I'paduka B PicoMite VGA

PicoMite — 3TO aBTOHOMHBIM KOMITBIOTEpP, Ha KOTOPOM pabotaeT MMBasic. [TogpobHee MOXXHO
MPOYMTATh TYT:

https://geoffg.net/picomitevga.html

ba3oit /151 5TUX KOMITBIOTEPOB siB/isieTcst Raspberry Pi Pico — HeGosnbliiol Mozy/bs Ha 6a3e unria
RP2040.

B 3Toli cTaThbe fiesiaeTcsi MOMbITKa 00bACHUTE, KaK MOYKHO HCIT0/Tb30BaTh rpaduky B MMBasic B
PicoMite. Bonbliiasi yacTh 3TOro MOAXOAUT A1l pa3HbIX Bepcuid PicoMite, HO Mo CyTH OCHOBaHa Ha
PicoMite VGA. 3mech 6yznem ccbutatbest Ha urpy PETSCII ROBOTS, ucnosb3yrolyto
Tipe/iCTaB/IeHHbIN MeTO/,.

[l51s1 Tonb30BaTesist BUIe09KpaH oTobpakaeTcst Kak 2D-00beKT, 1iockasi ToBepXHOCTh. JTO
Ha3bIBaeTcst cjioeM. [/t MporpaMMucTa BUIe09KpaH — 3TO UacTb MaMsITU. JTO Ha3bIBaeTCs
KazipoBeiM Oydepom (frame buffer). OTv TepMUHBI HCTIO/TB3YIOTCS B TEKCTE HIDKE U OTHOCSTCS K
OZIHOMY U TOMY JKe.
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visual screen

PicoMite 3amyckaeTcsi, ucronb3ysi Tonbko 1 rpaduueckuii cioii (cioi (Layer) N unu KapoBblit
oydep (framebuffer) N ). B Bepcunt VGA 3T0 BUUMBIH 3KpaH, a Py MCIob30BaHnu JKK-3KpaHa
— JKK-3kpaH. Eciv Bbl pucyeTe JIMHUIO WU [1eyaTaeTe TEKCT Ha 3KpaHe, OH HaXOAUTCS Ha cioe N.
BakHo moHuMath, uTo pasHuiia Mexay aucriesmMu VGA u LCD 3aksitouaeTcsi B TOM, uTo ¢ioii N B
XKK-mucrninee Haxoputcss BHYTPU camoro XKK-aucriesi, B ero pogHoM 1iBeTe. riyouHa. st
IL19341 310 16-6utHbIH 1BeT (RGB5:6:5). Bepcust VGA xpaHuT MHGOPMAL|IO BHYTPU NTAMSITH
yuria RP2040, u 310 paspemrenue 4 6uta (RGB1:2:1).


https://geoffg.net/picomitevga.html

[Tpu yacTOM BBIBO/IE Ha 3KpaH, BO3MOXXHO, BbI YBUUTE apTeakThl Ha 3kpaHe. YToObI n30exKaThb
3TUX apTe(aKToB, BbI MO)KeTe BBITOJHITH BCIO 3aITUCh B TIPOMeKYTOUHbIH Oydep
(FRAMEBUFFER F), a Korzia BbI OyzieTe TOTOBBI BBITIOJTHUTE BCe 0OHOB/IEHUS TpadUKH, Bbl
MoykeTe CKOMpoBaTh KaapoBbiii Oydep F Ha croit N (FRAMEBUFFER COPY E,N). O6parure
BHMMaHHe, uTo KafpoBebiii Oydep F Haxogurcst BHyTpH unna RP2040 u umeet popmar RGB 1:2:1.
Ecmu Be1 ucrionb3yete JKK-gucrineit, PicoMite apromatuuecku npeobpasyetr RGB1:2:1 B RGB
5:6:5. ®peiimbydep F ncnonsiyer 38 Kb O3Y. ®peiimOydep F Hukorza He BIeH HapsiMy0. JTO
TIpoCcTO OJIOK TIaMSITH, KOTOPBIN MOXeT cofiepkaTh JaHHble RGB 1:2:1.

OcobeHHO 1o/1e3H0 UMeTh HeCKO/bKO Ipaduueckux ciaoeB, ocobeHHO Jyist urp. PicoMite
nipeziyiaraeT ofuH 1ok L moBepx (TepeKpbiBaroLuii) cioii N, Ha3biBaeMblii KaZipoBbiM Oydepom L.
Korpa BeI Mcrosnb3yete cok L, 0H BU3yanbHO HaxoAuTcs niepef; csioeM N M MOXKeT 3aropakuBartb
0630p ciost N. ITo 3Tol mpuurHe c/ioi L moKasaH C «po3pauHbIM 1[BeTOM». EC/iv BbI HapucCyeTe
csioi L 3TUM TIpo3pavHbIM L[BETOM, BbI yBUAWTe rpaduky ciosi N.Eciv Bel ucrosb3yere 000
[pyrou LiBeT, Bbl yBUAUTe NMUKCean 104 L. ITpo3paunbiM 1jBeToM 10 ymonuaHuto sissieTcss RGB
(UEPHBIN), HO ero MOYKHO U3MeHHTