1, TO
ouT pezyiabTaTa 0; ecam O6UT apryMeHTa paBeH 0, TO cCooT-
BeTCTBYyIUM OUT pelyjbTaTa — 1;

XOR - wmckJiouanmee WM (He 3KBUBAJIEHTHOCTHL) : pesyjbTaT 1, ecnm

TOJIBKO Yy OIOHOTO aplyMeHTa COOTBETCTByoLMM OMUT paBeH 1;
MHaye HOJIb.

Huxe InpmupeneHa Tabauila MCTUMHHOCTM IOJId JIOTUUYECKUX onepa]_U/HZ:

X Y X AND Y X OR Y CPL X X XOR Y
0 0 0 0 1 0
0 1 0 1 1 1
1 0 0 1 0 1
1 1 1 1 0 0

Komarzma AND OOBUHO NPMMEHSETCS OJI9 BBIOESJIEHUS, ODHYJIEHUS WU
IIPOBEPKM BHAUEHMUS ONPEeHeJIeHHBIX OMTOB aKKyMyJdaTopa. [Ipy »TOM BTOPOM
OIlepaHn MCIOJIb3yeTCHd Kak Macka. PaccMOTpMM IPMMEPEHL.

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

KomaHzma OR OOBUHO HNpPMMEHSEeTCS IOJid TOr'Oo, UTOOB YCTaHOBUTHL B 1
ONpeneJIeHHBE pPa3pdObl aKKyMyJdTopa, YTOOBL cobpaThb COOEPXUMOE
AKKYMYJISTOpPa M3 HECKOJIbKMX HYXHBIX I[10JIeM, IJiS BHSACHEHMS pPaBeHCTBAa
COOEPXMMOTO PETUCTPa MM IOBOMHOI'O pPerucTpa HYJIo.



A: 1011 1100 A: 1011 0110 A: 0101 1100
S: 1101 1011 S: 1111 0000 S: 0101 1100

OR: 1111 1111 OR: 1111 0110 OR: 0101 1100

Hanpumep, nJjsg TPOBEPKM PETIUCTPOBOM mnapel BC Ha HOJIbB MOXHO
HalMCcaTh:

LD A,B ; konmpyeMm B B A
or C ; HOJIb, ecam Hu B A, HM B C HeT eIaMHMI]
Komanzga CPL IO3BOJIAET M3MEHUTDb 3HaAUEeHUe Kaxngoro ouTa
AKKyMyJIATOpa Ha OOpaTHOe (MHBEPTMPOBATH aKKyMyJaATOop) . HanpmuMmep,
A: 1011 1100 A: 1011 0110 A: 0101 1100
CPL: 0100 0011 CPL: 0100 1001 CPL: 1010 0011

Komanzma XOR noszpojigeT BEHOOPOUHO MHBEPTUPOBATHE OUTH aAKKYyMyTOpa,
OUMCTUTE COOEPXMMOE aKKyMyJIaTopa .

Hanpumep, xoMaHzma XOR 1, BHIOJHAeMas MHOT'OKpaTHO, OQOpMUPYET
yepenymoumyilocsa nocjemoBaTtesbHOCTsE 0 u 1 B MIlaomem paspane
AKKyMyJigaTOopa, a koMaHma XOR A ouumaeT akKyMyJISaTop.

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

[Tocyie BBIIOJIHEHMS PACCMOTPEHHBIX KOMAaHI JIOTMYECKOM o0paboTkM AOBYX
ONepaHnoB 3HaueHMe npmsaHakoB C m N permucrpa NpM3Hakoe F Bcerza
pasBHHE O.

Komarzma CP mnospojdger CPaBHUTH IoBa orepaHna. CpaBHeHUE
[IPOMCXOOUT IHOocCpencTBoM "BooOpaxaeMoI'o"  BHUUTAHUA ns [IepBOTO
OollepaHIa, XpPaHAllerocsa B akKyMyJaTope, BTOPOTO onepaHnma. ComepxmMmoe
AKKyMyJIATOpa NOPM 3TOM HE M3MEHSeTCs, 3aTo YCTAaHaBIAMBATCA WM
cOpaceBanTCa CcoOoTBeTCTByIMe OQnarm perucrtpa F.

Ecam B pesysbTarTe olepalumMmM CPaBHEHMS OKaxeTCcsd, UTO OlepPaHIs
PaBHE, TO YCTAHABIMBAETCH I[PM3HAK HYyJd 7%, €CJIM Xe& SBHAUueHMe
ornepaHma, XpaHamerocd B aKKyMyJIATOpe, MeHblle SHAauYeHUs BTOPOTO
ormepaHma, TO ycCTaHaBiIuBaeTcs osar S.

C nomowpio xoMaHOel CCE MOXHO M3MEHMTH 3HaUueHMe OuTa [IpM3Haka
nepeHoca C Ha NPOTUBOIIOJOXHOE, T.e. MHBEPTMPOBATH ¢iyar nepeHoca C.
Komannma SCF nos3BOJigeT yCTAHOBUTHL SHauUeHMe IIpM3HaKa [IepeHoca B 1.

B kauecTBe IpuMepa IpMBeIeEM nporpaMmy YMHOXEHMA uucra,
Haxomdamerocda B HL, Ha 4ymcno, Oojnbpumiee HyJnsa B DE; OpM 3TOM Ha BEXOIE
B IOBOMHOM permcTtpe HL OymeT NpoM3BEINEHUE.
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ORG 9000h
9000 44 LD B,H ; BC <= HL
9001 4D LD C,L ;
9002 1801 JR L02 ; YyMeHbmmMTbL DE
9004 09 LO1: ADD HL, BC ; mobarmThr k HL, BC
9005 1B L02: DEC DE ; yMeHbmaem DE
9006 7A LD A,D ; ecaum DE <> 0, TO
9007 B3 OR E
9008 20FA JR NZ,L01 ; noBTopseM
900A C9 RET ; BO3BPAT

END

ObpaTuTe BHMMAHME Ha TO, UYTO INIporpaMMa OyneT padoTaTb HEBEPHO,
eciu B DE OyzmeT UmMCIO, paBHOe MM MeHbllee HyJd. B kKauecTse
yIpaxHeHUsa MNOoNpobyrTe HalMcaTb NPOoTpaMMy YMHOXEHMS JIoOBIX  uUMCceJl
(mocye m3ydyeHMd cJenywpumero naparpasda) .

KpOMe IIEePEeUYVCIIEHHEIX BEHIIE KOMaHZI 7-80 wmmeerT KOMaHIEBI YCTAHOBKWM,

cbpoca U MNPOBEPKM COCTOSHMS OIJHOTO OuTa B ©Oanre. KomanHzma BIT
IPpOBEPAET COCTOSdHME 3amaHHoTo Owura, SET ycTaHaBauBaeT OUT B
enmHuuy, RES - cOpaceBaeT OUT B HOJb.

BuTE orepaHna HYMepyoTCH CJle oy oWMM obpaszoM: 76543210.

PaccMmoTpuM npuMep.

KOMaHIIa pes3ynabTaT

AKKYMYJIITOP meCcTH.3Hau. brmaru
LD A,B%h 1011 1001 B9 —
BIT 7,A 1011 1001 B9 S H
BIT ©6,A 1011 1001 B9 Z H P
RES O0,A 1011 1000 B8 Z HP
SET 2,A 1011 1100 BC Z H P
RES 7,A 0011 1100 3C Z H P
BIT 2,A 0011 1100 3C H

~




8. KomanHmwr nepexona "M YyCJIOBHOT'O IlepeXxoa

ST KOMAHIOH MI'PalnT OCOOyKw PpPOJIb B OpraHM3alun BEIIIOJIHEHU A
nporpaMM B MUKPOOBM. [loka B HNporpaMMe He BCTPETUTCHA KOMaHIOa STOM
TPyNIe, CUeTuMK KoMaHn PC [OCTOAHHO yBeJIMUMBAETCHA Ha OJINHY

KOMaHbel, ¥ MMKPOIIPOLIECCOP BEIIIOJIHAET KOMaHOYy 3a KOMaHIOM B ImopdankKe
X PAaACIIOJIOXEHMA B IIaMATU.

[IOpSOOK BHIIOJIHEHMSA MNPOTPAMME MOXET OHTbL M3MEHEH, €CJM BaHeCTU B
PETMCTP CUeTuMKa KOMaHI MMKPOIpOolLleccopa KOI ampeca, OTJIMYAKIMIACS

OT ajpeca OuYepenHOM KOMaHIe. OTO BHSOBET Ilepenady yHOPpabBJIeHUA
OIPpyTOM YacCTM NPOTPaMMHL.
Takasa nepenmada yhnpabjieHuda ( Nepexol ) MOXeT OBTb BEHIIOJHEHa C

IIOMOLBID TPexOaMTOBOM KOMaHIBE 0Oe3yCJIOBHOI'O Hepexonma JP ampec.

Kak TOJNBKO ©5Ta KOMaHIa BCTPEeTUTCS B OpoTrpaMMme, B pPeIrucTp
cueTumka KoMmaHn PC MuKpomnpolleccopa 3alMIeTCcs SHAUeHMEe YKa3aHHOTO
anpeca. TakuMm oOpaszoM, CJlenyolely KOMAaHIOM, KOTOPyl OyIeT BHIIOJHATH
MMKPOIIPOLIeCCOpP BcCJen 3a koMaunmow JP, OymeT kKOMaHIa, KOI Olepauuu
KOTOPOM 3alMcaH B fSYerKke C DTUM aIpeCcoM.

BesycJOBHYI Nepenauy yIHIpaBJIEeHMS MOXHO TIIPOMB3BECTM TaKXe I[IpU
nomonm komaHnm JP (HL), JP (IX) , JP (IY), B pesyJbTaTe BHIIOJIHEHUA
KOTOPHEIX NPOUCXOOUT Iepelada yIpaBJIeHMd 0 aIpecy, XpaHAlleMycCcsd
COOTBETCTBEHHO B permcrporoy nape HL, IX mmm IY.

KpoMe koMaHOe 60Oe3yCJIOBHOT'O Iepexona MUKPOIIPOLIECCOP UMeeT
TpexOaMTOBEIE KOMAaHIBE YCJIOBHOT'O Iepexoma. lIpu HNOABJIEHUMM KOMAaHIE
YCJIOBHOT'O Iepexola lepenada yIpaBJieHMsa IO aIpecy, YKa3aHHOMY B
KOMaHIe, I[IPOMCXOIMT TOJIBKO B CJlydae BHIIOJIHEHMS OIpPeneJIeHHOTO
YCJIOBUA .

YcnoBus, C KOTOPBMM OHNEPUPYIOT KOMaHIEH YCJIOBHOM rnepenaum
yIpaBJIeHMs, OIpenesidiTCsa COCTOAHMEeM OuToB (pa3psaloB) perucTpa
IPM3HAKOB F':

MHEeMOHMKA YcioBue dyar Konm CCC
NZ (Not Zero) — HEeHYJIEBOV pel’yiabTaTr 2 = 000
Z (Zero) — HYJIEBOM pesyJIbTaT Z = 001
NC (No Carry) - orcyTcTBMe nepenoca C =0 010
C (Carry) - IepeHocC C = 011
PO (Parity 0dd) — HeUeTHHM pe3yJibTaT P = 100
PE (Parity Even) - dYeTHBI pe3yabTaT P =1 101
P (Plus) - UucJio noJjoxureygbHoe S =0 110
M (Minus) — 4UMCJIO OTpMuLIaTeJsIbHOe S = 111

KomMaHIa yCJIOBHOT'O Ilepexola MOXeT MMEeTh, HalpMMep, TaKoM BMUI:
JP NC, Again.

KpoMe koMaHI Iepexona, B KOTOPHX aIpec yka3aH HEeIOCPeICTBEHHO -
"mnmHHOTO" mHmepexonja, CyWeCTBYT KOMaHIe '""kopoTkoro" mnepexonma, B
KOTOPHEIX aIpec yKaszsaH KakK CMelleHrMe K TeKyleMy alpecy, T.E.
OTHOCUTEJIbLHBIM agpecC. ICLiZs KOMaHIOEBL IIOBBOJIAKT OCyleCTBUTDH nmepexon
Brepen/Hasanm Ha -126..4+129 gueexk NOaMATM U UCIOJb3YITCH oJs
HallMMICaHMA IIepeMellaeMBIX IIPpOoT'paMM .



XoTa ommH OarT OOBUHO BamaeT cMelleHme -128..+127, 3mechb HYXHO
YUUTEBATE, UYTO CUETUMK KOMAaH]I YyBEJIMUMBAETCS Ha OJIMHY CaMOM KOMAaHJIbI
nepexona (2) 0o npubaBJieHMs CMelleHud, YKas3aHHOI'O B KOMaHIe.
MHEMOHMKOM 3TUX IOBYXOaMTHBIX KoMaHI ABJsgeTcsa JR. Ecam wucnojab3yeTcs
CUMMBOJIMUECKOE MM, acceMbjiep caM OIpeneJiMT CMelleHMe UM 3aluueT eTro
B KOI. HyXHO TOJIBKO CJIeIMTh, UYTOOB Iepexoll He oKaszaJiCad CJMIIKOM
OOJILIINUM .

TakuM oOpaszoM, MOXHO HanMcaTb KoMmaHIy JR Label BmecTo JP Label,
ecJIM paccTosHMe OO0 MeTku Label HeboJblioe.
KOMaH,JIbI OTHOCUTEJIBHOI'O IlepeXolla TaKXe MOTYT OBITb YCIJIOBHBIMM .

OnHako obpaTuTe BHMMAaHUE, 4To IOONMyCKaKnTCH TOJILKO YyCJIOBUA
c, NC, Z, NZ.
I mocrnemHAd KOMaHma IIepexola — 3TO KoMaHOa LMKJa

DJIJNZ cwMeleHue.

CyTb »TOM KOMAaHIB CJelymlas:
1) DEC B ; YMEHBUMTL PETUCTP B
2) JR Nz, $+cmemenme ; ecau B<>0, cOejlaTe OTHOCUTEJILHEM I€pexol.

Tenepb, Kak Mel obemanu, HnonpodbyeM HaOMcaThb OporpaMMmy (MM
IOONpOoTrpaMMy) 3aldepXKu (MM LMKJa, €CJM B TeJIO BCTAaBUTH kakme-Jmbo
KOMaHmel) . g sToro OyIoeM MCIOJBb30BaATh PEeIMCTPOBYK napy BC (Takxe
MOXHO MCIIOJIb30BaThk DE miam HL) .

ORG 9000h
; YCTAHOBWMIIN HayaJib HEIM agpecC KOMIMIIALUUA

LD BC,8000h ; =zarpyswmimu B BC 8000h
beg: DEC BC ; BC=BC-1

LD A,B ; IIpoBepsaeM

OR C ; ecyam BC<>0

JR NZ, beg ; HepeuTr Ha beg

RET ; MHade BO3BpaT
; KOHEIl NpOoIPpaMME

END

PaccmoTpuM nompobHee, Kak paboraeT sTa nporpamMma. o xkomaHnme LD
BC, 8000h B perumcTporyo mnapy BC 3arpyxaeTcs HeKOTOpoe umcjo (B
manHoM ciyiyuae 8000h) . Komarnnma DEC BC conmepxmMoe PeIr'MCTPOBOM  IIAaPH
BC ymMmeHbHmaeT Ha 1. 3aTeM B aKKyMyJSTOpP I[I€pPecChUlaeTCsa COIOepXuMoe
peructpa B ¥ HOpOM3BOOMTCSA Olepalusa JOIMUeCKOI'O CJIOXEHU S c
ComepXmuMbIM perucTpa C 3TOM PEermMCTPOBOM IIapH.

Ecnu B perucrTposoy nape BC kxon eme He crajl paBHeM 0, TO 1ocise
BBIIIOJIHEHMSA DBTOM KOMaHIE OyIeT YyCTaHOBJIEH NPpM3HAK NZ ¥ BBIIOJIHUTCH
KOMaHIa yCJOBHOI'O nepexonma JR NZ,beg x Hauasmy umkia, rocjie 4yero
BCE HEVCTBMSA [IOBTOPSKTCH.

[Ipy »TOM OPOTPaMMUCTEL T'OBOPSAT, YTO B [IpoI'paMMe OpIraHM30BaH
LUMKJI. BEIXOI M3 HeroO BO3MOXEH TOJIBKO TOoI'Ia, Korzga B pes3yjabTare
BEIIOJIHEHMSA KoMaHIel DEC BC B permcTpoBOoM nape BC oxaxeTcsa HOJb.



Torma paboTa ODOONPOTPAaMMBl 3aKOHUMTCH  BEHIIOJHEeHMEeM KoOMaHIel RET, wu
NPpOM30OMOEeT BO3BPAT K BHIIOJHEHUIO OCHOBHOM MNPOI'PaMMBL.

Brl, HaBepHOe, YXe noranajmuch, YyTo BpeMeHHasd 3alepxXKa,
obecrnieurBaemMas DTOU IOONpPOTPaMMON, onpeneyigeTcsd, BO-IIEPBHX,
BpeMeHeM, HeOOXOOMMBIM IJiS OOHOKPATHOI'O BHIIOJIHEHMS BCEX KOMAaHI B3TOM
IOONIPOTPaMMbl, ¥, BO-BTOPHX, COIEPXMUMEIM PETMUCTPOBONM I[IapE BC.

[locyenHee M oIpenesyigeT KOJIMYUECTBO MNPOTPAMMHEIX LIUKJIIOB .
Kak xe omnpemesiMTh UYMCJIO, KOTOPOEe HAaIO INOMECTUTbL B PETUCTPOBYI
napy BC nmsa 3amaHusa BpeMeHHOM 3anepxku B 0.5 cexyHI?

BrimosiHeHME JIIOOOM KOMAaHIOE MMKPOIIPOLeccopa 3aHMMaeT CTPOTO
ompeneJIeHHOe BpeMsa. [lonToMy, 3Has OJIMTEJIbHOCTDL  BHIIOJIHEHMSA KaxXIoMu
KOMaHIEI, MOXHO BBEIUMICIIVITb o@mee BpeMA OOHOKPAaTHOTI'O BHIIIOJIHEHIM A
DaHHOM noanporpaMmMmel. OHO cocTaBiuseT 9.6 Mxc. CrlemoBaTesibHO, IJs
3amaHus BpeMeHHOM 3Bazmepxku B 0.5 cek. noonporpamMma IOOJDKHA
BumnosHUTeECa 0.5/ (9.6*107-6)=52080 pas.

B xkauecrtTre IIpruMepa IpmBelneM HeGOﬂbmyD InporpramMmy, KOTOpada mieT
MMHVIMaJIbHOE M3 IBYyX UYMCeEJl.

MSX.M-80 1.00 O0l-Apr-85 PAGE 1

; ——— HaxoxmeHre MMHMMAJIBHOT'O M3 IOBYX UMCeJl
; min( fst,sec) => res
.7280
0000 3A 0010 LD A, (fst)
0003" 477 LD B,A ; fst => B
0004’ 3A 0011" LD A, (sec) ; sec => A
0007" B8 Cp B ; sec ? fst
0008" FA 000C' JP M, minA ; nepexon, ecau sec<fst
000B"' 78 LD A,B ; fst => A
oooc? 32 0012'" minA: LD (res),A ; min => res
0O00F" C9 RET
0010" 22 fst: DB 34
0011’ 80 sec: DB 128
0012" res: DS 1,0
END
|
[IlpyuBenmeM MnOporpamMMy NOIpeobpa30BaHMUA umcia, HaXOOAmerocs B

perucTtpe A, B CTPOKY CHMMBOJIOB B kozme ASCII. Anpec CTPOKM IOJIXEH
HaxOIUTbCA B PerucTpoBOM nape DE.



MSX.M-80 1.00 0l-Apr-85 PAGE 1

.280
; Bxon: ymycJo B A
; Beixonm: cTpoka mno azpecy [DE] B xome ASCII
0000" 06 2F DaaDig: LD B,'0'-1
0002" 04 INC B
0003" D6 0A SUB 10
0005" 30 FB JR NC, DaaDig+2
0007" Co 3A ADD A,'9"+1
0009" EB EX DE, HL
000A" 70 LD (HL) , B
000B' 23 INC HL
000cC" 77 LD (HL) , A
000D" 2B DEC HL
O00E" EB EX DE, HL
O00F" C9 RET
END
|
ObpaTuTe BHMMaHMe Ha TO, uTOo 3anucu '0' um '9! O3HadvaknT KOIH
3HakoB "O0" m "9". IlomnpoBbywTe paszobpaThbCH, kKak paboTaeT mnporpamMma,
¥ nogyMamTe Hal BONpocoM - OyaeT JM OoHa paboTaTh C OTPHUllaTeJlbHBEMU

uycJiaMy MM C umcJjiamyu, OoJabmmMu uem 99.
9. KomMmaHOe cOBUTa

KoMaHIpe cOoBuUI'a [IO3BOJIAKT COBUMHYTbH OMTEL OIHOTO PpPeTrucTpa Win
fanTa naMAaTH BJIEBO MM BIPaBO Ha OIMH OUT.
VMeoTCcd cllemyiolye TUIBE KOMaHTI :
- apudmMeTHUecKUM CcIOBUT BJeBO (SLA - Shift Left Arithmetical);
- apudMeTHYeCKHUM U JorMuyeckmuy caemuI BopasBo (SRA - Shift Right
Aritmetical, SRL - Shift Right Logical);
- nuxkamueckum caeur (RLCA, RLC, RRCA, RRC);
- UMKIJIMYeCKuM cneur depes ¢jgar C (RLA, RRA);
- mnepecTaHoBKa nojgytaur (RLD, RRD).
B xomaHzmax SLA m SRL OCBROOOOMBUIMMCS pPa3psal 3allOJIHAeTCsa HYJIEBHM
OouToM. B xomMaHme SRA THUpaXMpPyeTCs BHAKOBEI OUT.



CxeMa paboTe kOMaHIOel SLA:

1
<4——|b7|b6|b5|bd|b3|b2|bl|b0€—— 0
—

drar C perucTp/naMaTs

Cxema paboTel koMaHOE SRA:

—
—> b7]|b6|b5(b4|b3|b2|bl|b0
| L

dmar C perucTp/naMsaTh

CxeMma paboTel xoMaHIel SRL:

[ |
—> b7 (b6 [b5[b4|b3|b2|bl|b0 P
L | I

0
bmar C perncTp/naMsaTh

Hanpumep, ecnmu B perucTtpe B Opuio mpomuHoe s3HaueHme (00111011, To
IIOCJI€ BHIIOJIHEHMA KoMaHIel SLA B B permcrpe B ©DoaBUTCA 3HAUEHUE
01110110.

ApudmMeTHueckul CcOBUI BJIeBO SLA MOXHO MCIIOJIB30BATh OJIS YMHOXEHMS
Ha CTeleHb IOBOMKM, a apubMeTrdecKMy CHOBUI BIOPaBO SRA - njua IOeJjieHUd
Ha IOBa 6e3 ocTaTrka ( HaleJo) .

[IpyBemeM JIMCTHMHI' [IpPOI'PaMMbl, HeJdllel COINepXMMOoe permucrpa A
HaueJyo Ha 8. OHa OOJDKHA BBIBHIBATLCS M3 NPOTPaMMbl Ha g3blke MSX-BASIC
c nomouwbpn dyHxumm USR.

'divide on 8' Z80-Assembler Page: 1
TITLE 'divide on 8'
ORG 9000h
521F = getA EQU 521Fh
2F99 = outHL EQU 2F9%h
; === BXogmg m3 USR
9000 CD1F52 CALL getA ; 3amnmcaTb apryMeHT B A
; === @eJjieHue Ha 8 HalleJo
9003 CB2F SRA A ; OenuM Ha 2
9005 CB2F SRA A ; eue pas
9007 CB2F SRA A ; U ele
; === BO3BparT
9009 2600 LD H,O ;
900B 6F LD L,A ;
900C C3992F JP outHL ; BO3BpallaeM pesyJbTaT
END




KoMaHIp LMKIMYECKOTO CHOBMI'AQ CIOBMIAKT COIEPXMMOEe perucTpa WiIn
fanTa namMsaTH BJIEBO MJIM BIPaABO Ha OIMH OMT. I[IpM 3TOM BHIIOBUHYBIMMNCS
3a paspalHyl CeTKy OUT He TepsaeTcsd, a [IepeHOCUTCHd Ha [IepBoe MeCTO
C OpyIr'or'o KOHLa OaMra.

Cxema paboTel xkoMaHOel RLCA:

1 |
< b7|b6|b5|bd|b3|b2|bl|b0€——
| |
dsar C AKKYMYJISATOP

Komarzma RLC BHIIOJIHAETCHA aHaJIOTMYHO Hal PEerMCTPOM MM KOCBEHHO
ampecyeMoy naMAaTeo. EcaM B aKKyMyJsaTope OBJIO  3alMCaHO  YMCIIO
10110100, To nocJjse BHIOOJHEeHUS KoMaHIOsl RLCA B HeM HNOSIBUTCS SHAUEHUE
01101001.

Cxema paborel xomaHnel RRCA:

L
—»Db7 | b6 |b5|bd|b3|b2|bl|b0|——
[ L

Jiarm AKKYMYJIATO
b C P

KomaHzma RRC BHIIOJIHAETCSH aHAJIOTMUHO HAal PETMCTPOM MM IIaMAThI.

KpoMe 3TOro MOXHO MCIOJIB30BaTh KOMAHIH LUKJIMYECKOT'O COBUI'A
BJIEBO WM BIIPaBO udepes ¢imar C.

Cxema paboTel KOMaHIe! RLA:

L

dygar C AKKYMYJIATOP

A

b7]|b6|b5(bd|b3|[b2|bl|b0

A

Komarzma RL BHIIOJIHAETCH AHAJIOTMUYHO Hal PEIMCTPOM MM IaMATHD.
Cxema paboTel xkOoMaHOE RRA:
|—>
L |

dsar C AKKYMYJISATOP

b7|b6|b5(b4|b3|b2|bl|b0

\

Komanma RR BHIIOJIHAETCH aHAJIOT'MUYHO HAan pervucrpoM MIJIM IIaMATBHIO.



Huxe npmBOIMTCS JIMCTUHT OPOTPaMMEL [IpeoBpasoBaHMsa ONHODAMTHOTO
yycJjia B OBOMUHO-IOECATUUHOM KOIe (BCD) B onHODAaMTHOE IBOMUHOE
yucJjo. ApryMeHT IOpoTrpaMma Oeper B suenke A000h, a pesyjabTarT
3anmuceieaeT B A0001h. IIpMMepH BHIIOJIHSAEMEX IPeoOpa30BaHUM:

IOBOUUHO-JECATUYHEMN KON IOBOMUHBIM KOI
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'
; === npeotbpaszoBaHue BCD-umciia B OBOUUHOE UMCJIIO
AQ00Q0 = bcdarg EQU OA000h
AQ01 = hexres EQU 0OAQ001h
ORG 9000h
; === OepeM apl'yMeHT
9000 3A00AO0 LD A, (bcdarg); 3amnmcaTb OOHOOAMTHEIM
; napamMeTp B A
9003 47 LD B,A ; Ckomnuposasu B B
; === MeHseM IOecaTud. LUUOPE MeCcTaMu
9004 07 RLCA ; 4 LUUMKIMYECKMX CIOBUTA
9005 07 RLCA ; AKKyMyJiaTopa BJIEBRO,
9006 07 RLCA ; MOXHO M BIIPaBoO
9007 07 RLCA ;
; === OCTAaBJIIEM TOJIBKO INECSTKU
9008 E6OF AND OFh ; IeCAaTKM — B MJIAINUM
; mmoJydamT
900A 4F LD C,A ; xonmpyem B C
; === yMHOXaeM JIeCATKM Ha JeCAaThb
900B CB27 SLA A ; YMHOXeHMre Ha 8
900D CB27 SLA A ;
900F CB27 SLA A ;
9011 81 ADD A,C ; IDobarBJjideM ele IOBa
9012 81 ADD A,C ;
9013 4F LD C,A ; B C - npeobp.necaTku
; === pmoOaBJjgeM eIOVHUILIEL
9014 78 LD A,B ; BOCCTaHaBJMBaeM apT.
9015 E6OF AND OFh ; OCTaBJISEeM eIMHMLILL
9017 81 ADD A,C ; CKJIQIHB. C OEeCsaTKaMMU
; === BO3BpPAaT pes3yJibTaTa
9018 3201A0 LD (hexres) ,A; BO3BpallaeM pPe3yJbTarT
901B C9 RET
END

HOTDa OKAa3BIBATCSH IIOJI€3HEIMM KOMAaHIBE LUUKIMIECKOM [IepeCTaHOBKU
nojiybamTor BJeBO (RLD) m BnpaBo (RRD). KoMaHIBE MCHOONB3YIT MIaduye
4 BuTa akkyMyJdaTopa M 0auT, amgpec KOTOPOTI'O IOOJIKeH OHTb 3alMcCaH B
perucrTpoBy napy HL.



CxemMa paboTe kOMaHIE RLD:

|
| —v
A——J A—

AKKYMYJISTOP namMsaTh, anpecyeMas (HL)

Cxema paboTel xkoMaHIel RRD:

J  CL]

AKKYMYJISTOP namaTe, anpecyemas (HL)

V3yumuTe MNPUBEIEHHHM HMWXe JIMCTUMHI NpoTpaMMe nepeBoma BCD-umcia B
IOBOMUHEI KOJI C MCIOJIb3OBaHMeM KoMaHOel RLD.

'Conversion-2" Z80-Assembler Page: 1
TITLE '"Conversion-2"'
; === npeotpaszoBaHue BCD-umciia B OBOMUHOE UYMCJIIO
A000 = bcdarg EQU 0AQ00Oh
A0Q01 = hexres EQU 0A0O01h
ORG 9000h
; === OepeM apI'yMeHT
9000 2100A0 LD HL,bcdarg ; ©OepemMm ampec apryMeHTa
9003 4o LD B, (HL) ; BanmcaTb apl'yMeHT B B
9004 AF XOR A ; UuucTMM A
; === IOecdaTKu - B MJIaiuuM nojyoamT, C IIop4Yey apr.
9005 EDoF RLD ; OeCATKM — B MJaImi
; nojaydamT A
9007 4F LD C,A ; xonmpyem B C
; === yMHOXaeM IOeCSITKM Ha IOeCSaThb
9008 CB27 SLA A ; YMHOXeHMe Ha 8
900A CB27 SLA A ;
900C CB27 SLA A ;
900E 81 ADD A,C ; moBarJjsgeM eue IBa
900F 81 ADD A,C ;
9010 4F LD C,A ; B C - npeobp.necCAaTKM
; === pobOaBJjigeM eIUHUIIEL
9011 78 LD A,B ; BOCCTaHaBJIMBaeM aprT.
9012 E6OF AND 0OFh ; OCTAaBJIIEM eIMHMIIE
9014 81 ADD A,C ; CKJIAOBIB. C IOeCATKaMu
; === BO3BpPAaT pesyJbTaTa
9015 3201A0 LD (hexres),A; BO3BpallaeM pesyJbTaT
9018 C9 RET
END




10. Iepecvuiky 0OJIOKa IaHHHX

HpI/L IIOMOIIMM KOMaHI IIepPeCBlJIKA OJioka IOaHHBIX MOXHO CKOIIMpOBATH
(mepeciiaTb) CoIepXMMOe ydacTka [aMaTM B OPyroe MeCcTO Kak IIomarolBo,
TaK ¥ B aBTOMAaTUYECKOM PEXUME .

[lepen BHIIOJIHEHMEM STUX KOMaHTI HeoOXOoOuMoO 3aTpPy3UThb B
permucTpoBele napel HL, DE wm BC HeobxonouMele IapaMeTpH. B HL
3alMCEBAETCA amgpec Hauvajla 6jgoka, B DE - agzgpec nam4aTH, Kyoa
HeoOxommMO IHepecyiaTtbh 0jiok, B BC - mamHy OJIOKa.

ViMerTCsa clenymouye KOMaHIE :

a) LDI - nepeceuika OanTa C MHKPEMEHTOM BHIIOJIHAETCH TaK:

1) LD (DE) , (HL)
2) INC HL
3) INC DE
4) DEC BC
b) LDIR - mnepecreka 0OJIOka C aBTOMHKPEMEHTOM:
1) LD (DE) , (HL)
2) INC HL
3) INC DE
4) DEC BC
5) ecnu BC<>0, 7o nepentu Ha 1
c) LDD - mnepechuika OanTa C OeKPEMEeHTOM:
1) LD (DE) , (HL)
2) DEC HL
3) DEC DE
4) DEC BC
d) LDDR - mnepechsika 6OJIOKa C aBTOIEKPEMEHTOM:
1) LD (DE) , (HL)
2) DEC HL
3) DEC DE
4) DEC BC

5) ecsm BC<>0, To nepeutu Ha 1.
Hanpumep, IJjg COXpaHeHUS TeKylle'o COCTOSHMS MaTPMUE KJlaBMaTYyPH
(cm. Pabouyn objlacTb MSX) MOXHO HaAIMCaATh:

ORG 9000h
LD HL, OFBE5Sh ; ampec MaTpHULEB KJaBUATYyPH
LD DE, kon ; KyIla IepenmcarTshb
LD BC, 11 ; IOJIMHA MaTpPULEL
LDIR ; IepennceEBaeM
RET ; BO3BpAaT
kon: DS 11,0
END

IpyTrol mpuMep: Ta Xe 3amada, HO KOHEUHEM aIpeCOM MaTPMLE OOJDKEH
OBITH HaUYaJIbHEIM aIpec Halleldl NPOTPaMMEL:



start EQU 9000h ; kKoHcTaHTa start = 9000h

ORG start

LD HL, OFBFFh ; aIpec KOHLAa MaTPHULH KJaBUaTypPb
LD DE, start-1 ; aIpec KOHIa, KyIa [epenmcaTb
LD BC,11 ; OJIMHa MaTpPULL

LDDR ; [epenuceBaeM

RET ; BO3BpAarT

END

[lpenyiaraeM Bam HanmcaTb NOAONPOIpaMMy, KOoTopasd OOHYyJIgeT ydacTok
namMatu OBM. Jyia Hee TpeOyonTCHa Ccllelylle MCXOIHBE IAaHHEE :
1) HauvaJIbHEM anpec OaMAaTH;
2) IOJIVHa ydyacTKa [IaMATH.

BymemM cumMTaTb, YTO IIpu oOpalleHMM K Halley [OANpoIpaMMe DTHU
IOaHHEIE 3aHOCSATCS COOTBETCTBEHHO B permcTpel HL m  BC. Ilonpobyntre
HaIMCaTh 3Ty NOONPOTPaMMy CaMOCTOATEJNIbHO. Hmke MBI NOPMBOIOMM IOBa
BapMaHTa pelleHMS S3TOM 3amaun.

Z80-Assembler Page: 1
0000 3600 fillm: LD (HL) ,0 ; oOHYyIMTBH COIepx. o aznp. (HL)
0002 23 INC HL ; Clenyoumi ampec
0003 OB DEC BC ; YMEHBIUTH IJIUHY
0004 78 LD a,b ; npoBepuThb nimuHa <> 0 ?
0005 B1 OR c
0006 20F8 JR nz,fillm; eciu HeT, TO HOBTOPUTH
0008 C9 RET ; MHa4dYe BO3BpaT
END

HemocraTok 3TOM NpOrpaMMbel B TOM, YTO OHA BHIIOJIHASTCA B TEYEHUU
HEKOTOPOI'O BPEMEHV, KOTOpOEe 3aBUCUT oT IJIVIHEL yYuacCcTKa IIaMATU .
IpyToM BapMaHT DBTOM Xe NPpOoTpPaMMbBl [NO3BOJISET BEHIIOJHATH TE  Xe
IOeVICTBMS, HO 3a DoJjlee KOPOTKOEe UM QOMKCHMPOBAHHOE BPEMH:

Z80-Assembler Page: 1
0000 3600 fillm: LD (hL) ,0 ; OOHYNIMUTL I[EPBHM OamT
0002 54 LD d, h ; 3arpys3uTb B DE crexn.aznpec
0003 5D LD e, L
0004 13 INC DE
0005 OB DEC BC ; YMEHBIUTH IJIUHY
0006 EDRO LDir ; ODHYJIMTBL YyYaCTOK I[IaMSITU
0008 C9 RET ; BO3BparT
END




Tenepb HaBa¥Te HEMHOTO YCJIOXHMM HalWly 3amady. I[lyCcTb MCXOIOHBEIMU
IOAaHHBIMM SBJISIOTCS :
1) HauvaJbHEM ampec ydacTka namarm (HL);
2) KOHEUHHM anpec ydacTka namsaTtu (DE);
3) KOHCTaHTa, KOTOPOVM HAaIOo 3alloJIHUThL ydacTok (B);
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0000 70 fillmc:LD (HL) ,b ; BanucaTb »OaHHEE B IEPBEM alpec
0001 23 INC HL ; TIOOTOTOBUTL CJIedyllMy amapec
0002 7cC LD a,h ; CPaBHUTbH cTapim. OanTH TeKyleIo
0003 92 SUB d ; ampeca ¥ anpeca KOHIAa ydyacTKa
0004 20FA JR nz,fillmc; ecnu oHm <>, TO NOBTOPUTH
0006 7D LD a,1l ; CPaBHUTHL MJamnm. OaWTH TeKYyNeITo
0007 BB CP e ; ampeca ¥ anpeca KOHIAa ydacTKa
0008 20F6 JR nz,fillmc; ecnu oHm <>, TO NOBTOPUTH
000A 70 LD (HL) ,b ; ODOHYyJIMTL I[OCJIEOHUNM anpec
000B C9 RET ; BEPHYTbCH

END

Tenepb pas3bepeM HEMHOI'O NOOpOoOHee, Kak paboTaeT 3Ta NOpol'paMMa.
Tak Kak HaM NpenCcTOMT BalMChb OAaHHEIX B IIOCJIEIOBATEJIBHOCTE HAUYEeeK, TO
OpPraHM3yeM LUKINUYECKYKn paboTy nporpamMel. B kaxooM LUKJEe Oynem
3aloJIHATE OIOHY fAdYelMKy, a 3aTeM [IOOIOTaBJMBATL aIpeC OdYepelHOM
dUerKM HDaMATM IJiS e€e 3aloJIHEeHMA B CcJenyolmeM Lukiae. [jig »3ToTro B
LMKJIE MOXHO MCIOJIb30BaTh kKoMaHAy INC HL, yBeaMuMBaOUYy KaXIBEM pas3
Ha 1 comepxuMoe permcTpoboM napsl HL.

PaBGoTa mpoTrpaMMbl OOJIKHA MNPEKPATUTHLCS I[IOCJEe BalloJIHEHMS MNOCJIeIHEeMN
AYEUKM [NaMsaTM 3aOaHHOTO ydacTKa. B XOIe BHIIOJHEHMS KaxXIOoro LMKJA
NporpaMMEl  HeOoOXOOMMO CJIeOUTh, UYTOOH INOCTOSHHO YyBeJMuMBaolleecsd
3HaUeHMe ajgpeca B PeIruMcCTpOoBOM mnape HL He NOPEeBHCUIJIO 3HAUYEHUd
KOHEUHOTI'0 aIpeca B pPerucTpoBOi nape DE.

IpyToM BapMaHT HNPOTPaMMbl BEIIJISIUT TakK:
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0000 70 fillmc:LD (HL) ,b ; BanmucaTb HDaHHEE B IIEPBEM anpec
0001 E5 PUSH HL ; COXPaHuUTb B CTeKe IIepPBHIM alpec
0002 37 SCF ; cbpocuTh OMUT HnepeHoca per. F
0003 3F CCF
0004 ED52 SBC HL, DE ; HNOJIYUYMTHh IOJIMHY ydYacTKa
0006 44 LD b,h ; HepecnaTtb ee B BC
0007 4D LD c,1
0008 E1 POP HL ; CUMTaTb HadajlbH. aIgpec ydacTKa
0009 54 LD d, h ; IHepecnaTb ero B DE
000A 5D LD e, 1
000B 13 INC DE ; yBeamuutTh DE, T.e. cyen.ampec
000C EDBO LDIR ; BaloJIHUTL KOHCTaHTOM OJIOK
000E C9 RET ; BEPHYTbLCHA

END




11. KomaHOH IIOMCKA

Crnenymoumey TPYyNNOM KOMAaHI, KOTOPHE MBI PaCCMOTPUM, OyneT TIpylna
KoMaHI nomcka. OHM IpenHas3HadeHB IJiS [IOMCKa B [IaMATM 3alaHHOT'O B
aAKKYyMyJIATOPe 3HaueHMd. VMelonTcd cienyolre KOMaHIE:

a) CPI - cpaBHeHMe A C OaWToOM HaMATU C MHKPEMEHTOM:
1) CP A, (HL)
2) INC HL
3) DEC BC
b) CPIR - cpaBHeHMe A C OJIOKOM IIOWATI'OBOE C ABTOMHKPEMEHTOM:
1) CP A, (HL)
2) INC HL
3) DEC BC
4) ecmmn BC<>0 m A<>(HL), To nepemtu Ha 1
c) CPD - cpaBHeHMe A C 0OalTOM C IOEKPEMEHTOM:
1) CP A, (HL)
2) DEC HL
3) DEC BC
d) CPDR - cpaBHeHMe A C OJIOKOM C aBTOIEKPEMEHTOM:
1) CP A, (HL)
2) DEC HL
3) DEC BC

4) ecmu BC<>0 m A<>(HL), To mnepemTu Ha 1.

Tak Xe KaK M B KOMaHIax MNepechsikM OJioKa [Iepel BHIIOJIHEHUEM BTUX
KOMaHI HeOOXOOMMO 3aHECTM B PETIMCTPH HYXHEE IapaMeTpPHl.

B permucTpe A OOJIXHO HAXOOUTBLCH UMCJIO, KOTOPOEe MBI XOTHMM MCKaTh,
B HL - HauaJbHHEM ajpec ydacTka oamaTy, B BC - OamMHa ydacTKa.

Ecnm umcjo HaupmeTcs, OyIoeT YCTaHOBJIeH diar 7. Ecau BC
YMEHBIIMTCS B MpPOllecce MoMcCKa o HyJysd, Oymer cbpomen dmgar P/V (B
IIPOTMBHOM CJlydae OH OyImeT yCTAaHOBIJIEH) .

Hanpumep, Ha ydactke namaru ¢ A00OOh mo DE77h (MCKIIIOUMTEJIBHO) ME
XOTUM HAWTU M BaMEHUTb BCce umciyla 32 Ha umcio 34. OOMH M3 BO3MOXHHIX
BapMaHTOB IPOT'PaMMEL:

ORG 9000h
LD HL, 0A0O0Oh ; ampec Hauaja 0OJioka
LD BC,0DE77h-0A000h ; mamuHa 6Jo0ka oMcCKa
Next: LD A, 32 ; 4UTO MCKaThb °?
CPIR ; TIOMCK
RET N2z ; BO3BpAT, €CJIM He Hallu
DEC HL ; BO3BpAT Ha OIMH OaMT Haszal
LD (HL) , 34 ; 3aluchb IO azpecy HOBOI'O UMCJa
INC HL
LD A,B ; BC =07
OR C
JR NZ,Next ; €CJIM HeT, INOBTOpSaeM
RET ; BO3BpaT
END




12. lommporpaMMel M IIPEPHBAHUSA

HpI/L HallMCaHUM InporpamMm OOBIUHO MOXHO BHIOCJIVTDH OIOVHAKOBEIE
[IOCJIENOBATEJILHOCTM KOMaHI, YacTO BCTpeUammyecs B PasHEX UYacCTHaX
nporpaMMel. Iisg  ToTro, dYTOOB MHOTOKPATHO HE IIePenMCHBATL TakKue
[IOCJIENOBATEJIBHOCTY KOMAaHI, WUX OOBEeIMHSIIT B Tak Ha3bBaeMble
nonnporpaMMel. B 060 YacTM OCHOBHOM MNPOTPAMMEL  IPOTPAMMMCT  MOXET
BCTaBUTL TPexOamTOoBylD KOMaHAOYy O6e3yCJIOBHOT'O BEI3OBa [IONIPOIPAMMEL
CALL adr , BO BTOPOM U TpeTbeM OanTe KOTOPOM YKa3kpBaeTCd alpec
BEIBBEIBAEMOM [TONIPOI'PAMME .

BrimosiHeHre komaHnel CALL adr HauMHaeTCcsa C NoBamToBOM 3aCHUJIKM B
CTeK alpeca CJenyplel IOCJIe 3TOM KOMaHIe A4YeMKM HaMAaTu. OTOT azpec
HasbplBaeTCHa aIpeCcoM BO3BpaTa M3 OoOnporpaMMel. OH HeoOxXoOMM 1OJid
TOTO, UYTOOB IIO OKOHUAHWUM BHIIOJIHEHMS [ONIPOTPaAMME BEPHYTBCS K
IPONOJDKEHMIO OCHOBHOM MIPOTPaMMEH .

[locyie 3anmMcmM B CTEK azmpeca BO3BpaTa M3 IIO0AOINPOI'®aMMbBI B CUeTdMK
xkoMaHn PC MMKPOIIpoLeCcCcOopa 3arpyxaeTcd BeJIMYVIHA adr, T.CS. agpec
HepBOT?II KOMaHJIbl BHEIBEIBAEMOM IIoOInpoIrpaMMEI . TaxuMm O@paBOM, YyInpaBJIEHME
3 OCHOBHOM IIPOTI'PaMMEL IIepelaeTCAd Ha BBEISEIBaeMyO IMIOOINPOI'PaAMMY .

BrimmosiHeHue [IOANIPOI'PaMMEL OOBIYHO 3aKaHUYMBAETCH KOMaHI oM
BO3BpaTa M3 IIOAONPOTPAaMMEHL, HaIIpuMep, OOHOOAMTOROM KOMaHIOM
0e3yCJIOBHOT'O BO3BpaTa m3 nonnporpammel RET . IIpu 3TOM COOEPXUMOE

BEPXYUIKM CTeKa, T.e. aIpec BO3BpaTa M3 IIOANPOIPaMMBl, IIepechljlaeTcs
U3 CTeKa B CcUeTuMk KoOMaHn PC MmuMKponpoueccopa, M YyIpaBJIeHMEe BHOBb
nepemaeTcsa OCHOBHOM INpoIpaMMe.

Huxe npmBomIMTCA INpMMEp NIpOI'PaMMbl, BEBBBAKIE) IOOIPOIPaMMy
YMHOXEHUSA COOEPXMMOI'O IOBOMHOI'O permucTpa BC Ha DE.
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ORG 9000h
9000 018400 LD BC,132 ; 3arpys3kKa apr.
9003 118401 LD DE, 388 ; 3arpys3kKa apr.
9006 CDOD90 CALL mpy ; BEI3OB IIONIPOIP.
9009 2200A0 LD (OAOOQh) ,HL ; Banmch pes’yiabTaTa

900C C9 RET ; BO3BpPAT

14

; ymMHOXeHme BC Ha DE

; pe3yiubTar - B HL
900D 210000 mpy: LD HL, 0000 ; umcTuM HL
9010 19 next: ADD HL, DE ; npubasiseM DE
9011 OB DEC BC ; yMeHblmiaem BC
9012 78 LD A,B ; nposepseM Ha 0
9013 Bl OR C
9014 20FA JR NZ, next ; IIOBTOPMUTH
9016 C9 RET ; BO3BpPAaT

END

KpoMme xoMaHOE O€3yCJIOBHOT'O BH30Ba UM BO3BpaTa U3 NOONPOTPAaMMEl, B
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CHUCTeMe KOMaHI MMeeTCs BOCEeMb KOMAaHI yYCJIOBHOI'O BHB0Ba MNOAIPOIPAMMEL
M BOCeMb KOMAaHI VYCJIOBHOI'O BO3BpaTa M3 [NOAIPOTIPaMM, IEeVCTBUE
KOTOPEIX ONpenejiseTcs TaK Xe, Kak ¥ Yy KOMaHI VYCJIOBHOM Iepenaun
yhIpaBJIeHUsI, COCTOSHMEM pPermucTpa Opu3Hakoe F. Eciamu ycJoBue mid
BEIIIOJIHEHMSA KOMAaHIE OTCYCTBYET, TO BHSBOB INOIONPOTPAMMEL MM BO3BPAT
V3 Hee He BHIIOJIHAOTCHA.

Kpome TpexOamToOBOM KOMAHIH O0e3yCJIOBHOT'O BEI30OBa [ONIPOIPAMMEL

CALL adr, B CuCTeMe KOMaHI MUKPOIpOolleccopa yMeeTcs BOCEMb
omoHOOaMTOBREIX KoMaHa RST O - RST 7 BBEI3OBA IoOnporpamMM,
PACIIOJIOXEHHBIX 10 OUKCHMPOBAHHOMY azpecy. llogaBJieHrMe B OCHOBHOM

nporpaMMe JioOOM M3 ®TMX KOMAaHI BHBBBAET SBaluCb B CTEK anpeca
BO3BpaTa M3 IONIPOTPAaMMEl M IIepenady ylIpaBJIeHMS Ha COOTBETCTBYIUY
AYeVKy IaMaTM, I'Ie PacIloJIOXeHa IepBas KOMaHIa [IOONPOIPaMMEL.

Huxe npuBeneHa Tabimila COOTBETCTBMA MEeXIy OSTMMM KOMaHIaMM U
LEeCTHAOLATEPUUHEMM  alpecaMu Adeex rnamsTu, Kyza repemaeTcs
yIOpaBJIeHUE IIPU MX BHIIOJIHEHUMU :

Komarza Anpec Hauajla KomaHza Anpec HauaJa
IIOONPO T PaMMEL IIOONPOTPaMMEL

RST O 0000 RST 4 0020

RST 1 0008 RST 5 0028

RST 2 0010 RST 6 0030

RST 3 0018 RST 7 0038

B MHeMOHMKe MukKponpoleccopa ZILOG-80 (B oTiImMyume OT MHEMOHUKMU
INTEL 8080) xomMaHma 3alMCEBaeTCsa C YKasaHMEM HelOoCPeICTBEHHOIO
ampeca obpalleHMsa K nDomnporpamMme, Hanpumep, RST 7 3anmcelBaeTcd Kak
RST 38h .

K rpynne komMaHn paboTel C OOANPOI'PaMMaMy OTHOCATCS elle »OBe
KOMaHIEl BO3BpaTa M3 MaCKMPYeMOI'O M HEeMAaCKMPYyeMOT'O NpepeBaHmM: RETI
u RETN.

B nporpamMMe Ha dA3EKe acceMmOjiepa MOT'YT MCIOJBb30BATbCA  BHEIIHME
[IepEMEHHEIE, TO €CTb IIepPEeMeHHHEe, OlIpeneJIeHHEle BHE IaHHOM MIPOT'PaMMH .
BHellHMEe 3HA4YeHMUS TPAaHCIUPYITCS B OBYXOalMTHBE BEJIMUMHE (OOHODAWTHHE
He T[OHOIEePXUBATCHA) . BHemHMe I[epeMeHHBle OIMCHEBAlTCA IUPEKTUBOMU
acceMOiiepa EXT mmam EXTRN. MOXHO TakXe OTMETMTH BHEIHKK [I€PEeMEeHHYI
IOBYMS CHMBOJIAMM "#" B KOHLIE €€ MMEHU.

KpomMe sTOTO, B IHOpOoTIpaMMe MOTyT OBITb OIpeneJieHE IJioDaJibHEE
VMEeHa, TO eCTb MMEHa, IOCTyIHBE M3BHE HOAHHOM NpOoI'paMMbl ( IOJjsa TOu
IPOTPaMMEl OHM SABJISIOTCH BHEWHMMM) . g yKas3aHudg, 4YTO MMS SABJISEeTCH
TJI00AaJIbHEIM, MCIHOJb3YyKTCAa OMpeKTuBE ENTRY wmam PUBLIC. T'nmobanbHOE
UMS MOXHO Takxe o00O03HauMTb OByMS 3Hakamu ":" B KOHIIE MMEHU.

3T BO3MOXHOCTM yHOOHO MCIIOJIB30BATH IJiS OpraHM3auuu CBA3eM C
IporpaMMaMM, HANMCaHHBIMM Ha a3blke C.

B kauecTBe IpMuMeEpa pPacCMOTPUM oporpamMMmy, yCTaHaBJIMBaoLY0
IO3MLMUI0 Kypcopa Ha TEeKCTOBOM WM I'padmMuyecKoOM 2KpaHe, U IporpaMMmy
BHIBOZA OJHOT'O CHMMBOJIA Ha I'padMUuecKMuM 3KpaH.



MSX.M-80 1.00 0l1-Apr-85 PAGE 1
; YCTaHOBKAa IIO3MLMM KypCcopa Ha TEKCTOBOM MM I'padmuecrom

; SkpaHe. KoopamHaTel — B HL m DE
.280
PUBLIC Loc@
0000 3A FCAF Loc@: LD A, (OFCAFh) ; THUII BKpaHa
0003 FE 02 CP 2
0005" 38 OF JR C,Locate
; ————— pasMemeHmue Ha TrpadmMyeckoM BKpaHe
0007" 22 FCB3 LD (OFCB3h) , HL
000A" 22 FCB7 LD (OFCB7h) , HL
000D" ED 53 FCB5 LD (0OFCB5h) , DE
0011’ ED 53 FCB9 LD (OFCBYSh) , DE
0015" C9 RET
; === pasMenmeHue Ha TEKCTOBOM BKpaHe
0016" 65 Locate: LD H,L
0017 6B LD L, E
0018" E7 RST 30h
0019" 00 DEFB 0
001A" 00Co DEFW 0Co6h
oo1cC! C9 RET
END

BeIROO OZHOT'O CHMMBOJIA Ha I'padMUecKMy DKpaH.

MSX.M-80 1.00 0l-Apr-85 PAGE 1

.280
PUBLIC putgc@
; ——— BHIBOOUTCS CMMBOJI C KOIOM B aKKyMYyJIATOpE
0000" F7 putgc@: RST 30h
0001" 00 DEFB O
0002" 008D DEFW 08Dh
0004" C9 RET
END
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13. HomnporpamMmel BIOS

B cucreme MSX nMeeTcsa Haobop CTaHIOAPTHHX nmononporpamM,
VICIIOJIb30OBaHMe KOTOPEIX MHOI'Ia MOXeT SHAYMTEJIBHO oBNIeruYmnTh
nporpaMMpoOBaHMe Ha A3bIKe acceMbjepa. VX aHTJMMCcKasa abbpeBuaTypa -
nomnporpammMel BIOS. IIpm nomoumm nomnporpamMm BIOS MoOxHO paboTaTh C
KJIaBMaTypoOH, IPOTIPaMMUPyEMBIM 3BYKOI'€HEPaTOPOM, MarHUTOQOHOM,
BMIOEONPOLIECCOPOM U OPYTUMM YCTPOMCTBaAMU.

[IporpaMmel, BEIBBIBAKIME TOJIBKO HNomnporpaMmel BIOS m He paboTawnmme
HENOCPEeLNCTBEHHO C YyCTpOMCTBaMM (HanpuMmMep, [IpM [IOMOIMU [IOPTOB
BBOJA/BEHBOIA), CMOTYT paboTaTb M Ha OPYIMUX BEPCUSX CUCTeMul MSX.

n.l. Kmaeuarypa

IOns paboTE C KJIaBMATYPOM IIPUMMEHSITCS CJjlelyolye [IOIANPOIT'PaMMEL
BIOS: uTeHMe cTaTyca CTPOKM MAaTPMUE KJlaBuaTypsl (SNSMAT, 0141H),
oBbHapyxenme HaxaTusa kjaBum CTRL/STOP npM OTKJIOUYEHHHX [IPEPHBAHUSX
(BREAKX, 0B7h), mnpoBepka Oybepa kijaBuaTypel (CHSNS, 09Ch), =BBOZRO
cuMBOJla U3 Oybepa kjaBuaTypw (CHGET, O09Fh), umMCcTKa Bybepa
kJaBmarTtypse (KILBUF, 156h), BBOI CTPOKU (PINLIN, OAEh u
INLIN, OBlh), BBO&m Tpadmueckoro cumpoja (CNVCHR, O0ABh) u mpyrue.

B repBoM NpuMepe olpallMBaeTCsa MaTpulla KJlaBUATYypPH Ha OpelMeT

HaxaTus kjaaBumm "Z". BEIXOI M3 OpoTpaMMel — Mo kjaBumam CTRL/STOP.
[
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; === IlpoBepka, HaxaTa JM KJjaBuilla Z

00A2 = CHPUT EQU 00A2h ; BBIBOII CUMBOJIA
0141 = SNSMAT EQU 0141H ; OINPOC MaTpMlEl KJlabMaTypEl
00B7 = BREAKX EQU 00B7h ; Haxaro Jm CTRL/STOP ?

ORG 9000h
9000 CDB700 Again: CALL BREAKX ; Haxaro Jsu CTRL/STOP
9003 D8 RET C ; BO3BpPaT, ecamu "ma"
9004 3E04 LD A4 ; OIpalMBaeM CTPOKy 4
9006 CD4101 CALL SNSMAT
9009 E620 AND 00100000b ; HaxaTa au kJjaBuma Z °?
900B 20F3 JR NZ,Again ; eciu HeT, XIeM
900D 3E5A LD A, "7 ; MHaue rneuvaraem 'Z'
900F CDA200 CALL CHPUT
9012 18EC JR Again ; BCe IOBTOPSEM

END
|

Bo BTOpoM OpMMepe INPOMBBOIMTCS UYTEHME CUMBOJa M3 Bybepa

KJlaBMaTypel. OfOpaTuTe BHMMaHME Ha IOeMCTBME COIEPXMMOI'O HSUYelKU

REPCNT. Kak u B IepBOM IIpHMMEPE, BHXOL OCYLWECTBJIA€TCA IPM HaXaTuu
xjaBum CTRL/STOP.



009C
009F
00A2
0156
00B7
F3F7

9000
9003
9005
9007
900A
900D
900F
9011
9014
9017
901A
901cC

CDSCO00
280A
3E01
32F7F3
CDSF00
1802
3E2E
CDA200
CD5601
CDB700
30E4
C9

Z80-

CHSNS
ChGet
ChPut
KilBuf
BreakX
REPCNT

Key:

Keyl:
Key2:

Assembler Page
EQU 09Ch ;
EQU O09Fh ;
EQU O0A2h ;
EQU 156h ;
EQU O0B7h ;
EQU OF3F7h
ORG 9000h
CALL CHSNS 7
JR Z,Keyl ;
1D A,l

LD (REPCNT) , A
CALL ChGet ;
JR Key?2 ;
LD A,'."

CALL ChPut ;
CALL KilBuf ;
CALL BreakX ;
JR NC, Key ;
RET

END

TpeTuM NpMMEP HOEMOHCTPUPYET OTIMUMA B padoTe

InLin m PinLin.

00A2 =

00B1
00AE
0156
F55E

9000
9003
9006
9009
900C
900F
9012
9015
9018
901B
901E
9021
9024
9025
9026
9027

280~
ChPut EQU
= InLin EQU
= PinlLin EQU
= KilBuf EQU
= Buf EQU
ORG
=== InLin
CD5601 CALL
212E90 LD
CD2590 CALL
CDB100 CALL
215EF5 LD
CD2590 CALL
=== PinLin
CD5601 CALL
213890 LD
CD2590 CALL
CDAEOO CALL
215EF5 LD
CD2590 CALL
C9 RET
7E  PUTMSG: LD
B7 OR
Cc8 RET

Assembler
0A2h

OB1lh

OAEh

156h
OF55Eh
9000h

KilBuf
HL, PRMPT1
PUTMSG
InLin

HL, Buf
PUTMSG

KilBuf
HL, PRMPT2
PUTMSG
PinLin
HL, Buf
PUTMSG

A, (HL)
A
Z

Page

[lognporpamMMa edaTu CTPOKM

’

’

: 1

onpoc bOydepa kJIaBUATYPBL
BBOI CHMMBOJIA

BBIBOZI CMMBOJIA

umycTka oOybepa

HaxaTto s CTRL/STOP ?

onpoc bOydepa kJIaBUATYPBL
ecu Oybep nycT, BEBOIL

; MaJIEeHbKaAd 3alepXxkKa IO
; ABTOIIOBTOPEHMA KJIaBMIIN

BBOIOVM CHUMMBOJI U3 Oybdepa
BEIROIOIVIM €I'O Ha sxpaH

BLIBOJ, CUMBOJIa
uycTka oOybepa

Haxato smu CTRL/STOP ?
eCJM HeT, TO MNOBTOPUTEH

NOONPOTIPaMM

: 1

BHIBOJI CMMBOJIA
BBOI CTPOKMU
BBOI CTPOKMU
upucTKa Oybdepa
Oydep

uycTka Oybepa
BEIBOOVIM IIOIOCKA3KY

BBOOVMM CTPOKY

BIOS

BEIBOOMM COIepxmuMoe Oybepa

uycTKa Oybdepa
BEIBOIOMM IIOICKA3KY

BBOOVMM CTPOKY

BEIBOOMM CoIepxmmoe Oybepa

fepeM CHMBOJI

eCJIM KOI HOJIb, BBEIXOI



9028 CDA200 CALL CHPUT ; BEIBOOMM OIMH CUMBOJI
902B 23 INC HL
902C 18F7 JR PUTMSG ; IIOBTOPSEM CHOBa
; === JlaHHEIE
902E ODOA496E PRMPT1l: DB ODh, OAh, 'InLin: ',0
9032 4C696E3A
9036 2000
9038 0ODOA5069 PRMPTZ2: DB 0ODh, OAh, 'PinLin:',0
903C 6E4C696E
9040 3A00

END
L

n.2. 3ByKOT'eHepaTop

Iis paboTEL co 3BYKOT'€HEPATOPOM VCIIOJIb3YITCS crenyoime
nonnporpamMmel BIOS: wmHuMLManm3zaumsa PSG (GICINI, 90h), Banmcb JaHHBIX
B perucTp PSG (WRTPSG, 93h), uTeHmMe maHHEIX M3 perucTtpa PSG (RDPSG,
96h), Bamnyck 3BydYaHmsa My3vku (STRTMS, 99h), BKINOUYEHME/BHKJIOUSHNE
OouTa 3BYyKOBOTO nopra (CHGSND, 135h) u mpyrue.

B mepBoM NIpuMepe IIoKasaHa YyCTaHOBKa OJHOTOHHOTO 3BydYaHUs B
kaHaJyie A.
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0093 = WRTPSG EQU 93h ; 3anmcb B perucTp PSG

ORG 9000h
9000 3EO07 LD A7 ; BeHIOOpP KaHama A
9002 1E3E LD E,00111110b
9004 CD9300 CALL WRTPSG ; 3amnmce B perucTtp 7
9007 3EO08 LD A,8 ; YCTAaHOBKa I'POMKOCTM 3BYyKa
9009 1EOF LD E,15
900B CD9300 CALL WRTPSG ; 3anmcbp B perucTp 8
900E 3EO0Q LD A,0 ; Milaguye OMTH YaCTOTH 3ByKa
9010 1EFE LD E, OFEh
9012 CD9300 CALL WRTPSG ; 3ammce B peructp 0
9015 3E01 LD Al ; crapume OMTEL YaCTOTH 3ByKa
9017 1EO00 LD E,O
9019 CD9300 CALL WRTPSG ; 3ammcbp B perucTtp 1
901C C9 RET

END

BTOpoO¥ HpMMEp CBsS3aH C YCTAHOBKOIM/BEIKJIOUEHMEM 3BYKOBOIT'O OuUTa
nopra AAh.
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0090 = GICINI EQU 090h ; MHMLMAIMB3aLUS
0135 = CHGSND EQU 135h ; BKJI/BBIKJI. OuTa 7
009F = CHGET EQU 9Fh ; BBOI CHUMBOJIA
00B7 = BREAKX EQU O0B7h ; HaxarTo Jim CTRL/STOP ?
ORG 0A000h
A0Q00 CD9000 CALL GICINI ; VIHMLMAIM3almsa

AQ003 3E01 Sound: LD A,l



A005 CD3501 CALL CHGSND ; BKJIOUaeM OuT

A008 CDY9F00 CALL CHGET ; KOeM HaxaTus KJIaBUINM
AOOB AF Silen: XOR A
A00C CD3501 CALL CHGSND ; BHIKJIIOUAEM OUT
AOQF CDY9F00 CALL CHGET ; KOeM HaxaTmsa KJIaBUINM
AQ12 CDB700 CALL BREAKX ; HaxatrTel jim CTRL/STOP 2
A015 D8 RET C ; ecJyiM ma — BHIXOI
AQ0l6 18EB JR Sound

END

B nociemHeM OpuMepe IIOKaxXeM MCIOJb30BaHMe nonnporpamm BIOS ¢
anpecamMu COh (beep) m 93h (3anmcp JOaHHEIX B perucTp PSG) mns
TeHepauuy mryMa MOpPS.
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ORG 9000h
; mWyM Mops
9000 CDCOO0O CALL 0COh ; beep
9003 211F90 LD HL, ENDDATA ; anpec OalTa IaHHBIX
; onsa 13 peructpa PSG
9006 3EOD LD a,13 ; KOJI-BO permcrTp. PSG
9008 5E LD e, (HL) ; B3arpy3UTh IOaHHBE
9009 CD9300 CALL 93h ; 3ammcaTb B PerucTp
900C 2B DEC HL ; cyen. 0OavT OaHHBIX
900D D601 SUB 1 ; crmen. H-p per. PSG
900F 30F7 JR NC, $-7 ; eciu He -1, TOBTOpP.
9011 C9 RET ; BO3BpAT
; DaHHEle g "wyma Mopsa"
9012 DEFS 6
9018 1EB71000 DEFB 30,183,16,0,0,0,90,14
901C 000Q05A0E
901F = ENDDATA EQU S-1
END
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n.3. I'paduxa

B kauecTeBe IpMMepa HalMilleM NPOoTpaMMy YCTaHOBKM pexumMa GRAPHIC-2
BMUIEONpPOLIeCcCcopa, CO3OaHMsa caopamura pas3MepoM 8*8 TOUEeK tes
yBEeIMUYEeHUsI UM YyCTAaHOBKM €TI0 Ha DSKpaHe C KoopIMHaTaMU (128,100)
uBeToM 13. Ilpu »TOM OyIeM MCIIOJNIL30BaTh HoAnporpaMmel BIOS.
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ORG 9000h
; screen 2,2

9000 21EQF3 LD HL, OF3EQOh; ampec xpaHeHus per. #1 VDP

9003 CBSE RES 1, (HL) ; copamT 8*8

9005 CBS86 RES 0, (HL) ; HOPMAaJILHEIM pas3Mep clIpanTa

9007 CD7200 CALL 72h ; screen 2

; coszmaHMe mabJiyioHa cHopamra

900A 3EO00 LD a,o ; HoMep obpaza cnpanta =0

900C CD8400 CALL 84h ; Yy3HaeM azmpec obpasa

900F 112990 LD DE, dat ; aIpecC OaHHEIX IJida
; co3maHusa wadJyioHa

9012 EB EX DE, HL ; MeHsem HL u DE

9013 010800 LD BC, 8 ; OJMHa obpasa

9016 CD5C00 CALL 5Ch ; 3anojyHseMm obpas cHopamuTa
; BO VRAM

; BEIBEIEHMEe CIpalTa Ha B2KpaH

9019 3E00 LD a,o ; HoMmep cnpamnra = 0

901B CD8700 CALL 87h ; ampec Tabiuupl aTpuOyTOB

901E 113190 LD DE, pts ; ampec OaHHEIX Ojsa TabJl.
; aTpubyTOB

9021 EB EX DE, HL

9022 010400 LD BC, 4 ; OJMHa Tabiauubsl aTpuOyTOB

9025 CD5CO00 CALL 5Ch

9028 C9 RET

; IDaHHBEE 1OJ14 wabJioHa cHopanTa
9029 01020408 dat: DEFB 1,2,4,8,16,32,64,128
902D 10204080

; aTpuOyTH CHpamnTa

9031 80 pts: DEFB 128 ; xoopmmHaTra X
9032 64 DEFB 100 ; xoopmmHaTa Y
9033 00 DEFB O ; HoMep mabJoHa
9034 0D DEFB 13 ; LBeT

END

[lpy paboTe co copauTaMM pasMepoM 16x16 TodeK ydTuTe, UTO HOMEpP
mabJioHa oInpenesyiseTcs TaK Xe, KakK UM OJjd CcIpauToB pasMmepoM 8x8, HO
YMHOXEHHEIM Ha 4.

B msTOM mnOporpamMMe MCIOJIb30BaHa HnonnporpaMMa  BIOS ¢ a;gpecowm
BeI3OBa 5S5Ch. OHa mnepenmceBaeT OJIOK HaHHEX M3 RAM Bo VRAM. Hmxe M=
IIOIIEITaeMCHd reasims3oBaThb STY ImomnporpamMmy C IIOMOIIBIO KOMaHno,
padoTapmMx C NOpTaMM BBOOA/BHBOMIA .



n.4. MarauTodpoH

IOng paboTel C MarHMTOOOHOM MCIOJIB3YKTCH CJelyplMe IOONPOIPaMMEL
BIOS: BKJIOUEHME MOTOPa M OTKPHEITHE danja (TAPION, Elh wm TAPOON,
EAh), uTeHmMe ogHOTO Oamra (TAPIN, E4h), 3anIMchk OIOgHoTo 6OHamnra
(TAPOUT, EDh), xoHel paboTe c JjeHTtou (TAPIOF, E7h m TAPOOF, FOh) u
opyrue.

[lpyBemeHHas HMXe NporpaMMma "mejnkaeT" pejie BKIINUYEHMS/BHKJIIOUESHNS
MOTOPpa HaKONMTEeJNd Ha MaTHUTHOM JIeHTe (T.e. TI[OpPOCTO BKJNYAET U
BRIKJIOUAET €I0) .
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ORG 9000h
9000 AF motor: XOR a ; oumMmaeM aKKyMyJISATOp
9001 CDF300 CALL 00F3h ; BKJI/BBIKJI
9004 EEO1 XOR 1 ; cvMeHa O Ha 1 mam 1 Ha O
9006 08 EX AF,AF' ; CMEHWUTb aKKyMyJIaTOP
9007 010008 LD BC,800h ; HeboJbmasa 3alepxka
900A OB nt: DEC BC
900B 78 LD a,b
900C Bl OR c
900D 20FB JR nz,nt
900F CDB700 CALL 00B7h ; IIPOBEPUTH HE HaxXaTo JK
; CTRL/STOP ?

9012 D8 RET C ; BO3BpPAT, E€CHIM HaxXaTo
9013 08 EX AF,AF' ; BepHyTb "Ham" aKKyMyJIATOP
9014 18EB JR motor+l ; HDOBTOPMUTE IOENCTBUA
| END

B sTom nommporpamMMmMe MCIOJIB3YITCA nObe noanporpammel BIOS. 32To
00F3h - BxJ0OUeHMEe M BHKJIOYeHMEe MoTopa MarHmTopoHa m O00B7h -

npoeepka, HaxaTel g kjaaBumm CTRL+STOP.

Bo BTOpOM mpmMepe npu noMouwM nomnporpamMMm BIOS npocMaTpMBaeTCHa U
neyaTaeTcsa CHOMCOK (QaljioB Ha MaTHUTHOM JIEHTE.
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00A2 = Chput EQU 00A2h ; BEIBOI CHUMBOJIa
OOE1l = Tapion EQU O00Elh ; BKJI. MOTOP, UMTATb 3aT'OJIOBOK
O0E4 = Tapin EQU O0OE4h ; umTaeM 0OaMT C JIeHTH
00E7 = Tapiof EQU 00E7h ; 3apepl. padboTy C MarHMTOGOHOM
ORG 9000h
; === I[lpoCcMOTpP UMeH QanJjoB Ha JIeHTe
9000 CDE100 Start: CALL Tapion ; BKJI. MOTOP, UMTATb 3aT'OJIOBOK
9003 0610 LD b,16
9005 21A090 LD HL,Work ; ampec pabouel obnacTu
9008 E5 Next: PUSH HL ; COXPaHUTb
9009 C5 PUSH BC
900A CDE400 CALL Tapin ; unMTaeM OaMT C JIE€HTH
900D C1 POP BC
900E E1 POP HL
900F 382B JR c,Error ; ecnu Ovula ommbKa, Hepexon
9011 77 LD (HL) , a ; MHade INOBTOPAEM
9012 23 INC HL
9013 10F3 DJNZ Next
9015 215790 LD HL,Filnam ; BHBOIMM uMa Galia
9018 CD4D90 CALL Putstr
901B 21AA90 LD HL,Work+10 ;
901E CD4D90 CALL Putstr
9021 CD4690 CALL Crlf
9024 3AA090 LD a, (Work) ; npoBepseM aTpudyTe balna
9027 217090 LD HL,Binfil ; o&amig OBOUUHEBIL ?
902A FED3 CP 0D3h
902C 2811 JR z,Prt
902E 216390 LD HL,Ascfil ; &ammn ASCII °?
9031 FEEA CP OEAQ
9033 280A JR z,Prt
9035 217E90 LD HL,Macfil ; o&amn xomos ?
9038 FEDO CP 0DOh
903A 2803 JR z,Prt
903C 218B90 Error: LD HL,Errstr ; coofmeHue o060 omubke
903F CD4D90 Prt: CALL Putstr ; BEIBOI CTPOKU
9042 CDE700 CALL Tapiof ; 3aBepll. paboTy C MaTHUTOQOHOM
9045 C9 RET
; === llognporpamMMa nepeBona CTPRPOKM
9046 219D90 Crlf:LD HL,Stcrlf ; nepeBon CTPOKM
9049 CD4D90 CALL Putstr
904C C9 RET
; === llogmporpamMMa BHBOIA CTPOKU
904D 7E Putstr: LD a, (HL)
904E FE24 CP 'S
9050 C8 RET =z
9051 CDA200 CALL Chput
9054 23 INC HL
9055 18F6 JR Putstr
; === JlaHHBIE
9057 46696C65 Filnam: DB 'File name: $'

905B 206E616D
905F 653A2024
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9063
9067
906B
906F
9070
9074
9078
907C
907E
9082
9086
908A
908B
908F
9093
9097
909B
909D
90A0
90BO

41736369
69206669
6C650D0A
24
42696E61
72792066
696C650D
0A24
42736176
65206669
6C650D0A
24
54617065
20726561
64206572
726F720D
0A24

Ascfil:

Binfil:

Macfil:

Errstr:

ODOA24 Stcrlf:
Work:

24

DB 'Ascii file',ODh, OAh, 'S’

DB 'Binary file',0Dh,OAh,'S"
DB 'Bsave file',0Dh, OAh, 'S’
DB 'Tape read error', 0Dh, 0Ah,'S'

DB O0Dh, OAh, 's'

DS 16,0
DB |$|
END

Korma mpm nomMouym sTux noanporpamMm BIOS cosjmanTcsda HOONPOTPaMMEBL
READ/WRITE misa daljioB Ha KacceTe, HYXHO MCIOJIb30BaTh TOJBKO READ
i WRITE ©Oes kakux-JamboO IPpyI'MX IOeMcTBUM. HanpuMmep, dYTEeHME  IOaHHBHX
C JIEHTEl M OTOOpaxeHMe MX Ha DKPpaHe MOXEeT BE3BATb OUMOKY UYTEHUA.



n.5. YacH U D2HeprOoHesaBUCHMAas [IaMAThb
B xHuIe "ApxXmuTekTypa MMKPOKOMIbIOTepa MSX-2" Opula
cTpykKTypa ¥ OQyHkumMm MuxkpocxeMel CLOCK-IC c SHEPIOHE3aBUCUMOM
namMAaTeo. lVMewnTcda OBe IIOONPOTpPaMMbl  pacumpeHHoro BIOS
(01F5h) m WRTCLK (01F9h), xoTophle MO3BOJISKT 3alMCHBATL MHOOPMaLIMIO
B perucTpel CLOCK-IC miaum uMTaTb ee oTTyla (cM. MSX-BASIC BIOS).
Huxe nOpuBOOMTCSA IPUMEP IpOTPaMMH, KoTopasa yCcTaHaBJIMBaeET
HEeKOTOphle INapaMeTphl BKpaHa, BOCCTaHaBJIMBaAEMHE IIPM IIepesarpys3kKe UIn
BKJIOUEHMM KOMIIBIOTEpa - TUI M ULMPUHY 5SKpaHa, LBeT M300paxeHus
doHa.
[
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01F9 = WRTCLK EQU 01FSh
015F = EXTROM EQU 015Fh
ORG 9000h
; === YCcTaHOBKa THuIla BKpaHa
9000 0OE23 LD C,23H ; ©6joxk 2, perucTp 3
9002 3EO0Q LD A,Q ; TUI MHTepdelca U BKpaHa
9004 CD2490 CALL WrtRAM ; 3anmck B CLOCK-IC
; === VYcTaHOBKa ummpMHE 5KpaHa 40 (28h)
9007 OE24 LD C,24H ; ©6jok 2, peructp 4
9009 3EO08 LD A,8 ; Miammye OuTH (28h)
900B CD2490 CALL WrtRAM ; sanmce B CLOCK-IC
900E 0E25 LD C,25H ; ©6yok 2, perucTp 5
9010 3EO02 LD A,2 ; crapume O6uTe (28h)
9012 CD2490 CALL WrtRAM ; 3anmchk B CLOCK-IC
; === YCTaHOBKa LBeTa M300paxXeHUd
9015 0E26 LD C,26H ; ©Bynok 2, perucTp 6
9017 3E04 LD A4 ; COLOR 4
9019 CD2490 CALL WrtRAM ; 3anmck B CLOCK-IC
; === YcTaHOBKa LBeTa QoHa
901C 0EZ27 LD C,27H ; ©nok 2, peructp 7
901E 3EOE LD A,14 ; COLOR ,14
9020 CD2490 CALL WrtRAM ; sanmcep B CLOCK-IC
; === BosepaT B MSX-BASIC
9023 C9 RET
; === IllomnporpamMa 3anmcu B CLOCK-IC
9024 E5 WrtRAM: PUSH HL ; COXpaHsaeM PEeTrMCTPEH
9025 C5 PUSH BC
9026 DD21F901 LD IX,WRTCLK ; MEeXCJIOTOBHIM BEIZOB
902A CD5FO01 CALL EXTROM ; SUBROM EBIOS
902D E1 POP HL ; BOCCTaHaBJIMBAEM
902E C1 POP BC ; PeIMCTPE
902F C9 RET ; BO3BparT
END




n.6. MexCcJOTOBBEE BEHSOBBEL IOONPOIPaMM

HpI/L BBIIIOJIHEHUU IIpOoI'raMMbL MOXeT BO3HVMKHYTb cnurTyaumsga, KoI'oa
HeOoOXOOMMO BEI3BATH NOONNPOIPaMMy, HAXOOAUWYKCS B TEeKyIMM MOMEHT B
HEaKTUBHOM CJIOTE.

Hanpumep, npm pexmuMe paboOTE, KOI'La Ha BCexX CTPpaHMlax BKJIIOUYEHa
TOJIBKO OllepaTMBHAaSA IIaMATb, MOXET I[IOHANOOMTBCS BEBOB IIOANPOIPAMMEL
BIOS, xpaHsmemcsa B OIOHOM M3 CJOTOB II3Y.

B sTOM cCilydae MOXHO JIMOO IIONBITATBCS BKJIIOUMTHL HeOOXOIMMEBIE  CJIOTH
¥ BEI3BATH [OANPOTPaMMYy, JMOO BHIIOJHUTLE MEXCJIOTOBEI BHI3OB.

MeXCJIOTOBEIM BEI3OB  BHIIOJIHAETCA noanporpammor BIOS CALSLT no
ampecy 1Ch. MSX-DOS Takxe HNOIOEpPXMBaeT »BTy ooonporpammy. llepen
BEIBOBOM B permcTp IX HYXHO 3arpys3UTh apec TpebyeMoM NIOANPOTPaMME
BIOS, a B IY - ykasaTeJyib CJIOTa B BUIE:

' I | [lepBUYUHBIN
L————{ HOMEp CcJioTa

BTOPMUYHEI HOMEP CJoTa
0 - BTOPMUYHHIM CJIOT HE MCIIOJIb3YyeTCH
1 - lcnoJyp3yeTCd BTOPUUYHHEM CJOT

[Ipm MexciyorosoM Br3oBe CALSLT m CALLE npepelBaHMA aBTOMAaTUUECKU
3anpemanTca. l[Ipy BO3BpaTe yNpabBJeHMA M3 3TMX nNojnporpaMdM B MSX-1
IPEepPBIBaHMS OCTAKnTCsS 3alpeleHHeMM, a B MSX-2 BOCCTaHAaBJIMBAaeTCH
CTaTyC IpepeBaHMM, KOTOPEM OBJI YyCTAHOBJIEH IO BE3O0Ba MNONNPOTPAaMM.

Hanpumep, LD IX,0156h ampec 4MCTKU Oydepa KIaBMaTypPH

LD 1Y,0 ; yKasaTeJb CJjoTa
CALL 1Ch ; MEXCJIOTOBHIM BHI3OB
EI ; BKJIOUYEHME IpepbBaHMi B MSX-1

[loraTHO, dYWTO B B3TOM cCJydae perucTtpel IX wm IY He MOTYT
VCIOJNIb30BATLCA [JIA IIepenauM IapaMeTpoB.

Ir1a MeXCJIOTOBOIT'O BEI3OBa MOXHO MCIIOJB30BaAThL M KOMaHIOY pecTapTa.

Hanpuwmep, RST 30h
DB 0 ; yKasaTeJyib CcJoTa
DW 6Ch ; ycraHoBka SCREEN 0

B HEKOTOPEIX CJlydasx MEeXCJIOTOBBIM BEI3OB OKa3HBAETCH HEBO3MOXHLBIM.
HanpuMmep, ecsu BH3HBaeMas NOAIpoIrpaMMa paboraeT He B OOHOM, a B
IBYX CTpaHMLax [IaMATV HEaKTMBHOI'O CJIOTa ( MEXCJIOTOBEIM BBIZOB IeJIaeT
BPEeMEHHO AaKTMBHOM TOJIBKO OIHY CTPAaHMIY) .

B Takoy CcuUTyaluM MOXHO CO3IOaTh CBOM COOCTBEHHHBNM MEXCJIOTOBHIM
BBI3OB — IEPENTM B CTPaHMuIly, aKTMBHYK B JIoOOM Ccjydae, 3allOMHUTH
ampec BO3BpaTa, AaKTUBMPOBATL HYXHBE CJIOTEL M CTPaHMIE, BH3BATH
HYXHY NOAONPOTPaMMy, BOCCTAHOBUTHL KOHOUI'yPALMIO CJIOTOB M BEPHYTbLCH.

[Ipy BEIZOBEe noanporpamMMm pacumpeHHOro BIOS - SUBROM EBIOS HYXHO
YVUUTHBATE, YTO OHM HaXOOATCH B Pa3JIMUHEIX BTOPMUUHEIX CJIOTax [IaMaTHU
KoOMIbioTepa yueHuka (3-0) m xoMOoboTepa YyuuTess (3-1). VYxazareJjb
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cinora EBIOS 3anmucaH B suerke EXBRASA (FAF8h). IloaToMy nJjigd BHS3OBRA
nonnporpaMMel EBTOS MOXHO MCHOJIE30BATb KOMAHOE BMIA:

LD IX, nmsa

LD 1Y, (EXBRASA-1)

CALL 1Ch
Ipyrasda BO3MOXHOCTB BrI3OBa SUBROM - mMCOOJIB30BaHMEe IIOAONPOIPAMME
BIOS EXTROM (015Fh). Anpec BhHB0OBa B3alucChHBaeTca B peructp IX,

3anaHue 1Y yxe He TpebyeTcd.

Hmxe npmBOoIMTCSA NpMMep HOpoTpaMMel, pucywomeln B SCREEN 5 OyxkBy A u
JIMHMIO [PV I[IOMOLM MEeXCJIOTOBOI'O BE3OBa EBIOS.

MSX.M-80 1.00 0l1-Apr-85 PAGE 1

.7280
001cC CALSLT EQU 1Ch ; MEXCJIOTOBHI BLI3OB
0030 CALLF EQU 30h ; MEXCJIOTOBHIM BLI3OB
006C IniTxt EQU 006Ch ; vHMuMMpoBaHue SCREEN 0
009F GetChr EQU O009Fh ; BBOJI CHUMBOJIA
0156 KillBuf EQU 0156h ; 4ducTka Oydepa KJIaBMATYPH
; ——— Pacumpenuer BIOS
0089 GRPPTR EQU 89h ; BbEIBOI cumMBoOJia B SCREEN 5
00D1 CHGMOD EQU 0ODlh ; YCTaHOBKa TuUIla BKpaHa
0085 DOGRPH EQU 85h ; PUCYEeT JMHUD
; ——— CucreMHasa o060JIacCThb
F3E9 FORCLR EQU O0F3E%h ; LIBET TeKCTa
F3F2 ATRBYT EQU OF3F2h ; uBeT OamTa
FAFS8 EXBRASA EQU OFAFS8h ; ykasarTeys cjora EBIOS
FBO2 LOGOPR EQU O0FBO02h ; JorM4YeckKas olepauus
FCB3 GXPOS EQU O0FCB3h ; nosuuua X rpadmueckoro kypcopa
FCB5 GYPOS EQU O0FCB5h ; nosuuusa Y rpadmueckoro kypcopa
; ——— YCTaHOBMTHL M MHMLUMaAIM3MPOBATHL SCREEN 5
0000" 3E 05 Start: LD A,5
0002'" DD 21 00D1 LD ix, CHGMOD
0006'" FD 2A FAF7 LD iy, (EXBRASA-1)
000A' CD 001C CALL CALSLT ; MSX-DOS nonmmepxmBaeT
; MEXCJIOTOBEIM BEI3OB
; ——— BHIBECTM CHMMBOJI Ha DKpaH
000D'" AF XOR a ; KOI JIOTMY. Ollepalun
O00E'" 32 FBRO2 LD (LOGOPR) , a
0011' 3E 0D LD a,13 ; OMOJIETOBHEIM LIBET
0013'" 32 F3E9 LD (FORCLR) , a
001le' 3E 41 LD a,'A’' ; OykBa A
0018'"'" DD 21 0089 LD ix, GRPPTR
001C'" FD 2A FAF7 LD iy, (EXBRASA-1)
0020'" CD 001C CALL CalsSlt ; BEIBOI OYKBEI A
; ——— HapPMCOBATH JIMHUIO
0023'" 3E 96 LD A,150 ; KyIDa pPUCOBaTb
0025" 32 FCB3 LD (GXPOS) , A
0028' 3E 62 LD A, 98
002A' 32 FCBS LD (GYPOS) , A
002D' 01 0014 LD BC, 20 ; OTKyIa
0030" 11 000A LD DE, 10
0033'" 3E OA LD A,10 ; LBeT JIMHUU
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0035" 32 F3F2 LD (ATRBYT) , A

0038' AF XOR a ; KoI JiorMu. ollepaluu

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 ; PUCYEeM JIMHMIO

;——— Beixom B SCREEN 0

0047" F7 RST CALLF

0048' 00 DB 0

0049' 0156 DW KillBuf ; umcTka Oybepa

004B' F7 RST CALLF

004c' 00 DB 0

004D' 009F DW GetChr ; XIeM CUMBOJI

004F' F7 RST CALLF

0050" 00 DB 0

0051" 006C DW IniTxt ; SCREEN 0

0053" C7 RST O ; rIepesarpyskKa
END Start

m.7. BeIBOIO Ha IedaThb

IJia BEIBOIA HAa I[I€edYaThb MCIOJb3YyTCH clenymomme nonnporpaMmel BIOS:
npoeepka cratyca npuHrepa (LPTSTT, O0OA8h) w®m BEBOI CMMBOJIA Ha
npuHTep (LPOUT, OA5h wm OUTDLP, 14Dh). Ilomnporpamma OUTDLP B
oramume orT LPOUT coobmaeT O HEHOPMAJIbHOM 3aBeplieHuUM Oollepalunn
BEIBOIA .

B kauecTee IOpMMepa [IpuBeIeM NIpOoTpaMMy BEBOIA Ha rneyaThb
rpadmueckoro n300paxeHns npm IIOMOLIN ESC-nocrnenoraTeslbHOCTHU
ESC+"Snnnn" (cM. onmMcaHMe CUCTEeME KOMAaHI MNPMHTEepa) .

I
Z80-Assembler Page: 1
00A8 = LPTSTT EQU 0A8h
014D = OUTDLP EQU 14Dh
ORG 9000h

; === IlpoBepka cTaTyca IpMHTepa
9000 CDAB8OOQ CALL LPTSTT
9003 283A JR Z,NotReady ; ecyim He MOXeT
9005 B7 OR A
9006 2837 JR Z,NotReady ; ecyim He MOXET

; === BEIBOI Ha IIPMHTEP CTPOKM
9008 3E1B LD A, 27 ; ESC
900A CD4DO01 CALL OUTDLP
900D 3E42 LD A, 'B! ; B
900F CD4DO01 CALL OUTDLP
9012 0614 LD B, 20 ; Bce noBTopuTh 20 pas
9014 C5 NxtEle: PUSH BC
9015 0614 LD B, 20 ; KOJI-BO BJIEMEHTOB OIHOT'O CMMBOJIA
9017 212B90 LD HL,Data ; ampec Z»OaHHEX IJd DBJIEMEHTA

; === BEHIBOI OIHOTO 3JIEMEHTA
901A E5 NxtCol: PUSH HL ; CoxpaHaeM
901B C5 PUSH BC
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901cC
901D
9020
9022
9023
9024
9025
9027
9028
902A
902B
902F
9033
9036
903A

14

903F

14

9040

TE
CD4D01
381E
Cl

E1l

23
10F3
C1l
10EA
C9

LD A, (HL)

CALL OUTDLP

JR C,Error
POP BC

POP HL

INC HL

DJINZ NxtCol

POP BC

DJNZ NxtEle
RET

I4

BBIBOIVM OIUH 3SJIEMEHT
n300paxXeHUI

nepexon npu ommoke

BOCCTaHaBJIMBaeM apaMeTpPEl

nmepexogmm K CJiel. 3JIEMEHTY

nmepexXxogmMm K CcJjienm. CUHMMBOJIY

1B533030 Data:DB 27,'S0014',0FFh, OFEh, OFCh, OF8h, 0FOh, OEOh

3134FFFE
FCF8FO
EOC080CO
EOFOF8FCFE
NotReady:
C9
Error:

C9

DB 0C0h, 080h, 0COh, OEOh, OFOh, OF8h, OFCh, OFEh

nmoAgripoIrpaMma O@pa@OTKM HEeT'OTOBHOCTNM IIPMHTEPAa

RET

nonnporpaMMa o0paboTKM OUMOKM IIPpUMHTEpPAa

RET
END

65 ~



14. JloBymKyu

Pabora kxowmmnbioTepa MSX-2 HnpakTMUYeCKM COCTOMT B BHIIOJIHEHUM Habopa
OINpeneJIeHHBIX CTaHIOAPTHBEIX [IOONPOITPaMM, BHIBBBAEMBIX ABHO MJIM HEABHO

IOJIb30BAaTEJIEM, OIEPAalMOHHOM CUCTEMOM MM NPUKIIAOHOM NpoTrpamMoM. K
5TMUM IHoOnporpaMMaM, HalpuMep, OTHOCSATCSHA IPOTPaMMEL BBOIA u
3aloMMHAHMA KOIa CMMBOJIA, HAaXaTOT'0 Ha KJaBuaType, BHIOAUYM CIKCKA

baMJoB M JIMCTMHI'@ NPOT'PaMMEl, BHBOIA CMMBOJIa Ha BKpPaH M T.II.

[Ipy XeJjlaHMM OPOTPaMMMUCT MOXET HNOIMNOJHUTL WMJIM M3MEHUTH JIOOYID U3
DTUX OpoTrpaMMm. onsa 3TOTO paszpaboTumKamMm KOMIIBIOTEPA OBLI
IpelyCMOTPEH MeXaHM3M JIOByllek. JMIOesa COCTOMT B TOM, UYTO Iepell TeM
KaK HadvaTb BHIIOJIHEHME, MHOTME CTaHOapPTHBE [IPOI'PaMMbl OCYUWECTBJIST
BBI30OB NOANPOIPAMME—JIOBYIIKM .

B cucTemMHOM oOJjacTM IJIS KaXOoM JIOBYWKM OoTBOIMTCS 5 Gamr. CIOMCOK

JIOByIIEK INPUBOIMUTCS B KHUTe "ApPXUTEKTypa MMKpPOKOMIbiTepa MSX-2". B
OBOBIUHOM COCTOSHMM B JIOBYUWKE 3alMCaH KOI KOMaHIE BO3BpaTa U3
nonnporpaMMel (RET) - CS%h. TaxmMm o6pas3oM, OpM BHEBOBE JIOBYUKU
yhnpaBJieHre OOBUHO TyT Xe BO3BpallaeTCHd Haszanm, n paboraer
CTaHNapTHad NporpaMMa.

B JioBymke MOXET HaxXxOOMTLCHA M KOMaHIa Iepexona (RST) Ha
noanporpammel MSX-Disk-BASIC, JOKaJIbHOM CeTM U IOPYyI'MX CUCTEMHBIX
nporpaMM. Tax MSX-Disk-BASIC obpabaTeBaeT, HaOpuMep, KOMaHIE

paboTel C danamMm.
Ecny nporpaMMMCT XOUueT M3MEeHUTH HOPMAJIbHEIM X0 pPaboTe, OH MOXET
B JIOBYIWIKY 3alMCaTb CBOM KOMAaHOH. IloCckoJibkKy B 5 0alT MHOT'O He

3anuiens , OBORIUHO B JIOBYIKY SalMCHEBAKT KOMAaHIY nepexona Ha
nomnporpamMy  (JP  wmiam RST) . Ecan rnocie BHIIIOJIHEHU A TakKou
NOONPOTPaMMEI-JIOBYWKY OBLJI OOBUHEIM BO3BPAT YIIPaBJIEHUS (RET) , TO

HauyHeTCcsa paboTa CTAaHIAPTHOM MNOONPOI'PaMMEI.

[IpyBemeM HECKOJIBKO IIPMMEPOB.

[lepeBel IpMMep - oO0OA3aTesIbHafd 4UMCTKa SKpaHa Iepen BHIIOJIHEHMEM
koMaHOoel LIST g3ebika MSX-BASIC. Jlorymka nanag LIST m LLIST HaxomouTcd
no azmpecy FF89%h. Ml MOXeM 3BaloJIHUThL ee CJeny UMM KOIaMMU:

Anpec Kon Komannma accemOur.

FEF89 E7 RST 30h ; MEXCJIOTOBEIM BBISOB
FE8A 00 DB O ; 4UMCTKa BKpaHa

FEF8B C3 00 DW 0C3h

FEF8D C9 RET ; BO3BpPAaT M3 JIOBYIWKU

Ha sasepke MSX-BASIC 3anoJIHMTBL JIOBYWKY MOXHO IIPM [IOMOWLM  KOMAaHJIBL
POKE. Ilocjie »TOTO IIepen BHIIOJHEeHMeM KoMaHzel LIST gjoBywxkom Oyner
BHIIIOJIHATBHCHA UYMCTKA SKpaHa.



n.l. Pabora c dannamm

PaccMOTpMM YCTAHOBKY JIOBYWKM IOJig koMaHIpl FILES, koTopas IOOJIXHA
OUMCTUTBb SBKpPaH U BHBECTM CHIMCOK (anios. OcobeHHOCTB 30ecCh

3aKJoUYaeTcd B TOM, UYTO JIOBYIIKY Ha DTy KOMaHOYy YCTaHaBJIMBaAeET
MSX-Disk-BASIC. IlosToMy BHauajie OymeT paborTaTh Hama JOBYIKA,
3aTeM HYXHO oOecCleuMuTb BHIIOJIHEeHMEe JIOBYyHmKMYM MSX-Disk-BASICa.
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ORG O0AO000h
FETB = FileTrap EQU OFE7Bh ; JoBywka njug FILES
00Ce6 = Posit EQU 0Coh ; YCTAHOBKA I103ULUA
00A2 = ChPut EQU O0AZ2h ; BHIAYa CHMMBOJIA
; === ycTaHOBKa JosByuwku "JP Trap"
AQ00 217BFE LD HL,FileTrap ; CcoOXpaHseM JIOBYUKY
A003 1137A0 LD DE, ForHook ; MSX-Disk-BASIC
AQO06 010500 LD BC, 5
AQ009 ES5 PUSH HL
AOOA EDRO LDIR
AQOC E1 POP HL ; yCTaHaBJIMBAeM CBOI
AQOD 36C3 LD (HL), 0C3h ; "JP Trap"
AQOF 23 INC HL
AQ10 3616 LD (HL) , Low (Trap)
A012 23 INC HL
A013 36A0 LD (HL) ,High (Trap)
AQ015 C9 RET ; JIOByUIK&a YCTaHOBJIEHA
; === gioBymka njga FILES
AQ0l6 F5 Trap: PUSH AF ; COoxXpaHsaeM BCe PEeIrMCTPH
A017 C5 PUSH BC
AQ018 D5 PUSH DE
AQ019 ES5 PUSH HL
AO1A 21010A LD HL, OAO1h ; nmo3uumsa (10,1)
AQ1D CDC600Q CALL Posit
AQ020 213CA0 LD HL,Messg ; IedaTaeM 3ar'0JIOBOK
AQ023 TE NextCh: LD A, (HL)
A024 B7 OR A
A025 2806 JR Z,Exit
AQ027 CDA200 CALL ChPut
AQO2A 23 INC HL
A02B 18F6 JR NextCh
AQ2D 210202 Exit: LD HL, 0202h ; nosuuua (2,2)
AQ030 CDC600 CALL Posit
AO033 E1 POP HL ; BOCCTaHaBJIMBaeM
A034 DI POP DE ; PerucCTpH
AQ035 C1 POP BC
AO036 F1 POP AF
; === BrmoJjiHgeM JioByumky FILES MSX-Disk-BASIC, BO3BparT
AQ37 ForHook: DEFS 5
AQ03C OCF3D0CY9 Messg: DB 12, 'Cnoucox dammor:',0
A040 D3CFCB20
AQ044 C6ClCACC
A048 CFD73A00

END




3arpysmMTe UM BHIIOJIHUTE 3Ty OporpaMMy. Ecam Bel 3aTeM Habeperte
komMaHny FILES, OynmeT oOuMlleH DKpaH, BEIBENEHA Hannmceb "Cnmcok

bamnoB:" M camM COMCOK (GalJoB.
n.2. PaboTra C KJjlaBMaATypoOM

B xome paboTH OpoTpaMM KilaBuaTypa I[IOCTOSHHO onpallMBaeTCcsd
(ckaHUpyeTCH) cCUCTEeMOM. Ipn HaXxaTum KaKOM-HUOYIIb KJIaBMIIN
uHbopMauMsa o6 BSTOM BPEMEHHO 3aluchHBaeTcda B Tabiauuy (MaTpuily)
CKaHMPOBAaHMSA KJlaBMaTypel NEWKEY (FBE5Sh). Kaxmomy ©OanTy MaTpPHULE
cooTBeTCcTBYyeT 8 kjaBum. Ecam HekoTopas KkJjaBuima OblJla Haxara,
COOTBETCTByKIMUN OuUT 6Oaura OOHyJdserca. Illpy 53TOM B permuctp A
3anmcelaeTcsa 3HaueHue 8*NS+NC, rme NS - HomMep cTpoku, NC - HoMep
KOJIOHKWM .

Marpuua NEWKEY oOpabaTelBaeTcsa CHUCTEMOM, M B 3aBMCUMOCTM OT
TOT'O, KakMe KJaBMUM OBJIM HaXaTel, JMOO NIPEemOIpMHMMAaKTCHS KaKMe-TO
nevicteusa  (Hanpumep, CTRL/STOP), smbo B Oybep kjmaBuaTypu BUF
(F55Eh) samnuceiBaeTcd KOI CuMMBOJIa (Hanpumep, Shift/$ maer 0).

Vcnonbsysa JioBymky KEYCOD (FDCCh), MOXHO OTMEHUTH oercTeue
HEKOTOPOM KJIABMIM MM [NPOBECTU €€ IOIOJIHUTEJIbHYI 00paboTKy.

[IpyuBenmeM NpUMEP CO3OaHMA JIOBYWKM, KOTOpAas NPM HaXaTuUM KJABMIIMU
STOP samnmcelBaeT B MaATPHUIy KiIaBMaTyphl M kon kjnasuum CTRL, a npwm
HaxaTuy JioOoM IpyIroM KJIaBUUIIM MMUTUPYET OIHOBPEMEHHOEe HaxaTue
kJaBumm Shift.

MSX.M-80 1.00 0l-Apr-85 PAGE 1

.Z80
9000 Load EQU 9000h ; BaTPy30UYHHM ampec
FBES NewKey EQU O0OFBE5h ; MaTpula KJIaBMaTYPH
FDCC KeyCod EQU OFDCCh ; m;oBymka Ijg KJaBUaATYPH
F931 Work EQU O0F931h ; objacTb IJig JIOBYIIKU
009F ChGet EQU 09Fh ; BBOI CMMBOJIa
00A2 ChPut EQU O0A2h ; BBIBOI CMMBOJIA
0007 S.Stop EQU 7 ; nosuuuy STOP B NEWKEY
0004 P.Stop EQU 4
0006 S.CTRL EQU © ; nosuumu CTRL B NEWKEY
0001 P.CTRL EQU 1
0006 S.shift EQU o6 ; nosuumm Shift B NEWKEY
0000 P.Sshift EQU O
; === Header Obj-banna
0000" ASEG
0000 FE DB OFEh ; obj-darn
0001 9000 DW Load ; aIpec 3arpysku
0003 9035 DW EndLoad ; xOHeUHHM alpec
0005 9000 DW Start ; CTapTOBEI azmpec
; === llepenuceHepaeM JIOBYUIKY B pabouyin o0JIaCTb
.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
; === VYcraHaBaupaeM JOBywKy "JP Trap"
900cC 3E C3 LD A,0C3h ; xom JP
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900E 32 FDCC LD (KeyCod) , A

9011 21 F931 LD HL, Trap
9014 22 FDCD LD (KeyCod+1) ,HL
9017 FB ET
; === BBOI M BEIBOJ CMMBOJIOB IO HaxaTud kJjasuium RETURN
9018 CD 009F Next: CALL ChGet
901B FE OD CP 13
901D C8 RET 7Z ; BHIXOHm !
901E CD 00A2 CALL ChPut
9021 18 F5 JR Next
9023 TrapModule EQU $
.DEPHASE
; === JloBylKa OJid KJIaBMATYPEL
.PHASE Work
F931 F5 Trap: PUSH AF
F932 FE 3C Cp 8*S.Stop+P.Stop ; STOP ?
F934 20 07 JR NZ,Shift
; === "HaxmmaeMm" CTRL 1 BHXOIMM
F936 3E FD LD A,not (1 SHL P.CTRL)
F938 32 FBEB LD (NewKey+S.CTRL) , A
F93B Fl POP AF
F93C C9 RET
; === "Haxmumaem" Shift m BHxXOIUM
F93D 3E FE Shift: LD A,not (1 SHL P.Shift)
FO3F 32 FBEB LD (NewKey+S.Shift) ,A
F942 Fl POP AF
F943 C9 RET
F944 EndTrap EQU $
.DEPHASE
.PHASE Load+$-7
9035 EndLoad EQU $-1
.DEPHASE
END

OTTpPaHCIMPOBaB BTy IporpaMMmy accemdbyiepom M80, nonyumMm OOBEKTHYIO
nporpaMMy C pacumpeHmeM "COM". IlepeummenynuTte ee B "KEY.OBJ" wm
BEIIIOJIHMTE CJIeOyK Iyl INpoTIpaMMy Ha s3vplke MSX-BASIC:

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

30 GOTO 30

100 PRINT "CTRL/STOP": RETURN

[IlporpaMma OyneT BEBOIMTL CMMBOJIE, KaK ecjau Obvl OblJla HaxarTa
kjaByuma Shift. Buxom m3 noporpaMMH B kKoIax - II0 HaxaTuio KJaBUUM
RETURN. Haxatue xnaBuum STOP OyneT oOpabaTeBATbHCH KakK HaXaTUe IOBYX
kjasuw - STOP m CTRL.



15. IomnmporpaMMel MHTepIpeTaTopa sA3bka MSX-BASIC

[IporpaMMmpyommMii  Ha  A3plke MSX-BASIC MOXeT MCIOJB30BATH BCE
omnepauuM ¥ QyHKLUMM, MMeUMeCsa B 3TOM fA3bBKe. MHOIME M3 HMX MOIJIM O
OBITHL I[IOJIESHE M IIPM NpOoTpaMMMPOBaHMM Ha sA3blke acceMmbiepa 280. [na
obpaumeHud K onepaumaM M GyHKUMAM MHTepnpeTaTopa d3beka  MSX-BASIC
HYXHO 3HaThb MX BXOIHEIE TOUKM U [pPaBUila MCIIOJIbB30BaHUA.

HeobOxommMmMo TakXe yudMTEBATH, UYTO [IPOT'PaMMEl Ha acceMbJiepe,
VCIIOJIb3YIMEe 3TU BO3MOXHOCTM, CTAHOBATCHA HEMOOWJIBHBEIMM M3-3a TOIO,
4UTO BXOIHBIE TOYKM HE CTAaHIAPTU3MPOBAHEL. [I05TOMYy NPUMMEHATH Ollepaluu
u QyHxumy MSX-BASICa HYXHO IO Mepe HOOCTATOUHOM HeOOXOOMMOCTM.

ComMcoK BXOIHBEIX TOUYEK WM IIpabBujla BEBOBa oNepauum un QyHKLUUMA
MSX-BASICa npuBeleHH B KHUTe "ApPXUTEeKTypa MMUKPOKOMIbTepa MSX-2".

He =3abeBanTe, dYTO BHB30B nomanporpamdm MSX-BASICa BO3MOXEH,
HanpuMmep, Jubo ecam Be paboTaeTe B OOBUHOM pexuMe MSX-BASICa (ciyoT
0 axTuBeH), JmMbO ecam B pexuMe MSX-DOS BHIIOJHAETCS MEXCJIOTOBHIM
BeI3OB MSX-BASIC BIOS.

[Ipy BO3HUKHOBEHMM OWMOKM IIPM BHIIOJIHEHMM IIOAONPOIPAMM NPOUCXOOUT
ofbpalleHre K IporpaMMe oOpaboTkm oumbky MSX-BASICa. g NIpMMeHEHNS
CBOEM peaKlUuM Ha ommbKy CcJjlellyeT MCIOoJIb30BaTh Xyk H.ERRO (FFB1h).

B cucTeMHOM 0OJIaCTM MMEITCS IOBa permcTpa - aKKyMyJISaTOPH, [IpHU
[IOMOIIN KOTOPHIX MHTEepIpeTaTop A3BEIKAa MSX-BASIC BEIIIOJIHAET
apubMeTHUEeCKMEe M HEKOTOPBEe IOpyI'Me Olepaluu:

DAC ("Decimal ACcumulator" - "OeCcaTUMUHHM akKKyMyJsaTop'") - 1o
anpecy F7F6h, 16 Gant;

ARG ("ARGument" - "apryment") - no anpecy F847h, 16 bamnrt.

[lejijoe UyMCJIO B aKKyMyJSaTOpax pasMelaeTCcs ClelylluM o0pasoM:

F7F6h F7F7h F7F8h F7FSh
I
DAC Hesnavamme ©OanTe| Mnagumit Oaut| Crapumit ©OamT
|
F847h F848h F849h F84Ah
I
ARG Hesnauvamme ©OantTe| Mnagumit Oant| Crapumi OanT
|




BeumecTBeHHOE UMCJIO B akKKyMyJsaTopax pasMelmaeTcs CcJlenyommM
obpasoM:

F7F6h F7F7h F7FDh
T T T T T T
DAC 3HaAK ¥ HNOPALOK M a B T M Cc C a
] ] ] ] ] ]

F847h F848h F84Eh
I I I I I I
ARG SHaK M [NOPALOK M a B T M Cc C a
] ] ] ] ] ]

HanoMHMM, UYTO MaHTMCCa umcjia OOBUYHOM TOYUHOCTM COCTOUT U3 6
OecaTuuHex umdp ( 3 GawTa), a ABOMHOM TOUuHOCTM - U3 14 uubp (7
BamnT) .

[logpoBHee O MNpPenCcTaBJIEHUM UM XPaHEHUM umcej ObJIO paccka3aHo B
KHUTe "ApXUTEKTypa MMKPOKOMIbITepa MSX-2".

B guemike VALTYP (mo aznmpecy F663h) CUMCTEMHOM OO0JIaCTM XPaHUTCH

TUII 4ducia, Haxomdawerocsa B akkymyjaarope DAC. Twun 3akoOMPOBAaH
crlenymomyM obpasoM:

2 — lLeJioe UYUCJIO;

4 - BeleCTBEHHOEe UYMCJIO OOMHAPHOM TOUYHOCTH;

8 — BelmecTBEHHOE UMCJIO IOBOMHOM TOYUHOCTU;

3 - cTpoka.

n.1l. PaboTa C ULEJIBIMM YMCIJIaMU

IOina paboTEl C  LEeJibIMM  4YMCJIaMM  MMEITCH [NOONPOIPAaMMBL  CJIOXEHUA,
BEIUMTAaHMA, YMHOXEHMA, I»OeJIeHud, BEHUMCIIEHMA OCTaTKa OT »OeJjleHud,
BO3BEIEHMSA B CTEIEHb.

Hanpmmep, nomnporpamma UMULT no aznpecy &h314A 3anucHBaeT
npomseeneHue comepxmumoro BC m DE B DE, a nognporpamma INTEXP 1o
anpecy &h383F zanmceiBaeT B DAC crenenHs HL conmepxmumoro DE.

HeobxonouMMo yuMTHBaATBH, YTO NPM paboTe NOONPOTpPaMMbl, Kak NpaBuo,
V3MEHSAKT BCE PETMCTPE. PacCMOTPMM IIPUMEPH.
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ORG 9000h
314A = UMULT EQU 314Ah
2F99 = retHL EQU 2F9%h
; YMHOXeHMe ILeJIEIX UMCell
; DE := BC * DE
; msmMmeHsaworca A,B,C,D,E
9000 ED4B1090 LD BC, (X) ; Barpys3ka
9004 ED5B1290 LD DE, (Y) ; OIlepaHIOB
9008 CD4A31 CALL UMULT ; YMHOXaem
900B 62 LD H,D ; kxommpyem B HL
900C 6B LD L,E ; IJis BO3BparTa
900D C3992F JP retHL ; ¢ nomombsin USR
9010 7D00 X: DEFW 125
9012 2001 Y: DEFW 288
END

BoszBenmeHMe LIeJIEIX 4UMCeJl B CTEIeHb.
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ORG 9000h
F7F6 = DAC EQU OF7F6h
383F = INTEXP EQU 383Fh

; DAC := DE ~ HL

9000 111400 LD DE, 0014h ; Barpyska
9003 210300 LD HL,0003h ; ONEPaHIOB
9006 CD3F38 CALL INTEXP ; CTeIrleHb
9009 3AF8F7 LD A, (DACH+2) ; KOIMpyeM B IaMsaThb
900C 3200A0 LD (0a000h) , A
900F 3AF9F7 LD A, (DAC+3) ; KOIMpyeM B IaMsaThb
9012 3201A0 LD (0a001h),A
9015 C9 RET

END

n.2. Pabora c BelleCTBEHHBEIMM YMCJIaMIM

[Ipy paboTe C BEUWECTBEHHMM UYMCJIaMM MOXHO MCIIOJIB30BATH Pa3JIMUHEE
BUIOBL ITepechUloKk Mexny DAC, ARG m namdarsn. Hanpuwmep, nomnporpaMMma
MFM no azpecy &h2C5C mnepenmcelBaeT 3HadyeHMe OBOMHOM TOUHOCTM U3
namMaTu, azmpecyewmor HL B DAC, a MOVMF no ampecy &h2EE8 mnepenmchHBaeT
3HaUYeHMe OOBYHOM TouHOCTM M3 DAC B namMaThb, azdpecyemyio HL.

BoJsipmoe KOJIMUYECTBO MOONPpOIrpaMM IIO3BOJIAET  BHIIOJHATL  Ollepaluwn
BEIUMTAHUA, CJIOXEeHUHA, HOpMaJM3alumm, OKPYTIJIEHUHA, YMHOXEHNHA,
BOBBEIEHMA B CTEIeHb U BHEUMCIIATH 3HAUeHUS OYHKLUUM KOCUHYC, CUHYC,
JorapmudM, IICeBOOCHIyYaVHOe UYMCJIO UM IPpyTUX.

HanpumMmep, nporpaMMma BHUMCIIEHMA KOCHMHYyCa MOXET BHEIJIALETHL TakK:
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ORG 9000h

F663 = VALTYP EQU 0OF663h
2EBE = MOVFEFM EQU 2EBEh
2993 = COS EQU 2993h
2EE8 = MOVMFE EQU 2EE8h

; BHEIUMCJIEHVE KOCMHYyCa
9000 211590 LD HL,data ; Barpys3ka aipeca
9003 3E04 LD A,4 ; TUII — BelleCTBEHHHM
9005 3263F6 LD (VALTYP) , A ;
9008 CDBEZE CALL MOVFM ; InmaHHele — B DAC
900B CD9329 CALL COS ; COS( DAC) => DAC
900E 211990 LD HL, result ; Barpy3ka apeca
9011 CDES8Z2E CALL MOVMF ; DAC - B maMsaThb
9014 C9 RET
9015 41157080 data: DB 41h,15h,70h,80h; umcno: 1.5708
9019 result: DS 4,0
| END

Kpowme 3TOTO yMeeTcs Habop noamnporpaMMm CpaBHeHUM u

npeoObpa30BaHUM 3HAUEHUN PasJIMUHBIX TUIOB. Hambojiee MNOJIE3HEIMUM M3 HUX
ABJIAITCS MNOIOINPOTPaMME Ipeobpas30BaHMAa UMCEeJl B TEKCTOBBM BUI OJId
rnocJyenymomero BHBOIA .

IOj1d TakKoro Npeofpas30oBaHmMA IpefHa3HadYeHbB IOLNPOIPaMMEL FOUT
(3425h) - nHebopmaTHEm BEIBOL M PUFOUT (3426h) - dopmMaTHBEI BEBOI;
STy nomgnporpaMMel obpabaTeBalwT dYMCIIO, Haxozdameeca B DAC. Agngpec
[IOJIyUEeHHOV CTPOKM CMMBOJIOB ( yMEeHBbIIEHHHM Ha 1) 3anucelBaeTcs B HL.

B permcrTpe A 3anmceHBaeTCa QopMaT nNpeobpasoBaHMA. Comepxmumoe ero
OUTOB OlpenesdaeT clenywlee:

bit 7: ecnm 1, TO BHBOH OCYylleCTBJISeTCHa IO dopMaTy;

bit 6: ecim 1, TO uepes kKaxmele 3 LUMOPBE BCTABJISITCS 3allsaTHE;
bit 5: ecim 1, TO mepBBE HYJIM HYXHO BaMEHMTL Ha CuMBOJ "*";
bit 4: ecim 1, To mnepenm UMCIIOM BCTaBUTHL CuMBOJ "S";

bit 3: ecim 1, TO UMCIO BHBOIMUTCS BCeI'Ia CO 3HAKOM;

bit 2: ecim 1, TO BCTABUTHL BHAK IIOCJIe UMUCIA;

bit 1: He MCIOJIb3YyeTCHd;

bit 0: ecim 0, TO uUMCIIO BEHBOOUTCH C OUKCUPOBAHHOM TOUKOM;

eCJin 1, TO UMCJIO BEIBOOUTCS C IJIaBallle¥ TOUKOMU;

B permcTpe B HDOJXHO OBITH KOJIMUECTBO LUMbp HNepen TOUKOM +2.



B peructpe C - KOIMUECTBO LUMOpP Nnocje TOodkM +1.
[lpyBemeM MHNpMMep IPOTPaMME.
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3426 = FOUT EQU 3426h
F663 = VALTYP EQU OF663h
F7F6 = DAC EQU OF7F6h
2993 = Cos EQU 2993h
00A2 = ChPut EQU 0A2h
ORG 8100h

; 3anmch udmciya B DAC
8100 212781 LD HL,data
8103 11F6F7 LD DE, DAC
8106 010400 LD BC, 4
8109 EDBO LDIR ; nepenmcanu B DAC
810B 3E04 LD A4 ; BEIleCTBEHHOE UMCIIO
810D 3263F6 LD (VALTYP) , A ; YCTAHOBWUJIIU TUII

; BBEIUMCJIISIEM KOCUHYC
8110 CD9329 CALL Cos

; npeobpaszoBaHue umcya (DAC) B CTPOKY

; o dopmaty
8113 3E88 LD A,10001000b ; odopwmar
8115 0603 LD B,3 ; OO TOUKU
8117 OEOS5 LD C,5 ; IIOCJIe TOYKU’
8119 CD2634 CALL FOUT

; ampec cTpoku - B (HL)+1

; BHIBOIVM €€ Ha BDKpaH
811C 23 Next: INC HL
811D TE LD A, (HL)
811E B7 OR A ; KOI CHMBOJIa °?
811F 2805 JR Z,Exit ; ecnu HOJb - BCce !
8121 CDA200 CALL ChPut ; MHaude - BHBOJI
8124 18F6 JR Next
8126 C9 Exit: RET
8127 43123456 data: DB 43h,12h,34h, 56h

END
|
s 4mcjla-apryMeHTa 3TOoM nporpamMel 123.456 OyneT BBEUMCIIEHO

HalleuaTaHO B KauecTBe pe3yjibTaTa 3HaueHue -0.5944.
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16. Homnporpammel BDOS

[lpy BEINOJIHEHMM NOporpamMm Tumna ".COM" II3Y wuHTepnpeTaTopa Sg3BKa
MSX-BASIC oOmHUYHO OTKJIOUEeHO. OOHAKO onepauMoHHad cucrteMa MSX-DOS
YMeeT CBOM Habop CcTaHIapTHHIX OGyHkUMM ( noamnporpamMm) BDOS BIOS, npwm
IOMOIIM KOTOPHX MOXHO OCYIECTBJISTH Ollepauru BBOIA/BEHBOIA Ha SKpPaH,
IPpUHTEpP, Ha OUCKM, padboTaThk C KJIABMATypPOM M  BHIIOJHSATH HEKOTOpPHE
Ipyrue onepauum. JVx oflee KOJIUUeCTBO — OKOJIO NATUIECATH.

Cnmcok cucTeMHEX OyHKUMM BDOS npuBeneH B KHuUI'e "ApXUTEKTypa
MMKPOKOMIIbIOTEepa MSX-2". Kaxnas OyHKUMSA MMeeT CBOM KOZI.

IOnsa BeizOoBa GyHkUMM BDOS HeoOXOIOMMO :

- 3arpy3mMTbh KOO OyHKUMM B perucTtp C;
- Barpy3UTb NapaMeTphl B COOTBETCTBYKIME PEIMUCTPEHL;
- BEI3BATH NOANPOTpPaMMy IO ajpecy 5.

BrizoB byHkuMy BDOS nonmepxmBaeTcsa M MHTephnpeTaTopoM Disk BASICa
Ha MaluMHax, I'Ie OH YyCTaHOBJeH. Ilpym »TOoM KOOI QyHKUMUM TOXE
3arpyxaeTrcsa B perucTtp C, HO BEIBBIBATH HYXHO azpec &hF37D.

Hanpumep, oyHKUMA C KOIOOM 2 BEHBOIOMUT Ha SKpaH CMMBOJ, KOI
KOTOPOT'O BanMcaH B perucTp E. OyHKUMS Cc xkomoM 9 BHBOOMUT Ha BKpaH
CTPOKy . llpyueM anpeC CTPOKM IOJDKeH OBTb 3alMCaH B PETrMCTPOBYK [Hapy
DE, a KOHell CTpokyu ofo3HauaeTCcs CuMBOJOM "S$".

Huxe HNpuBemeH JIMCTMHIT IPOI'PaMMbl, BHI3BIBAaILEN 3TU QYHKLMUM.

MSX.M-80 1.00 O0l-Apr-85 PAGE 1

.280
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
0O00E" OE 09 LD C,PUTSTR
0010" 11 0017 LD DE, string
0013' CD 0005 CALL BDOS
0016' C9 RET
0017' 68 65 6C oC string: DB "Hello, fellows!s"
001B' 6F 2C 20 66
001F' 65 6C 6C oF
0023" 77 73 20 21 24

END




17. CeTeBbe QYHKLUUU

JlokanbHasa ceTb KYBT-2 ummMeeT CHUCTEMY CTAHIAPTHHX CETEeBEX O(QYyHKIIUNM
BBOIA/BHBOIA (Net ROM BIOS), BKJTIOUAIIY O B cebsa OYHKUMM
VHULMAIM3aLUMMu CeTH, [NPOBEPKM HOMepa KOoMIbTepa, Iepelaun/npuemMa
NporpaMM ¥ IaHHBEIX, UTEHMd/3amlucu M3 IaMaTu CBOETO KOMIbTepa WM
KOMIIbOTEPa Yy4YeHUKa UM IOpyIue.

CeTeBrle QYHKLUMM MOTYT OBITH BBEI3BAHEL Kak IHIpu paboTe B pPEXUME
MSX-BASIC, Tak u npu padtore B MSX-DOS. CHMCOK CeTeBHX OQYHKLUMM JaH
B KHUTe "APXUTEKTypa MMKPOKOMIIbIOTepa MSX-2".

IJia NpoBEpPKM, MMeeT JIM cucTtema cerepoe I[I3Y, MOXHO IIOCMOTPETH,
XPaHUTCS JIM 10 BHBHBaeMoMy aznpecy "szargaymka" RST30 (F7h) I
3anmcad Jm ugeHTupmxartop "RNT" B ceTeBOM nsy 1o ampecam
4040h-4042h.

IIa MHMLIMaIM3aluuM ceTM B CTaHmapTHOM MSX-DOS HeoOxXOOMMO BBI3BATH
romnporpaMMy o anpecy F98Eh.

IOns BBIBOBaA CeTeBOM OQYyHKUMM HYXHO IIOMECTUTH KOOI byHKUUM
(0lh-1Ah) B perucTtp C, HauaJbHEM aIpec 0OJOka IapaMeTpoOB B
perucTpoBy napy DE u BH3BaATH HNOOIpoTrpaMMy IO azdpecy FI989h.

IJji19 OKOHYaHMSA pabOTE C CEeThI BHIBEIBAETCHA NOANPOTPaMMa IO alpecy
F984h.

[locMOoTpUTe HpMMep OpoTpaMME, paboTamumel C JIOKaJIbHOM CEeTbhID B
cranmapTHOoM MSX-DOS.

MSX.M-80 1.00 01-Apr-85 PAGE 1
. 280
FO98E NETINIT EQU OF98Eh
F989 NETFUNC EQU 0F989%h
F984 NETEND EQU 0OF984h
0005 BDOS EQU 5
0009 PUTSTR EQU 9
; === Netinit & Who ?
0000" CD F98E CALL NETINIT
0003" 0E 06 LD C,6 ; Who 2
0005" CD F989 CALL NETFUNC
; === Check computer number
0008" 32 0048" LD (WHO) , A
000B' B7 OR A
; jump, if not a teacher
oooc' 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"' 0E 09 LD C, PUTSTR
001B' 11 003E" LD DE, number
001E" 3A 0048" LD A, (WHO)
0021" Cé6 30 ADD A,'0"
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
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0032" 65 6C 6C 6F
0036 77 73 21

0039" 00 message: DB 0 ; BCeM
003A" 002A" DEFW text ; ampec
003C! 000F DEFW 15 ;  IOJVHa
O03E" 4E 75 6D number: DEFM 'Number is '
0042' 62 65 72 20 69
004¢6' 73 20
0048' 00 WHO: DB 0
0049' 24 DB 'S

END

Ecam Bel Mcnosib3yeTe HEeCTAaHIOAPTHYI OIepalMOHHYI CHUCTeMy,
MOXeT MMEeTb IOpyIMe ToukM Bxola B NET BIOS wunm BOOOWlEe MX He
B sTOM cilydyae MOXHO OOpaTUTBCHA HEINOCPENCTBEHHO KO BXOIHBIM
byHKUMIM JIokKaJiIbHOM ceTu. OHM HaxXoIATCs IO aJpecam:

NETINIT - 33/401Ch,
NETFUNC - 33/4019%h,
NETEND - 33/4016h.

HporpaMMa, InpmBeleHHad BRIIIE, MOXET OBITb C yaeTOoOM
IIepelrimcaHa CJie OyomrM o6pa30M:

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" 0E 06 LD C,6 ; Who 2
0005" CD 002F" CALL NETFUNC
; === Check computer number
0008 32 0057 LD (WHO) , A
000B' B7 OR A
; === Jump, if not a teacher
oooc! 20 08 JR NZ, putnum
; === Send message to Students
000E" 0OE 0D LD C, 0Dh
0010"' 11 0048" LD DE, message
0013" CD 002F" CALL NETFUNC
0016" CD 0034' putnum:CALL NETEND
0019' 0OE 09 LD C, PUTSTR
001B' 11 004D LD DE, number
001E' 3A 0057 LD A, (WHO)
0021" Cée 30 ADD A,'0!
0023" 32 0057 LD (WHO) , A
0026" CD 0005 CALL BDOS
0029" C9 RET
002A" E7 NETINIT: RST 30h
002B' 8F DB 8Fh
oo2c! 401C DW 401Ch
002E" C9 RET
002F" 77 NETFUNC: RST 30h
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0030 8F DB 8Fh

0031" 4019 DW 401%n
0033" C9 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' oF 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’ 4F 75 6D number: DEFM 'Number is '
0051" 62 65 72 20 69
0055" 73 20
0057" 00 WHO: DB 0
0058" 24 DB 'S
END

B sakJjmowueHMe npmMBeneM JIMCTUHI OpOr'paMMel Host.mac. 39Ta nporpamMa
COCTOMT M3 IOBYX dacTeM. llepBas YacThb, BBI3EHBaeMas onepaTtopom USR u3
MSX-BASICa no aznpecy &hDAOO, mHMUManM3MpyeT CeTb; BTOpas dYacThb,
3anyckaeMas 1o ampecy &hDA03, nocjye npoBepku cetu obyHkumenn Check
uMTaeT OBa OaNTa M3 CETEeBOM NaMATM KOMNBIOTEpa yYeHUKA.

HOMep KOMIIBIOTEPAa YUeHMKa IllepellaeTCHd BTOpOIZ nmomgrnporpamMMe, BEISOB
KOTOpOIZ oCcymecCTBIIAETCA CJleOylMM 06pa30M:

NC = ... HOMEPp KOMIbTEpa y4YeHMUKAa

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

IF w=0 THEN ... KOMIIBIOTEP NOAOKJIOYUEH, MOXHO OpaTb
comepxmuMoe sdeek 10 ampecaM &hF406, &§&hF407

IF NC>256 THEN ... yUYEeHMKY pPaspeleHO IIepenaBaThb

coobmeHmnsa OpyruMm yuyeHmxkaM, NC=NC-256

Z80-Assembler Page: 1
ORG 0DAQOOh
; === BEHIBOBBHl IBYX UYaCTeM NPOI'PaMMH:

DAQOO C306DA JP Initial
DAO3 C318DA JP ChkNet
401C = NETINIT EQU 401Ch
4019 = NETFUNC EQU 4019h

; === VHMUMVPOBAaHME CETU
DAOG6 F7 Initial: RST 30h
DAO7 8F DB 8Fh
DAO8 1C40 DW NETINIT

; === PaspeueHue npepeaHuy ceTm (INTON)
DAOA OEO1 LD Cc,01
DAOC F7 RST 30h



DAOD 8F DB 8Fh

DAOE 1940 DW NETEFUNC
; === Hauajio ynopsanodeHHOTo omnpoca (PON)
DA10 OEO3 LD c,03
DAl2 F7 RST 30h
DA13 8F DB 8Fh
DA14 1940 DW NETFUNC
DAl6 FB EI
DA17 C9 RET

; [porpaMMa HOPOBEPKU IMOIOKJIOUEHUS K CEeTU

; U UTeHMs 3HadveHuM mu3s cereBoro 03Y yueHUKa

; Bxonm: ceTb MHMIMAIM3UPOBAHA

; HL - ampec g4YeMKM C HOMEpPOM KoMIblTepa NC

; (mpm noMoumM Inepemauy napameTpon 2F8Ah)

; Beixom: IS OFF - NC BHKJIOUEH

; IS ON - NC BkJOUEH

; F406h,F407h - comepxuMmoe sgueek NRAM yueHMKa

; NC <= NC + 100h, ecyam ydyeHUKY MOXHO paboTaTk B CeTHu

0000 IS ON EQU 0
FFFF = IS OFF EQU OFFFFh
7900 = FROM1 EQU 7900h
7901 = FROM2 EQU 7901h ; CeTeBble ampeca ydYeHMKa
F406 = First EQU 0F406h ; RAM yuuTes
F407 = Second EQU 0F407h
DA18 CD8A2F ChkNet: CALL 2F8Ah ; B34Tb apIr'yMeHT, 3anucaTb B HL
DA1B Eb PUSH HL ; 3anoMHuUTHL azmpec NC
; === Check: KTo nomkJjioyeH K ceTu ?
DAIC OE17 LD C,17h
DA1E F7 RST 30h
DA1F 8F DB 8Fh
DA20 1940 DW 4019h
DA22 FB EI
; === HL - nogngkJjwodueHe K ceTu, DE - paspeumeHune paboTH
DA23 C1 POP BC ; azmpec NC
DA24 C5 PUSH BC
DA25 0A LD A, (BC) ; A <—-— NC
DA26 3D DEC A ; A <-- NC-1
DA27 2821 JR Z,ChkL ; ecau NC=1
DA29 FEO08 CPp 8
DA2B FA43DA JP M,Chk2 7 ; ecnu NC=2..7
DA2E D608 SUB 8 ; 0.6= NC #9..15
DA30 2807 JR Z,ChkH ; ecyau NC=9
DA32 47 LD B,A
DA33 CB3C NextB: SRL H
DA35 CRBR3A SRL D
DA37 10FA DJIJNZ NextB ; coBurm no NC
DA39 CBR44 ChkH: BIT 0,H ; BbuT NC - HYyJIeBOM
DA3B 201D JR NZ,C OFF ; KOMIIBIOTEP OTKJIIOUEH
DA3D CB42 BIT 0,D
DA3F 2020 JR NZ,C ON ; IOVaJIOT yYEHMKYy 3alpeleH
DA41 280F JR Z , ENACOM ; IOVaJIOT yYEHMKY paspeleH

; === IllpoBepka IJis KOMIILIOTEPOB CO 2-T'O IO 7-1
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DA43 47 Chk2 7: LD B,A ; KOHTposib NC = 2..7

DA44 CB3D SRL L

DA46 CB3B SRL E

DA48 10FA DJINZ Chk2 7+1 ; coBurm 1o NC

DA4A CB45 ChkL: BIT 0,L ; 6buT NC - HYyJIeBOM

DA4C 200C JR Nz,C OFF ; KOMIBIOTEP OTKJIIOYEH

DA4E CBR43 BIT 0,E

DA50 200F JR Nz,C ON ; IMaJioT YUYeHUKY 3alpelleH

; === YcTaHoBka Ojnara "mmajor paspemeH": NC <= NC+100h

DA52 E1 ENACOM: POP HL

DAS53 Eb5 PUSH HL

DA54 23 INC HL

DA55 3EO01 LD A,l

DAS7 77 LD (HL) , A ; Gmar "pabora paspemeHa"

DA58 1807 JR C _ON ; Telepb - KOMILITEP BKJI.
;=== KOMNBITEp OTKJIIOUEH OT CeTHu

DASA E1 C OFF: POP HL

DASB 21FFFF LD HL,IS OFF

DASE C3992F JP 2F99%h ; BO3BpaT B MSX-BASIC
;=== UuTaeM 3HAUEHMS M3 CETEBEX SUeekK

DA61 E1 C ON: POP HL ; ampec NC

DAG62 E5 PUSH HL

DAG63 TE LD A, (HL)

DA64 3298DA LD (Block) ,A ; HOMep y4YeHMKa

DAG67 210079 LD HL, FROM1 ; ampec 1-u ddelku,

DAGA 2299DA LD (Block+l) ,HL ; oTkyzna OpaTb u3 NRAM
; === Brizor PEEK m3 NRAM ydyeHMKa

DA6D 0E12 LD C,12h

DAGEF 1198DA LD DE,Block ; ampec OJioka IapaM.

DA72 F7 RST 30h

DA73 8F DB 8Fh

DA74 1940 DW 4019h

DA76 FB EI

DA77 38El JR C,C _OFF ; ecym Owbl cOo¥t BBOHA/BHBOIA

DA79 3206F4 LD (First),A ; BanucaTb B CBOK IaMiIThb
; === 2-4g guemnka

DA7C 210179 LD HL, FROM2 ; ampec 2-¥ S4YeVKu,

DA7F 2299DA LD (Block+1l),HL ; OTkyIa OpaTb U3 NRAM
; === Brizor PEEK m3 NRAM yuyeHMKa

DA82 0E12 LD C,12h

DA84 1198DA LD DE,Block ; ampec OJOoka IapaMeTpoB

DA87 F7 RST 30h

DA88 8F DB 8Fh

DA89 1940 DW 4019h

DA8SB FB ET

DA8C 38CC JR C,C _OFF ; ecym Owbl cOo¥t BBOHA/BHBOIA

DASE 3207F4 LD (Second) ,A ; BanmcaTh B CBOI IIaMiThb

DA91 E1 POP HL

DAS92 210000 LD HL, IS ON ; KOMIIBOTEP YUYEHMKAa BKJIUYEH

DA95 C3992F JP 2F9%h ; BO3BpaT B MSX-BASIC
;=== IllapaMeTps CeTeBOTO BHEI3OBAa

DAS9S8 Block: DS 1,0 ; N yueHMKa

DA99 DS 2,0 ; ampec dgYeMVKHu

DA9B 0101 DB 1,1 ; ceTepas INaMATb yUYeHMKa

END
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18. PabBora c mopramMm BBOMIA/BHBOIA

[lepenneMm K KoMaHIIaM BBOIA/BHBOIA . B npoleccope Z-80
npenycMOTpPeH pSaO KOMaHI, [NO3BOJIAOIMX OCYIECTBIIATH He TOJILKO
[IOBAaMTOBLEIM BBOI/BEBOIL, HO M BBOI/BHBOI OJIOKA.

a) OuT (
b) IN a
c) OUT (

nopT) ,a ; BEIBOI B [OpPT OanTa U3 A
, (mopT) ; BBOI B A M3 IopTa
c),r ; BHIBECTM B IIOPT, HOMEP KOTOPOIO
; B peructpe C, COIepXMMOe permcrTpa r
d) IN r, (C) ; BBeCTM OaMT B pPerucrtp r u3
; IopTa, HOMEp KOTOpoTo B peructpe C
e) INI
OouT (C), (HL)
INC HL
DEC B
f) IND
OouT (C), (HL)
DEC HL
DEC B
g) INIR
OouT (C), (HL)
INC HL
DEC B
eciim B He paBHO 0, TO NIOBTOPUTH
h) INDR
OUT (C), (HL)
DEC HL
DEC B
eciu B He paBHO 0, TO MNOBTOPUTH

[lepen paboTo¥ C mopTaMuM BBOZA/BHIBOIA PEKOMEHIYETCsS OTKJIoYaTh
[IpepLEBaHUA . OcobeHHO 3TO KacaeTcda paboTh C nopTamMm
BUIEONpoLeccopa. IlpuMepsl pa®OTEl C nopTaMm OyIOyT IOAaHBEL HIMXE.

19. Pabora C BUIEOPETIMCTPaMM M BUIEONAMATHIO

BrHauajie pacCMOTPMM CHIOCOOEl mOoCTylna K BumeomHOopmaumm. Kaxk yxe
TOBOPMJIOCh, IJIA B3alNMcCK MHOOpMALUM B PEIMCTPE BUIOSONPOLIEeCCOopa WK
BUOEONaMATEL JJIM UTEHMS M3 HMX MCIOJNL3YITCs I[IOPTH BBOHA/BHIBOIA -
JeTHpe OJIA YTEeHMA UM YeTHpe OJIA 3alMcCKu. Y3HAaTb HOMEPp IIepBOr0 IopTa
IOJIA UTeHMS MOXHO B Aduenke I13Y 00/0006, a ming sBammMcu - B dUelike
00/0007.

O6rluHO mIJiad paboTel ¢ VDP MCnoJsb3yloTca NOpTE ¢ HoMepamu 98h..9Bh.
[Ipy >TOM He 3abeBanTe B Hadajle NOONPOTPaMMBl UJIM IIepel €€ BH30BOM
OTKJIOUATh MNpPepeBaHMA KoMaHZmom DI, a B KOHUe pab®oTe ¢ VDP - CHOBa
X aKTUBUPOBATH koMaHOoum ETI.



m. 1. HOpHﬂOK UTEHVA UM 3alllMCu MH@OpMaHMM

[lpaMas 3Baoucb B PeTMCTP BUIEONpPOlLleCcCcopa OCYyLeCTBISeTCs B
cllenynmeM IOPANKE :
JAHHEE -> mnoptT 9%5h
10rr rrrr -> mnopt 9%h (r..r - HoOMep perucTpa)

HamprMep, 3amnmch B peructp VDP #2:

MSX.M-80 1.00 0l1-Apr-85 PAGE 1
.280

0000"' 3E 03 LD A,00000011b ; PNT
0002" D3 99 ouT (9%h) , A
0004" 3E 82 LD A,10000010b ; VDP(2)
0006"' D3 99 ouT (9%h) , A
0008" C9 RET
| END

Eme omomH npmuMep - OOAONpOTrpaMMa 3anlmMcu B permucTp VDP  OaHHEIX U3

perucTtpa B, HomMep permcTpa VDP B perumctpe C:
|

Z80-Assembler Page: 1

0000 F5 wrrvdp:PUSH Af ; COXpPaHUTb A B CTeke
0001 78 LD A,b ; BEIBOIMM B nopt 99h
0002 D399 ouT (99h) ,A ; DauHbe

0004 79 LD A,c ; BEIBOIMM B nopt 9%h
0005 F680 OR 80h ; HoMep permcTpa VDP
0007 D399 ouT (9%h),A ; BrICTaAaBUB 7/ O6uT B 1
0009 F1 POP Af ; BEITACKMBaAeM A M3 CTeka
000A C9 RET ; BO3BpaT

END

KocBeHHas 3zanmch B perucTp B geoIlripoleccopa C aBTOMaTUYE CKVM
YBeJIMUeHMeM HOMepa peIllVCTpa OCYyHWeCTBJIAeTCA TakK:

00rr rrrr -> R17 (r..r - HOMep permcTpa R)
IOAHHHE nisa R -> 1nopt 9Bh
IOAHHHE nmia R + 1 -> 1nopt 9Bh
IOAHHHE mng R + 2 -> 1nopt 9Bh

3anmMce B permcTp 17 OCylWlecCTBJISeTCS NPSMBIM CHOCOOOM, KOCBEHHHMU
3anpeumeH. Hanpumep, Banmch HYyJS B pPeTrmMCTPH 8, 9:



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

.280
0000 3E 08 LD A,8
0002" D3 99 ouT (9%h) , A
0004"' 3E 91 LD A,80h OR 17 ; VDP(17) <= 8
0006"' D3 99 ouT (9%h) , A ;
0008"' AF XOR A
0009" D3 9B ouT (9Bh) ,A ; VDP(8) <=0
000B' D3 9B OuT (9Bh) , A ; VDP(9) <=0
000D C9 RET

END

KocBeHHas 3anmMcbk B PEerMCTP BuIeonNpolleccopa 6e3 aBTOMaTUYeCKOI'O
yBeJIMUeHMs HoMepa perucTpa.

10rr rrrr -> R17
IOAHHHE nmsa R -> nopT 9Bh
IOAHHHE nmsa R -> nopT 9Bh

UTeHMe M3 permucTpa craTyca (cocTogHMsa) Buneomnpoleccopa (0..9).
0000 rrrr -> R15
JAHHHE <- nopt 9%h

[locjie TOTO Kak HOaHHBE OBUIM [IPOUMTAHEL, HeoOxXoOguMMO BalmcaThk B
R#15 HOJB M pa3pPellnTh IPEPHBAHUSA.

Hanpumep, dYTOOB y3HAaTb, OBJIO JIM HAJIOXEHME IOBYX CIPalTOB, MOXHO
NpoaHalM3upPOBaTh NATHIM OUT perucTpa cTaTtyca #0:

MSX.M-80 1.00 01-Apr-85 PAGE 1
.280
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)
00009" CB oF BIT 5,A ; BBIJIO JIM CTOJIKHOBEHME?
000B" C9 RET
END
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3anmMchk B PETMCTPH [1aJIMTPEL
PeructTprl namuTtpel (0..15) gaBagoTca ODeBATHMOUTHBEIMM. [IO2TOMY 3alMCh
B HUX OCYWECTBJIAETCSH CJleOyllyM oODpa30M:

HOMEP MAJIMTPH  -> R16
Orrr Obbb -> mopTt 9Ah (rrr - KPACHHV, bbb - CUHUIA)
0000 Oggg -> nopT 9Ah (ggg - 3EJIEHHMA )

[locye =zanmcyu comepxyMmoe R#16 aBTOMATHMUECKM yBeJMUMBAEeTCsS Ha 1.
[IosTOMy BO3MOXHO NPOCTOe OOHOBJIEHME BCEX MaJIUTP.

Urenume/z3anmchy u3/B BumeonamMsaTyu VRAM/ERAM MO0 IOBOMYHOMY ampecy

b bbhh hhhh cccc cccc.
a) YCcTaHOBUTEL OaHK VRAM:

00.. .... -> R45 (ojs VRAM)
01.. .... -> R45 (ojs ERAM) [ B MSX-2 oTCcyTCTByeT |

ComepxuMmoe permucTpa R45 He MeHgeTcs nOpu obpameHmumM K [DaMsaTu,
[IODTOMY HeT HeOOXOOMMOCTM KaxIbli pas3 IepeonpenesiaTh mecToum OuT.

0) YCTaHOBMTH aIpeC BUIOEOIIaMATU:

0000 Obbb -> R14

cccc cccce -> nopT 9%h
00hh hhhh -> nopT 9%h (mj1g uTeHmMda M3 BUIEOIlaMaTH)
0lhh hhhh -> nopT 9%h (mjg =sanmMcmu B BUIEOIIaMAaTh)
B) Imcare B nopt 98h nocrnenmoBaTesibHEE OaMTH OaHHBIX MM 4UMTaTh
3 DBTOTO I[OopTa B 3aBUCUMOCTM OT BHOPAHHOTO pexmuMa . Anpec
BUOEONaMATHY IIPY STOM ABTOMATUUECKM yBeJIMumBaeTcs. g IJocTyna K

VRAM MOXHO TakKxXe MCIIOJIb30BATh COOTBETCTBYWIMEe KOMaHOs VDP.

Hanpumep, HeobxommMo mnpoumTaTh U3 BuneonamsatTu 200 Oanr u
3anmcaTbk MxX, HaumHasa c azgpeca 0CO00h; HauasbHEM alpec BUIeONaMATH
paBeH O:

MSX.M-80 1.00 01-Apr-85 PAGE 1
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; === YcraunoBka 6Ganku VRAM/ERAM
0000 AF XOR A
0001" D3 99 OouT (9%h) , A
0003" 3E AD LD A,80h OR 45 ; VDP(45) <=0
0005 D3 99 OoUuT (9%h) , A
0007" AF XOR A
0008" D3 99 OouT (9%h) , A
0O00A" 3E 8E LD A, 8Eh ; VDP(14) <=0
oooc! D3 99 ouT (9%h) , A

; === Konmpyewm
000E" 21 0000 LD HL, 0 ; HauaJIbHEM anpec VRAM
0011' 11 C000 LD DE, 0C000h ; nHauanbHel anmpec RAM
0014’ 06 C8 LD b, 200 ; IJyMHa OJioka
0016" 7D LD A, L ; ajpec Hadaja NaMATHU
0017" D3 99 ouT (9%h) ,A ; myuazwm. GauT ajmpeca VRAM
0019" 7C LD A,h
001A" D3 99 OouT (99%h) ,A ; cTrapumy GamUT
oo1cC! DB 98 blreAd:IN A, (98h) ; BBOODMM OaMT M3 yK.aIp.
001E" 12 LD (DE) ,A ; 3anmceBaeM B IIaMAThb
001F' 13 INC DE ; HomroT. cJjen.anpec RAM
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0020" 10 FA DJINZ blreAd ; b=b-1, ecnu b<>0,
; TO NOBTOPUTH blreAd
0022" C9 RET

END
L

3Ty NOAONPOTPaMMy MOXHO HANMCaTh M IO IPYTOMY :

Z80-Assembler Page: 1

0000 210000 LD HL, O ; HauaJIbHEM anpec VRAM
0003 1100cCO0 LD DE, 0C000h ; nauanbuell anmpec RAM
0006 06C8 LD b, 200 ; IOJuHa 6OJioka
0008 EB EX DE, HL ; obmMensaTr HL u DE
0009 7B LD A,e ; aIpec Hauajla naMaTu
000A D399 ouT (99h) ,A ; myamm. SanT ampeca VRAM
000C 7A LD A,d
000D D399 OouT (99h) ,A ; cTapmmy GamT
000F OE98 LD c, 98h ; HOMEep mopTa BB./BHBOIA
0011 EDBZ2 INIR ; BBECTM IaHHBIE
0013 C9 RET
I END

[lpM WU3MEHEHUM Tulla BKpaHa uYacTo TpebyeTrcs BOCCTAaHaBJIMBATH

Tabamiy wmabJioHOB (obpa30oB) CMMBOJIOB PGT. Ee MOXHO M3BJeub U3 ROM
BIOS no ampecy, KOTOPBIM 3alMCaH B CUCTEMHOM O0OJIacTM B TpexO0alToBOMU
sguyervike F91Fh (crmor + ampec ROM PGT). O6wuHO ampec ROM PGT paBeH
00/1BBFh.



OJioKa IJaHHHX
PaHee 14 MNOImOOHBIX IOEeMCTBUM MBI [IOJIB30BAJIMCH

Tenepr nomnpoByeM HalMCaThk NOANPOTPAMMYy II€pPeCBLIKU
n3 ROM PGT B VRAM PGT.
nonnporpammMamMm BIOS.

Z80-Assembler Page: 1
ORG 9000h

; ==== ROM PGT => VRAM PGT

; [HL] - ampec ROM PGT

; [DE] - ampec VRAM PGT

; [bc] - mimuHa OJokKa
9000 21BF1B LD HL, 1BBFh ; ROM PGT
9003 110010 LD DE,1000h ; TEXT-2 PGT
9006 010008 LD BC, 2048 ; nonuHa
9009 7B LD AE ; BHIOpaceBaeM MJlauni
900A D399 ouT (99h) ,A ; GanT azmpeca VRAM
900C 7A LD A,D ; BHIOpachBBaeM CTapluy
900D F640 OR 40h ; GamT ampeca VRAM,
900F D399 ouT (99h) ,A ; ycTaHoBuMB 6 OuT B 1
9011 7E ILDirmv: LD A, (HL) ; 3anmc. 1o ampecy VRAM
9012 D398 ouT (98h) ,A ; pmanuwle m3 (HL)
9014 23 INC HL ; cienyioumy ampec RAM
9015 OB DEC BC ; YMEeHbIlaeM IJIUHY
9016 78 LD A,B ; ecnu nimHa He pasHa 0,
9017 B1 OR C ; TO HNOBTOPUTH
9018 20F7 JR NZ, LDirmv
901A C9 RET
| END

B 3zaBepumeHue naparpada nOpuBemeM IpUMep IOOCTATOYHO OOJIbIOMN
IpoIpaMMbl, YycTaHaeBauBaoumey 80-CUMBOJILHEI TEKCTOBEIM PEXUM . B
BEepxXHEM uYacTM »2kpaHa Mmmuraet 0OJjok ¢ TexcToM "width 80". Brmxonm mu3

nporpamMmmul — 1o CTRL/STOP.

Z80-Assembler Page: 1
ORG 9000h
9000 F3 DI ; OTMEHsEM IIPEPHEIBaHUIA
; === YCTaHOBKA TEKCTOBOTO pexmmMma 80 CHMMBOJIOB
; Perucrprer VDP 0,1,8,9
9001 3E04 LD A,00000100b
9003 D399 OouT (9%h) , A
9005 3E80 LD A,10000000b ; VDP(0)
9007 D399 OouT (9%h) , A
9009 3E70 LD A,01110000b
900B D399 OouT (99h) , A
900D 3ES81 LD A,10000001b ; VDP (1)
900F D399 OouT (99h) , A
9011 AF XOR A
9012 D399 OouT (99h) , A
9014 3E88 LD A,10001000b ; VDP(8)
9016 D399 OouT (99h) , A
9018 AF XOR A
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D399 ouT (99h) , A
3E89 LD A,10001001b ; VDP(9)
D399 ouT (99h) , A
=== YcTaHOBKa 0asz0BEX aznpecos PNT, PGT, CT
3E03 LD A,00000011b ; PNT
D399 ouT (9%h) , A
3E82 LD A,10000010b ; VDP(2) <=0
D399 ouT (9%h) , A ;
3E02 LD A,00000010b ; PGT
D399 ouT (9%h) , A
3E84 LD A,10000100b ; VDP(4) <= 2 (* 800h)
D399 ouT (99h) , A ;
AF XOR A ; CT
D399 ouT (99h) , A
3E8A LD A,10001010b ; VDP(10) <= 0
D399 ouT (99h) , A ;
3E27 LD A,00100111b ; CT
D399 ouT (9%h) , A
3E83 LD A,10000011b ; VDP(3) <= 27h
D399 ouT (9%h) , A ;
=== YCTaHOBKAa LBETOB M MUTAHUS
3EFC LD A,11111100b ; lLIBeTa TekcTa U QoHa
D399 ouT (9%h) , A
3E87 LD A,87h ; VDP(7) <= 15,12
D399 ouT (9%h) , A ;
3E1D LD A,00011101b ; LBeTa OJjid MMUMIT'aHusa
D399 ouT (99h) , A
3E8C LD A, 8Ch ; VDP(12) <= 1,13
D399 ouT (99h) , A ;
3E77 LD A,01110111b ; BpeMs BKJI/BBIKJI MUTAHMUS
D399 ouT (99h) , A
3E8D LD A, 8Dh ; VDP (13)
D399 ouT (9%h) , A ;
=== YcrTaHoBka OaHkyu VRAM/ERAM
AF XOR A
D399 ouT (99h) , A
3EAD LD A,80h OR 45 ; VDP (45) <= 0
D399 ouT (99h) , A ;
AF XOR A
D399 ouT (99h) , A
3E8E LD A, 8Eh ; VDP(14) <= 0
D399 ouT (99h) , A ;
==== ROM PGT => VRAM PGT
[HL] - ampec ROM PGT
[DE] - ampec VRAM PGT
[bc] - npimHa OJioka
21BF1B LD HL, 1BBFh
110010 LD DE, 1000h
010008 LD BC, 2048
7B LD A,e ; BHIOpaceHBaeM MJIalluni
D399 ouT (99%h) ,A ; GanmT ampeca VRAM
TA LD A,d ; BHIOpacChBBaeM CTaplUMy
F640 OR 40h ; GanT ampeca VRAM,
D399 ouT (99h) ,A ; ycTaHOBUMB 6 OumuT B 1
TE LDirmv: A, (HL) ; 3anmc. 1o azmpecy VRAM
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9076 D398 ouT (98h) ,A ; mauxwele m3 (HL)
9078 23 INC HL ; clenywoumy anpec RAM
9079 0B DEC bc ; yMeHbIlaeM IJIMHY
907A 78 LD A,b ; ecnm nyivHa He paBHa O,
907B Bl OR C ; TO IIOBTOPUTH
907C 20F7 JR NZ, LDirmv

; ==== QuuctTturs VRAM CT HyJeM (HeT MMUIT'aHMSI)

; [DE] - ampec VRAM

; [bc] - nmuuHa 6GJoka
907E 110008 LD DE, 800h
9081 010E01 LD BC, 270
9084 7B LD A,E ; BHIOpacCHBaeM MJlaOlny
9085 D399 ouT (9%h) , A ; GamT ampeca VRAM
9087 TA LD A,D ; BbHIOpPacChBBaEeM CTapLM
9088 F640 OR 40h ; BamT anpeca VRAVN,
908A D399 ouT (99n) ,A ; YCTAHOBMB 6 OmT B 1
908C AF LDirCT: XOR A ; 3anmc. no agpecy VRAM
908D D398 ouT (98h) , A ; HOJIb
908F 0B DEC BC ; yMeHbIIaeM IJIMHY
9090 78 LD A,B ; ecnu nJmMHa He paBHa O,
9091 B1 OR C ; TO TIOBTOPUTH
9092 20F8 JR NZ,LDirCT

; ==== MepuaHMre OJIOKA
9094 3EOE LD A, 14 ; BHIOpacEBaeM MJla Ui
9096 D399 OuT (9%h) ,A ; banmT ampeca VRAM
9098 3E08 LD A, 08h ; BHIOpaceEBaeM CcTaplmi
909A F640 OR 40h ; BbamT anmpeca VRAM,
909C D399 OouT (99h) ,A ; ycTaHOBUB 6 OuT B 1
909E 3E1F LD A,1Fh ; 3amnmc. no ajpecy VRAM
90A0 D398 OouT (98h) ,A ; HOJIb
90A2 3EOF LD A,15 ; BHIOpaceBaeM MJIa UMM
90A4 D399 OouT (9%h) ,A ; banT anmpeca VRAM
90A6 3E08 LD A,08h ; BEHIOpacCEBaeM CcTapumi
90A8 F640 OR 40h ; BbauT ampeca VRAM
90AA D399 OouT (99h) ,A ; ycTaHOBUB 6 OuUT B 1
90AC 3EFS8 LD A,0F8h ; zamnmc. no anpecy VRAM
90AE D398 ouT (98h) ,A ; HOJIb

; ==== IIlpoBen (20h) => VRAM PNT

; [DE] - ampec VRAM

; [bc] - nmuua 6Jyoka
90B0O 110000 LD DE, 0
90B3 018007 LD BC, 1920
90B6 7B LD A,E ; BEIOpacCHBaeM MJladlni
90B7 D399 OouT (9%h) , A ; GamT ampeca VRAM
90B9 T7A LD A,D ; BHIOpPaCBBaAEeM CTapMU
90BA F640 OR 40h ; BaurT anpeca VRAMN,
90BC D399 OouT (9%h) ,A ; YCTAaHOBMB 6 OmT B 1
90BE 3E20 LDiPNT: LD A, 20h ; 3amnmc. no ampecy VRAM 20h
90C0O D398 ouT (98h) , A
90C2 0B DEC BC ; yMeHbllaeM IJIMHY
90C3 78 LD A,B ; ecam OiamHa He pasHa O,
90C4 B1 OR C ; TO INOBTOPUTH
90C5 20F7 JR NZ, LDiPNT

88



; ==== Hapgnwuce mu3 RAM => VRAM PNT

; [HL] - ampec RAM

; [DE] - ampec VRAM

; [BC] - nmamua ©OJoka
90C7 21F190 LD HL, tit
90CA 117400 LD DE, 116
90CD 019808 LD BC, 0898h
90D0 7B LD AE ; BHIOpaceHBaeM MJIallunh
90D1 D399 ouT (99h) ,A ; GanT ampeca VRAM
90D3 T7A LD A,D ; BHIOpPaCEHBaAEM CTapLMi
90D4 F640 OR 40h ; DbaurT ampeca VRAM
90D6 D399 OuT (99h) ,A ; ycTaHOBUB 6 OuT B 1
90D8 EDB3 OTIR ; IepenucelBaeM OJIOK

; === llupuHa skpaHa - 80 CUMBOJIOB
90DA 3E50 LD A, 80
90DC 32BOF3 LD (OF3BOO) ,A

; === JlokanuszyeMm kKypcop B (1,1)
90DF 3E01 LD A,l
90E1 32A9FC LD (OFCASh) , A
90E4 210101 LD HL,0101h
90E7 CDC600 CALL 0C6h

; === Xmem HaxaTtma CTRL/STOP
90EA CDB700 Again: CALL 0B7h
90ED 30FB JR NC, Again
90EF FB ET
90F0 C9 RET

tit: DB 'Width 80"
90F1 57696474
90F5 68203830
END
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n.2. Vcrnojlb30BaHMe KOMaHI By georipoleccopa

MSX-VI

DEO BHIIOJHSAET
HaslBBRaAKTCA KOMaHmamum VDP.

OCHOBHEIE

rpadpnueckmue
OHM HOCTyNHH B pexmMax VDP GRAPHIC 4..7,

omepauumn,

KOTOPHIE

a njad paboTeEl C HMMM MCIOJB3YITCS CIelMaJibHbele permcTpel VDP.

[lpr paboTe C KOMaHIOAMMU
ceTka. B HeV HeT IeJleHMS Ha CTPaHMLH,
OHa npuBeneHa Ha puc.19.1.

GRAPHIC 4 (SCREEN 5)
(0,0) (255,0)
Crp. O
(0,255) (255,255)
(0,256) (255,256)
Crp. 1
(0,511) (255,511)
(0,512) (255,512)
Crp. 2
(0,767) (255,767)
(0,768) (255,768)
Crp. 3
(0,1023) (255,1023)
GRAPHIC 7 (SCREEN 8)
(0,0) (255,0)
Crp. O
(0,255) (255,255)
(0,256) (255,256)
Crp. 1
(0,511) (255,511)
Puc.19.1.

VDP

Anpec

00000H

08000H

10000H

18000H

1FFFFH

00000H

10000H

1FFFFH
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UCIIOJIL3YyEeTCH
IOOCTYIIHE Bce 128

GRAPHIC 5

ocobasa

KOOpIMHATHAaA
KB VRAM.

(SCREEN 6)

(0,0)
Crp.

(0,255)

(511,0)
0

(511, 255)

(0,2506)
Crp.

(0,511)

(511,256)
1

(511,511)

(0,512)
Crp.

(0,767)

(511,512)
2

(511,767)

(0,768)

Crp.

(0,1023) (511,1023)

(511, 768)

3

GRAPHIC 6

(SCREEN 7)

(0,0)
Crp.

(0,255)

(511,0)
0

(511, 255)

(0,256)
Crp.

(0,511)

(511, 256)
1

(511,511)

KoopomuaTHasa cucrema VRAM



VmMmeeTcsa 12 Twunos xoMaHn VDP. OHM OBIM ONMCAHBL B [OIPUJIOXKEHUM K
KHHUT'e "APXUTEKTYPa MUKPOKOMIIBEIOTEPA MSX-2". [TapaMeTpH 01
BEIIIOJIHEHMSA KOMAaHIbEl 3alMCHBATCS B pPeIruMcTpel Cc 32-17o 1o 45-i.
KoMaHIa HauMHaeT BHIIOJHATBHCA IIOCJEe YCTAaHOBKM B 1 HyJeBOTO Oura
perucTtpa crartyca #2. Ilocrne TOT'O Kak BEIIIOJIHEHME KOMaHIEL
3aKOHUUTCH, 3TOT OUT cOpaceHBaeTCAd B HOJb.

IJia nNpeKpalleHMS BHIIOJIHEHMSA TeKylleM KOMaHIB MOXHO  BHIIOJIHUTH
koMaHny VDP STOP.

IJis yCKOPEHMA BEHIIOJIHEHMA KOMaHI VDP pexkoMeHOyeTCsa Ha BpeMmda
3amnpemaTrsb OTOOPAaXeHMe CHPauTOB MyTeM YCTAaHOBKM IIEPBOTO ouTa
perucTpa #8. MOXHO Takxe OTKJIOYATL IIpK HadaJIbHOM 3arpyske
n3obpaxeHe Ha DKpPaHe.

[lpyBeneM NpMMEpP NPOTPAaMMEBl, BHIOJHALIEN KoMaHIy HMMC VDP OrlicTpoOM
nepecwyiky  RAM => VRAM.

MSX.M-80 1.00 01-Apr-85 PAGE 1
.280

; === BmIIIOJIHEHMEe KOMaHIel VDP HMMC
C000 ABegin EQU 0C000h
0000 ASEG
0000 FE DB OFEh ; Gdamn Tuna Obj
0001 CO000 DW ABegin ; 3arpy304HBI ampec
0003 CO8E DW AEnd ; KOHEUHEM anpec
0005 CO000 DW AStart ; CTapTOBBI ampec

.Phase ABegin

C000 Astart EQU S
0000 XK EQU 0
0000 YK EQU 0
0064 XS EQU 100
0064 YS EQU 100

; === Brizor HMMC
C000 DD 21 CO7F LD ix, DataForVram
Cc004 21 0000 LD HL, XK*100h+YK
C007 11 64064 LD DE, XS*100h+YS

; === Ilepecmuika RAM [IX] => VRAM (H,L)-(D,E)
COOA CD COOE CALL HMMC
CO00D C9 RET

; === Komanpma VDP HMMC
COOE F3 HMMC: DI ; 3alpeT NpepbBaHUM
COOF CD CO071 CALL WaitVDP ; oxmuIaHMe KOHIla pad®oTH KOMAaHIE
C012 3E 24 LD A, 36 ; HOMep IIepBOI'0 permcrpa
C014 D3 99 ouT (99h) , A
C016 3E 91 LD A,17+80h
C018 D3 99 ouT (99h) ,A ; VDP(17) <= 36
CO1A OE 9B LD c, 9Bh ; C=9Bh s KOCBEHHOTO IOCTYyIla
CcO0lcC AF XOR A ; k peructTpam VDP
CO01D ED ol ouT (c),H ; X Mnagmmin OamT
CO1lF ED 79 ouT (c),A ; X crapumi OanT
C021 ED 69 ouT (c),L ;Y Mnamgmmi OamT
C023 ED 79 ouT (c),A ; Y crapumi BOanT
C025 ED 51 ouT (c),D



Cc027 ED 79 ouT (c),A ; NX

C029 ED 59 ouT (c),E

C02B ED 79 ouT (c),A ; NY

C02D DD 66 00 LD h, (IX)

C030 ED o0l OouT (c),H ; TIepBOe IaHHOe
C032 ED 79 ouT (c),A ; PETUCTP apryMeHTa
C034 3E FO LD A,11110000b

C036 ED 79 OouT (c),A ; TIpMKas BHIIOJHUTL koMaHIy HMMC
C038 3E AC LD A,44 or 80h

CO3A D3 99 ouT (99h) , A

C03C 3E 91 LD A,17 OR 80h

CO3E D3 99 ouT (99h) ,A ; VDP(17) <= 44
C040 3E 02 LOOP: LD A,2

C042 CD CO5D CALL GetStatus

C045 CB 47 BIT 0,A ; nposepmuThb OuT CE
c047 28 0D JR z,Exit ; KOHell

C049 CBR 7F BIT 7,A ; npoBepuThb OmT TR
C04B 28 F3 JR z, LOOP

C04D DD 23 INC ix

CO4F DD 7E 00 LD A, (ix)

C052 D3 9B ouT (9Bh) , A

C054 18 EA JR LOOP

C056 3E 00 Exit: LD A,0

C058 CD CO05D CALL GetStatus ; Oepem craTyc
CO5B FB EI ; BBIXOI

C05C C9 RET

C05D GetStatus:

CO5D D3 99 ouT (99n) , A ; perucTp cTaTryca
CO5F 3E 8F LD A, 8Fh

C061 D3 99 ouT (99h) , A

C063 E5 PUSH HL

C064 E1 POP HL

C065 DB 99 IN A, (99h)

C067 F5 PUSH Af

C068 AF XOR A

C069 D3 99 ouT (99h) , A

CO06B 3E 8F LD A, 8Fh

C06D D3 99 ouT (99h) , A

CO06F F1 POP Af

C070 C9 RET

C071 WaitVDP:

C071 3E 02 LD A, 2 ; XmaTb, noka VDP He TOTOB
C073 CD CO05D CALL GetStatus

C076 E6 01 AND 1

c078 20 F7 JR NZ,WaitVDP

CO7A AF XOR A

CO7B CD CO05D CALL GetStatus

CO7E C9 RET

CO07F DataForVram EQU $

CO7F 00 11 22 33 DB 00,11h,22h,33h,44h,55h, 66h,77h, 88h, 99nh
C083 44 55 66 77

Cc087 88 99 AA

CO8A BB CC DD EE DB OAAh, 0BBh, OCCh, ODDh, OEEh, OFFh
CO8E FF

CO8E AEnd EQU S-1



.DePhase
END

20. IporpaMMUPOBaHUE WYMOB U MY3HKU
B 1nepBOo¥M TJyiaBe MBI YXe TOBOPMIM O BOBMOXHOCTAX paboTHl C
nporpaMMMpyeMBIM 3BYKOBBM I'€eHEepaTOpOM PSG . 3mecr MEI nIOKaxeM Bawm

OPMMEPH NpOTpaMM Ha fA3BKe acceMbiiepa, paboramommx ¢ PSG.

HanmoMHMM, dYTO IJjia 3alaHMA HOMepa permcrpa PSG mcnosbsyeTcda HOPT

AOh, a mjnsa Banmcu 3HaAYEHUs IJid 3TOro permucTpa - nopt Alh.
[lpyBenmeM JIMCTMHT HOPOTPaMMEl, BOCHPOMSBBONAMLEN 3BYK JleTAamero
boMbapIoMpoBIIMKAa. B 3TOM OporpaMmMme 3anmch B PETrMCTPEH PSG

IIpom3sBOoIMTCA B LMKIIEe, B O@paTHOM IIopAIOKe.

MSX.M-80 1.00 01-Apr-85 PAGE 1
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; === 3ByK JleTdwero OoMOapIUPOBIMKA
0000" 3E 0D LD A,13 ; 3alNCb B PETMCTPH
0002" 21 0021° LD HL,BombSnd ; B o0OpaTHOM HNOpPAIKE
0005" F3 Next: DI ; HeoOx. 3ampeT IpepbBaHUN
0006" D3 A0 ouT (0AQh) , A ; HOMEp permucTpa
0008" F5 PUSH AF ; 3arnoMmHaem A
0009'" 7E LD A, (HL) ; BHadeHMe nJsa perucTpa PSG
000A'" D3 Al ouT (OA1lh) , A ; 3alMucChBaeM IOaHHBE
000C" FB EI ; MOXHO BOCCT. IIpPEepPEBaHUHA
000D" F1 POP AF ; BOCCTaHapJMBaeM A
000E"' 2B DEC HL ; HOBBIM anpec
000F"' D6 01 SUB 1 ; crenyouuy perucTtp PSG
0011" 30 F2 JR NC, Next ; IOBTOPUTH
0013" C9S RET
; ==== permcrpel 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, O
0020" 00 00
0021" BombSnd EQU S-1
END

|

Eme onmMH OpMMep - JIMCTMHI [POTPaMMEl, BOCHPOM3BONAUEN 3BYK
CUPEHH :



0000
0001"'
0002"
0004"'
0006"
0008"
000A"
oooc!
000D
000F"
0011"
0013"
0015"
0017'
0019'
001B'
001D’

001E"
0020
0021"
0022
0023"
00026
0027
0028"
0029
002B'
00zcC'
002E"
002F"
0031
0033"

0035
0037
0038"
0039
003C!
003D
003E"
003F"
0041"
0042
0044"
0045"
0047
0049"'
004B'

4

|l

4

MSX.M-80 1.00 0l-Apr-85 PAGE 1

3BYyK CHUPEHEL

.280
F3 DI
AF XOR
D3 AQ ouT
3E FF LD
D3 Al ouT
3E 01 LD
D3 A0 OuT
AF XOR
D3 Al OuT
3E 08 LD
D3 A0 OuT
D3 Al ouT
3E 07 LD
D3 AQ ouT
3E 3E LD
D3 Al ouT
FB ET
=== JloobpeM 3BYyKa
3E FE LD
3D NextA: DEC
3D DEC
F5 PUSH
21 0090 LD
2B timer: DEC
7C LD
B5 OR
20 FB JR
AF XOR
D3 A0 OuT
Fl POP
D3 Al OUuT
FE AA CP
20 EB JR
=== JlageHre 3BYyKa
3E AA LD
3C NextB: INC
F5 PUSH
21 05A0 LD
2B timerl: DEC
7C LD
B5 OR
20 FB JR
AF XOR
D3 AQ OuT
Fl POP
D3 Al OuT
FE FC CP
20 EC JR
C3 0020" JP
END

(0AOh) , a

a,00111110b

(0Alh),a

a, 254

a

a

af

HL, 90h
HL

a,h

L

NZ, timer
a
(OAOh) , a
af
(OAlh),a
170
NZ,NextA
(170..25
a,170

a

AF

HL, 90h*1
HL

a,h

L

NZ, timer
a
(OAOh) , a
af
(OAlh),a
252
NZ,NextB
NextA

(257..170)

2)

0

1

94

I4

3anmuck 255 => 0 per.
HOMEP permcTpa

IaHHBE
zanuce 0 => 1 per.
HOMEep permucTpa

IaHHBE
3anmuce 8 => 8 per.
HOMEp perucTpa
IaHHEE

3anmuch ynp => 7 per.
HOMep perucTpa

JaHHEBIE

3anmchk B PerucTp
YMEHBIIMTHL Ha 2

COXPAaHUTH
3alepXKa BpPeMeHU

HoMep perucTpa = 0
BOCCTAHOBUTL A
IaHHBIE

IpoBEpKa

IIOBTOPUTH

3anmMchb B PETUCTP
YBEJIMUUTH

COXPAaHUTH

3amepxka OoJiblie,
yeM IJiS pocCTa 3ByKa
B 10 pazs

HoMep perucTpa = 0
BOCCTaAaHOBUTDH
IOaHHBIEe

IpoBEpPKA

[IOBTOPUTH

BCe CHOBa



Tenepb NpUBEeNeM IIPpMMEpP IPOI'PaMMbl, IPOMIPHBAWIEN HECKOJIBKO HOT.
B permcTphl B3ByKOI'eHepaTopa 3alMCHBalTCA KOIb, COOTBEeTCTBYILME
oBo3HaUYEHMAM HOT M MX OKTaBe.

MSX.M-80 1.00 0l1-Apr-85 PAGE 1

.280
0000" 3E 01 LD a,l ; Bammuche 0 => 1 per
0002" D3 AOQ ouT (OAQh), a
0004" AF XOR a
0005" D3 A0 ouT (OAQh), a
0007" 3E 07 LD a,’7 ; PaspeumMTbh 3BYK
0009' D3 AO OouT (OAOh) , a ; kKaHaJjla A
000B' 3E 3E LD a,00111110b
000D' D3 Al ouT (0OAlh),a
O00F' 3E 08 LD a,8 ; MakKC. 3BYK IOJsa A
0011'" D3 AO ouT (OAOh) , a
0013'" 3E OF LD a,15
0015" D3 Al ouT (0OAlh),a
0017'" AF XOR a ; sBanmcks 190 => 0
0018'"'" D3 A0 ouT (OAOh) , a ; HoTa D, okTama 5
001A' 3E BE LD a,190
001Cc' D3 Al ouT (OAlh),a
001E" CD 0057 CALL timer
0021' AF XOR a ; Banmce 214 => 0
0022' D3 A0 ouT (OAOh) , a ; HoTra C, okTama 5
0024' 3E D6 LD a,214
0026' D3 Al ouT (OAlh),a
0028' CD 0057 CALL timer
002B' AF XOR a ; Bsanmcob 227 => 0
002C' D3 AOQ ouT (OAQh) , a ; HOoTa B, oxTama 4
002E' 3E E3 LD a, 227
0030"'" D3 Al ouT (OAlh),a
0032" CD 0057 CALL timer
0035" CD 0057 CALL timer
0038"' AF XOR a ; Bamnmchk 254 => 0
0039" D3 A0 ouT (OAOh) , a ; HOTa A, okTaBa 4
003B' 3E FE LD a, 254
003D' D3 Al ouT (OAlh),a
003F' CD 0057 CALL timer
0042'" CD 0057 CALL timer
0045" AF XOR a ; sammch 29 => 0
0046' D3 AO ouT (OAOh) , a ; HoTa G, okTama 4
0048' 3E 1D LD a,29
004A' D3 Al OUT (OAlh),a
004c' 3E 01 LD a,l1 ; Bamnmch 1 => 1
004E"' D3 AOQ ouT (OAOh) , a
0050" D3 Al ouT (OAlh),a
0052" F7 RST 30h ; BEEP, d4umMCcTKa permucTpoOB
0053" 00 DB 0
0054" 00CO DW 0COh
0056" C9 RET

; === 3anepxkKa 3BYyYaHMS HOTH
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0057"'" 21 6000 timer: LD HL,6000h ; 3aIlepxka
005A' 2B again: DEC HL

005B' 7C LD A,H
005C'" B5 OR L
005D' 20 FB JR NZ,again
O05F' 3E 08 LD A, 8 ; TalleHMe 3ByKa
0061' D3 A0 ouT (OAOh) , A
0063" 3E 00 LD A,Q
0065' D3 Al ouT (OAlh) , A
0067'" 21 1000 LD HL,1000h ; 3alepxka, Iaysa
006A'" 2B againl: DEC HL ; Hepen cJienymoler HOTOM
006B' 7C LD A,H
006C' BS OR L
006eD' 20 FB JR NZ,againl
006F' 3E 08 LD A,8 ; Makc. B3BYK nOJjsg A
0071' D3 A0 ouT (OAOh) , A
0073' 3E OF LD A,15
0075' D3 Al ouT (OAlh) , A
0077' C9 RET
END

21. YnpaBJjieHUE [IaMATHIO

Ia ynpaBJIeHMS JIOTMYECKOM [NaMATbBI M pasMelleHMeM CTPaHul B
CJIOTax ¥ BTOPMYHEIX CJIOTax MCIOJb3ylTcs nopT A8h m suerka RAM c

amgpecoM FFFFh. [Inag yhopaiBjeHUMs QU3MUECKOM [IaMATBIO MBMEeHAeTCA
comepxuMoe [OopTOB BBOma/BRIBOmA FCh...FFh. D32TM MexXaHMU3Mb OB
OnMcaHel B KHuTe "ApXUTeKTypa MMKpPOKOMIblTepa MSX-2", n nx

IporpaMMMpOBaHMe He TpedbyeT OOJIbIMX YCUIIUMA.
Boslee MOOMIIBHOE yIpaBJIeHME [NaMATBI OCYWECTBJIASTCA IIPM I[IOMOIMU
crneumalibHeEIX nomnporpaMdm BIOS (ux nonmepxmBaeT m MSX-DOS) :

WRSLT (0014h) 3anmMche 3HaAUYEeHMs 10 yKas3aHHOMYy alIpecy B YKa3aHHOM
cJjoTe.

RDSLT (000Ch) UreHme 3HaueHUS IO yKAaBaHHOMY ampecy M3 yKasz3aHHOTO
cyoTa.

ENASLT (0024h) Breibop M axkTHUBaALMsa CJOTA.
3anmMck uUmcjga B 2 RAM J000T0 CJOTa MOXET OBTh OCYIIECTBJIEHA
crlenymomyM o0pasoM:

LD A, ykaszarTeJjb—CJioTa

LD HL, anpec-auenknu

LD E, 3HaueHMe-OJI4g—3alCu
CALL WRSLT



YkaszarTeJib CJIOTa MMeeT BUI:

F 0 0 0 S S P P

T T
[IepBUYHEI HOMEP CJIOTa

—— BTOPMYHEIM HOMEP CJIOTa

0 - BTOPMUHHIM CJIOT HE MCIOJIb3YEeTCH
1 - mcnoJyp3yeTCd BTOPUUHHM CJIOT

AHAJIOTMUYHO BHIJIAOMT UTEHME 3HAUEHUA:

LD A,yKazarTesb—-CJioTa
LD HL, amnpec-gna-4TeHuda
CALL RDSLT
LD (ampec-pesynbTara), A
IOnsa axkTuBalUMM CJIOTa MCIOJb3yeTcsa nomnporpamma ENASLT (0024h).
Ee BHI30B MMeeT BUI:
LD A,yKaszaTenb—-CcJjoTa
LD HL, HauasbHEM-aIpec

CALL ENASLT
Takoy BEIBOB yHoOeH Oja aKTMBALUMM HYJEBOM UM [EepBOM CTPaHMIE
naMsaTu.
[IoMHMTEe, dYWTO OOBIYHEIE KOMAHIE 3allcCuUu LD, LDIR paboTanT
OEICTPEE, dYeM MEeXCJIOTOBAasg BalNMChb. [I0O3TOMYy MHOTIA JIydlle [IEPEKJIUUTH
CJIOTHI, IEepenmcaThb OaHHHE M BOCCTAHOBUTH MCXOOHOE COCTOSHME CJOTOB.

n.l. Pabora c kacceramu ( KapTpuIXaMmu)

KomMmneooTep MSX OOBYHO MMEEeT [0 KpalHelM Mepe OIMH BHEUHMM CJIOT.
Ta annaparypa (hardware), xoTopas K HeMy [NOIOKJIUAaeTCs, Ha3HBAETCH
KacceToM, MM kapTpumxeM (cartridge). CymecTByT KacceTel ROM nisa
NPUKJIAOHEIX NPOTPaMM ¥ UIP, OUCKOBOTO BBOIa/BHIBOIA, uHTepbelrica
RS232C, pacumpeHus namaTy RAM ¥ CJIOTOB pacCllMPeHMS .

B xaccery wMoxeT OBTBH allapaTHO 3alMcCaHOo (ROM) OpOoTrpaMMHOE
obecrnieueHre Ha A3vlKke BASIC mim Ha A3bBKe accemOiiepa. Kpome 3TOro, B
nogxondameM cjiore RAM MOXHO CO3n4aTh "ICeBHOKApTPpMIOX" MNIPOTPaMMHEM
CriocofboMm.

B pabouew objlacTu, HauuHas C ampeca FCCY%h, HaxommuTca ydacToOK
namMsaT¥, OTBevamMul 2a KaxIOyon CTPpaHuLy I[IaMaTy, HaxoIdueucs B
HEKOTOPOM cJioTe. Azxmpec 6Oaura paboueym objlacTy, OTBEUanIlEero 3a
HEKOTOPYI CTpaHuily IaMsaTM, BBUMCISEeTCS O dopMmyJie:

Addr = FCC9% + 16||SLTNUM + 4[[EXTSLT + PageNmb

roe SLTNUM - HOMep IIeEPBMYHOI'O CJIOTAa;
EXTSLT - HOMep BTOPMYHOI'O CJIOTA (CJIOTa PaCLMPEHUA) ;
PageNmb - HOMEp JIOTMUECKOM CTPaHMIbl NaMSaTH.

[Io aTOMy ampecy ComepxmuTcda uHopMaumsa O ToM, paboTy KaKmux
YCTPOMCTB MOTYT IIOOOEePXMBATH IIPOT'PaMMEI, pasMelmeHHBe B
COOTBETCTBYKIEN CTpaHMle namMaTru. VHbopMaumsa KoOMpyeTCs NODaMTHO
crlenymomyM o0pasoM:



Bur: 7 6 5 4 3 2 1 0

Fla4]ofo]o]o]o

L[i—— Paspemenue obpaborkm CALL
PaspemeHre paboTH C HeCTaHOapTHEM I1/0

TexcT Ha 4a3vlke BASIC

TaxuMm obBpasz3oM, HalpuMmep, sSdedka RAM c azpecom FDO2h orTeBeuaeT 3a
crpaHuuy 1 cjora 3-2, T.e. 3a cTpaHuuy RAM no anpecy 4000h. Banmch
uycyna 32 B aueyky FDO2h o3HauaeT paspelieHre o00paboTkM pPaCUMPEHHOT'O
oneparopa CALL MSX-BASICa nommnporpammamu RAM no anpecy 4000h.

MSX-BASIC mnpocMaTpuBaeT BCe CJIOTH (BKJIKOYAass BTOPUUYHERE) 1o
anpecaMm ¢ 4000H no OBFFFH @nsa HaXOXIOEeHUI ID YCTpPOMCTRa,
HauMHAOILETIO KaxXIyl cTpaHuly. dopMaT 3aroJioBKa KaCCETH, COIHepXalleI'o
ID, npmuBeneH HUXE.

4000h wmam 8000h+0000h

ID

+0002h

INIT
+0004h

STATEMENT
+0006h
DEVICE

+0008h

TEXT
+000Ah

peseps
+0010h

ID - sTO mByxOamToBasg CTPOKa, NIPM IOMOWM KOTOPOM MOXHO OTJIMUMTH
kapTpumx ROM wmam SUB-ROM oT nycToM CTpaHMuLE. KapTpumx ROM
oboznauaercsa crpokoy "AB" (41lh,42h), a xaprpunx SUB-ROM - CTpPOKOM
"CD".

INIT comepxmuT agpec OPOLEeOypPh MHMIMAIM3aLMM STOT'O0 KapTpuixa.
Hose 3anmceiraeTcd, ecjyM TakKoM Npoulenypel HeT. I[IporpamMMmel, KOTOPEE
HyXJOaonTCcad B CBA3M C MHTepHIpeTaropoM sA3bka BASIC, BO3BpamawnT
ynpaeJjieHue komaHmou Z-80 "RET". Bce perucTpH, 3a MUCKJIIOUEHUEM

yKasaresnsa cTreka SP, MOryT OBTb U3MEeHEHEI. [JI4 HEKOTOPEX [IpOIpaMMm
(HanpmuMep, IJa UI'p) COOJOOATH CcoIJjlalleHue O BEH30Be INIT He HYyXHO,
[IOSTOMY MI'PE MOT'YT 3allyCKAaTbCHA MNPOLENypPOM MHMLMUAIM3ALUN.

STATEMENT conepxuT anpec o0OpaboTkM pacCllMpeHHOT'O oneparopa CALL,
ecnu ero obpaboTka B KaApTpUIXEe NpenycMoTpeHa. HOJb 3anmMcelBaeTCcsa B
TOM CJlydae, ecnm obpaborkm oneparopa CALL HerT.

Korma BASIC BcTpeuaeT onepatop 'CALL', TO OH 3alMCHBAET €TI0 MMHA
B PROCNM (FD89%h), B permcTtp HL - ykazaTejyib Ha TeKCT, cJenyoumyi 3a
CALL (cOmMCcOK apaMeTpoB), M BE3BBaeT azpec STATEMENT.

KapTpumx MoxeT OBITH pacliojioxeH no azpecam c¢ 4000H nmo 7FFFH.
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CuHTakcuc omneparopa pacumpenmsa CALL:
CALL <statement name> [ ( <arg>[,<arg>] ...)]

Cmoso CALL moxeT OBITE 3aMEHEHO Ha CHMMBOJI NOOYepKMBaHMUA ().

Mva onepatopa CALL s3anmcelBaeTcd B CUCTEMHYIO namMaThb u
3aKaHUMBAEeTCS HYJIeBEIM kKodgoM. Tak Kak bydep PROCNM uMeeT
bukCcHpoOBaHHY IJMHY 16 6anT, TO MMS ollepaTopa MOXeT MMEeThb IOJIMHY He
Bosiee 15 CUMBOJIOB.

Ecnu obpaborumka Tpebyemoro omneparopa CALL B HOaHHOM KapTpUIXe
HEe COIEepXMUTCH, TO yCTaHaeiamBaeTcsa ¢ynar C m ynpablleHME BO3BpallaeTCH
B BASIC. CogmepxmuMmoe HL nOOJIKHO OBITH BO3BPAIIEHO HEU3MEHEHHEM.

B sToM cilydyae uMHTepnpeTaTop sA3blka BASIC melTaeTCHd BHS3BATb OPYyTOM
CJIOT pacumMpeHud. Ecam HM oouH cJjoT '"He oT30BeTCcHa", TIeHepupyeTcHd

coobueHre o6 ommbke - "Syntax error".

Ecniu obpaboTumk OJi8 KOHKpPeTHOTo onepartopa CALL CcoOmepXmuTca B
KapTpuUIxe, TO MOXHO ero obtpaboTaTh (BBIIOJIHUTL ) , rocJe yero
HeoOxonumo [HL] yCcTaHOBMTBH Ha KOHell onepaTopa CALL. OBBIUHO DBTO
HYJIEBOM KOJ, O3Haualluy KOHEell CTPpoKM, wuiam kox ':', oO3Havawomum
kKOHel onepatopa. dmar C pmojixeH OwvTh cOpomeH. Bce permcTpe, 3a

UCKJIOUeHreM SP, MOTyT OBITE M3MEHEHEH.

DEVICE comepxuT aznpec IOONPOI'PaMMEL o0paboTkM yCTpOoMCcTBa
pacumMpeHmnsa, eciM OHa e€CThb B 3TOM KapTpuIxXe, B IPOTMBHOM Ccllydae B
DEVICE XpaHMTCHA HOJIb.

KapTpumk MOXeT MMeTh ampeca B muanaz3zoHe ¢ 4000H no 7FFFH wu
0O UEeTHpexX JIOTUYECKUX MMEeH YCTPOMCTEB.

Korma BASIC BCcTpedaeT uMA ycTpomcTBa (Hanpmmep, OPEN"OPT:"...),
TO OH 3anmceBaeT ero B PROCNM (FD8%Sh), xom FFh - B axkyMyJndaTop U
nepenaeT ylIpaBJieHMEe Ha KapTpMIDK C HaMMEHBbUIMM HOMEPOM CJIOTa.

Ecimm o6paboTka YyCTpOMCTBaA C 3TUM MMEHEM B KapTpumxe He
IpenyCMOTpPeHa, TO ycTaHaejmueaercsa ¢juar C m HOpoMCXOOMT BO3BpPAT B
BASIC. Ecam BCe KapTpMIXM BO3BpaTMIM Qiuar C, IeHepupyeTcsa owmbKa
"Bad file name".

Ecnau nommporpaMmMma OOpabOTKM YyCTPOMCTBA COHNEPXMTCS B KaAPTPUIXE,
TO OHAa BHIIOJHAeTCs, 3aTeMmM 1D ycrporcrea (or 0 mo 3) 3anmMCHBAETCS B
AKKYMyJIATOP, cbpacelBaeTcsa Guar C, M BHIIOJHAETCH BO3BpaT. Bce
PETUCTPE MOT'YT OBITH M3MEHEHH.

Korna BEIIOJIHAITCSI peasbHbBEe onepauum BBOIA/BHBOLA,
BASIC-uHTepHnpeTaTop 3anmucuBaeT 1D ycrporcrBa (0-3) B sgueliky DEVICE
(FD9%h), mBanmuceHBaeT 3alpoc K YyCTPOMCTBY B peructp A (cMm.Tabmn.21.1)
M BBIBLIBAET [OIANPOTPaMMy PacCUIMPEeHMs YCTPOMCTBa B KapTpulxe. JTa
noanporpaMMa M OOJDKHA NpabBMIIBHO 00paboTaThk 3amnpoc.



Perucrp A 3amnpoc
0 OPEN
2 CLOSE
4 [IpsaAMOM IOOCTYII
6 I[locnenoBaTeJILHEI BEBOI
8 I[locnenoBaTeJILHEM BBOJ
10 dyuxkumsa LOC
12 dyHkumsa LOF
14 dyHkumsa EOF
16 dyuxuma FPOS
18 CMMBOJI HDOIIOEPXKU

Tabn.21.1. 3amnpoCeH K YCTPOMCTBY

TEXT - 3TO ykKasaTeJlb Ha TEKCT NporpaMMel Ha A3blKe BASIC, ecmm
5Ta BASIC-mporpaMMma B KapTpUOXe IOOJIKHA AaBTOMATUUYECKM 3alyCKaTbCHA
Ipy nepesarpyske. B NpOoTMBHOM Cllydyae TaM XPaHMTCA HOJIb. Pasmep

NpoTrpaMMEl INOJDKeH ObBITh He 6OoJsiee 16 K, nmo azmpecam c¢ 8000h mo BFFFh.

urepnperarop A3bkKa BASIC mnpoBepAeT COOEPXMMOE IIOJIA TEXT
3aT0JIOBKA KapTpuIoxa Nocje mHuumanmszauum (INIT) m  nocje Toro Kak
cTapTyeT cCucTeMa. EcamM TaM He HOJb, TO I[IO YyKasaTeJo TEXT

3anyckaerca BASIC-nporpamMMa. OHa OOJDKHA XPaHUTBCHA B IIPOMEXYTOUHOM
KOOe M ee Haudajio o003HadaeTcsa KOAOM HOJb.

n.2. Cozmanme CALL-IIOONPOTPAaMM I[10JIb30BaTEJIEM

[IpueemeM NOpMMEP HOPOI'PaMMEl CO3IOaHUA CIle oy WMx IIOINIPOIPaMM
[IOJIb30BAaTesid, BHE3HBAeMEXx M3 MSX-BASIC onepatopom CALL:
CALL RUSON — BKJIOUEHME PYCCKUX OYKB;
CALL RUSOFF - BHKJIOUEHME PYCCKUX OYKB;
CALL CAPSON - BKJIOUEHME [IPOIMCHEX OYKB;
CALL CAPSOFF - BHKJIOUEHME IPOINMCHEX OYKB.

9Ty omepatTopr dQopmupyiTcsa B nceBmo-ROM no aznpecy 4000h. IOns
IIPAaBMUJIBHOM TPAHCJALUMM CCEJIOK MCHIOJb3YITCHS OUPEKTMBEL .PHASE wu
.DEPHASE, KOTOpPEIE ONMCAHBEl HMXE.

[lepen 3anmMCchbi BHAYEHMM B SUENKy yNpaBJIeHMS BTOPMUHEIMUM  CJIOTaMMU
(FFFFh) OHM HOJIXHBI MHBEPTMPOBATBCH. ITO HYXHO IOMHMTL UM IpPU
3alOMMHAHUM TeKylleI'O COCTOSAHMSA CJIOTOB.

XoTsa OJS TPpaHCHAUMM MBl  BOCIIOJIB30BAaJIMCh accemdbiepom M80 u
cbopumxkoMm L80, mnojgydeHHBM OGany peajibHO wuMeeT Tmn OBJ. 3T0
obecrneumMBaKT IIepBEHEe /7 0alT TeKCTa NPOTPaMMEL.
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.Z280
9000 Load EQU 9000h ; aIpec 3arpysku
4000 CallROM EQU 4000h ; aIpec IepelMuCHBaHUA
FDO2 RAMCF EQU OFD02h ; CcTpaHuua 1 cjgoT 3-2
FD89 IdCall EQU OFD89%h ; ciooga BASIC sanmceBaeT
; uMsa onepatopa CALL
OF1F RUSSWCH EQU OF1Fh ; BKJI/BBIKJI. RUS
FCAB CAPST EQU OFCABh ; cTaTtyc CAPS
FCAC KANAST EQU OFCACh ; craTtyc RUS
0004 CallNmb EQU 4 ; KoJimuecTBO Hammx CALL
0000" ASEG
0000 FE DB OFEh ; Obj-darnn
0001 9000 DW Load ; aIpec 3arpysku
0003 90F2 DW Load+Length ; KOHEUHHM am;pec
0005 9000 DW Start ; CTApTOBHM azapec
.PHASE Load
9000 F3 Start: DI
; === YCTaHOBKAa BTOPUUHOTO CJIOTAa
9001 3A FFFF LD A, (OFFFFh) ; Tekyllee IIOJIOX. CJIOTOB
9004 2F CPL ; VHBepCUusAa
9005 F5 PUSH AF ; BamnmMcb B CTEK
9006 CB DF SET 3,A ; cTpaHuua 1, BTOp.CH. 2
9008 CB 97 RES 2,A
900A 32 FFFF LD (OFFFFh) , A
; === YCTaHOBKA IIE€PBMUYHOTO CJIOTa
900D DB AS8 IN A, (0A8h) ; TIEPBUYHEI CJIOT
900F F5S PUSH AF
9010 F6 0OC OR 00001100b ; crp. 1, crjor 3
9012 D3 A8 ouT (0A8h) , A
; === 3anojHdgeM ncerno—-ROM
9014 21 902E LD HL, PrgEnd ; OTKyIa
9017 11 4000 LD DE, CallROM ; Kyza
901A 01 00c4 LD BC, Length- (PrgEnd-Load) ; CKOJBKO
901D ED BO LDIR ; IIepecCHIKa
; === BoccrTaHOBJIeHVEe KOHOurypaumum BASIC
901F F1 POP AF
9020 D3 A8 OuT (OA8h) ,A
9022 F1 POP AF
9023 32 FFFF LD (OFFFFh) , A
9026 FB EI
; === 3BanojHeHue Oybepa SLTATR - FDO2h, T.e.
; === Paspemenue CALL nnga cjora 3-2, nepras crpaHuua (4000h)
9027 3E 20 LD A,32
9029 32 FDO02 LD (RAMCF) , A
902C 3F CCF
902D C9 RET ; BO3BpaT B BASIC
902E PrgEnd EQU S
.DEPHASE
; === 3arojopok ncesno-ROM
.PHASE CallROM
4000 41 42 DB 'AB' ; ID xaprpmmxa
4002 0000 DW 0 ; ampec uHMUManmzauuy ROM
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4011 DW CallBeg ; azmpec obpatorku CALL
0000 DW 0 ; ampec obpaborku HecTaun. 1/0
0000 DW 0 ; ampec TexcTa BASIC B ROM
DS 7,0 ; peszeps
Hauamno obpaboTkmu oneparopa CALL
CallBeg:
37 SCF ; dmnar "Syntax error"
ES5 PUSH HL ; coxpaHuM HL
06 04 LD B, CallNmb ; LUKJI CPpaBHEHUM
21 4053 LD HL, IdBlock
NewComp:
ES PUSH HL
CD 4028 CALL CompBlock ; CpaBHMBAaeM MMeHa
E1l POP HL
30 1cC JR NC,AddrBlock ; ecyiu HamamM uMMs, IIepexon
11 0010 LD DE, 010h ; Ha ciepnymomee muMs, +16 0anT
19 ADD HL,DE ; yBeJMuMBaeM azpec
10 F3 DJINZ NewComp ; [OBTOpPSEM IIOMCK
El POP HL ; BO3BpaT, mMeHM CALL HeT
37 SCF ; "Syntax error"
C9 RET
CpaBHeHME MMEH
CompBlock:
11 FD89 LD DE, IdCall ; ampec mMmenum CALL
1A NextS: LD A, (DE)
A7l AND A ; HOJb °?
28 07 JR Z , EndNm
BE CP (HL) ; CpaBHUTH C IcepnoROM
37 SCF
co RET NZ ; BHIXOJ, HE PAaBHH
23 INC HL ; CPaBHMTH cJenyillye CUMBOJIL
13 INC DE
18 F5 JR NextsS
BE EndNm: CP (HL) ; TOXEe HOJb °?
37 SCF
CO RET Nz ; BBEIXOHL, €CJM LOJVHHEee
3F CCF ; uMeHa coBnajm !
C9 RET
BriOmpaem aznpec Hamero CALL M nepexonymm
AddrBlock:
3E 04 LD A, CallNmb
90 SUB B ; HoMep uMeHu CALL
21 404B LD HL,AddrCall
87 ADD A,A ; CMelleHMe B TabJl.aIpecoB
16 00 LD D,0

~ 102 ~



E,A
HL, DE
E, (HL)
HL

D, (HL)
DE, HL
(HL)

; ampec B Tabiuue - B HL

; azmpec nonnp. CALL - B DE

; agpec - B HL
; nepexon Ha Haw CALL

Tabamua azgpecor nomnporpamm CALL

5F LD
19 ADD
5E LD
23 INC
56 LD
EB EX
E9 Jp
AddrCall:
4093 DW
409D DW
40A8 DW
40B7 DW

RUSON
RUSOFF
CAPSON
CAPSOFF

Tabnuua muMeH ornepatopos CALL, no 16 06aMT Ha muMsA

IdBlock:

52 55 53 4F DEFM
4E

DEFS
52 55 53 4F DEFM
46 46

DEFS
43 41 50 53 DEFM
4F 4E

DEFS
43 41 50 53 DEFM
4F 46 46

DEF'S
BrxymoumTes RUS
AF RUSON: XOR
32 FCAC LD
E7 RST
00 DEFB
OF1F DEFW
El POP
C9 RET
BrksioumTes RUS

RUSOFF':
3E FF LD
32 FCAC LD
F7 RST
00 DEFB
OF1F DEFW
Bl POP
C9 RET
Bximoumte CAPS
CAPSON:

3E FF LD
32 FCAB LD
F3 DI
DB AA IN
E6 BF AND
D3 AA ouT
FB ET
Bl POP

'RUSON'

11,0
'RUSOFEFE"

10,0
'CAPSON'

10,0

'CAPSOFEF"

9,0

A

(KANAST) ,

30h

0
RUSSWCH
HL

A, OFFh

(KANAST) ,

30h

0
RUSSWCH
HL

A, OFFh

A

A

(CAPST) ,A

A, (OAAh)
OBFh
(OAAN) , A

HL
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40B6 C9 RET

; === BrkjawouuThb CAPS
CAPSOFF:
40B7 AF XOR A
40B8 32 FCAB LD (CAPST) , A
40BB F3 DI
40BC DB AA IN A, (OAAh)
40BE F6 40 OR 40h
40C0 D3 AA ouT (OAAh),A
40C2 FB ET
40C3 E1 POP HL
40C4 C9 RET
.DEPHASE
00F2 Length EQU $-1-7
END

22. Pabora c Odamnmammu

[Tpon paboTe C BHEUHVMU YyCTpOMCTBaMM B TPaIOULVOHHOM
NPOTPaMMMPOBAHUM MCIIOJIB3YIOTCS IBa MMOHATUS: Ha®Op HOaHHEIX M bani.

HabopoM IJaHHEIX Has3BRAKT JIOTMUYECKU CBSA3aHHYIO COBOKYIIHOCTb
uHpopMaLMM, pPasMellaeMyld Ha BHEHMX SalOMMHARIMX YCTPOMCTBAX U
yCcTpoMcTBax BBOma/BHBOIAa. TakmM obpasoM, Habop IOAaHHBIX uMeeT
busmMuecku CMBICJI — MHOOpMalLMs, XpaHMMas Ha JIeHTe, IUCKe, Oymare u
T.I.

damn - »TO abcTpakuusa (CTPpyKTypa, OIMCaHUE) Habopa IOaHHBIX B
IporpaMMe Ha HEKOTOPOM SABBIKE IpOoTpPaMMUPOBaHUA . [IporpaMmMmmcCT
ommceBaeT Gany M BHIIOJIHAET Olepaluu BBoJa/BHBOIA Hanm daiioMm,
BO3MOXHO, He 3Has TOYHO, KaKOM KOHKPEeTHO Habop IaHHBIX Oyner

comnocTaBJyieH ¢amnay. CBa3b dbania c HabopoOM IOaHHBIX OBDOBIUHO
OCyleCTBJIAeT OllepaTop OTKPHTUA OQania.

B nocisenHee Bpema InoHATMe "panmna" dYacTO MCIOJB3YEeTCA BMECTO
noHaTus "Hab®op HaHHEX". ®aMyl CTAHOBUTCHA M JIOTMYUECKMM, U OU3UUEeCKUM
IIOHATUMEM.

C danyamm (HabopamMM IaHHBIX) MOXHO paboTaThb Ha IOBYX YPOBHAX -
"HyuskoM" m "BeICOKOM". B neprBoM TrJyiaBe ObJla ONMCaHa oOpraHmM3alumusa
XpaHeHMs MHOopMauMM Ha IOMCKe. XOopomo pas300paBUMCh B CTPYKType

oupexkTopusa, DPB, FAT, FCB, MOXHO HaOMcCaTb IpOoIpaMMy, KOTOpas uleT
bann B mupexTopum, 3arem B FAT, duraer wiaM nOumeT MHQOPMALMIO B
COOTBETCTBYKIIME CEeKTOpa IMCKAa U 3aTeM OOHOBJIAeT nupekTopum m  FAT.
9Tto u ecTep "HU3KMN" YypPOBEHb, TpPeOyoUMil OUYeHb KPONOTJIMBOM WU
AKKYypPaTHOM pPabOOTH.

Ha "BriICOKOM" ypOBHE NpOorpaMMuUCT OepeT Ha cebda MUMHMMYM 3aboT -
3amaer FCB u Oydep BBOmA/BHBONA, & BCK OCTAJIbHYW Pa®OTy  BHIIOJHSIOT
cucTeMHele oyHkumm BDOS MSX-DOS. Takasa pabora 6OoJjiee HaexHa, HO
IpenoCTaBJISEeT MEHbIE BO3MOXHOCTENM.
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n.l. ABCOJIOTHOEe UTeHMe/sanmchb

[lon aBCOJIOTHEM UTEeHMEM/3anmMchbid 30eChb [IOHMMAEeTCd UTeHue/3annch
JIOTMYECKUX CEKTOPOB IMCKa, B ToM uuciie BOOT-cexkTopa, CEKTOPOB
oypexTopusd, Tabmauy FAT, CEeKTOPOBR IAaHHEBIX.

IJisg BBIIOJIHEHMS TakMX HOEeMCTBMM MOXHO MCIOJIB30BAThH CUCTEMHBE

bysukumm BDOS 1Ah ( ycTaHOBKa alpeca 0ybepa), 1Bh ( moJayueHue
uHbopMaumMu o InOpamneepe), 2Fh ( abcosoTHOe dYTeHMe cekTopor), 30h
( abcoJioTHasg 3alMCb CEKTOPOB IOMCKa) UM IpyTrue.

B KauecTBe npuMepa npuBeneM nporpamMMmy BOCCTAHOBJIEHUS

OVPEKTOPUSA, eCJM OBUIM CJy4dalHO YHMUTOXEHE HEeCKOJIbBKO ¢anjos. Kaxk Bw
IIOMHUTE, I[P BTOM B IIe€PBOM OalTe COOTBETCTBYKIEN 3alMCK IUPEKTOPMSA
noaeysgeTrcsa xon E5h.

[IlporpaMMa HaxoIMUT TakKMe 3alucu B IOUPEKTOPUMM UM XIeT BBOIa
IPOTPaMMMCTOM I[IEPBOM JIMTEPH CTepToro O¢anjaa. B  koOHLe paboTeL
BOCCTAHOBJIEHHEM OUMPEKTOPMM 3alMCEHBAEeTCHa Haz3al Ha »Ouck. ObpaTture
BHMMEHME, UYTO NpoI'paMMa He BOoCTaHaBJauBaeT FAT, 3anmMcm KOTOPOI'O IIPpKU
YHUUTOXeHUM OGarjia OOHYJIAnTCH.

MSX.M-80 1.00 01-Apr-85 PAGE 1
. 280

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 agzpeca Oybdepa IOJjid BBOIA IUPEKTOPUA
0000" 11 00SB' LD DE,Dir
0003"' OE 1A LD C,SET DMA
0005" CD 0005 CALL BDOS

; === JHOpopmMaLumua O »Opamsepe
0008'" 1E 00 LD E, O ; TeKyUuM IOUCKOBOL
000A' OE 1B LD C,GET_ALLOC
000C' CD 0005 CALL BDOS
000F' FE FF Cp OFFh ; omwmbxa ?
0011'" C8 RET 7Z ; TOoT'Ia — BHXOI

; === DBepeMm mHOOPMALMI O IUCKE
0012' DD 7E OB LD A, (IX+11) ; MakKC.KOJI-BO (aljoB
0015" 32 00%9A" LD (MaxF) , A ; B IVPEKTOpMUU
0018' DD 56 12 LD D, (IX+18) ; HOMEPp II€pPBOI'O CeKTopa
001B' DD 5E 11 LD E, (IX+17) ;.  IOVPEKTOpUH
001E'"' D5 PUSH DE ; 3aloOMMHaeM ero B CTekKe

; === UuraeM IUPEeKTOpUN
001F' 26 07 LD H,7 ; KOJI-BO CEKTOPOB
0021" 2E 00 LD L,0 ; TeKywui OpanBep
0023' OE 2F LD C,ABS_READ
0025" CD 0005 CALL BDOS

; === JmeM YyHUUTOXEHHEE ObalJkel
0028' 21 009B' LD HL,Dir ; Had.anp. Oybdepa nma Ooup.
002B' 16 00 LD D,0
002D"'" 3A 009A" LD A, (MaxF) ; OJIA UMKJIa IO MakcC.KOJ—-BY
0030" 5F LD E,A ; danioB B IUpeKTOPUU
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0031"
0032"
0033"
0034"
0035"
0037"'
0039"

003B'
003D'
003F"
0042
0044
0046
0049
004B'
004D'

0050
0051"
0052"
0054"
0055"
0056
0057
0058"
005A"
005D
005E"
005F"

0061
0063
0064
0066
0068"'
006B'
00e6C'

006E"
0070
0073"
0075
0077
0079
007cC!
007D
007E"

007F"
0080
0083"
0084"
0085"
0086
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D5 PUSH DE
E5 PUSH HL ; HaAYAJIbHEI ampec 3alucu
TE Again: LD A, (HL) ; OepeM NepBEM OAUT 3aNUCH
B7 OR A ; €CJIM HOJIb — BEIXOI
28 56 JR Z,Finish H BEIXOII
FE E5 CP OE5h ; YHUUTOXEeH ?
20 44 JR NZ,Next ; eCJIM HeT - TO CJIenylu
; === [leyaTaeM CTPOKY - 3Be3J0ouYka, uMa OGania
1E OA LD E, OAh ; BHM3 Ha CJled. CTPOKY
OE 02 LD C,CONS_OUT
CD 0005 CALL BDOS
1E 0D LD E, 0Dh ; B HA4YaJlO CTPOKMU
OE 02 LD C,CONS_OUT
CD 0005 CALL BDOS
1E 2A LD E,"'*"' ; BEIBOIOVM S3BE3IO0UKY
OE 02 LD C,CONS_OUT
CD 0005 CALL BDOS
=== JleyaTaeM OCTaTOK MMeHU OQalja (6e3 nepBol OYKBEH)
El POP HL ; BoccTaHoBMIIM HL
ES PUSH HL
06 OA LD B, 10 ; BHBOIOVMM 10 CHMMBOJIOB
C5 NextCh: PUSH BC ; vMeHM Oalna,
23 INC HL ; COXpaHsasa HYXHEE
E5 PUSH HL ; PEerMCTPEl B CTEKe
5E LD E, (HL)
OE 02 LD C,CONS_OUT
CD 0005 CALL BDOS ; BEIBOI Ha DBKpaH
El POP HL
Cl POP BC
10 F3 DJINZ NextCh ; CJjlem. CMMBOJI
=== BosBpallaeMCsa Hasall Ha 53KpaHe Ha 11 CMMBOJIOB
06 OB LD B,11
C5 Back: PUSH BC
1E 1D LD E,1Dh ; crpenka "<-=-"
OE 02 LD C,CONS_OUT
CD 0005 CALL BDOS
Cl POP BC
10 F5 DJNZ Back
=== BBOOMM OIHY OyKBY C OTOOpPaXeHMEM Ha 3SKpaHe
0E 01 LD C,CONS_INP
CD 0005 CALL BDOS
FE 0D CP 13 ; ecam HaxaT BBOI,
28 08 JR Z,Next ;  TO Ha cjen. odann
FE 20 Cp 20h ; ecJu He 3Hak,
FA OQ7F' JP M, Next ; TO Ha cjen. odann
E1l POP HL ; BoccTaHoBMJIM HL
ED PUSH HL
77 LD (HL) , A ; BOCCTaHaBJIMBaeM OYKBY
=== [lepexoIMM K CJenOyolel 3alucu oupekTopud (damnmny)
E1l Next: POP HL ; ciyenm. 32 OanTa IOUPEKT.
11 0020 LD DE, 32
19 ADD HL,DE
D1 POP DE ; KOJIMYEeCTBO NpOCM. (QanjioB
1B DEC DE ; CTaJjio MeHblle Ha 1 dami
D5 PUSH DE



0087'" E5 PUSH HL

0088'"' 7A LD A,D ; IMPEKTOPMUM ucueplaH °?

0089"' B3 OR E

008A'" C2 0033" JP NZ,Again ; €CIIM HEeT — IOBTOPMM IIOMCK
; === 3BanucelBaeM IOMPEKTOPMM Haszal Ha IOUCK

008D' E1 Finish: POP HL ; BOCCTaHAaBJI. [IapaMeTpH

0O08E' D1 POP DE

008F"' D1 POP DE

0090"' 26 07 LD H,7 ; 7 CeKTOpOB

0092'" 2E 00 LD L,0 ; HA TEeKylIuy IOUCK

0094'" OE 30 LD C,ABS WRT ; 3anmMceBaeM IUPEeKTOopMM

0096' CD 0005 CALL BDOS

0099" C9 RET ; Bce !

009A" 00 MaxF: DB O ; MakKC.KOJI-BO 0anyios Inup.

009B' Dir: DS 3584,0 ; 7 cexTopor no 512 Ganur

END

n.2. VCOOJbL30BaHUE CUCTEMHHX OGYHKLIMINA

Iy mnOpaBuJIbHOM paboTel C danjlaMmM HeoOXOIMMO pPasjiMuaThb  TUIl
opraHmzauumu odbamnia (Hadbopa JaHHEIX) M MeTOoI IocTyrna K odanny (Habopy
OaHHHX) . [lo cyTM, OepBOe onpenessgeT Hab®Op HaHHHX, a BTopoe - OGann
B TOM CMEICJIE, O KOTOPOM OBUIO PaHee CKaskaHO.

HaBop IOaHHEX (pani) MOXeT OBTb [IOTOKOOPMEHTMPOBAHHEM MIIn
3aNMCEeOPUEHTUPOBAHHEIM .

[IOTOKOOPUEHTMPOBAHHEM HaOOp OaHHEIX (Qany) COCTOUT M3 UMCIIOBHX,
CMMBOJIBHBEIX, OYJIEBCKMX, OMTOBEIX KOHCTaHT, paslejigeMelx Ipobejamy,
3ansaTeEMM, CHMMBOJIAMM KOHIIA CTPOK M T.II.

Taxue GanJbel PaCCUMTaHEL OOBIUHO JIMOO Ha [OCJeNOBaTEeJIbHBIM BBOI
BCero MIM YacTu ¢anya, JaubO Ha [NOCJIeOOBATEJIbHHM BHBON. K HMM MOXHO
OTHeCTM TeKCTOoBHe OQannel, BASIC-nporpaMMel BO BHYTPEHHEM KOIeE,
0OBekTHEe OQalybl (MaWMHHEIE KOOE M BUIOeOoMHOOpMALMA), IIPOMEXYyTOUHHE
banyel  TpaHCIAUUM, KOMaHIHEE baner (Tuna COM) . XpaHuThsCH
IIOTOKOOPMEHTUPOBAHHEE Qaljel MOT'YT Kak Ha MATHMTHBIX JIeHTax, TaK U
Ha IOMCKax.

TexcToOBEHE GalMJEl COCTOSAT U3 I[OCJEeOOBaTEJIbHEIX KOIOB CHMMBOJIOB
CTpoOk, pasmesydeMux komamu 0Ah (BHM3 Ha CTPOKY) um 0Dh (B HauaJo
CTpOkM) . B KOHIle TeKCTOBOI'O Qaljia Bcer'zma 3almucelBaeTca kon 1Ah,
obosHavanmMy KoHel ¢amnya - EOF.

PaccMOTpMM, HANpUMEpP, KakK 3alMcCaH Ha OUCKe CJEenyNUMA TeKCT:

[IpuseT !
31O 4.
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B danne oH OymeT NPelCTaBJATH COOOM cClenyrnuye KOIBL:

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

I p m B e T ! 3 T O a .
1
npoben HOBasg npobesn HOBag KOHeI]
CTpoOKa cTpoka dania

ObBekTHEE Ganjbl OTJIMUYAKTCSA TEeM, UYTO MMEKT 3arl'oJIOBOK U3 CeMU
fanrT: neppel OamT - koxm FEh, 3arem no @mBa ©OanTa - 3arpy304HBIM
ampec, KOHEUHH alpec, CTapToBeM azpec B INTELoeckoMm popmare.

BASIC-nporpaMMel BO BHYTPEHHEM KOIEe MMEIT B KadeCTBe I[IepBOIO
©arTa xon FFh.

B3anmMceopUeHTUPOBAHHEM Hab®op IOaHHEIX (baljl) CcocTouT U3 3alucewu,

OOBIYHO QUKCHUMPOBAHHOM IJIMHEI. B Takux danjax yIOOBOHO XPaHUTb
pasauyHele TabJMUE BO BHYyTpeHHeM OGopmaTe. Kaxmas cTpoka TabOJaMLEbl
COOTBETCTBYET OJHOM 3anucu dania.

Ecam Takue TaOIMLEL npenHas3HadeHbL oJjs IOCJIEIOBATEJIBHOTO

YyTeHus/3anucu, TO OHM MOTYT XPaHMTLCS M Ha JIeHTaxX, M Ha IOuckax, a
ecyiM MHOTHa HeoBXOonMM BBOI/BHIBOI OIHOM CTPOKM II0 €€ HOMEpy, TO
Jydlle XPaHMUThb Takue Qansjel Ha OMCKE M MCIOJIB30BAThH INPSAMBIE METOIH
mocTyna.

MeTon nmocTymna oOnNpenesseT, KakuM obpasoM OCyleCTBJIAeTCAa IOOCTYII
K MHOOpMaumMM, XpaH{WeMcsa B Habope nOaHHEX (pamnye). JoCcTyno MOXET
OBITE [NOCJIEONOBATEJIBHBEIM, MIPSAMBEIM, TEJEKOMMYHMKALUMOHHEM M OPYTMM.

[IpaMOM HOCTYIl BO3MOXEH, TOJIBKO KOI'Ia Habop HOaHHEIX pPas3MelleH Ha
YCTPOMCTBE NPAMOI'O IOOCTylla, HaNpMMep, Ha MAaTHUTHOM IMCKe. Illpu sTOM
HabOOp IaHHBIX MOXET MMETb NPpakKTUUeCKM JIOOYy OpraHM3alMio.

Hanpumep, TekxcTOBBI (ansl MOXHO UMTaTh OJokamu no 1024 ©Gant B
JIoboM nopsanke (B TOM dUMCJEe M ODOCJeNOBaTEeJIbHO), €CJIM MCIOJIb30BAaTh
OpsaMOM MeTOon HOOCTyla.

Kak yxe TOBOPMJIIOCH, IJjig paboTel ¢ QanjnaMM MMEKTCS CTaHIapTHHE
byHkiMM BBOmA/BEBOmA BDOS. OHM BHBBHBAKTCSH 10 ampecy 0005h
(ouckxoBas omnepaumMoHHas cucTema) miam F37Dh (oucxkoset  BASIC) . [Tpn
53TOM Hanmo 3aHecTu B permucTtp C HOMep BBIBEIBAeMOM QyHKUMM, a depes
OCTaJibHElE PETMCTPH IepelaThb HeOOXOOMMEIE IapaMeTpH.

IOjga TOTo, dYTOOBl OTKPHEITHE Gamnyi, HeoOXOAMMO NOAI'OTOBUTH FCB - 6OJiok
yhnpaejieHusa QanyoM. ETo MOXHO CO3maThb B JIKOOM MeCcTe OIepaTUBHOMU
namMaru (npmu pabore B MSX-DOS) m B obnactu 8000h-FFFFh (npm pabore
B BASIC) .

Kax Bel MmMOoxeTe yOemmTbcsa, HoMep OyHKUMM "OTKpPHTH OQann" paseH
OFh. IosToMy nJjsa obpaumleHus K 2ToM QyHKUMM B perucTp C Hamo 3aHeCcTHu
OFh, B peructpoByio napy DE - anpec FCB M 3areM OOpaTUTbCA IO

yKaszaHHOMy anpecy BDOS.

Hmxe npmBOIMTCSA HNpMMEP NPOTPaMMbB, KOTOpas uMTaeT 3arpy304YHHM,
KOHEUHEM M CTapTOBHM azpeca ¢anjaa VALLEY.GM (urpa "King's
Valley"). IOna 3TOT0O HeOOBXOOMMO OTKPHITH Qanj, opodymMTaTh M3 Hero 7/
IepBHX OalT M 3aKpPHITh Qanj. llepen uTeHMeM MHOOPMALMM HOOJDKEH OHBITH
yCTaHOBJIeH ampec DMA (Oydpepa obmeHa C OUCKOM) . VIMEHHO C anjpeca
Hadaja DMA OynoyT 3alMCHBaTbCA BCE UMTAEMEIE IOaHHEE.
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'files-fcb' Z80-Assembler Page: 1
ORG 9000h
TITLE 'files-fcb'
; === IlelTaeMCsd OTKPBITL Qanj M 3anojiHUThL FCB
9000 113090 LD de, fcb ; aIpec FCB
9003 OEOF LD c,OFh ; OTKPHITH Gami
9005 CD7DF3 CALL OF37Dh ; BEH30B BDOS (BASIC)
9008 B7 OR a ; CMOTIJIM OTKPBITH 2
9009 37 SCF ; YCTAHOBUTH OQJjar ommbKu
900A CO RET nz ; €clu HeT, TO BO3BparT
; === VYCcTaHaBJIMBaeM aznpec Oybepa InJjsa UTeHUS
900B 1100A0 LD de, OAOOOH ; Barpyz3muTb B DE ampec DMA
900E OE1A LD c,1Ah ; yCTaHOBUTL DMA
9010 CD7DF3 CALL O0F37Dh ; obpaturbca k DISK-BASIC
; === IlelTaeMCHa NPOYMTATh / NepBBIX OamT danma B DMA
9013 210700 LD hl,7 ; IoymHa 1 3anmcwu
9016 223E90 LD (fcb+14),hl; =anmcare ee B FCB
9019 113090 LD de, fcb ; ampec FCB
901C 210100 LD hl,1 ; uMTaTh 1 3anmchb
901F OEZ27 LD c,27h ; Konm byHk. uTeHmMe OJIOKa
9021 CD7DF3 CALL OQF37Dh ; CUMTaTh
9024 B7 OR A ; CMOIJIM CUMTATh 2
9025 37 SCF ; YCTAHOBUTL GJjar ommdKu
9026 CO RET NZ ; €CIIM He CMOIJIM, TO BO3BpaT
; === 3akprBaeM OQamnn
9027 113090 LD DE, fcb ; anmpec FCB
902A 0OE1O0 LD C,10h ; kKoo OyHK. 3akpblTb Qamnn
902C CD7DF3 CALL O0OF37Dh ; BBIIOJIHVTDH
902F C9 RET ; BEPHYTLCH
; === BJIOK OaHHBIX
9030 00 fcb: DB 0 ; HOMep IOMCKOBOHa (axT.)
9031 56414cC4cC DB 'VALLEY GM ' ; wmMma (8 bauT mMmMsa, 3 — THUI)
9035 45592020
9039 474D20
903C DS 28,0 ; BCe OoCTaJlbHbe HOAHHLIE — HYJU
END
|
OTTpaHCcaMpyeM DTy OporpaMMy B Qann ¢ uMmMeHeM "TMP.OBJ"

BBIIIOJIHMM CJIENyKRIYyK OporpaMMmy Ha A3blke MSX-BASIC:

10 CLEAR 200, &H9000
20 BLOAD"TMP.OBJ",R
30 PRINT
40 PRINT
50 PRINT
60 PRINT
70 END

HEXS$ (PEEK

HEXS (PEEK

HEXS$ (PEEK (&HA00O
( (&HAQO01
HEXS$ (PEEK (&HA003
( (&HAQQS

)

~_— — — —

+256*PEEK (&HAQ02) )
+256*PEEK (&HAQ04) )
+256*PEEK (&HAQ06) )
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[Ipy ee 3Banycke »OBaxXIE Opom3oMmeT obOpalleHMe K OUCKY (454
3arpy3ku damyna "TMP.OBJ" m mna dYtreHusa u3 obamyna "VALLEY.GM" 7
fanT) . Ha skpaH OyOoeT BEBEICHO Cllemyllee:

run
FE
9000
D080
9000
Ok

23. OumbKM HporpaMMpPOBaHMS UM IPaBOHAPYWEHUS,
CBs3aHHEIE C KOMIIBIOTEpaMm

HpOI‘paMMMpOBaHMe Ha HA3EIKEe acceM6ﬂepa TpeéyeT BOJIBWOTO BHVMMAaHMA

¥  aKKypaTHoCTM. Haubosiee [OpoOCTOM TUI IONYyCKAaEMBIX ommbox -
CUHTAaKCHUUYEeCKMe, TO eCThb ommbKM B 3anlMCM KOMaHI accembiepa. Takue
omMOKM JIOKAJIM3YITCS CcaMuM accembjepoMm. TpyOoHOCTH MHOTIOA MOXET

COCTOSATH TOJIBKO B TOM, UYTOOHE IIOHATH, KakKas MMEHHO oumMbKa IOoNylleHa.
OnmHako ObBBAKT Takue OouMOKM, KOTOPEIE acceMOJjiep He OOHapyXmuBaeT.

Hanpumep, ecnm Bl ciayuyarHo Hanumete INC H BmMecTo INC HL, TO
BO3MOXHO, HE CKOPO HaMIeTe NPUUMHY [IJIOXOM pabOoTE NPOTPaMMH.

Ipyrasd 4acTo BCTpedammascd oumbka - 3arpyska aznpeca BMEecCcTO
3arpy3KM 3HaueHusa ( OoNyCKaHMe CKOOOK) . BBl IOJDKHEI UETKO OCO3HABAThb
pa3Hully B CMeCJIe koMmMaHn LD HL, (data) m LD HL,data.

C KOMINBIOTEpaMM CBA3aH LEJBM pAl NPpaBOHAPYUWEHMM — HapylleHUd IIpab
JeJIOBEeKa, BHEIPEeHMEe nOJid pasBJlledeHus B MHOOPMAUMOHHBIE CUCTEMH,
Kpaxa wuHbOOpMaLUUM, e€e WU3MEeHEeHMEe WU YHUUTOXEHHUE, HEe3aKOHHEIE
brHaHCOBEE oOnepaluumn.

HexoTopele M3 DBTUX I[IpaBOHAPYUWEHMM COBepUanTCs npu IIOMOIIM
CrIeLMaJIbHEIX OpOoTrpaMM — BPEeIOOHOCHOTO MIPOI'PaMMHOIO obecrnedeHusa
(BIIO) . OcHOBHEIMM TuIaMM BIIO B HacToOsllee BpPeMs SBJISIOTCSH:

* KOMIIBIOTEPHBEIE TPOSHCKME KOHM (trojan horse);
* KOMIIBIOTEPHBEIE BMPYCH (virus);
+ KOMIIBIOTEPHBEIE UEepPBUM (worm) .

n.l. TpOsSHCKME KOHMU

TpOHHCKT/HZ KOHBb - 2TO KOMIIBIOTEPHAaA InporpamMmMa, OOBIUHO
pacriojiarammadacsa Ha IOVMCKe COBEepHEeHHO OTKPBITO, BEHIIOJIHAKRIAA HEKOTOPHRE
IIOJIE3HEIE (l)yHKLU/H/[ M B TO Xe& BpeMdA CKPEITO HaHOCAIllad Bpen.

Hanpumep, nporpaMMa-mrpa MOXeT [IeprMOoOnYeCKU IIOPTUTb FAT,
YHUYTOXATh IOUPEKTOPUM MM CO30aBaTbk Ha Oucke "cOolHble" OJOKU.
TPpOSHCKMM KOHBb TaKOIT'O THIIAa MOXET OBETb M IPOCTO PesyJIbTAaTOM OWMOKU
nporpaMMmucTa, pas3pabaTeBaplEero CUCTEMHYHD OporpamMMmy. IlpencrarBbTe
cebe, K NpUMEPY, NOPOTpaMMy OOCIyXMBaHMS IMUCKOB DiskFxr ¢ ommbOKOM.

Kpome 3TOTO TPOSHCKMM KOHB MOXeET OBThH I[I€PEHOCUMKOM BUPYCOB.
[locJyie BamnyckKa TPOSHCKOTO KOHS MM aKTUMBU3MPYyEeTCHS COIepXallMMicsa B HEM
BMPYC, KOTOPEIM HajJiblle IEMCTBYET CaMOCTOSATENbHO.
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n.2. KOMIBLIOTEpPHEE BUPYCEHL

KoMINBIOTEPHEM BUPYC - 3TO nporpamMMa, OOBIUHO CKPEITO
pacnosaramumasacs Ha IOMCKe, obnaznamnumas BO3MOXHOCTEIO K
"camopa3MHOXEeHMO" (komMpoOBaHMI Ha OPYyI'Me IOUCKUM uiamM Ganjwl) U

VMeKlas HEeKOTOPHM BPEOOHOCHHM 20deKT, KOTOPHM IMPOSBJIISETCS UYepes
onpenejieHHOe BpeMs II0CJIe 3apaXeHud.

TaxuMm 00pa30M, HEKOTOpoe BpeMsa BUPYC "pasMHOXaeTcda" M TOJBKO
[IOTOM HAauMHaEeT NpOM3BOIUTE 50dexTel. B CcaMeEIX OPOCTEIX CJydasaxX D3TO
YHUUTOXeHMe nupekTopusa u FAT. Bojsiee KOBapHEIE BUPYCH CJleT'kKa IIOPTAT
vHOOPMALMI MM YyHMUTOXAaIT €e He Ccpasy, a Hes3aMeTHBEMM IIOPLUMSIMU.
OCOOeHHO MHNOOJIEIM fABJIAETCSA HesaMeTHOoe Uu3MeHeHre Lupp B OOJIBIMX
MaCCHBaX UMCJIOBBIX IOaHHBIX.

Tpu OCHOBHEIX TMIIa BUPYCOB, paspaboTaHBIX B HacCToOdllee BpeMsa IJid
cucTeMel MSX - 3TO:

- ByTOBEIE BUPYCEHL;
+ Bupycwe MSX-DOS;
- ®anJIOBEIE BUPYCH.

IJI9 [NOHMMAaHMS OCHOBHBIX IIPMHLMIIOB MX pPaboTel HeOOXOAMMO  XOPOIO
3HATh APXUTEKTYPY KOMIIbOTEPA " OCHOBEHI GYyHKUMOHUPOBAHUSA
ornepaumMoHHOM cucTeMel MSX-DOS.

PaccMOTpHUM NpollecC HaudaJIbHOM 3arpysku cucTeMbl MSX. Cucrema MSX
3anycKaeTca CcllefgynuyM o0pasoM:

1. Cbpoc mmuTaHMsa MSX-KOMObITEpa NPMBOIUT K TOMYy, YTO B Ipolecce
Iepesarpysky cHauaja NpPpOBepAlTCA BCe CJOTH, M €ClIM B BeplMHEe

IPOBEPSAEMOTO CJIOTa 3anMCaHEl 2 OanTa 41H " 42H, CJIOT
VHTEPNPETHUPYETCH KaK OTHOCAIMMCHA K onNpemejieHHoOM yactu II3Y. Ilocne
3TOI'O BHIIOJHAETCA HNporpamMma INIT (MEHMLManmsauuda), adpec KOTOpou

YCTaHOBJIEH B BepxHeM uacTu [I3Y. B ciydae MCHOJb30BAHUA [IPOTPAMMEL
INIT msz I[I3Y mmuckoBOTO MHTepdelrca B I[IepBYK odepenb OIpelesiseTcd
pabouasa obJjylacTk IJIA OTHOCAWIEOCHA K HeMy OMCKOBOIA.

2. Korma BCe CJOTH NPOBEPEHH], MallMHa obpalaeTcs K aipecy FEDAh

(H.STKE) . Eciu comepxmmoe »TOrO anpeca He paBHO C9h (T.e. ecim B
3TOT XyK He OBJI 3alMCaH BHEBOB OlIpeneJIeHHOM IPOTPaMMBL npm
BLEIIIOJIHEHUN npoLenypsl INIT), nogroTapJiMBaeTCsa KOHOUT'ypaumsa

DISK-BASIC m ynpaBJjieHue nepenaercsa Ha H.STKE.

3. Ecmu xe comepxmmoe H.STKE paBHO C9h, BO BCex CJIOTax MIETCS
kacceTa co BxomoM TEXT. B ciayuae ee HaxXOXIOEeHMS IIOOT'OTAaBJIMBAETCH
xkoHbOuTypauma DISK-BASIC wum BHHNOJHAeTCcsa BASIC-nporpamMMa M3 3TOM
KaCCeTH.

4. BaTeM COIepXMMOe 3arpy30YHOIO CeKTopa JOUCKa (JIOoIMYeCKUN
cexTop #0) nepemaercs B naMaTh Ha azpeca ¢ CO0O0OH mno COFFH. Ipwm
5TOM, €CJM BO3HMKaEeT ommbka HETOTOBHOCTM IOMCKa WM OlMOKa 4YTeHUHd,
WM eCJIM 3BHadeHMe [IepBoro OalTa 3TOT0 CeKTOopa He paBHO HuM EBh, Hu
ESh, BrBbEBaeTcss DISK-BASIC.

5. BmiselBaeTcsd nommporpamma no agpecy CO01lEh, m mpomcxomuT cBpocC
brara C. Ilpu HOpMaJibHOM paboTe, MNOCKOJIbKY IO B3TOMYy aIpecy 3BalMucCaH
xkon "RET NC", HMUero He BHIIOJIHAETCH, W yIOpaBJIEHME BO3BpallaeTCHd
obpatTHO. JlbOasa 3anmMcaHHas 3OeCb Ha A3BKe acceMbjepa nporpaMMma
3an0yCcTUTCS aBTOMATHMUECKM (IepBelM Bxon B BOOT-nporpammy) .

6. IlpoBepseTcsa eMkocTs O3Y (ero CoIepXuMOe TIIpM DTOM He
paspymaercs) . Eciu oHa MeHee 64Kb, Br3mBaeTcsa DISK-BASIC.
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7. HNomroraBiuBaeTcsa KOHOUIypaums MSX-DOS um BrisuBaeTcsa COlEH, Ha
3TOT pas C yCTaHOBJeHHBEM OQjaroM C (BTOpoM BH30B BOOT-nporpaMmel) .
Barpyxaercsa MSXDOS.SYS ¢ anpeca 100H, wm Ha »TOT Xe anpec
epemaeTcsa ylnpaBJieHMe (T.e. HaumHaeT paborare MSX-DOS). Ilocrme
5T0oT0 MSX-DOS nepeHocuT cebsa Ha Oojiee BHCOKMM azpec. Ecau dann
MSXDOS.SYS Ha IOucke oTCcyTCcTByeT, BEI3EBaeTCcd DISK-BASIC.

8. MSXDOS.SYS zarpyxaerT COMMAND.COM c nucka no ajgpecy 100H wu

BRITIOJIHAET TIIepexol Ha ero HauvaJibHeM aznpec. COMMAND.COM TOXe
nmepeHocuT cebs Ha ©OoJiee BECOKMM aIpec U 3alyckaeTcHd. Ecmm
COMMAND.COM oTCyTCTBYyET, MIOABJIAETCHA coobmeHue "INSERT DOS
DISKETTE" (BCTaBbTe CMCTEMHEM IOMCK), M BHIIOJIHEHME IIPEepBBaeTCHd OO

Tex I[Iop, IIoKa B IOUCKOBOI He OyZmeT BCTaBJIeHa COOTBETCTByKAN
OuCKeTa.

9. Ilpu neprBOM Barpyske MSX-DOS, ecyim cymecTByeT Ganyi C MMEeHeM
"AUTOEXEC.BAT", OH BHIIOJHSETCS KaK OOBIUHBIM HakeTHHM OGana. Korma
MSX-DOS He 3anyumweHa u paboraer DISK-BASIC, M ecIM Ha JOuUcke
uMeeTcsa oGamnn "AUTOEXEC.BAS", To oOH OyIeT aBTOMaTHUYECKM 3allylleH.

ByTOBEIE BUPYCEH

ByTOBEIMM BUMPyCaMM Ha3EBAaT BUPYCH, KOTOPEE pasMemamnT cebd B
BOOT-cekTope IMCKa M MBMEHAIT IpoTpaMMy HaudaJIbHOM 3arpy3KM TakKuM
obpaszoM, UTOOH MNOJIyUaThb yIpaBJIeHMEe IO Hauajla paboTe "HacTogmen"
BOOT-nporpamMel. [lojlyuuB ylpaBJIeHUE, BUPYC yCTaHaBJIMBaeT JIOBYIIKM
Tak, 4YTO NPpM 3alMcCU MHOOPMAlLMM Ha IOPYITOM IOMCK Ha Her'Oo 3aluCHBaeTCH
¥ 3apaxeHHB BuUpycoM BOOT-cexTop.

Bupycer MSX-DOS

BupycoM MOTyT OBTb [OPaXeHBl M (QanJel OINepalMOHHOM CUCTEME

MSX-DOS - COMMAND.COM wm MSXDOS.SYS. BHauajle OPOIpaMMMCT-XakKep
koppekTupyeT MSX-DOS, BHempdada Tyoa BUPYC, a 3aTeM Takasd
"zapaxeHHaa" MSX-DOS B xonme paboTel 3amMeHseT coboy "umctTee" Bepcuu

CUCTeMEl Ha IOPYyI'MX IUCKAaX.
®anIoBEIE BUPYCHI

PazpaboraHHble njsa MSX GanjoBEEe BUPYCH, Kak OpaBuio, "xuByT" B
bamnax Tmna COM. B nepBEX OaMTax BapaXeHHOTO Qanna OOBUHO BMUPYCOM
3anMCEHBaEeTCsa KOMaHIa Iepexola Ha OCHOBHOE TeJIO BUpPyCa, KOTopoe
monmcelBaeTcsa k dpanny. TaxmuMm ob6pas3oM, OpM 3alyckKe BUPYC [IE€PBBM
IojlydaeT yIpaBJIeHMe, BHIIOJIHAET HEKOTOPHE OelCTBMUA n 3aTeM
3anyckKaeT caMy IporpaMmMmy .

Curyauur, BO3MOXHEIE 1PV 3apaXeHUNM BMPpYyCaMIM

[Io Hemu3BECTHBEIM [IPUUYMHAM YyBEJIMUMJIICA pasMep, M3MeHMJIachb OmaTa u
BpeMsa co3maHusa oQanjga Tuna COM, wm3MeHMJIAChb IJIMHA KOMaHIHOTO
npoueccopa (COMMAND.COM) .

YBEeJIUUNIIOChE KOJMUECTBO (GaljIoB Ha IUCKE.

[logBuyock coobmenme "1 file(s) copied".

Ha nmucke nogsuimch "mnjoxme"  KJIACTEPB WM YyMEHBUIMJICA OOBEM
IOOCTYIIHOM IOMCKOBOM IIaMATH, x0T GanJyel He  3BalMcCHBaJMCb WM He
yIOaJsaJuCh .

3arpys3Ka WIM BHIIOJIHEHME IIPOTPaMMEl MIOET »OOJiblle, YeM OOBIUHO.
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+  ABAapMMHO 3aBepuanTcsa paHee HOPMAaJIbHO GYHKUMOHMPOBABUIME
IIPOTPAaMMH .

+ BaxmraeTrcs JiaMIouka ofOpalleHud K OMCKOBOIOY, KOI'Da B DTOM HeT
OUEeBUIHOM HeOoDOXOIMMOCTH.

+  MammHa HaxoIuTCcs B 6eCKOHEeUHOM LHMKJIe aBTOMATUUYECKOI'O
pecrTapTa.

- TogBUIIMCH HEOODBACHUMLEIE 3aBUCaAHMUA MM IIepes3arpy3KU CUCTEMH .

- TlogBMJIOCHE COOOIEHME O 3allMTe OUCKETH OT 3alMCU IOIPpU 3arpy3ke

OpoTrpaMM C BalMIeHHHX OT Banmcu guckeT ("Write protect error").
[loMHMTE, YTO COOM BOBMOXHH M M3-3a HEMCHPAaBHOCTU ODOPYyIOBaHUS -
cOoMHBle OJIOKM Ha OUCKe, KOHOQIMKTE analTepoB, HECOBMECTUMOCTDb

KOHTPOJIJIEPOB UM YHIPaBJAeMOI'O MMM ODOPyHOBaHMSA, COOM B OMUTAKUEM CeTH,
IIOBPEeXIeHMe Ha [JlaTe, OoJblMe KOJIeOaHMA TeMIepaTypbl, BJAXHOCTH,
3allblJIEHHOCTb, 1Z8 n3—3a HeKBaHM@MHMpOBaHHOPO jZnpnzs HEeaKKypaTHOI'O
ofOpalleHrsa C KOMIIBIOTEPOM.

n.3. KoOMIObLIOTEpPHEE UYEepBU

KoMOeoOTEpHEIE WEepBU — B3TO NPOI'PaMMbl, [epeceulaeMele IO ceTaMm  3JBM,
3axBaTHEBAKIME BCE PECYPCH 3apaXeHHOI'O KOMIbITepa OJiSs CBoelM paboTH
n/unu kKpanyumme wnHbopMaumio njs cBoero "xozgauua". Kak npaBuiio, UYepBU
He coIepxaT paspylamoilel KOMIOHEHTH.

[TockoJybpky nmusa cucrteMel MSX B CCCP moka MMenTCHd TOJBKO JIOKaJIbHEE
ceTu, TakoM TUII BPeOOHOCHOIT'O MNPOIPaMMHOTO oOOecClledeHMHd MMeeT UYKCTO
II0O3HABATEJIbHEI MHTEpeC.

n.4. MeTonsl 3alMTE MHOOPMaLMU

MOXHO BHIOEJIMTH CJledyllle MeTONBE 3allMThl MHQOPMAaLUM :
+ TexXHOJIOTMUECKME U TeXHUUEeCKMEe MeTOIbL
+ OpraHMB3alMOHHEIE MEeTONH
- [IpaBOBLEIE METOIH
TexXHOJIOTUYEeCKMEe MEeTOIEl BKJIYAKT B Ccebd MeToms pas3spaboTku U
[IPMMEeHEHUSS Pas3JIMUHBIX aHTUBMPYCHBIX [IpoI'paMM - IpoTpaMM, KOTOPHE
MOTYT OOHAPYXMUTH, JUKBUIOMPOBATL MM NPenOylNpeluTb 3apaxeHUe.
OmHaKO, K COXaJIeHMD, OOJILLIMHCTBO VIMEIOMMX C 5 AHTUBUPYCHEIX
oporpaMM MOTYyT OOHApPyXMBATbL TOJIBKO M3yUYEHHBIE K MOMEHTY paspaboTku
AHTUBUPYCHOM TIPOTPaMMEl BMPYCHE. BHOBBL paspab®oTaHHEIE BUPYCH He
OEeTEeKTUPYITCH.
Kpome 3TOTO, WMPOKO MNPUMEHSKTCS MeTOoms mmbpoBaHMs umHOOPMALMM,
OJIS 3allMTEL OT TexX, KOMYy He pal3pelleHO €M IOJIb30BaThbCH.

HyxHO Takxe MMeTb B BUAY, YTO DBJIEKTPOHHBIE YyCTPOMCTBA M3JIydaloT
pamrauuio, KOTopasd MoOxeT OBTb OOHapyXeHa, M B Clydae [IPOCTEX
" CepUMHEIX CUTHaJioB" - BOCCTAHOBJIEHA IeleBbIM DIIEKTPOHHBIM
IOOCHAyUMBAKIMM YCTPOMCTBOM. OIHAKO 3amlyTa OPpM [HOMOWM (QU3UYUECKUX
OapbepoB cumrTaeTcsa B chepe oOpasoBaHMSA DBKOHOMUUECKM HEONPaBIaHHOM.

HpaBOBHe MeTOIObl BKJIOYAKT B cebsa HOPMEIL AIOIMMHMCTPATVMBHOTI'O I

YTOJIOBHOTO IIpaBa, IIPUMMEHSIEMOTO K paspaboTumKam BPEIOHOCHEIX
nporpaMMm. Takye HOPMH y HaC IOKa TOJIBKO pas3pabaTHBalnTCS.
OpTraHMB3alMOHHEIE MEeTOHE BKJIOUYALT B CceBsa ydeT TOoTo, Kakas

nHpopMauma TpebyeTcd, Kak OHa XpaHMTCHA, Kak »OOJI'o, Kak OHa
nmoMedaeTcs, KTO €M BJlalleeT, Kak oOHa obpabaTeBaeTcHd, KTO M Kak
MOXEeT MMETB K HEeM IJOCTYII.
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OCHOBHEIE PEKOMeHIauuu U TpebOBaHUA
IO sammMTe MHOoOpMaLUM

- VcnombsyiTe nIporpaMMHOe obecrieueHue, [IOJIy4YEeHHOe
(mprobpeTeHHOE) TOJIBKO OT JMI WMIM opTaHmu3aumu, KOTOPEIM BuI
[IOJIHOCTBIO HoBepseTe. IllpmobpeTarTe HOpOTpPaMMbel 3aKOHHEIM 0OpasoM,

[IOCKOJIBKY 3alMTa OT KONMPOBAHMA MOXeT OBTb BEHIIOJIHEHa B BUIOE
BUPYCOB, a YKpaIeHHBE NPOIPaMMbl MOT'YT OKa3aTbCHA TPOAHCKMMU KOHAMMU
WM nporpaMMamMyu, WHOUUVPOBAHHEIMU BMPYCaMM.

- He paboraure C opmuI'MHajaMu OUCTPUOYTUBHBIX IMUCKOB. [JejanuTte C
HX (eCaM 3TO paspelleHO NOCTaBUMKOM) KONMM M paboTalTe C KONMUAMU.
Jlydme uMMeTb He OIHY, a HEeCKOJIbKO konumM. Ilom pykoM Bcerma OOJIXHA

OBITE BalMIleHHass OT 3amnmcu aguckera ¢ "umcrom" MSX-DOS, 00OO0JOUKOM
ND, aHTMBHMpPyCaMM ¥ YTUIMTaMM BOCCcTaHOBJeHua FIXER, DRBG, VFY,
DSKVER m T.1I.

- He nome3y¥MrTech "uyxuMmm" IMCKeTaMy Ha CBOEeM KoOMIbilTepe. He
3aryckamTe C HUMX OIepPallMOHHYI CUCTeMy M IporpaMMmel. He maBanTe CBOU
OMCKETH ojsa  paboTel Ha IOPYyTIHUX KOMIIBOTEPAaX. He 3anyckamre
IpOTPaMMbl, Hal3HaUYeHMEe KOTOPHEIX BaM TOUHO HEMBBECTHO.

- B koHIle pa®oTH JejlaliTe KOIMM TOT'O, UYTO OBJIO CHOejlaHO, Ha

O/MCKaX—apxXMBax, C KOTOPEIMM He BeleTCHd HMKakasg mpyrasd paboTa, KpoMe
3anoMcK Ha HUX konuy oGanyos. Jlyulle BCero KONMPOBATH MCXOLHEE  (Qaljibl
nporpaMM B TEKCTOBOM BuIOe ( B TOM UMCJIe M NPOTpPaMMeEl Ha sA3eKe BASIC
- B kome ASCII) . Ilepen KONMPOBaHMEM BBIKJIOUMTE HEHAOOJII'O KOMIBITED
n 3aTeM 3arpysure "umcrywn" MSX-DOS wmmm ND. Ilepen KOOMPOBaHMEM
MOXHO IPOCMOTPETb Qaij, HO HeJib34 3allyCKaTb HMKAKME IPOIPaMMH.

-+ Ecam Be xO0TMTe nopaboTaThb Ha yXe BKJIOUEHHOM KeM-TO KOMIIBITEpe
MSX, o6sa3aTesIbHO BHKJIOUMTE €I'0 HEeHaOoJIIO UM 3aTeM [IpOou3BenOuTe
3arpy3Ky CO CBOeM JuckKeTH. Komnoporep MOT  OBTb  YMBEIJIEHHO UM
CJly4dalVHO 3apaXeH BUPYCOM, a eI'0 BHKJIOYEeHMEe, K CUYaCThl, YHUUTOXaeT
BCE BUPYCH.

+ Ecim Bel ©DoHANM, UYTO IOUCK 3apaxeH BUPYCOM, BBIKJIOUMTE
KOMIIBOTEP, 3arpysure "umcryo" CcuCcTeMy C STaJIOHHOTO aOmucka MSX-DOS
unm ND, nepenuumre Qamiel C  BaPaXeHHOM OUCKETH, 3a MUCKIIUYeHUEM
bannor Tuna COM, SYS, OBJ, GM (a Jjydule BCeTrO II€PelNMCEBATBE TOJIBKO
TEKCTOBEIE banner) , Ha YUCTYIO IOVCKEeTY, oThopMaATUPYNTE u
OTBEPUOMUMPYNTE BaPaXeHHYIn IOUCKETY M BOCCTAHOBMUTE Ha He¥W OGaljH.
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TJIABA 3. MAKPOIPOI'PAMMVPOBAHUE

Io CUX op CO3OaHMeEM TEKCTOB Ha A3BIKE accembiepa
(mporpaMMMpOBaHMEM) 3aHMMAJMCh MB CaMM, a acceMoOjiep TpPaHCIMpoOBaJsl
VX B NPOTPaMMEl Ha MallMHHOM A3bKe. OOHako OOJIbIIMHCTBO acceMOJIepOB
MOTYT KpOME& 3TOI0O IO OINpeNejieHHEM [IpaBuijlaM CcaMy T['eHepupoBaTh
KOMaHIEl Ha A3BlKe acceMbjiepa M3 KOMaHI YCJOBHOM TeHepauum u
MaKPOKOMaH]I, HAaMIMCAHHEIX IPOIPaMMUCTOM.

Takmre acceMmOJiepsl Has3BBAT MakKpoacceMmbOjiepaMu. K HMM OTHOCUTCHA U
MakpoacceMmbynep M80. IIpouecc TpaHCHAUMM MakpoacceMbJepoM MOXeT
COCTOATbL M3 IOIBYX O5TallOB:

© aHaJIM3 NPOTIPaMMEl M T'eHepalud TeKCTa Ha 93bKe accemosepa;

- I'eHepalurd INpoIr'paMMbBl B MallMHHBIX KOHaX.

TakuM o0OpasoM, NpOrpaMMMpPOBAaHME Ha MakKpoacceMOjiepe 3aHUMaeT
IIPOMEXYTOUHOE IIOJIOXEeHNME MeXIOy IIporpraMMrMpOBaHMEM Ha A3EBIKE
acceMmbJiepa ¥ OpoTrpaMMMPOBAHMEM Ha sA3BIKEe BEICOKOI'O ypoBHA Tuna Cu,
llackane, Ana.

PaccMOTpUM HEKOTOPHE BO3MOXHOCTU MaKpOoacceMOJIMPOBaHMA.

1. PeHepauMH TEeKCTa Ha HA3EIKe acceMGHepa

MaxkpoacceMbiep IpenoCTaBJIgeT PasJInUHEIE BO3MOXHOCTH 1o
aBTOMaAaTUUECKOM TeHepallMM TeKCTa Ha A3bKe acceMmbjiepa [0 3allaHHBM
mabJjioHaM.

n.l. T'eHepauus TeKCTa HECKOJIBKO pas

Ecam HekoTOpyl IpyNlly KOMaHI HYXHO IIOBTOPUTE HECKOJBKO pas
(mompsanm) , MOXHO MCIIOJIB30BATH KOMaHOy IOBTOpeHMsa REPT. OHa mmMmeeT
crlenymomuy BUI :

REPT BropaxeHue
KOMaHIpI-acceMbiepa
ENDM

BrlpaxeHre 3amaeT KOJMYECTBO [OBTOPEHMM TI'e€HepauuM KOMaHI Ha
acceMbiiepe 0o koMaHnel ENDM.
Hanpmumep, HaoMmeMm CIenyomMM MCXOIHBEIM TEKCT:

.280
LD A,B
REPT 4
RLCA
ADD a,3
ENDM
LD B,A
AND 0fh
END
[locyie TpaHCHIAUMM MaKpoacceMOJiepoM M80 IOJIYy UMM cJlenyommi

JIMCTUWHT
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MSX.M-80 1.00

0000

0001'
0002"
0004
0005
0007
0008"
000A"
000B'
000D'
000E'

78

07
Ccé
07
Ccé
07
Ccé
07
Cé
47
E6

01-Apr-85

.Z80
LD
REPT
RLCA
ADD
ENDM
RLCA
ADD
RLCA
ADD
RLCA
ADD
RLCA
ADD
LD
OF AND
END

03

03

03

R I Tt

03

ObpaTuTe BHMMAHUE,

OH CaM CI'e€HepMpOoBaJ, 3Hakom "+".

Kpome komaHn accemOiiepa B Tejie REPT MoryT
IOIVPEKTUBEL acceMOJjiepa, HanpuMmep, DB.

MSX.M-80
0000 3E
0002" 06
0004" 0E
0006 C9
0007
0007 01
0009 07
000A" 01
oooc! 07
000D 01
000F" 07

1.00 01-Apr-85
07'
08"
09'

data

02
02

02

+ o+ o+ o+ 4+
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LD
LD
LD
RET
EQU
REPT
DB
DB
ENDM
DB
DB
DB
DB
DB
DB
END

qTo MaKpoacceMénep oTMETIMJI KOMaHIBI,

CTOATDBb n

a,data
b,data+1
c,data+2
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n.2. PeHepauMH TEeKCTa C IllapaMeTpaMn

lHorma ecTb HeOOXOOMMOCTBL CIEeHEePMPOBATbH CXOXME B UeM—-TO TEeKCTH,
OoTJMYaIMeCca TOJIBKO HEeKOTOPEIMU neTajiaMu. Hoiisa 3TOTO MOXHO
VCIHOJIb30BaTh OIHY M3 IOBYX KOMAaHI I'eHepalWM:

IRP mnapawmeTp, <COMCOK> IRPC napawmeTp, cTpOKa
KOMaHIEI-acceMbiepa KOMaHIBEI-acceMbiepa
ENDM ENDM
[lapamMeTp - 3TO JiOOEe OONYyCTMMOE MMA A3EKAa acceMmdbiiepa. AcceMOiiep
M80 momyckaeT mMMeHa, comepxamue 3Hak "S$". Mx ymnoBHO MCIOJIBL30BATH

o oDOBHAUEeHMS [IapaMeTpoB.
Komannma IRP reHepupyeT KOMAaHIB, KaXIOpM pas BaMeHAsa IIapaMeTp B
KOMaHIax oOuYepenHbBIM SBHAUYeHMEM M3 CIMCKa, a koMaHzma IRPC nozmcraBiidgerT

BMECTO IlapaMeTpa oqepenﬂoﬁ CVIMBOJI CTPOKM.

HaanMep, VICXOIHBIM TEKCT:

.280
XOR a
LD a, (data)
RET
data EQU S
IRP  S$P,<1,2,4,7>
DB SP
ENDM
END

[locye TpavHcHauum M80 MHOJNTyUMM :

MSX.M-80 1.00 0l1-Apr-85 PAGE 1

.7280
0000" AF XOR a
0001 3A 0005" LD a, (data)
0004" Cc9 RET
0005" data EQU S
IRP  $P,<1,2,4,7>
DB SP
ENDM
0005" 01 + DB 1
0006" 02 + DB 2
0007" 04 + DB 4
0008" 07 + DB 7
END
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[IpuMep mcCHoJb30BaHMA kKoMaHIel IRPC:

MSX.M-80 1.00 0l1-Apr-85 PAGE 1

.7Z80
0000 AF XOR a
IRPC S$A,BCDE
OR SA
CP SA
ENDM
0001" BO + OR B
0002"' B8 + Cp B
0003" Bl + OR C
0004" B9 + CP C
0005" B2 + OR D
0006"' BA + CPp D
0007 B3 + OR E
0008 BB + CP E
0009 (of°) RET
| END
n.3.YCcnoBHasa TeHepaluus
YcioBHasa reHepaumnsd - reHepaumsd B 3aBUCVIMOCTU oT HEKOTOPHEIX

YCJIOBUY Paz3IMUanlMxXCs WM PAaBJIMUYHEIX [IOCJIENOBATEJIBHOCTENM KOMAaHT
accembiepa. [ysa YCJIOBHOM TeHepauum B cucTteme DUAD m B M80
VICIIOJIb3YyKTCHA KOHCTPYKHMM BUIIA .

IF ycaoBue IF ycrnosue
KoMaHme—acceMbiiepa-1 KoMaHIe-acceMbyepa-1
ENDIF ELSE
KOMaHIEl-acceMbiiepa-2
ENDIF
Komaunei-acceMmbiiepa-1 TeHepupywoTCcs, ecymu yCJioBUE VMCTUHHO,

KOMaHIEl-acceMbiepa—2 TeHepUPYITCs, €CJM YCJIOBUE JIOXHO.

KOMaHHH yCﬂOBHOﬁ T'eHepalununM IIPVMIMEHAKTCA O@HHHO, KOoI'oa OIHa n Ta
Xe MCXOIOHasAa nmporpamMMma IOOJIKHAa OBITH HaCTpaMBaeMOﬁ Ha Pa3JIMYHEIE
YCJIOBUSA BKCIUIyaTaluuu. JM3MeHMB HECKOJIBKO CTPOK B Hadajle NPpOoT'PaMMbl U
[IepeTPaHCIKPOBaB €€, MOXHO [OJIyUMTh OOBEKTHEM KOI, PaCCUMUTAHHEMU
HamnpmuMmep, Ha OpyToM TMII MallMHE MM IOPYyIYy €€ KOHOUTYypalMo.
Hanpumep, NOYyCTb MCXOIHBIM TEeKCT MMeeT CJenylluM BUI:

ORG 9000h
MSX EQU 0
MSX2 EQU 1
PRINTER EQU 1

EX DE, HL
IF MSX

CALL  4Dh
ELSE

CALL 177h
ENDIF

EX DE, HL
IF PRINTER

CALL OA8h
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JR nz, round
LD A, 65
CALL OA5h
round EQU S
ENDIF
RET
END

[locyie TpaHCHaAuUMM acceMbjepoM DUAD NOJNydYMM CJIEOYRIMUM JIMCTUHT :

Z80-Assembler Page: 1
ORG 9000h
0000 = MSX EQU 0
0001 = MSX2 EQU 1
0001 = PRINTER EQU 1
9000 EB EX DE, HL
IF MSX
CALL 4Dh
ELSE
9001 CD7701 CALL 177h
ENDIF
9004 EB EX DE, HL
IF PRINTER
9005 CDA8O0OQ CALL 0A8h
9008 2005 JR NZ, round
900A 3E41 LD a, 65
900C CDA500 CALL 0OA5h
900F = round EQU $
ENDIF
900F C9 RET
| END
Obpature BHVMaHUE, uTo KOonI, COOTBETCTBYIIINN MSX, He
TeHepupoBalicsa. Huxe NpMBENeH MNpPUMEpP TPaHCHAUMM accembjepom M80 njs

OPpYyTHUX ycJoBuM. CIeHepMpOBaHO BCEeTO 6 OamnT.

MSX.M-80 1.00 01-Apr-85 PAGE 1
.7280
0001 MSX EQU 1
0000 MSX2 EQU 0
0000 PRINTER EQU 0
0000 EB EX DE, HL
IF MSX
0001" CD 004D CALL 4Dh
ELSE
CALL 177h
ENDIF
0004’ EB EX DE, HL
IF PRINTER
CALL 0A8h
JR NZ, round
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LD A, 65

CALL OA5h
round EQU S
ENDIF
0005" Cc9 RET
END

No Fatal error(s)
|

19 KOMaHI YCJIOBHOM I'eHepaluuM OOBUHO He IONyCKaeTCHa BJIOXEHHOCTDb
OOHOTO omepaTopa 1F B mpyrom. Ecam xe BJOXEHHOCTbH MakpoacceMOjiepoM
monyckaetrcsa, ELSE oTBeuaeT Onmxanmemy 1F, He umMmenmeMy ELSE.

2. TpaHCHAUMSA CETMEHTOB IpoIpaMM

[lpy TpaHCHAdUMM accembJiep MCIHOJIB3YyEeT TeKyllee 3HadeHMe CUeTuMuKa
ampeca mnaMaTM. OTHMM 3HAUEHMEM ABJISAeTCS aJpec cJenyomero 6HawnrTa,
IOJIg KOTOPOT'O TPAHCJIHATOP I'€HepUupyeT KOI.

OmHako agjgpec MoxeT OBTbh Kak abOCOJIOTHEM, TaK ¥ 3alaHHBEM
OTHOCUTEJIbHO IOaHHEIX, KOJOB MM obmeM mnamMaTrm. OTHOCUTEJIBHEM aIpec
3amaeT CMelleHre K abCoJINTHOMY CTapTOBOMY aIpecy.

Tun ampecauuM 3alaeTcsd OUPEeKTMBaAMM accembyepy - ASEG, CSEG,
DSEG, COMMON.

OnpenesieHye abCOJIOTHOT'O CEIMEHTA

InpexTrBa ASEG 3amaeT aOCOJIOTHHM pexuM azgpecauumn. llpum 3TOM
TEeHEPUPYRTCS abOCOJIOTHEIE KOIBI, XECTKO NPMBSAS3AaHHEE K OIHOMY Yy4YaCTKYy
naMaTu.

[locne mumpexkTmBe ASEG mumpexkTmBa ORG pDoJjrkHa MCIOJIB30BATBCA C
aprymMeHToM 103h mnm GoJsblle, NpMYeM OHa 3alaeT abCOoJIOTHEIL anpec
TPAaHCJIALUN.

OnpeneﬂeHme cerMeHTa OTHOCHUTEJIbHO KOIOOB

InpexTrBa CSEG 3amaeT pexXmMM TPAHCIALMM OTHOCUTEJIBHO KOIOB.

OTHOCKUTENIBHEIE anpeca B BTOM CJlydae I[IOMedYanTCHd B JVCTUHTE
anoctpodoMm (') mnociye ampeca.

Ecim nocyne CSEG He mcnojses3oBaHa nupekTmBa ORG, TO 3HaA4YeHMO
cueTuyKa aIpeCcoB IpMCBamMBaeTCs TO 3Ha4YeHUe, KOTOpoOE [@3m(e}
rnocyenHuM B pexume CSEG (o ymosiuanmo - 0 ).

InpexktBa ORG B pexmume CSEG 3azmaeT He abOCOJIOTHEM aIpec, a

CMelleHMe K I[IOCJIeOHEMYy 3HA4YeHMI anpeca b pexuMe CSEG.

Ecin Tpebyerca B pexmuMme CSEG ycTaHOBMTB aOCOJIOTHEM aIpec, TO
njs cbopmmka MCIOJb3yeTcs kjwod /P.

Pexyum CSEG gBjifeTCsa CTaHIAPTHBIM pPexmMMOoM paboTe acceMbiiepa.

OnpeneneHme CeI'MeHTa OTHOCHUTEJIbHO IOaHHBIX

Iia 3amaHmMsa  BTOTO pexrMa aIpecaury MWCHOJIb3yeTcsa IOUPEKTUBA
DSEG. IIpM3HAKOM D3TOTO pPeXMMa TPaHCISUMM ABJIAITCS IOBOMHEIE  KAaBBUKU
nocyie azmpeca (" ).

Kaxk m B pexmme CSEG, yCTaHaBJIMBAETCHa TO 3HAUEHME CUETUMKA
ampeca, KOToOpoe OBJIO HOCJelIHMM B pexmMe DSEG, a nupexTtmBa ORG
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3agaeT OTHOCHUTEJIbHOE CMelleHMe agpeca.
IJiga yCTaHOBKM abCOJIIOTHOTO ajgpeca B CGOPMMKG NCIIOJIBE3YyEeTCHA KJIIOY

/D.
OnpenenieHre 6OJioka oOmey obJjacTu
IupexTrBa COMMON /[ wuMmsa-6jiokal/ omnpenesgeT HEKOTOPY OByl

o6JlacTh JaHHHEX IJid Bcex ©OJjokoB COMMON, M3BECTHHIX pellakKTopy CBA3eM,
U SABJISEeTCH HEMUCIIOJHSAEeMOV IMPEKTUBOM pe3epBUPOBAHMUA IaMATU.

[I[pM3HaAK BTOTO pexuMa TPaHCISUMM - BOCKJIMLATEJbHEM 3Hak (!)
nocJyie ampeca. Kak u panbume, gupekTBa ORG 3azaeT OTHOCUTEJIbHBIM
ampec.

Yepes obume OJIOKM C OOHMM M TEM XE€ MMEeHeM PasHBEe [NOAIPOIPaMMEL
MOTYyT OOMEHMBATBHCS OAHHBEIMM U PEesyJIbTaTaMM.

CmemeHmne

VHornma TpebOyeTcsa BPEMEHHO XPaHUTh IIPpOoIpaMMy B OIOHOM MecTe  IOJid
IOoCJIeoynuero MNepenMcEBaHMAa M BHIIOJIHEHMA B IOpyToM. [Jjidg 3TOTO
MCIIOJIb3YyEeTCHd IOUPEKTUBA

.PHASE BEpaxeHue.

Bmpameﬂme OOJIXKHO MMeTb abCOJIOTHOE 3BHAaUeHUE.

IvpexkTUBa .DEPHASE MCIIOJIL3yeTCHd 0Jid OD0O3HaAUEHUA KOHLIa
TPAHCIALUM TakKoI'0 CMEWEHHOTO OJIOKa KOINOB.

Hmxe nOpuBOOMTCSA MHOPMMEP [NIPOTPAMMEI, MCIIOJb3YIen HEKOTOPEIE
OVPEKTUBH YIPAaBJEHUS ampecaMm. OTa nporpaMMma paboTaeT NOCPenCTBOM
obpaboTKM NpephlBaHMM OoT TammMmepa (60 pas B cexkyHny) . HamomHMM, dYTO
[I0 2TOMY IIPEPHBIBAHUIO LIEeHTPAJIbHEIM IIPOLIECOP BHIIOJHAET IIOANPOIpaMMy
obpaboTKM NpephlBaHMA, Haxomdmyicsa no azxpecy 0038h.

Kaxk u snobasa @»pyrada nognporpaMdma oOpabOTKM IIPEepEBaHMA, OHa
HAQUMHAETCHA C COXPAaHEHUS PEeIUCTPOB (myTemM 3BaceBUJIKM MX B CTEK),
3aTEeM BHEIBEBAETCS JIOBYIIKA B3TOTO [IPEPBIBAHUA (OFD9AN) , B KOTOpOMU
BHauajle HaxoOUTCsS KoMaHIa Bo3BpaTa (RET).

[Ipy wmMHMLIMAIM3aUMM Halla OIpoTpaMMa I[IepeMelaeT CBOM Koo B
obyacTs, HaumHasa c azmpeca 4000h (xoTopas MHTEPHNPETaATOPOM  S3BIKA
BASIC He MCHOJIB3YETCs) U dUepe3 JIOBYUIKY I[IPEPBEBaHMA YyCTaHaBJIMBaeT
TOUKY BXOIa.

CyTb CaMOM NpOTpaMMBEl 3aKJjUYaeTcda B TOM, dYTO OHa IBa pas3a B
CeKyHIOy IedaTaeT CUCTEMHOEe BpeMa B IIPaBOM BepxHEM YIUIy BSKpaHa
(SCREEN 0O, WIDTH 80). Mel yxe ckaszsaljiiM, UYTO MCIOJIb3yeMoOe IIpephBaHMe
npoucxomur 60 pas B CeKyHOy (BO BCeM HOOCTYIIHOM aBTopaM JMTepaType
ykKaseBaeTcss umcygo 50), T.e. KaxOuu TPUIOLA TN BEI3OB 3TOTO
IpepLBauma yKaseBaeT Ha TO, 4YTO Npouuio 1/2 CeKyHIIH.

Hama nporpamMMa MMeeT CUeTuUMK, KOTOPHEM YyBEJMUMBAETCS IIPM KaxIoM
BEIZOBE NOINPOTPaMMbEl 00pabOoTKM MNpepblBaHMsa ( IOCKOJIBKY CHaudala
BRHIIIOJIHAETCSH Halla NOoANpoIpaMMa, a 3aTeM yxe noanporpamma obpab®oTKu
IOpPEepPHBaHMA) , U €CJIM DBTOT CUeTUMK IoJjiydaeT 3HaueHue 29, TO OH
OOHYJISETCHA M BEBOIMTCH HOBOE BpPEeMH.
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CucreMHOe BpeMA CUMTBIBAETCA C MUKPOCXEMEI

CTaHOAPTHEX OyHKUMM BDOS.
[IlpuBOOMMas HMXe IpoTpaMMa HalMcaHa B MHeMoHMKe INTEL 8080.

TaIZMepa npn IToMoumM

MSX.M-80 1.

00 0l-Apr-85

PAGE 1

(c) 1989 by Igor BOCHAROV.

; VCIIOJIB3YEMHE OYHKIOMIM M TOYKM BXOIA

0006
FD9A
F37D
002C

9000
4010

0000
0000
0001
0003
0005

9000
9000
9001
9003
9004
9006
9009
900B
900D
9010
9013
9016
9019
901cC
901F
9022
9025
9026
9028
9029
902A
902B

CallF  EQU 0006h MEXCJIOTOBEI BE30B
H.KeyI EQU OFD9AN OBPABOTKA I[IPEPHBAHUM
BDOS EQU OF37Dh BXOOHAS TOUKA BDOS
GetTime EQU 2Ch OYHKIVA UTEHUA
BPEMEHJ/ B BDOS
Load EQU 9000h SATPY30UHHN AIPEC
Work EQU 4010h PABOUMN AJIPEC
8080 ; VICIOJIBBYETCSA MHEMOHUMKA Intel
ASEG ; ABCOJIOTHHM CETMEHT I[IPOI'PAMMH
FE DEFB OFEh ; OBJ - @AW
9000 DEFW Load ; AIDPEC 3AI'PY3KU
9095 DEFW Load+PrgEnd ; AJIPEC KOHIA
9000 DEFW TimeInit ; AIDPEC 3AIIYCKA
; VHuLumManmuszaums
.PHASE Load ; AJIPEC TPAHCIIAIMM 3ATPY3UNKA
TimeInit:
F3 DI
DB A8 IN 0OA8h ; TEKVIIEE IIOJIOXEHWVE CJIOTOB
F5 PUSH psw
3E AA MVI a, OAAh ; YCTAHABRJIMBAEM, KAK HAM HAJIO
32 FFFF STA OFFFFh
3E FC MVI a, OFCh
D3 A8 OuT 0A8h
21 9035 LXT h,ForInit ; AIIPEC BJIOKA IJId JIOBYIIKU
11 FDOA LXT d,H.KeyI ; JIOBYIIKA TIPEPHBAHNMA
01 0005 LXTI b,5 ; IJIMHA BJIOKA IJIA JIOBYUIKU
CD 902Aa CALL Ldir ; INTEL 8080 HE MMEET LDIR
21 903A LXTI h, PrgBeg ; INEPEIVCHBAEM IIOOIIPOT'PAMMY
11 4010 LXI d, Work
01 005B LXI b, PrgkEnd- (PrgBeg-Load)
CD 902Aa CALL Ldir
Fl POP psw ; BOCCTAHORJIMBAEM COCTOAHUE
D3 A8 OuUT 0A8h
FB ET
C9 RET
TE Ldir: MOV a,m ; TEPEIVCHBAHVE BJIOKA
12 STAX d ; B JIOBYIIKY
23 INX h

902¢C
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902D 13 INX d

902E 0B DCX b

902F 78 MOV A,B

9030 B1 ORA c

9031 C2 902A JNZ ldir

9034 C9 RET

9035 ForInit:

9035 F7 RST CallF

9036 8B DEFB 8Bh

9037 4010 DEFW TimeH

9039 C9 RET

903A PrgBeg EQU $
.DEPHASE

; CJIOT RAM
; AIPEC HAIEN MNOAIPOTPAMMH
; BO3BPAT I3 JIOBYIIKHU

; IIEUATH ACTPOHOMMYECKOI'O BPEMEHU
; BUCUT HA IIPEPHBAHNM im2 (rst 38)

; COBCTBEHHO CAMA IIPOI'PAMMA

.PHASE Work ;
4010 21 405F TimeH:LXI h,MyJiffy
4013 34 INR m
4014 7E MOV a,m ;
4015 D6 1D SUI 29
4017 CO RNZ ;
4018 36 07 MVI m,a H
401A 21 4062 LXI h, Timer+2
401D 3E 1A MVI a,':" XOR
401F AE XRA M
4020 77 MOV M, A
4021 0OE 2C MVI c,GetTime
4023 CD F37D CALL BDOS
4026 11 4060 LXI d, Timer
4029 7C MOV A,H
402A CD 404D CALL DaaDig
402D 13 INX d
402E 7D MOV A, L
402F CD 404D CALL DaaDig
; === C TEKYIIMM BPEMEHEM
4032 F3 DI
4033 3E 4B MVI a,75
4035 D3 99 OouT 99h
4037 3E 00 MVI A,00
4039 Fo6 40 ORI 40h
403B D3 99 OuT 99h
403D E3 XTHL
403E E3 XTHL
403F 21 4060 LXI h, Timer
4042 06 05 MVI B,5
4044 TE MOV A,M
4045 D3 98 OuUT 98h
4047 23 INX H
4048 05 DCR B
4049 C2 4044 JINZ $-5
404C C9 RET

~

.
14

OCHOBHAA IMPOT'PAMMA

30 THKOB

BO3BPAT,

; TIME

1/2 CEK

HE TIPOIJIO 1/2 CEK.

OBHYJIAEM CUETUMK CEKYHI

HEA /N 1
' ; VIHBEPTMPYEM ':'
,. |l ’=>':', ’:’=>' \J
; COXPAHAEM HOBOE COCTOSHUE
; OYHKIMA BDOS:
; CUUTATL BPEMA!
; AIPEC CTPOKM-IIABJIOHA
; UACH
; [IPEOEPA3YEM B IECAT.BUI
; IPOIIYCTUTHE IBOETOUYME
; MVHYTH
; TOXE IIPEOEPA3YEM

HA |l |l

KYIA BHBOIUTL (MIAINMY BAWT)

CTAPUVI BAUT
GJIAT: BANNCH BO VRAM

SAITEPXKA
AIIPEC CTPOKIN-IIABJIOHA

CKOJIBKO
BHBECTI!

BO3BPAT
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; IOJIVUEHVE JECATHMYHOI'O YMCJIA B KOIOE ASCII

; BXOI: [a] - YMCIIO, [de] - KYIOA ET'O 3AINCATH

; BHXO[I: (de) = HOECATUMYHOE 4YMCIIO,

; [de] = [de] + 3

404D 06 2F DaaDig:MVI b,'0'-1 ; TIOJYYEHME IECATUY. UMCIIA
404F 04 INR b ; IO AIDIPECY B [de] B ASCII,
4050 D6 OA SUI 10 ; UMCJIO B [al

4052 D2 404F JNC DaaDig+2

4055 C6 3A ADI '9'+1

4057 4F MOV C,A ; UUCIIO B [b] U [c]
4058 78 MOV A,B ; CTAPIIMA PA3PAI UMCJA
4059 12 STAX D

405A 13 INX D

405B 79 MOV A,C ; MIIADIMA PABPAL

405C 12 STAX D

405D 13 INX D

405E C9 RET

; PABOYAA OBJIACTBH

405F 00 MyJiffy:DEFB 0 ; CUETUMK CEKYHIO

4060 3F3F3A3F Timer: DEFB "27?:2?" ; WABJIOH IIJII BHBOIA

40064 3F H BPEMEHN
.DEPHASE

0095 PrgEnd EQU S-1 ; OTHOCUTEJILHHN AJIPEC KOHLA
end

3. MakpOKOMaHIE

Eme OIlHa BO3MOXHOCTb MaKpOoTI'eHepalunum - MCIIOJIBE30OBaAaHME
MaKpPOKOMaH[m. B sToM ciyuae IpyIirie KOMaHnIO JaeTcda mmM4a, " Kaxngoe
MCIIOJIE30BaAaHME STOI'O VIMEHIN B TEeKCTEe OymeT O3Ha4YaThb IIOOCTAaHOBKY
COOTBeTCTBmeeﬁ T'PYIIIBL KOMaHI B TEKCT. OnmcaHue MaKPOKOMAaHOBL
HAS3EBIBAT MaAaKPOOIIPpEeOeJIEHMEM. OHO BHIIJIAOUT CJI€OYIIMM o6pa30M:

MA MACRO rnapaMe TPLBL
KOMaHIBI-acceMbiepa
ENDM
Cnmcox mnapaMeTpoB MOXeT OTCYTCTBOBATHL. Torma MCIOJNIb30BaHMKE

VIMEeHV MaKPOKOMaHIIBI B TEeKCTEe 6yneM oBb03HAaUYaTh IIpoCcTO IIOOCTAHOBKY
BMECTO HeEeTro COOTBeTCTBmeeﬁ T'PYIIEl KOMaHI .
HaanMep, VMeeTCS MCXOIOHBIM TEKCT:

.780
SHIFT MACRO
LD A,B
RLCA
RLCA
RLCA
LD B,A



ENDM
Ld b,76
SHIFT

LD b, 34h
SHIFT

RET

END

[locyie ero TpaHcaguuy M80 moJjydmm:

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

. 780
SHIFT MACRO
LD A,B
RLCA
RLCA
RLCA
LD B, A
ENDM
0000' 06 4C LD b, 76
SHIFT
0002' 78 + LD A,B
0003' 07 + RLCA
0004' 07 + RLCA
0005' 07 + RLCA
0006' 47 + LD B, A
0007' 06 34 LD b, 34h
SHIFT
0009' 78 + LD A,B
000A' 07 + RLCA
000B' 07 + RLCA
000C' 07 + RLCA
000D' 47 + LD B, A
000E' C9 RET
END

Eci B 3arojioBke MaKPOKOMAaHIOBL OBLIIN YKAa3aHEl IIapaMeTprel, TO BMECTO
HUX B TEeKCTEe 6y)1yT IIOOCTAaBJIEHEI TE 3Ha4YeHM4d, KOTOPEIE OB
VMCIIOJIB3OBAHEL IIPM BBISOBE MaKPOKOMAHIEBL. HaanMep,
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'bcd-hex convrt' MSX.M-80 1.00 0l-Apr-85 PAGE 1

.Z280
TITLE 'bcd-hex convrt'
; === conversion of BCD-nmb to binary
AQ00 BCDARG EQU 0OAQ00h
AQ01 HEXRES EQU 0OAQ01h
MPLY10 MACRO Sreqg, Swreg
LD Swreg, Sreg ; KoOMpyem
SLA Sreg ; YMHOX. Ha 8
SLA Sreg
SLA Sreg
ADD Sreqg, Swreg ; npubaBuUTb 2
ADD Sreg, Swreg ; pasa
ENDM
; === OepeM apryMeHT
0000" 21 AO000 LD HL,BCDARG ; arg. address
0003"' 4o LD B, (HL) ; arg. in B
0004"' AF XOR A ; clear A
0005'" ED 6F rld
; === yMHOXaeM nmecaTkm Ha 10
MPLY10 A,C ; * 10
0007" 4F + LD C,A ; KOIMpPyeM
0008'" CB 27 + SLA A ; YMHOX. Ha 8
000A" CB 27 + SLA A
oooCc' CcB 27 + SLA A
000E"' 81 + ADD A,C ; NpubaBUTL 2
000F" 81 + ADD A,C ; pasa
0010' 4F LD C,A
; === npubaBJjsgeM eIOUHUIIE
0011" 78 LD A,B ; restore argument
0012' E6 OF AND OFh ; mask
0014' 81 ADD A,C ; add & get result
; === BO3BpPAT
0015" 32 AQ001 LD (HEXRES) ,A ;
0018"' C9 RET
END

JIokaJIbHEIE METKU MaKPOKOMAaHIOEL

BO3MOXHEl Cilydyay, KkoT'Za B TeJjle MaKpPOKOMAaHIE HYXHO MCIIOJIbE30BaTh
MeTkM. JCNoJb30BaTh OOBUHYI METKY HeJb3fg, IOTOMYy UWTO I[IPM BTOPOM
BEI3OBE MaKpPOKOMAaHIb HoaBuTCsa ommbka "MOBTOPHO onpelejieHHass MeTka'".
MakxpoacceMbiyiep [O3BOJIAeT OOOUTM 3TO OI'PaHMUUEHUE npn [IOMOIMU
VICIIOJIb30OBAHMSA JIOKAJIBHEIX METOK MaKpPOKOMaHIbl. BMecTo TakKMx MeTOK
MakpoacceMbJiep NOACTAaBJIA€T CBOM METKM OCODOro BMIOa B OMualas0HEe
..0000 ¥ ..FFFF.
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PaCCMOTpMM InIpruMepr C MCIIOJIb30OBaHMEM JIOKAJIbBHEIX MaKPOMETOK.

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

.780
00A5 PUTchr EQU 0A5h
PUT MACRO $SY
LOCAL $D
LD (SD) ,A
LD A, $SY
CALL PUTchr
JP SD+1
SD: DS 1,0
ENDM
PUT 66
0000"' 32 000B' + LD (..0000),A
0003' 3E 42 + LD A, 66
0005"' CD 0O0A5 + CALL PUTchr
0008' Cc3 000C" + JP ..0000+1
000B" + ..0000: DS 1,0
PUT 42
000C" 32 0017 + LD (..0001),A
000F' 3E 2A + LD A, 42
0011' CD 00A5 + CALL PUTchr
0014' Cc3 0018" + JP ..0001+1
0017" + ..0001: DS 1,0
0018' C9 RET
END
L
ﬂOHOHHMTeﬂbHHe BO3BMOXHOCTV MaKPOKOMaHI
Bo BpeMA KOMITMJIALI W MOXHO VCIIOJIB30OBATH Takr Ha3bBIBaeMbIe
IIepeMeHHbIe BPEeMEeHM KOMIIMIJIALIWIN . ﬂﬂH IIprCcBamMBaHMA SHadueHMd TakKoMm

[IepeMEHHOM MCIOoJIb3yeTca nupexkrtmsa SET:
mmMa SET  BelpaxeHUe.

Ona yhOpaBJeHus neyaThbio JIMCTUHTA MakpoacceMmbiepa MOXHO
MCIIOJIb30BATEL IUPEKTUBH :

LALL - BHEIBOOUT IIOJIHEIM TEKCT MaKPOPACUMPEeHUH;
SALL — TOJIbKO OOBEKTHEIM KO pacumMpeHus Oes TekcTa;
XALL — BEIBOOMT T€& CTPOKM, KOTOPHE I'€HEePUPYIT TEeKCT.
Onepauum:
& — CBAS3HBaHME MEeTKM M HapaMmerpa, HanpmMmep, ERROR&X;
;7 — MaKpPOKOMMEHTAapuii;
! - o3HauvaeT, UYTO 3Ba HMM - JMTepat. Hanpumep, "!;" o3Hauaer
CMMBOJI TOUKa C 3aNlgTOoN.
npeobpasoBaHMe BHPaxXeHMsa B uucjo. Hanpumep, $X+Y.

o©
|
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SAKJIIOUEHNE

Ha »TomMm MEI 3aKaHUYMBaeM n3ydeHme KOMaHI 1Z8 OVIPEKTUB SA3BEIKOB
acceMbiiepa M MaKpoacceMmbiiepa IJjig MuKpompolieccopa ZILOG-80 B cpene
MSX-2. B oOr'paHMUEHHOM OOBEMEe KHUI'M He yIaJloCh T[OAPOOHO OCBETUTH
HEKOTOPEIE TOHKME BOIPOCH NPOI'PaMMMPOBAaHMSA, HO aBTOPBE HAIEKTCH, YTO
HEKOTOpOe IMIpencTaBJieHre 0O apxXUTeKType MSX-2 u YyIIpaBJIEeHUN
YCTPOMCTBaMM 2TOM CHUCTEMBl BHMMATEJILHBM UMTATEJIb BCE Xe I[NOJIYyUUJI.

XejlaeM BaMm ycnexoB B NPOTPAMMMPOBAHMM M HaIeeMCHd, 4YTO 3Ta KHHUIAa
npenocraBmujia BaM OTBeTH Ha MHOTME BOIPOCH, KacawlMecsa CUCTEMH
MSX-2. ABTOpH OynyT OJarolapHBE 3a BCe 3aMeudaHMs M [OPpenJjioXeHMs II0
COOEPXaHNIO KHUIU.
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[IPVMJIOXKEHME 1. CUCTEMA KOMAHJ MMKPOIIPOIIECCOPA Z-80

B OpMIIOXEHUM TIPUBOOMUTCS IIOJIHEIM CHMCOK KOMAaHI MMKPOIIpolleccopa
Z-80 owpmer Zilog. IDaHa MHEMOHMKa KOMaHI Zilog ¥ COOTBETCTRYyHIAS
MHEMOHMKA IJiSd MMKpoIpolieccopa INTEL 8080 o&wupMer INTEL, omnmMcaHO
OeViCTBMEe KOMAaHJI, BpeMs BHIIOJIHEHMS KOMAaHI.

[I[pMHATEIE COKpalleHUsS ¥ OO03HAUEHUS

A - permucTp A;

I - perucTp I KOHTPOJA BEKTOpa MNPEPBIBAHMUI;

R - perucTp namaTtm R;

r - peructp A,B,C,D,E,H mymm L;

rl - TO X&, 4UTO U r;

HL - permucrpoBasd mnapa HL;

- COoCcTOsaHMe (QJjlara HEe MBMEHSETCH;

0 - bmnar coObpaceraeTcsa B 0;

1 - djar ycTaHaBJuBaeTcsa B 1;

X - dyar He omnpenesyieH;

? - cocrTodHue diara 3aBUCUT OT pes3yJibTarTa
onepaumun;

v - ecyu OpUIO HepenojiHeHue — 1, HeT - 0

P - eCJIM KOJIMUECTBO EIOMHUUHHEIX OMTOB pe3yJibTaTa
yeTHO (MM HOJBL) - 1, HeueTrHo - 0

d - CMelleHUue;

n - 8-Mm OMTHas KOHCTAaHTa;

nn - 16-Tu OMTHass KOHCTaHTAa WM alpec;

IFF - TPpUITEep pa3l3peleHUd NPepPEBAHUA;

dd - perucTp BC,DE,HL, SP;

qq - permctp BC,DE, HL, AF;

PP - permcTtp BC,DE, IX, SP;

rr - permctp BC,DE,IY,SP;

b - ©6utr swomep 0,1,2,3,4,5,6 wiu 7;

cc - ycaoeue Nz,7,NC,C,PO,PE,P mim M;

P - ampec pecrapra 0,8h,10h,18h,20h, 28h,
30h mam 38h;

e - CMelleHVe IIpM OTHOCUTEJIBHOM alpecaluiu;

s/b - yKasHBaeT Ha OuT b guelku S;

CY - Tpurrep (dmar) nepeHoca C;

() - KOCBEHHas anpecaumsa 0O COIOEPXMMOMY
onepaHna;

ylIl — UMCJIO LIUMKJIOB;

yT — UMCJIO TakTOB;

i1 - IOJIMHa KOMAaHIOe B OanTax.
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Tpynna koMaHp 8-paBpsifHOM Barpys3Ku

910 HauboJiee MHOT'OUMCJIEHHas Tpynna xomaHn. C  ux [IOMOIIBIO
NPOUBBOOUTCS obMeH IaHHBEMM MEeXITy BHYTPEHHUMA perucTpaMmu
MMKPOIIPOLIECCOPa, a TaKXe MeXIy BHYTPEHHMMM PeIrMCcTpaMy U sSdelKaMu
IaMsaTH .

CuMBOIIMUYECKOe dnarm Intel
MHEMOKO onMcaHue Om| 4l uT 8080
Cl|Z|V|S|N|H
ID r,rl r <=rl S IC3N R RCEN R3S B 1 4 MOV R, R'
LD A, I A<=I,PV=IFF|-|?2|?2|?2]|0|0| 2 2 9 —
1D A,R A <= R -] 2 2 9 -
1D I,A I <= A -] 2 2 9 -
LD R,A R <= A el 2 2 9 -
ILD r,n r <= n el ] 2 2 7 MVI R, N
LD r, (HL) r <= (HL) S IR N I LN A 2 7 MOV R, M
LD r, (IX+d) r <= (IX+d) ||| 3 5 19 -
LD r, (IY+d) r <= (IY+d)|-|-|-|-[-|-| 3 5 19 -
LD A, (BC) A <= (BQC) o IR N I I 1 2 7 LDAX B
LD A, (DE) A <= (DE) o IR I HE RN A 2 7 LDAX D
LD A, (nn) A <= (nn) L] 3 4 13 LDA NN
LD (HL),r (HL) <=r o IR I HE RN A 2 7 MOV M, R
LD (IX+d),r (IX+d) <= ||| 3 5 19 -
LD (IY+d),r (IY+d) <= z|-|-|[-|-|-|-| 3 5 19 -
LD (BC),A (BC) <= A o IR N I I 1 2 7 STAX B
LD (DE),A (DE) <= A S IR B I A 1 2 7 STAX D
LD (nn),A (nn) <= A -] 3 4 13 STA NN
LD (HL),n (HL) <= n S IR (R IO IR I ) 3 10 | MVI M,N
LD (IX+d),n (IX+d)<=n ] 4 5 19 -
LD (IY+d),n (IY+d)<=n ] 4 5 9 -
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T'pynna xoMaHn 1l6-paBpsifHOM BarpySKu

CuMBOJIMUECKOE dyrarm Intel
MHEeMOKOI onmcaHue Oy ulj yT 8080
Cl|Z|V|S|N|H
LD dd,nn dd<=nn A ] 3 3 10 LXI DD,NN
LD IX,nn IX<=nn L1 ] 4 4 14 -
LD IY,nn IY<=nn 3N I B BN B 4 4 14 -
LD dd, (nn) dd<= (nn) L] 4 6 20 -
LD HL, (nn) HL<= (nn) S B B B B B 3 5 16 LHLD NN
LD IX, (nn) IX<=(nn) 3N NN B BN B 4 o 20 -
LD IY, (nn) IY<=(nn) -] 4 6 20 -
LD (nn),HL (nn)<=HL S B B B B B 3 5 16 SHLD NN
LD (nn),dd (nn) <=dd L] 4 6 20 -
LD (nn),IX (nn) <=IX -] 4 o 20 -
LD (nn),IY (nn) <=IY S IEE BN BN B 4 o 20 -
LD SP,HL SP<=HL S BN B B B 1 1 6 SPHL
LD SP, IX SP<=IX L N R B R 2 2 10 —
LD SP,IY SP<=IY L3N R B B B B 2 2 10 —
PUSH qq SP<= SP-2 3 I I I O I | 3 11 PUSH PSW,
(SpP) <= ggq B,D,H
PUSH IX SP<= SP-2 S B B B A B 2 4 15 —
(SP) <= IX
PUSH 1IY SP<= SP-2 L R L B A 2 4 15 —
(SP) <= 1Y
POP qgqgq qg<= (SP) B R R et 3 10 POP PSW,
SP <= SP+2 [?2|2|?2|2]?]|~? B,D,H
POP IX IX<=(SP) S B B B B A 2 4 14 —
SP <= SP+2
POP IY IY<=(SP) S IR IR IO I IR ) 4 14 —
SP <= SP+2

Komarzma POP AF nejiaeT COOepXMMOe permucTpa NIpu3Hakos AF
PaBHEIM 3HAUEHMI permcrpa F m3 creka.
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KomManpm 8-paspsapHoli apupMeTmrm

CuMBOJIMY. dnrarm Intel
MHEeMOKO omnmcaHue oJI{ dIf| duT 8080
VIS|N
INC r r <= r+l V{?]|0 1 1 4 INR R
INC (HL) (HL) <= (HL) +1 V{?]0 1 3 11 INR M
INC (IX+d) (IX+d) <= v|?]0 3 6 23 -
(IX+d)+1
INC (IY+d) (IY+d) <= V{?]0 3 6 23 -
(IY+d) +1
DEC r r <= r-1 vi?|1 1 1 4 DEC R
DEC (HL) (HL)<=(HL) -1 V2|1 1 3 11 DEC M
DEC (IX+d) (IX+d) <= v]?]|1 3 6 23 -
(IX+d) -1
DEC (IY+d) (IY+d) <= V2|1 3 6 23 -
(IY+d) -1
ADD A, r A<=A+r V{?]|0 1 1 4 ADD R
ADD A,n A<=A+n V{?]0 2 2 7 ADI N
ADD A, (HL) A<=A+ (HL) V{?]|0 1 2 7 ADD M
ADD A, (IX+d) |A<=A+ (IX+d) V{?]|0 3 5 19 -
ADD A, (IY+d) |A<=A+(IY+d) v|[2]0 3 5 19 —
ADC A, r A<=A+r+CY V{?]|0 1 1 4 ADC R
ADC A,n A<=A+n+CY V{?]|0 2 2 7 ACI N
ADC A, (HL) A<=A+ (HL) +CY V{?]|0 1 2 7 ADC M
ADC A, (IX+d) |a<=a+ (IX+d)+CY v|[2]0 3 5 19 —
ADC A, (IY+d) |A<=A+(IY+d)+CY V|?]|0 3 5 19 -
SUB r A<=A-r vi?|1 1 1 4 SUB R
SUB n A<=A-n Vi?|1 2 2 7 SUI N
SUB A, (HL) A <= A-(HL) vi?|1 1 2 7 SUB M
SUB A, (IX+d) [A <= A-(IX+d) v|?]|1 3 5 19 -
SUB A, (IY+d) [A <= A-(IY+d) v|?]|1 3 5 19 -
SBC A, r A<=A-r-CY vi?|1 1 1 4 SBB R
SBC A,n A<=A-n-CY Viz?|1 2 2 7 SBI N




SBC A, (HL) A<=A- (HL) -CY vi2]1]? 1 2 7 SBB M
SBC A, (IX+d) |A<=A- (IX+d)-CY vi?2]1]? 3 5 19 —
SBC A, (IY+d) |A<=A-(IY+d)-CY viz(1l|?| 3 5 19 -
NEG A=0-A vIi?2]1]? 2 2 8 —
DAA IecaTrmyHasa P(? 21 1 1 4 DAA
KOpPpeKUud
Tpynna xoMaHn MHbOOPMaIMOHHOT'O O6MeHa
STa Tpynla KOMaHO [IO3BOJISET IMPOM3BOOMUTE OOMEH JaHHEIMM MEXIY
PETUCTPOBEIMM IIapaMu, COOEPXUMEIM CTeKa U PETUCTPOBOMU Iapou;
IPOM3BOAUTE CMEHY TeKyllero Habopa perucTpOB.
CUMBOJIMUECKOE dytarm Intel
MHeMOKOI omnmcaHue OJI| uIj 4T 8080
V|S|IN|H
EX DE, HL DE <=> HL 1 1 4 XCHG
EX AF,AF’ AF <=> AF' 20120212 1 1 4 -
BC <=> BC'
EXX DE <=> DE' 1 1 4 —
HL <=> HL'
EX (SP),HL| H <=> (SP+1) 1 5 19 XTHL
L <=> (SP)
EX (SP),IY| IY <=> (SP) 2 6 23 -
EX (SP),IX| IX <=> (SP) 2 6 23 -
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Komaugs 16-paspspHoi apubMeTmkm

CUMBOJIMYECKOE drnarm Intel
MHEMOKO onmcaHue Oo| Ul yT 8080
VIS|IN|H

INC dd dd<=dd+1 1 1 6 INX DD
INC IX IX<=IX+1 2 2 10 -
INC IY IY<=IY+1 2 2 10 -

DEC dd dd<=dd-1 1 1 6 DCX DD
DEC IX IX<=IX-1 2 2 10 -
DEC TY IY<=IY-1 2 2 10 -

ADD HL,dd| HL<=HL+dd 0|X| 1 3 11 DAD DD
ADC HL,dd| HL<=HL+dd+CY V{?|0[X] 2 4 15 -
SBC HL,dd| HL<=HL-dd-CY VIi?|1[X] 2 4 15 -
ADD IX,pp| IX<=IX+pp 0|x| 2 4 | 15 -
ADD IY,rr| IY<=IY+rr 01X| 2 4 15 -
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Jlormueckmue XKOMAaHIEI

CuMBOJIMUYECKOE dyiaru Intel
MHEeMOKOI onmcaHme Iyt | 4l yT 8080
V|s|N|H
AND r A<=A & T Pl2(of1| 1 | 1 | 4 ANA R
AND n A <=A & n Pl2(Of1| 2 | 2 | 7 ANI N
AND (HL) A <=A & (HL) Pl2(of1| 1 | 2 | 7 ANA M
AND (IX+d)| A<=A & (IX+d) P{?]|0|1| 3 | 5 | 19 -
AND (IY+d) | A<=A &(IY+d) P{?]|0]|1] 3 | 5| 19 -
OR r A<=A VT Pl2(ofo| 1 | 1 | 4 ORA R
OR n A<=A VT Pl2(of0| 2 | 2 | 7 ORI N
OR (HL) A <=A V (HL) Pl2(ofo| 1 | 2 | 7 ORA M
OR (IX+d) A<=A V (IX+d) P[{?]0]0| 3 5 19 -
OR (IY+d) | A<=A V(IY+d) P[?]|0]|0| 3 | 5 | 19 -
XOR r A<=Ad+r Pl2(ofo| 1 | 1 | 4 XRA R
XOR n A<=Ad+n Pl2(0fO| 2 | 2 | 7 XRI N
XOR (HL) A <= A d(HL) pl2|o]jo| 1 | 2 | 7 XRA M
XOR (IX+d) | A<=A dk(IX+d) pl2|0]|0| 3 | 5 | 19 -
XOR (IY+d) | A<=A d(IY+d) pl2|0]|0| 3 | 5 | 19 -
CP r A2 viz|i|?| 1| 1| 4 CPM R
CP n A ?n viz|i|2| 2| 2| 7 CPI N
CP (HL) A 2 (HL) viz|i|2| 1| 2| 7 CPM M
CP (IX+d) | A 2 (IX+d) v|z2|1|?] 3 | 5 | 19 -
CP (IY+d) | A 2 (IY+d) v|z|1|?] 3 | 5 | 19 -
CPL HBepcua oOu- 1(1f 1 1 4 CMA
TOB aKKyMyJI.
0 <=>1
CCF VHBEepTUPOBATH 0j0f 1 1 4 CMC
dsar C
SCF YcranoBka C 010 1 1 4 STC
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KoMaHOs AJst paBoT C OTAENBHEMM paspsifaMmu

CUMBOJINY . dytarm Intel
MHEMOKO onMcaHue Io1 | 41l yT 8080

BIT b, r O=r/b ? 1?2 |X|X|0|1]| 2 2 8 —

BIT b, (HL) 0

(HL) /b 2 |- |?[x[x|0of1] 2 3 12 —

BIT Db, (IX+d) |0=(IX+d) /b2 |- |?|X|X|0]|1]| 4 5 20 -

BIT b, (IY+d) |0=(IY+d) /b2 |- |?|X|X|0]|1]| 4 5 20 -

SET b, r r/b<=1 el 1-] 2 2 8 —
SET b, (HL) (HL) /b<=1 3 I I I I (N 4 15 -
SET b, (IX+d) | (IX+d) /b<=1|-|-|-| ||| 4 6 | 23 -
SET b, (IY+d) | (IY+d) /b<=1| ||| ||| 4 6 | 23 -
RES b, r r/b<=0 el 1-] 2 2 8 —
RES b, (HL) (HL) /b<=0 |[-|-|-|-|-|-| 2 4 15 -
RES b, (IX+d) | (IX+d) /b<=0|-|-|-|-|-| | 4 6 | 23 -
RES b, (IY+d) | (IY+d) /b<=0|-|-|-|-|-| | 4 6 | 23 —

KomaH s paGO‘I‘bI C IopTaMm BBO,Z[a/BbIBO,JIa

Muxponpoueccop INTEL8080 mMeeT BCEro OAOHY KOMaHIYy BBOIa M OIHY
KOMaHOy BBEIBOHA. I9TO CooTBeTCTBeHHO IN m OUT. Ilo xomaHme OUT
COOepXMMOe aKKyMyJiaTopa 3alMCEBaeTCad B IIOPT, HOMED KOTOPOTO
YKasbeBaeTCHa HENOCPEeNCTBEHHO B KOMaHIme. KomaHnma IN mos3BoOJIiAeT BBECTU
fanT M3 nopra BBOIA/BHIBOIA M BaHECTM €TI0 B aKKyMYyJISTOP.

K cumcrTeMe xoMaHI MuKpomnpoueccopa ZILOG-80 pofGamBJjieHEI KOMAaHIE
BBOIa/BEHIBOmA OJioka (kak TIomaroBeHEe, TakK M aBTOMAaTUUECKUe), U
BBOZA/BEHBOJA B IOPT, KOCBEHHO alpecyeMell 1o comepxmmoMy peructpa C
COOEPXMMOTO JIOOOTO M3 OCHOBHBEIX PEIMCTPOB MUKPOIIPOLEeCccopa.

Komaumer INI u IND ycTaHaBaupBawoT ¢jaar 7, eciam B=0.

Komauger IN 2?2, (C) wm OUT (C), (HL) =He wumMenT OoOpabaTEHBaeMOM
acceMbJIepOM MHEMOHMKM, HO MX MOXHO BBECTM IO MammMHHOMY kony ED 70
u ED 71 COOTBETCTBEHHO.
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CuMBOJIMUECKOE dnaru Intel
MHEeMOKO omnmcaHue Oor| Ui yT 8080
VI|S|N
IN A, (n) A <= nopT(n) 2 3 11 IN N
IN r, (C) r <= nopt(C) P(?2(0 2 3 12 —
IN ?, (C) Ycr. djnaros P[?2]0 2 3 12 -
kak y IN r
(HL) <=nopT (C)
INI B=B-1 X|X|1 2 4 16 —
HL=HL+1
(HL) <=nopt (C)
B=B-1 2 5 21
INIR HL=HL+1 X|X|1 -
[IoBTOPUTHL IIO-— 2 4 16
ka B<>0
(HL) <=mopT (C)
IND B=B-1 X|X|1 2 4 16 —
HL=HL-1
(HL) <=nopt (C)
B=B-1 2 5 21
INDR HL=HL-1 X|X|1 -
[IoBTOPUTH I[IO-— 2 4 16
ka B<>0
ouT (n),A nopT (n)<= A 2 3 11 OUT N
ouT (C),r nopt(C)<= r 2 3 12 -
ouT (C), (HL) | YcT.dbmarmu 2 3 12 -
nopT (C) <= (HL)
OUTI B=B-1 X|X|1 2 4 16 -
HL=HL+1
nopT (C) <= (HL)
B=B-1 2 5 21
OTIR HL=HL+1 X|X|1 —
[IoBTOPUTEL IIO-— 2 4 16
ka B<>0
nopT (C) <= (HL)
OUTD B=B-1 X|X]|1 2 4 16 —
HL=HL-1
nopT (C) <= (HL)
B=B-1 2 5 21
OTDR HL=HL-1 X|X]|1 —
[IoBTOPUTEL IIO-— 2 4 16
ka B<>0
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KomMaHuns nepexona

Muemoxkon |CHMBOJIMYECKOE drarm MuHeMOKOL
280 onmcaHue Io1 | 41l yT Intel 8080
V|S|[N
JP nn PC <=nn 3 3 10 JMP NN
Ecam ycinoBue JNz, Jz,
cc UCTUMHHO JNC, JC,
JP cc,nn |PC= nn, wuHaue 3 3 10 JPO, JPE,
NIPOIOOJIXUTDb Jp, JM
nporpaMMy NN
JP (HL) PC <=HL 1 1 4 PCHL
JP (IX) PC <=IX 2 2 8 -
JP (IY) PC <=1IY 2 2 8 -
JR e PC<=PC+e 2 3 12 -
Ecam C=0, npo- 2 2 7 -
JR C,e OOJIXMTBb IIPOI-—
paMMy, MHade 2 3 12
PC<=PC+e
Ecam C=1,npo- 2 2 7
JR NC, e OOJIXMTb IIPOI— -
paMMy, MHade 2 3 12
PC<=PC+e
Ecan Z=0,npo- 2 2 7
JR Z,e OOJIXMTE IPOT— -
paMMy, MHade 2 3 12
PC<=PC+e
Ecim Z=1,npo- 2 2 7
JR NZ, e OOJIXNUTHh IIPOT— -
paMMy, MHade 2 3 12
PC<=PC+e
B=B-1
Ecnn B=0 npo- 2 2 8
DJINZ e OOJIXNTHE IIPOT-— -
pamMMy, MHaue 2 3 13

PC<=PC+e
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I'pynna

KOMaHJ COBUIa M LUKINYECKOT'O CHOBMUIA

driarm InmHa |Yucego | Ywmcio Intel

MHeMOKOZ B MallMH. | TAKTOB 8080
Clz|V]|S|N BanT. | LMKIIOB

SLA r ?21?2(P|?|0 2 1 4 -
SLA (HL) ?|12[P[?]0 2 4 15 -
SLA (IX+d) |?|?|P|?]|0 4 6 23 -
SLA (IY+d) |?|?|P|?]|0 4 6 23 -
SRA r ?2|1?2[P[?]0 2 1 4 -
SRA (HL) ?21?2(P|?|0 2 4 15 —
SRA (IX+d) |?|?|P|?]|0 4 6 23 -
SRA (IY+d) |?|?|P|?]|0 4 6 23 -
SRL r ?21?2(P|2|0 2 1 4 -
SRL (HL) ?|12[P[?]0 2 4 15 -
SRL (IX+d) |?|?|P|?]|0 4 6 23 -
SRL (IY+d) [?|?|P|?|0O 4 6 23 -
RLA ? 0 1 1 4 RAL
RL r ?2|1?2[P[?]0 2 1 4 -
RL (HL) ?|12[P[?]0 2 4 15 -
RL (IX+d) [?]|?|P]|?|O0 4 6 23 -
RL (IY+d) [?|?|P]|?]|O0 4 6 23 -
RRA ? 0 1 1 4 RAR
RR r ?|1?2[P[?]0 2 2 8 -
RR (HL) 21?2(P|?|0 2 4 15 -
RR (IX+d) |2[?|P]|?]0 4 6 23 -
RR (IY+d) |2[?|P]|?]0 4 6 23 -
RLCA ? 0 1 1 4 RLC
RLC r ?2|1?2[P[?]0 2 2 8 -
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RLC (HL) 21?2|P|?2|0]|0 2 4 15 -
RLC (IX+d) |?|?[P|?]0]0 4 6 23 -
RLC (IY+d) (?2[?[P[?[0]0 4 6 23 -
RRCA 2111 10]0 1 1 4 RRC
RRC r 21?2|P|?2|0]0 2 2 8
RRC (HL) 21?2|P|?2|0]|0 2 4 15
RRC (IX+d) |?|?[P|?]0]0 4 6 23
RRC (IY+d) |?|?[P|?]0]0 4 6 23
RLD <1?2|P|2|0]|0 2 5 18
RRD <1?2|P|2|0]|0 2 5 18

ﬂeﬁCTBMe KOMaHIO CcIOBUI'a IIOACHAETCA PUMCYHKOM:

SLA (cOoBuUT' BJIEBO apM@MEeTUUECKUN) :

1
<4“— b7 |b6|b5(b4 |b3|(b2|bl|b0|<€4— O
I
dsar C perucTp/namMaTs
SRA (cOoBuI' BHOPABO apudMeTUUeCKUN) :
—
—» b7|b6|b5|bd|b3|b2|bl]|b0
L |
dnar C perucTp/namMaTs
SRL (cmeuI BHOPAaBO JIOTMYECKUM) :
[ [
—» b7|b6| 5|4 |b3|b2|bl|b0 P>
L | |
0
bmar C perncTp/naMaTs
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RLA (cmoBur BJIEBO dUYepe3 IIEePeHOC) :

L— < b7 (b6 |[b5|b4|b3|b2|bl|b0

A

dsar C AKKYMYJISATOP

Komanpma RL BEHIIOJIHAETCHA AHAJOTMUYHO Hal PETMCTPOM MJIM NIaMATBO.

RRA (coBuI BIPaBO Uepes IIEPEHOC) :

lb— > b7]1b6|b5(b4d|b3|[b2|bl|b0

Jiarm AKKYMYJIATO
b C P

Komanma RR BHIIOJIHAETCHA AHAJOTMUYHO HAaI PETMCTPOM MM IaMATBIO.

RLCA (UMKJIMUECKUM CIOBUI BJIEBO) :

1

< b7]1b6|[b5|b4d (b3 |b2[(bl|b0 [«
I
dygar C AKKYMYJIATOP

Komanzma RLC BHIIOJIHAETCHA AaHAJIOTMYHO Hal PEerMCTPOM MJIM [NaMATBI.

RRCA (UMKIMYECKMM CHBUI BIIPAaBO) :

[—b
»1b7|b6|b5|b4d|b3|b2|bl|b0
L
dsar C AKKYMYJIATOP

Komanzma RRC BHIIOJIHAETCH AaHAJIOTMYHO Hal PEerMCTPOM MIM [NaMATBI.
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RLD (ofBmMeH nojsiybamToR BJIEBO) :

| |
| —V
A A—

AKKYMYJISTOP namMsaTh, anpecyeMas (HL)

RRD (oBmMeH nosiy0aToOR BIPARBO) :

J O

AKKYMYJISTOP naMmaTe, anpecyemas (HL)

T'pynma xoMaHn Hepechuikm 6Jioka

CUMBOJIMUECKOE dytarm Intel
MHeMOKOI omnmcaHue O |4l |uT 8080

(DE) <= (HL)
LDI DE=DE+1 1-1?]-10]10| 2 4 16 -
HL=HL+1
BC=BC-1

(DE) <= (HL)
DE=DE+1
LDIR HL=HL+1 1-10]-10]0| 2 4 16 —
BC=BC-1
lloBTOpPAETCA
noxa BC<>0

(DE) <= (HL)
LDD DE=DE-1 “1-1?]-10]10| 2 4 16 -
HL=HL-1
BC=BC-1

(DE) <= (HL)
DE=DE-1
LDDR HL=HL-1 “1-{0]-10[0] 2 4 16 —
BC=BC-1
l[loBTOpPAETCA
noka BC<>0
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I'pynna kKoMaHn NOMCKa

MHeMOKOL

CUMBOJIMUECKOEe
onmcaHue

dsarum

It

qn

4T

Intel
8080

CpPI

A = (HL) °»
HL<=HL+1
BC<=BC-1;

P/V=0,if BC=0
P/V=1,1if <>0

16

CPIR

A = (HL) ?
HL<=HL+1
BC<=BC-1

[loBTOpPH"ETCHA
noka BC<>0

16

CPD

A = (HL) 2
HL=HL-1
BC=BC-1

P/V=0,1if BC=0
P/V=1,1if <>0

16

CPDR

A = (HL) ~?
HL=HL-1
BC=BC-1

lloBTOpPAETCA
noxka BC<>0

16

~ 144




KoMaHnm of6paleHust Kk MNOANpOoIrpaMMe

CUMBOJIMUECKOE dyrarum Intel
MHEMOKO onmcaHue I Il yT 8080
VIS|N
CALL nn SP <= SP-2 3 5 17 CALL NN
(SP) <= PC
PC = nn
Ecmm ycrnosue CcNz, CZ,
CC JIOXHO, IpO— 3 3 10 CNC, CC,
CALL cc,nn|OoJIXuThb IIPOI'-— CpPO, CP,
paMMy, MHaude CPE, CM
Tak Xxe, kKak u 3 5 17
g CALL nn
RET PC <= (SP) 1 3 10 RET
SP <= SP+2
Ecnum ycrnoBue RNz, RZ,
CC JIOXHO, IPO-— 1 1 5 RNC, RC,
RET cc OOJIXUTHE IIPpOT— RPO, RP,
pamMMy, MHaUe RPE, RM
TakK Xe, Kak u 1 3 11
oyisa RET
RETI BosepaT nocie 2 4 14 -
IpepeBaHmUSa
BosepaT nocie
RETN HeMaCKUpyeMO— 2 4 14 -
T'O I[PEepPBEBAHUA
RST p SP <= 3SP-2 1 3 11 RST N
(SP) <= PC
PC =p
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B cucreMe KOMaHI MMKPOIpOLEeCCOpa MMeeTCHd BOCEMb OOHODAMTOBEIX
xomMann RST 0 - RST 7 BHBOBa [NOANPOTPaMM, PAaCIOJIOXEHHBIX II0
brxcupoOBaHHEIM alpecaM. Hmxe npmBeneHa Tabimila COOTBETCTBUA MEXOY
S5TUMMM KOMaHIaMM M LIeCTHaOUATEPMUYHBEIMM alpecaMyM fgdeek I[DaMAaTK, Kynoa
epemaeTcsd yIpaBJIeHME MPM MX BBIIOJIHEHUU.

B MHeMOHUKe Z-80 ( B oTymumMe oT MHeMOHUMKM INTEL 8080) KOMaHIa
3anoMCEHBaEeTCa C yKasaHMeM HeNOCPeICTBEHHOTO ampeca obpalleHusa K
nonnporpamMmMme. Hampmumep, RST 7 3anmuceBaeTcsa kak RST 38h.

Komanzma Anpec HaudaJjla KomaHma Anpec HauajJa
INOANPOIPaMMEL MNoOONnpPoOIPaMMbBL

RST O 0000 RST 4 0020

RST 1 0008 RST 5 0028

RST 2 0010 RST 6 0030

RST 3 0018 RST 7 0038

Tpynmna koMaHJL yHOpaBJIEHMSI LEeHTPAJIbHEIM IIPOlLleCCOpPOM

Komanma NOP »TOM IpyNnneEl He NPOM3BOOMUT HMKAKMX Olepaumi, OHOHAKO
T.K. OHa BBIIOJIHAETCH 3a ONpPeIeJIeHHHM OTpe30K BPEMEeHM, ee MOXHO
MCIIOJIb30BAaTh B MNIpOoI'paMMax OJid 3aldaHMda BPEMEHHBIX MHTEPBAaJIOB.

lloasyieHne B nporpamMmme koMaHzsl HALT BemeT K OCTAHOBY  BHIIOJIHEHUA
NpoTrpaMMel. [[POOOJDKMTE BEIIOJIHEHME MNPOTPAMMBEl  MOXHO TOJIBKO HOJaden
curHajsia CEPOC wmnm 3AIIPOC IIPEPHBAHMA Ha COOTBeTCTByIME BXOIE
MMKPOIIpOLlIeCccopa. B pexmMe OXMIOAHMA KOMaHIOa CXoxa C koMaHmom NOP.

Komanma IM cCiyXmUT IOJid YCTAHOBKM BeKTOpa NpepeBaHmMM. KomanHnmer DI
n EI - 1nJy4 3anpeleHud M pas3pelleHMA MAaCKUPYEMBIX [NPEPhBAHUN.

Komauna IM 0 ycTaHaBJIMBAaeT pPeXUM [IPEPHEBaHUA, B KOTOPOM
[IpepeBapliee yCTPOMCTBO MOXET BCTABUTbH KAKYO-HUOYIOb KOMAaHIYy B WUHY
IOaHHBIX WM »OJiS BHIOJHeHmsa CPU.

Komanma IM 1 ycCcTaHaBJIMBAET pPeXMM [IPEPBBAHULA, B KOTOPOM
npoueccop O6ymoeT pearupoBaThb Ha [PEPBEBaHME, BHIIOJHAEMOE KOMaHIOM
RST 38H.

Komauma IM 2 yCTaHaBJIMBAEeT pPEeXMM I[IPEPEBaHUSA, B KOTOPOM
pa3pellaeTCcsa HENPSAMOM BEIBOB KaAaKOM-HMOYObL S4YEeMKM DaMaTu. B 2ToM

pexuMe CPU dopmMupyeT 16-OUTHHIM anmpec HaMaTKM. BoceMb BEPXHUX OUTOB
COOEPXUT PEeIucTp 1 KOHTPOJIA BEKTOpa IIPepbBaHUA.
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CUMBOJIMUECKOE dytarm Intel
MHEeMOKOI onmMcaHme IOi| ulj yT 8080
VIS|N
NOP HeT onepauwumn 1 1 4 NOP
HALT OcTaHOB 1 1 4 HLT
DI IFF=0 1 1 4 DI
ET IFF=1 1 1 4 ET
M 0 2 2 8 —
YCTaHOBKA
M 1 pexrma 2 2 8 -
IpEepPLBaHUM
M 2 2 2 8 -
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NPVMJIOXEHVE 2. JIMCTUHI' IIPOT'PAMME "OKEAH"

Hmxe npmMBOIMUTCSA JIMCTMHT OPOTPaMMB, PUCYKRUEN BacTaBKy C HAOIMCBI
"OKEAH" . IlporpamMMa OTTpPaHCIMpoOBaHa accembiepom DUAD.

TITLE Ocean

ORG 9000h
9000 CDC793 CALL ocean(
9003 C9 RET
0010 = nosprz EQU 16 ;HOMepa CHnpaMToB IJig 3acTaBku (1 +1)

; llomnporpaMMa 3anmMcM OaHHEIX B permucTp VDP

; [b]l] - manuBE, [C] - HOMep permcrpa
9004 78 wrrvdp: LD A,B ; Tpy3UM IaHHBE
9005 D399 ouT (99H) , A ; BHIKMIOEBaeM B nopT VDP
9007 79 LD A,C ; Tenepb HoOMep permucTpa VDP
9008 Fo680 OR 80H ; ycTaHarJmBaeM / OuT B 1
900A D399 ouT (99H) , A ; BHIKMIOEBaeM B nopT VDP
900C C9 RET ; BO3BpallaeMcs

; IDaHHBle-"KMPOMUMKK'" IOJI8 PUCOBaHMA KaPTUHOK Tuna "Oxean"

900D FFFFCOCO blockl: DB OFFh,OFFh,0COh,0COh,0COh,0COh,080h, OFFh
9011 COCO8OFF

9015 91919898 DB 91h, 91H, 98h, 98h, 98h, 98h, 96h, 6lh
9019 98989661

901D FFFFFFFF block2: DB OFFh,OFFh,O0FFh,OFFh,OFFh, OFFh, OFFh, OFFh
9021 FFFFFFFF

9025 91918181 DB 91h, 91h, 81h, 81h, 81h, 81h, 61h, 61h
9029 81816161

902D FFFEFCFC block3: DB OFFh,OFEh,O0FCh,Q0FCh, OFCh, OFCh, OFFh, OFFh
9031 FCFCFFFF

9035 91968686 DB 91h, 96h, 86h, 86h, 86h, 86h, 6lh, 61h
9039 86866161

; lomnporpamMMa NOOTIOTOBKM I'padMuecKOoro pexmMma

; naHHele niya "llym mopsa"

903D DEFS 6
9043 1EB71000 DEFB 30,183,16,0,0,0,90,14
9047 00005A0E
904B CD2894 draw: CALL EXchg
;o o———————= myM MOps
904E F7 RST 30h
904F 00 DEFB 0
9050 CO000 DEFW OcOh
9052 214A90 LD HL,draw-1 ; azmpec ©GalTa HaHHBX
; nnsa 13 permucTtpa PSG
9055 3EOD LD a,13 ; KOJI-BO permcTpoB PSG
9057 5E LD e, (HL) ; 3arpy3UTb IaHHBIE
9058 F7 RST 30h
9059 00 DEFB 0
905A 9300 DEFW 93h ; 3anmcaTb B PerucTp
905C 2B DEC HL ; crenyommy ©amMT IaHHBIX
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; llognporpaMMa PUCOBAHUA M300PaXeHMS M3 KUPIUUMKOB

; [HL] - azmpec KapTHHKHM,

4

4
4

I4

cllen.HoMep perucTpa PSG
ecniu He -1, TIOBT.

3anmcaTre B 16 perucTp VDP
HOMEp permcTpa HaJuTpe 4
repeneyaTsh HajuTpy

HOoMep 4

3arp. HoOMepa LBeTOB
3anmcaTbs B CUCT.HAY.

ampec permucTtpa 1 VDP
pasMep cnpanTa 16x16
fes yBeJIUUYeHUS

screen 2

SKpaHa

4
4
4
4

.
14

3D DEC a

F25690 JP p,draw+1
————— colOR 4=040

011004 LD BC,410H
CD0490 CALL wrrvdp
3E04 LD A4

D39A ouT (9AH) , A
3E00 LD A,Q

D39A ouT (9AH) , A
————— colOR 15,1,1

210F01 LD HL, 10Fh
22EAF3 LD (OF3EAH) , HL;
22E9F3 LD (OF3E9h) , HL
————— screen 2,2

21E0F3 LD HL, OF3EOh
CBCE SET 1, (HL)
CB86 RES 0, (HL)

E7 RST 30h

00 DEFB 0

7200 DEFW 72H

————— clear the sprites

E7 RST 30h

00 DEFB 0

6900 DEFW 69H

————— YCcTaHOBKA HAUAJIBHOM I103ULIUU
011758 LD BC,5817H
CD0490 CALL wrrvdp

C5 PUSH BC

CD2894 CALL EXchg

ED534994
79
324B94

78 103:

82
57

D5 104:

TE

CD2894
D1
210D90
FE31
280E
211D90
FE32
2807
212D90
FE33
2010

LD
LD
LD
LD
ADD
LD
PUSH
LD

CALL
POP
LD
CPp
JR
LD
CP
JR
LD
CP
JR

[DE]

- Xy Yy

const) ,DE
c

14

(
a

(
A,
A
D

> o w

14

DE
a, (HL)

EXchg

DE

HL,blockl

lll

z , wrvdm

HL,block?2

121

z , wrvdm

HL,block3

131

nz,ewrvdm
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4
const+2),a

[BC]

4

4

HadaJlbHasg CTPoOKa 5SKpaHa
n peructp 23

3anmMcaTb B 23 PermcTp
3anmMmcaTb IOaHHBIE oIOJIA
IBIXEHMS SKpaHa

(ranp: Okxean)
- pasmep Y*X

COXp. KOOpIOMHATH X,Y
CoxXp. pasmep 1o X

3arpys.pasmMep no Y
nobaBsuTs KoOOPL. Y
3aIMcaTb B KOOpPL. Y
COXPAaHUTb KOOPIOMHATEL
3arpysuUThb OdUepenHOM OamT
(BJIOK) KapTUHKU

CUMTATb KOOPIMHATH
3arpysmuTh ajpec 1 KUpII.
Hango ero pucoBaTb ?
ecnu Ja, PUCyeM
3arpy3UTh aipec 2 KUPI.
HaIoO €ero pmucoBaThb ?
ecnu ma, PUcCyeM
3arpy3UTh alpec 2 KUpPI.
HaIoO €ero pmucoBaThb ?
ecynM HeT, IepexoIuM



DE
b, 8
ldirvm

HL

nz, 104
DE, (const)

a, (const+2);

C,A
103
BC

I4
4

4

COXpaHsaeM KOOPAMHATEL
TPYy3MM OJIMHY KUPOMUIMKA
nepenmuceiBaemM B VRAM

no azgpecy [DE]
CUMTEIBAEM KOOPIOMHATEL
OIATH COXpaHdAeM
3arp.cT.banT aip.VRAM
nejiaeM M3 azpeca
wabJIOHOB azIpec LBETOB
3anmMceB. B amnpec VRAM
Iepenmuc.e LBeTa IaHHBE
cuMTeEBaeM amgpec VRAM
Tpy3MM OJIMHY OJIOKa
nobamJj. kK MJalueMy
DanTy azmpeca VRAM

coxpaHdaeM ampec VRAM

T.e. IepenmaeM €TI0

OCH. Tpylle PermucTpoB
cJenyoumMi aipec PUCYHKa
yMeHbllaeM pasmep o X
ecim <> 0, TO IHOBT.pPMUCOB.
3arp. MCXOIH.KOOPOMHATEL
BOCTaAaHOBUTL pas3Mep o X

ecyiM He BCe, TO IIOBT.
MHa4dYe CUUT.per.yIllpaBJIEHUMA
SKpaHoMm 23

90B7 D5 wrvdm: PUSH
90B8 0608 LD
90BA CD8092 CALL
90BD D1 POP
90BE D5 PUSH
90BF 7A LD
90C0 C620 ADD
90C2 57 LD
90C3 CD8092 CALL
90Co6 D1 POP
90C7 3EO08 ewrvdm: LD
90C9 83 ADD
90CA 5F LD
90CB D5 PUSH
90CC CD2894 CALL
90CF D1 POP
90D0 23 INC
90D1 0D DEC
90D2 20C8 JR
90D4 ED5B4994 LD
90D8 3A4BR94 LD
90DB 4F LD
90DC 10BB DJINZ
90DE C1 POP
; IBmxeHMe sKpaHa [b]
; [c] - paBen 23
90DF CD0490 move: CALL
90E2 113001 LD
90E5 CD2294 CALL
90E8 04 INC
90E9 20F4 JR
90EB CD0490 CALL
; pucyeM KopabJsmk
90EE 212291 ship LD
90F1 11D010 LD
90F4 010628 LD
90F7 C5 PUSH
90F8 CD5A92 CALL
90FB C1 POP
90FC 11D030 LD
90FF 3E71 LD
9101 CD6492 CALL

wrrvdp
DE, 130H
time

b
nz,move
wrrvdp

HL, shipdt
DE, 10D0Oh
BC, 2806h
BC

drawl

BC

DE, 30D0h
a,71lh
draw?2

- Tekyllee COCTOsHMe 23 permucTpa VDP
(HoMep perucTpa)

CIBMHYTH BKpaH
3arp. pasMep 3alepXKu
3aIepxKa

cryen. Mo3uLMsS 3KpaHa
eciu He 0, TO IHOBT.
MHaye IMOCJI.pas3 CIBUH.

;ampec OJIOKAa OAHHBIX
;KOOpIOMHATEL ¥ M X

pasMeps XxXY

COXPAaHUTb pPa3MEPH
nepedbp. OaHHBIE B WabJI.
CUMTAThb pPasMepH

ampec LBETOB

upeT M300paxeHud M QoHa
3al0JIHUTh LIBETA



9104
9106
9107
9108

910A

910D
910E
9110
9113
9115
9116
9117

9119
911cC

911D
911F

3E10 SETspr: LD
7 RST
00 DEFB
8400 DEFW
111292 LD
EB EX
0640 LD
CD8092 CALL
BHIBOI cnpaiTor # Nosprz
3E10 LD
7 RST
00 DEFB
8700 DEFW
115292 LD
EB EX
0608 LD
C38092 JP
00000000 shipdt: DEFB
00000000
0000000000000000
00000000000000000000
0102060C DEFB
1C78
00000000 DEFB
00000000
0000000000000000
000000000000000000
01020408 DEFB
102040F8
F838686878D8ES
00000000 DEFB
00000000
000000000000000000
01020408 DEFB
10304081
01030303030707E8
9888E89808FC04
00000000 DEFB
0000000000
01010206 DEFB
0F000080
8000000000C03006
07070707070707
T7C82027E DEFB
813F4487
000000000000 DEFB
80C00000 DEFB
00000100
00000CO020100FFOF

a,nosprz
30h

0

84h

DE, sprz

DE, HL
b, 64
ldirvm

a,nosprz
30h

0

87h

DE, xyspr

DE, HL

b, 8
ldirvm
0,0,0,
0,0

14 14

0
0

14

14

0
0

14

14

0
0

Y3HaeM anpec

mabJioHa HOMEP
Nosprz

Tpy3MM alpec IOaHHBIX
oijs wabJIOHOB

U OJuHy 2 mabJIOHOB
nepenmuceiBaemM B VRAM

Y3HaeM anpec

TaOJIMLE aTPUOYyTOB
nynockocTtu Nosprz
Tpy3uM amnpec
OJIO0Ka IOaHHBEIX

U OJuHy ©OJIoKa
nepenmceiBaeMm B VRAM

IOIOIOIOIOIOIOIOIOIOI
0,0,0,0,0

14 14 ’ ’ ’

1,2,6,12,28,78H

0,0,0,
0,0

14 14

0
0

14

14

0
0

14

14

0
0

’O’O’O’O’O’O(OIO(OIOI
0,0,0,0

14 14 14 14

1,2,4,8,16,32,64,248,248,56, 68H,
68H, 78H,216,232

¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0

1,2,4,8,16,48,64,81H,1,3,3,3,3,
7,7,232,98H,88H,232,98H,8,252,4

0,0,0,0,0,0,0,0,0

1,1,2,6,15,0,0,80H,80H,0,0,0,0,
192,48,¢6,7,7,7,7,7,7,7

7CH,82H,2,7EH, 81H, 63,68,87H

0,0,0,0,0,0
80H,192,0,0,0,0,1,0,0,0,12,2,1,

0,255,15,2,1,0,0,0,80H,255,255,0
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91D0 020100000080FFFF00

91D9 007C7830 DEFB 0,7CH,78H,48,32,255,255,1,242,0,
91DD 20FFFFO1 0,0,0,224,80H
91E1 F200000000E080
91E8 00000000 DEFB 0,0,0,0,0,0,0,0,0,0
91EC 000000000000
91F2 01061860 DEFB 1,6,24,96,0,0,0,0,241,16,27H
91F6 00000000F11027
91FD 0000000000 DEFB 0,0,0,0,0
9202 0C81F008 DEFB 12,81H,240,8,7,0,0,0,0,0,248
9206 070000000000F8
920D 0000000000 DEFB 0,0,0,0,0

; IDaHHBEle IOJia chnpauToB IOBIY m MATOAK
9212 89DAAASB sprz: DEFB 137,218,170,139,138,0,127,255,
9216 8AQ007FFF 193,1%92,0,113,170,170,115, 34
921A C1COOO071AAAAT322
9222 9F4444C4 DEFB 159,68,68,196,68,0,3,131, 255,
9226 44000383FFFE0091 254,0,145,82,92,210,81
922E 525CD251
9232 36555556 DEFB 54,85,85,86,85,85,85,246,0,0,0,
9236 555555F6 48,121,255,207,134
923A 0000003079FFCF86
9242 75554545 DEFB 117,85,69,69,67,65,69,66,0,0,0,
9246 43414542 195,231,255,60,24

924A 00000O0C3ET7FF3C18

; KoopIMHATH Xy crnpanTor # Nosprz
9252 6010400E xyspr:DEFB 60h,10h, nosprz*4,14, 60h, OEQh,
9256 60E0440E (nosprz+1l) *4,14

; 3BanoJiHeHme VRAM IaHHBEIMU

; [HL] - orkyma, [DE] - xyma, [BC] - x,y
925A D5 drawl: PUSH DE ; COXpaHuTB ajpec VRAM
925B CD8092 CALL ldirvm ; IepenmucaTtb OJIOK
925E D1 POP DE ; cuMTaTh azpec VRAM
925F 14 INC D ; CcJemymolas CTpoKa
9260 0D DEC C ; ecnu He BcCe,
9261 20F7 JR NZ,drawl ; TO INOBTOPUTH
9263 C9 RET ; MHade BO3BPAT

; 3anoJjiHeHme VRAM const

; [DE] - xyma, [BC] - x,y, [a] - const
9264 D5 draw2: PUSH DE ; COXPaHMUTb anpec
9265 C5 PUSH BC ; VRAM 1 pasMep:l
9266 CD7292 CALL fillvm ; BaloJIHUTb CTPOKY
9269 C1 POP BC ; CUMTaTb pPa3MEpPH
926A D1 POP DE ; u ampec VRAM
926B 14 INC D ; CJllemypumasa CTpoKa
926C 0D DEC C ; pasmep Y=Y-1
926D 20F5 JR NZ,draw?2 ; ecJu He BCe,TO
926F C9 RET ; IIOBTOPUTH

; BanojsiHeHme VRAM 255



9270

4

9272
9275
9276
9278

[a]l, len [b],

wrvram
DE
$-4

adr [DE]
; Bamnmucars OamTt BO VRAM

; IIOBTOPMTHL, €CJIM Hano

4

9279
927A
927B
927¢C
927E
927F

9280
9281
9282
9284
9285
9287
9289
928B
928D
928E

928F
9293
9297
929F
92A7
92AF
92B3
92B7
92BF
92C7
92CF
92D3
92D7
92DF
92E7
92EF
92F3
92F7
92FF
9307
930F
9313
9317

- adr
DE, HL
30h

0

4Dh
DE, HL

;3anmcaTrs B VRAM
; (Oojsa msx-2)

[HL] source
BC

, [DE] DEst, [b] length

; COXPaHUTL PEIUCTPOBYI IIapy
; BHIOPOCUTL MIammmy OamT

; ampeca VRAM

; 3aTeM cTapumy OamT

; BEICTaBUTb 6 OuMT B 1

; 3arpysmuTb HOMep nopra VDP
; BHIBECTU OJIOK
; CUMTaTb PEIMCTPOBY IHapy

3EFF fvmFE: LD
3anoJiHeHre VRAM const
CD7992 fillvm: CALL
13 INC
10FA DJINZ
C9 RET
3anmuck [a] Bo VRAM [DE]
EB wrvram: EX
F7 RST
00 DEFB
4D00 DEFW
EB EX
C9 RET
; Hepecruika RAM B VRAM
C5 ldirvm: PUSH
7B LD
D399 ouT
TA LD
F640 OR
D399 ouT
0E98 LD
EDB3 OTIR
Cl POP
C9 RET
[loonporpamMa 'OKEAH'
20313232 okean: DEFB
33202031
3320203133203132
3233203133202031
3320313320203133
31332020 DEFB
31332031
3320313320203133
2020203133202031
3320313320203133
31332020 DEFB
31332031
3232332020203133
2020203132323232
3320313320203133
31332020 DEFB
31332031
3233202020203132
3320203133202031
3320313232323233
31332020 DEFB
31332031
3232332020203133

A,E

(99%h) , a
A,D

40h

(99h) ,a

c, 98h

BC

'1223 13
'13 13 13
'13 13 122
'13 13 123
'13 13 122
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13 1223 13 13 13 13"

13 13 13 13 13 13"

3 13 122223 13 13"

123 13 13 122223"

3 13 13 13 13 13!



13 1223 13 13"

13 1223 13 13 13"

247,211,197,211,207,192,218,206,
217,202,32,208,201,207,206

197,210,211,203,201,202,32,204,
193,199,197,210,216,32,227,235

32,247,236,235,243,237,0

'(c) ',199,210,213,208,208,193,

',247,240,236," "'

239,203,197,193,206,'", 1988',0

226,213,200,212,193,32,229, 205,

193,210,0

ampec IaHHBIX
pasmep YxX

HadaJIbHEM anpec VRAM
pUcyeM KUPIMUUKAMU
uBeToM 15

HaOnMcb 'BCeCOmn3HBM
C TAaKUX KOOPIMHAT

TOYHO TaKXe HalucaThb
'ByxTa Emap'

m '1988"

3apUCOBaATL CTPOKY C
STYUMM KOOPAMHATaMU
TaKOM IOJIMHEL

931F 2020203133202031

9327 3320313320203133

932F 31332020 DEFB '13 13 13 13

9333 31332031

9337 3320313320203133

933F 2020202031323233

9347 2020313320203133

934F 20313232 DEFB ' 1223

9353 33202031

9357 3320203133203132

935F 3233202020313320

9367 2020313320203133

936F F7D3C5D3 pbyok: DEFB

9373 CFCODACE

9377 D9CA20DO0

937B COCFCE

937E C5D2D3CB DEFB

9382 C9CA20CC

9386 C1C7C5D2D820E3EBR

938E 20F7ECEB DEFB

9392 F3EDOO

9395 28632920 cfib: DEFB

9399 C7D2D5DO0 ' F&B,

939D D0C12046

93A1 26422C20F7F0EC2022

93AA EFCBC5C1 DEFB

93AE CE222C203139383800

93BR7 E2D5C8D4 emar: DEFB

93BB C120E5CD

93BF C1D200

93C2 3139383800 year: DEFB '1988',0
ocean(@: ; Pucyem mzobpaxeHue

93C7 218F92 LD HL, okean

93CA 012007 LD BC,0720h

93CD 110002 LD DE, 0200h

93D0 CD4B90 CALL draw

93D3 3EOF LD a,0Fh

93D5 116F93 LD DE, pbyOK

93D8 210812 LD HL,1208h

93DB CD099%4 CALL print2

93DE 21A261 LD HL, 61A2h

93E1 11B793 LD DE, emar

93E4 3EOF LD A, 0Fh

93E6 CD099%4 CALL print2

93E9 21AC73 LD HL, 73ACh

93EC 11C293 LD DE, year

93EF 3EQF LD A,OFh

93F1 CD0994 CALL print2

93F4 111837 LD DE, 3718h

93F7 06DO0 LD B, 0DOh

93F9 3EE4 LD A, OE4h
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93FB
93FE
9400
9403

9406

CD7292
3EOE

21B81C
119593

C30994

CALL
LD
LD
LD

JPp

fillvm
A,14

HL, 1CB8h
DE, cfib

print2

YCTAaHOBUTEL LBeT 14
U TaKMe KOOPIMHATEHL
B34ThE TekcT ' (c)
rpynmna F&B...'

¥ BEIBECTM €TI0 Ha

4

9409
940C
940D
940E

9411
9412

9413
9414
9415
9416

9417
9418
9419
941A
941B
941D

941E
941F
9420

D5
EB
21B9FC

73
2B

2B
72
D1
1A 108:

B7
Cc8
F7
00
8D0O0
35

- aIpec Hanuucwu,
32E9F3 print2:1d

PUSH
EX
LD

LD
DEC

DEC
LD
POP
LD

OR
RET
RST
DEFB
DEFW
DEC

DEC
INC

(OF3ES%h), a
DE

DE, HL

HL, OFCB9h

(HL) , E

[lognporpaMMa IIJIOTHOM [eYaTU B PEXUME

[HL] - x,y, [DE] [a]

14

SCREEN 2

- LBeT
yCTaHaBJIMBaeM LBeT [a]
COXpaHdaeM ampec TeKCTa
3aHoCuMM B DE KOOpOMHATEHL
3arpyxaeM ampec CHUCTEMHBIX
KOOPIOMHAT
3alMCHBAEM KOOPIMHATY Y
nojlydyaeM aIpec CUCTEMHOM
KOOpIOMHATH X

3anMCEBaeM KoopIMHaTy X
CUMTHBAaEM aIpecC TeKCTa
TPpy3UM OouepenHOM OanT
TEeKCTa

NpoBepsaeM: IHOCJeOHMIN 2
ecniu na, TO BO3BPAaT

VHaue revaTaeM ero
npupamenve X = 6,a He 8
(kaxk B cUcCTeMe)

crlenymniui CHUMBOJI
IIOBTOPUTH

9422
9423
9424
9425
9427

[lognporpaMMa 3amepXKu
Bxomn Ha TIME+3,
Bxon Ha TIME,

1B time:
TA

B3

20FB

C9

YMEHBUIUTE,
eciim DE <> 0

TO HIOBTOPUTH
MHa4Ye BO3BpaT

E5
214D9%4
TE
70
47
23
TE
71
4F
23
TE
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[DE] - KOJI-BO ILIMKJIOB
KOJI-BO LUMKJIOB = FFFF

DEC DE ;

LD A,D ;

OR E

JR NZ, time ;

RET ;

PUSH AF

PUSH HL

LD HL, EXxd

LD A, (HL)

LD (HL),B

LD B,A

INC HL

LD A, (HL)

LD (HL) , C

LD C,A

INC HL

LD A, (HL)



9436 72 LD (HL) , D

9437 57 LD D,A
9438 23 INC HL
9439 7E LD A, (HL)
943A 73 LD (HL) , E
943B 5F LD E,A
943C E1 POP HL
943D D5 PUSH DE
943E ED5B5194 LD DE, (EXxd+4)
9442 225194 LD (EXxd+4) ,HL
9445 EB EX DE, HL
944¢ D1 POP DE
9447 F1 POP AF
9448 C9 RET
9449 const DEFS 4
944D EXxd: DEFS 9
END
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NPWIOKEHME 3. JIMCTUHT MPOT'PAMMH YIIPABJIEHVA CIPANTOM

Huxe OpmuBOOMTCHA JIMCTMHI [OPOTPaMMEl YIPaBJIEHMS CHOpPauToOM OIpHU
moMomM IXOMCTMKa. Eciam y Bac ero HeT, MOXHO BOCIOJb30BaThCSH
MSX-MpHmubio. i paboTeH MBIM B PEeXMMe IXOMCTMKA IIPpY BKJIIOUYEHUU
KOMIIbIOTEpa WM yCTaHaBJIMBaS MelIb B pasbeM, HOEepPXMUTe HaxaToM JeBYD
KHOIIKY MpIIM. [lporpamMMa OTTPAaHCIMPOBaHa accembiiepom cucTeMsl DUAD.

'sprite ctrl' Z280-Assembler Page: 1
title 'sprite ctrl’
; KOHCTAaHTH
0001 = nospr EQU 1 ; HOMEp aKTMBHOI'O clpaiTa
0001 = step EQU 1 ; mar npupameHus KOOPpAMHAT
ORG 9000h ;HauvaJlbHBEIM ampec IpoT.
; BBOIMM HOMEP IXOMCTUKA
9000 CDCO00O0 CALL 0COh ;beep
9003 21AEF3 LD HL, OF3AEh ;pasMm. 3kp. B screen 0
9006 3628 LD (HL) , 40 ;width 40
9008 210F01 LD HL,010Fh
900B 22E9F3 LD (OF3E9h) ,HL;colOR 15,1
900E 21EOQF3 LD HL, OF3EQOh ;vdp (1)
9011 CBCE SET 1, (HL) ;16*16
9013 CBS86 RES 0, (HL) ;HOPM. pas3Mep clipanTa
9015 CD6CO0O0 CALL 6Ch ;screen 0
9018 CDCCO0O0 CALL 0CCh ;key off
901B 21F190 LD HL, input ;BBemmuTe HOMEP IXOMC.
; BBHIBOI COOOWEHMSA Ha SKpaH
901E 7E LD a, (HL)
901F B7 OR a ;ecnu kon cuMmBojia = O,
9020 2806 JR z,102 ; TO 3aKOHUYMTL BHIBOI
9022 CDA200 CALL 0A2h ; BHIBOI CHMMBOJIa (A)
;Ha DKpaH
9025 23 INC HL ;ampec cJjiel. CHMBOJIA
9026 18F6 JR $-8 ; IIOBTOPUTEL BHBOI
9028 CDY9FO0O0 102: CALL 9Fh ;BBECTM CMMBOJI C KJIaB.
902B 0600 LD b,0 ;HOMep mxomctuka = 0
902D D630 SUB 0! ;IpOBEPSAEM:
902F 280A JR z,101 ;HaxaTo "0", nepexomum
9031 04 INC b ;ecay HeT, TO IXomc.=1
9032 3D DEC a ;Haxara "1"
9033 2806 JR z,101 ;ecnu nma, TO IepexonuM
9035 04 INC b ; IKOVICTUK = 2
9036 3D DEC a ;ecnu Haxara "2V,
9037 2802 JR z,101 ; IepexonuM
9039 18ED JR 102 ;MHauUe BBOIMM CHOBAa
; cosnmaeM wabyioH HoMep NoSpr
903B CD7200 101: CALL 72h ;screen 2
903E C5 PUSH BC ; COXp. HOMEP IXOMCTMKA
903F 3E01 LD a,nospr ; TPYy3UM HOMEpP chopamnTta
9041 CD8400 CALL 84h ;y3HaeM anpec mabJioHa
9044 111191 LD DE, sprdat ;rpy3mMM ampec IaHHBHX
9047 012000 LD BC, 32 ; OJIVHA IOaHHBIX
904A EB EX DE, HL
904B CD5CO00 CALL 5Ch ;rnepenuc. 0OJ0k BO VRAM
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904E
9050
9053
9056
9059
905A

905D
9060
9061
9062
9063

9065
9066

9069
906A
906B
906C
906F
9070
9072

9074
9075
9077
907A

907C
907D
907F
9082
9085

9087
9088
908A
908D

908F
9090
9092
9095
9098

909A
909B
909D
90A0

90A2
90A3
90A5

3E01
CD8700
113191
010400
EB
CD5CO00

110001
1B

TA

B3
20FB

Cl
CDB700

D8

78

C5
CDD500
B7
28F3
OEO1

3D
2005
CDBDY90
18D2

3D ur:

2008
CDBD90
CDC890
18C7

3D
2005
CDC890
18BF

3D
2008
CDC890
CDD690
18B4

3D
2005
CDD690
18AC

3D dl:

2008
CDD690

; BBEIBOIVIM CHpaTZT Ha DBSKpPaH

putspr: LD a,nospr
CALL 87h
LD DE, y
LD BC, 4
EX DE, HL
CALL 5Ch
; Bazmepxka
LD DE, 100h
DEC DE
LD a,d
OR e
JR nz,$-3
; BBOOMM stick (b)
stick: POP BC
CALL OB7h
RET c
LD a,b
PUSH BC
CALL 0D5h
OR a
JR z,stick
LD c,step
; BBEpX
DEC a
JR nz,ur
CALL moveUP
JR putspr
; BBepx/BIPaBoO
DEC a
JR nz,right
CALL moveUP
CALL moveRG
JR putspr
; BIIPABO
right: DEC a
JR nz, rd
CALL moveRG
JR putspr
; BIpPaBO/BHMU3
rd: DEC a
JR nz,down
CALL moveRG
CALL moveDW
JR putspr
; BHU3
down : DEC a
JR nz,dl
CALL moveDW
JR putspr
; BHU3/BJIEBO
DEC a
JR nz,left
CALL moveDW
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; TPYy3UM HOMEpP cIpanTa
;y3HaeM anp.Tabi.arp.
;ampec OJIOKa HOaHHEIX

; OJIMHa OJIoka

;iepeceyiaeM 0OJIOK

;y KOJI-BO IIYCTBEIX LIMKJIOB

;ecam <> 0, TO TIOBT.
; CUMTEIB. HOMEP IXOMUCT.
;IIPOB., HE HaxaTo Ju
;ctrl+STOP
jeciu ma, TO BO3BpPAT
;A = HOMEpPY IXOMCTMKAa
;ONATH COXP. HOMEp IX.
;BBOIOMM Halp. IXOMC.
;eCIIM HMYEeIrO He HaxarTo,
; TO BBOI CHOBa

;3arp. 3HauyeHMe mara

;HaXxaTo BBEpX ?

;€CJIM HeT, TO CJenymoul.
;MHade - YyMeHblleHure Y
;U IIepexonyM Ha CIp.

;y TO Xe&, YTO I BHIIE



90A8
90AB

90AD
90AE
90BO
90B3

90B5
90B8
90BB

90BD
90CO0
90C1
90cCc4
90C7
90C8
90CB
90cCcC
90CE
90D0
90D2
90D5
90D6
90D9
90DA
90DC
90DE
90EO0
90E3
90E4
90E7
90ES8
90EB
90EE
90EF
90F0
90F1
90F5
90F9
9101
9109

9111
9115
9119
911cC
9120
9128
912cC

CDE490 CALL moveLF

18A1 JR putspr
; BJIEBO

3D left: DEC a

2005 JR nz,lu

CDE490 CALL movelF

1899 JR putspr
; BJIeBO/BBEpPX

CDE490 lu: CALL movelF

CDBDS0 CALL moveUP

1891 JR putspr

; YMEHblleHMe fgdYeMKM Y Ha 3HadeHMe mara (B peructpe C)

3A3191 moveUP: LD a, (y) ;A = (Y)

91 SUB e} ;A = A - mar
DCEF90 CALL c, 1da0 ;ecam < 0, To A=0
323191 LD (y),a ;coxpaHaeM A B (Y)
Cc9 RET

3A3291 moveRG: LD a, (x) ;A = (X)

81 ADD a,c ;A = A + mar

FEFO CP 240 ;IpoB: A<240 ?
3802 JR c,$+4 ;eciam Her,

3EEF LD a,239 ;70 A=239

323291 LD (x),a ;coxpaHsaeM A B (X)
C9 RET

3A3191 moveDW: LD a, (y) ;A = (Y)

81 ADD a,c ;A = A + mar

FEBO CP 176 ;OpoB: A<176

3802 JR c,$+4 ;ecnu HeT,

3EAF LD a,1l75 ;70 A=175

323191 LD (y),a ;coxpaHdgeM A B (Y)
C9 RET

3A3291 movelLF: LD a, (x) ;A = (X)

91 SUB c ;A = A - mar
DCEF90 CALL c,1da0 ;ecau < 0, To A=0
323291 LD (x),a ;coxpaHsaeM A B (X)
C9 RET

AF 1da0: XOR a ;A =0

C9 RET

F7D7C5C4 input: DEFB 'BBemmre HOMep mxomctmka (0-2): ',0
C9D4C520

CECFCDC5D220C4D6

CFCAD3D4C9CBC120

28302D32293A2000

; Tabnuia wabjsoHa HoMep NOSPR
F0818181 sprdat: DEFB 240,129,129,129,129,1,0,28,0,1,129
8101001cC

000181

818180F0 DEFB 129,129,128,240,0,30,2,2,2,2,0,0
001E020202020000

70000002 DEFB 112,0,0,2,2,2,2,30,0
0202021E00
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9131
9132
9133
9134

58
80
04
OF

; Tabamua aTpmMbOyToB cHopanTa HoMep NOSPR

y:
X3

clrspr:

DEFB
DEFB
DEFB
DEFB
END

88
128

nospr*4

15

160

; KOOpIOMHAaTa Y
; KoopomHaTa X
;HOMep mabJjioHa chopanTa
;UBET cropanTa



[IPWIOXEHVE 4. IIPYMEP OPTAHMUSBALIMM CBSISEM C SI3HKOM MSX-BASIC.
"YHMBepCcajibHOE MeHD"

[lpyBemeHHass HMXe IIporpaMMa Ha SIBBIKE MSX-BASIC BEIBEIBAET
IOoONpOTpaMMy Ha f3bIKe accembiiepa U nepenaeT ey alpec CTPOKOBOTO
Maccupa, MCHoJabsysa oyHkumio VARPTR. Maccub NOpelCcTaBJigseT CcoOOo¥ MeH.
CTpoxka Maccura, HauyHaolasacad c CUMBOJIa npobes, cUMUTaeTCcHd
KOoMMeHTapuem. IlycTasg cTpoka ("") daBjadgeTcsda NPM3HAKOM KOHIlA MEHI.

[loonporpamMMa Ha acceMOjiepe puUCyeT Ha BKpaHe (mapameTper SCREEN
0, WIDTH 80 - ycTaHaBJIMBAaTCH 3apaHee) OKHO, pPasMepe KOTOPOTO
ONpenesIgnTCsa NPOTPaMMHO, MCXOOd M3 NapaMeTpOoB IIepelaHHOT'O MacCCHuBba
(Y - no xoJImMuecTBY SJIEMEHTOB MaccCueBa, T.e. OO INyCTOM CTPOkM, X -
o HauboJlee IOJIMHHOM CTpoOkKe) . KoopIMHaATH OKHa MNpoI'paMMa Ha  SA3HEKe
MSX-BASIC nepemaet oyHkumenm LOCATE X,Y, mucnomab3ysa ToT QakKT, UYTO
VMHTEpPNpeTaTop 3alMcCHBaeT 3HadeHud X M Y B CUCTEMHBIE SAYEUKU.

CTpoka-KypCop YCTaHaBJIMBAETCS Ha [EPBBEM BO3MOXHBIM BapMaHT
BEIOOpPa MEHK (KOMMeHTapum IPONyCKAalnTCH) . Sty CTPOKY MOXHO
rnepeMenmaTs B Opelejiax OKHa C I[IOMOIBID KJaBuill BBepx/BHU3. BHOOP

OCYIECTBJIA€TCA HaxXaTMeM KJaBUIM BBOZ.
BribpaHHas CTpoka OTMedaeTcs Tajloukoy, M [OporpaMMe Ha  S3HKE
MSX-BASIC BoO3BpallaeTCcsa ee HOMep. Eciam B MOMeHT BHOOpa OBUIM  HaXaTh
xkjapuum <CTRL>+<Stop>, BO3BpamaeTcs HOJb. OOpaTuTe BHMMAHMUE:
[MomeszoBaTens MSX-BASIC pmoimkeH caM CJIeIWTh 3a pa3MelleHUEM
OKHAa Ha DKpaHe.
B MeHI IOOJIXeH OBITb XOTS OB OOMH BO3MOXHBI BEOOD.

1. BASIC-nporpammMma

[
0 rem (c) 1990 M.Bouapos

10 CLEAR 200, &HDCOO ' PezepBupyeM NaMATb IJS HDOINP.
20 DIM AS$(17) ' OnpeneyisgseM MacCCUB—MEHI

30 BLOAD"wnd.obj" ' BarpyxaeMm HOAONPOIpPaMMy

40 VDP(13)=&HA4:COLOR = (4,0,0,4)"' YcraHaBJIMBaeM liBeTa OKHa

50 VDP (14)=&HFO

60 DATA " Select:"," ===============" Brief,Full, Info,Tree,
On/0Off AFL," e ——— ", Name, Extension, Size, Time,
UnsORted," —-—-—-————==————= ",Help infORmation,Exit to main menu,""
70 FOR I=0 TO 16 ' CumMTEIBAEM MEHI

80 READ AS (I)

90 NEXT

100 DEFUSR=&HDCO0O0 ' Ampec IOINPOI'PaMMBI-MEHIO

110 DEFUSR1=&HDCO3 ' llomgmporpaMMa OUMCTKM BKpaHa
130

140 LOCATE 2,1 ' YcraHaeaMBaeM KOOPAMHATHEL OKHa
150 GOSUB 230 ' BrI3EIBAEM HOIAIPOIPaMMy

160 LOCATE 20,6

170 GOSUB 230

180 LOCATE 26,0

190 GOSUB 230

200 GOTO 140 ' BaumMkIMBaeMCsH

210
230 A=USR1(0) ' OummaeM LiBeTa Ha BKpaHe
240 A=USR(VARPTR(AS$(Q))) ' Br3piBaeM IOANPOTPAMMY

250 IF A THEN LOCATE 75,22:PRINT A; :RETURN ELSE CLS:PRINT USRI (
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"<Ctrl><Stop>") :END ' ObpabaTeiBaeM pes3yabTaT

260 rem The end.
|

2. TomnporpaMMa Ha g3vKe accembiepa

; (c) 1990 by IgOR BOCHAROV.
jom e —— KoHCcTaHTE M ampeca ———————————————————————————
cr EQU 13 ; KnaBuma "Koxel Beibopa"
Up EQU 30 ; KnaeBuma eBEpx
Down EQU 31 ; KimaBuma BHU3
TheBeg EQU 0DCO0Oh ; OTcropma Hama nporpaMMma TPaHCIH.
GetHL EQU 2F8Ah ; lomnporpaMMel Nepenadr 3HAUEH.
PutHL EQU 2F9%h
Basel EQU OF3B5h ; Bmecp xpaH. anpec TabJj. LBeT.
CsrX EQU O0F3DDh ; Cioma LOCATE numetT X
CsrY EQU 0F3DCh ; A cioma Y
RdVram EQU 004Ah ; UreHme m3 VRAM
WrVrHL EQU 004Dh ; 3anmcb BO VRAM
SetWrt EQU 0053h ; YcTaHoBka VDP nmng sanmucum
ChSns EQU 009Ch ; Ompoc cocTosaHusa Oydepa KJab.
ChGet EQU 009Fh ; BmaTme cumMmBosia u3 Oybepa
BreakX EQU 00B7h ; Ompoc <CTRL>+<Stop>
ORG TheBeg
;e —— — TOUKM BXOHO4 ——————————————————————————————
JP Menu ; YHUBEepPCAJIbHOE MEHD
JP ClMenu ; OuumeHme TabJuMisl LIBETOB
Jom e —— BrlumciigeM pasMep OKHa —————————————————————————
Menu: CALL GetHL ; [HL] - azmpec nepepoIro 3JIeMeHTa
PUSH HL ; Apec epBOIr'O 3JIeMEeHTa
LD 1Y,Variab ; Anpec OJIOKa [IEePEeMEeHHBIX
XOR a ; VHMIMMpyem IepeMeHHBIM
LD (IY+dy), a ; Yucio cTpok
LD (IY+dx),a ; dx
1001: LD a, (HL) ; IvHa ouepenHOM CTPOKU
AND a ; Konen?
JR Z,1002 ; Ecim ma, TO BHXOIOMM
INC (IY+dy) ; YBeJmMuMBaeM UYMCJIO CTPOK
INC HL ; + InoamHa
INC HL ; + ampec
INC HL
Cp (IY+dx) ; Boapme dx?
JR C,1001 ; Ecnu HeT, TO dX He MeHseM
LD (IY+dx),A
JR 1001
e ——————— BeumcIiseM KOOPIOMHATH OKHA ————————————————————
1002: LD HL, (CsrY) ;XY
DEC H
DEC L
LD C,H ; X
LD B,0
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; [DE] - x + y*80, [b] - dx, [c]
PUSH BC
PUSH DE
; PucopaHuMe OKaAHTOBKM OKHAa
LD a,1l7h
1D HL,1819h
CALL WndLO1
WndL02:
LD a," '
1D HL,1616h
CALL WndLO1
DEC c
JR NZ,WndL02
LD a,17h
LD HL, 1A1Bh
CALL WndLO1
;——— Temnepb NOOCBEUMBAEM
NEXtColORInWindow:
POP HL
POP DE
INC D
INC D
INC D
INC D
INC E
INC E
WndLpl:
PUSH DE
PUSH HL
CALL FillColORTable
POP HL

LD H,B
ADD HL, HL
ADD HL, HL
ADD HL, HL
ADD HL, HL

LD E,L

LD D, H

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

EX DE, HL
INC (IY+dx)
INC (IY+dx)
LD b, (IY+dx)
LD c, (IY+dy)
PUSH DE

PucyeM OKHO

’

4

4

.
14

dy

719 NOoJCBETKU

r

[OR
b
I

dx + 4

dy dy + 2

3anoJyiIHAEeM CTPOKY
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LD DE, 80 ;olyl = [yl + 1

ADD HL, DE
POP DE
DEC E ; [dy] = [dy] -1
JR NZ,WndLpl
e e [lMmeM TeKCT B OKHE ———————————————————————
POP HL
LD DE, 80*1+3 ; OTkyIa HadvaTb IMCAThb
ADD HL, DE
LD D,H
LD E,L
EX (SP) ,HL ; AOpecCc NepBOM CTPOKMU
1003: LD A, (HL) ; IvHa ouyepenHOM CTPOKU
AND A ; Konen?
JR Z,1004 ; Ecim ma, TO BHXOOMM
LD B,A ; Texymmm dx
PUSH HL
PUSH DE
DI
LD AE ; Mnangmmy GamMT azmpeca
ouT (9%h) ,A
LD A,D ; BaTeM cTapmmy OamT
OR 40h ; BRHICTABUB 6 OuT B 1
ouT (99h) , A
INC HL
LD A, (HL) ; IlonmyyaeMm anmpec CTPOKMU
INC HL
LD H, (HL)
LD L,A
LD C,98h ; 3arpy3uTb HOMep nopra VDP
OTIR ; BHIBECTHM OJIOK
EI
POP HL
LD DE, 80
ADD HL, DE
EX DE, HL ; [DE] - crenymoumy azmpec
POP HL
INC HL
INC HL
INC HL
JR 1003 ; lloBTOpsSeM BHBOX
e BEIOOp B MEHI —————————————————————————————
1004: POP HL ; AOpecCc NepBOM CTPOKMU
LD c,0 ; Texkylmee cocTodHUE
LD D,C
LD E,D
1007: PUSH HL
1008: ADD HL, DE
CALL RdVram
CPp vt ; Ilpobemn?
JR NZ,1006
LD DE, 80
JR 1008
1006: POP DE
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1009:

17h
NZ,1009
DE, HL

C

C

BC

HL

D, (IY+dx)
HL
ClearColORTable
HL

BC

BreakX

NC, Input
c,0

Exit

ChSns

Z, Inputkey
ChGet

Exit:

DEC
CALL
LD

cr
NZ, CheckUp
A, l—\/l

1010:

DEC
JR
LD
PUSH
PUSH
LD
DEC
CALL
POP
LD
ADD
CALL
CP
JR
LD
PUSH
DEC
CALL
POP
POP

Up
NZ,CheckDown
A,C

A

Z, InputKey
C,A

BC

HL

D, (IY+dx)

HL
FillColORTable
HL

DE, -80

HL, DE

RdVram
Z,1010

D, (IY+dx)

HL

HL
ClearColORTable
HL

BC

; CocrTosdHUMe
; CTupaeM 3acCBeTKYy

; EcTe uTOo-HMOYyIOb B Oybepe?

; Bepem cumMBOI

; Texkyllee COCTOAHUE

; A MOXHO JIM HaBEpPX?

; CrupaeM Kypcop
; CmMmelleHMe Ha CTPOKY BBepX

; HoBasa nosmuma Kypcopa

; CkaHupyeM NpoOOeJiEl
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JR InputKey

CheckDown:CP Down
JR NZ, InputKey
PUSH HL
LD D, (IY+dx)
PUSH BC
DEC HL
CALL FillColORTable ; CTupaem KypCcop
POP BC
POP HL
LD DE, 80
JR 1007

WndLO1:

PUSH BC
PUSH DE
PUSH AF
PUSH BC

LD A," !
CALL WrVram
LD A,H
CALL WrVram
POP BC

POP AF
CALL FillVm
LD A, L
CALL WrVram
LD A," !
CALL WrVram
POP HL

LD BC, 80
ADD HL, BC
EX DE, HL
POP BC

RET

; PucyeT LBEeTHY JIMHMIO IO KOOPIMHATAM M pa3Mepy

; [HL] - vy *80+ x; [d] - dx
; MoDIfy: AF, BC, DE, HL
FillColORTable:

LD E,10000000b

CALL GetMaskColOR ; lonmyumThs ajpec M MacCKy
WndLp4: CALL RdVram ; CcuMTaTh Tekymuul OamT
WndLp3: OR E

DEC D ; [dx] = [dx] - 1

JP z,WrVrHL

RRC E ; Crnepymmasa Macka

JR NC, WndLp3 ; Ecim He BHUIIIM M3 OanTa, TO HE

;  [OuMIeM
CALL WrVrHL ; VlHaue 3BanmcelBaeMm
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INC HL ; Crnegnpymoumy agpec VRAM

; OumMuaeT LUBETHY JIMHMIO

; [HL] - y *80+ x; [d] - dx
; MoDIfy: AF, BC, DE, HL
ClearColORTable:

LD E,01111111b

CALL GetMaskColOR ; HonmyumTs ajpec VRAM M Macky
WndLp5: CALL RdVram ; CcuMTaTh TekKymul OamT
WndLp6: AND E

DEC D ; [dx] = [dx] - 1

JP Z,WrVrHL

RRC E ; Crnepywomas Macka

JR C,WndLpb6 ; Ecou He BHUUIM M3 OanTa, TO HE

;  TIMIeM

CALL WrVrHL ; VHadue 3BanmcelBaeMm

INC HL ; Crnepnymommy anpec VRAM

JR WndLpb5

; Ilo xoopmmHaTaMm BemaeT azgpec VRAM mM Macky

; [HL] - y*80 + x;
; [HL] - ampec Vram; [e] - Macka
GetMaskColOR:
LD A, L ; Iomyuyaem m3 kooOp. Om3. angpec
LD B,3
SRL H ; [HL] = [HL] / 8
RR L
DJINZ $-4
LD BC, (Basel)
ADD HL, BC ; dusmueckuym azpec VRAM
CP1 ;7 [al = not([a])
AND 00000111b ; BuUT, KOTOpPEIM HaIO YyCTAaHOBUTH
LD B,A
INC B
RLC E
DJINZ 5-2
RET

; OumMcTKa LBETHOM TabOJIMIIEL

ClMenu: LD DE, (Basel)
LD B,24*10
XOR A

; BanojsiHeHme VRAM const [a], len [b], adr [DE]

FillVm: DI

PUSH AF

LD AE

ouT (99h) ,A
LD A,D

OR 40h

ouT (99%h) ,A
POP AF

~ 167 ~



EX (SP) , HL
EX (SP) , HL
OUT (98h) , A
INC DE
djNz $-3 ; TOBTOPUTL, €CJM HAIO
RET

WrVram: EX DE, HL
CALL WrVrHL
EX DE, HL
INC DE
RET

Variab EQU S

dy EQU 1

dx EQU 2
END
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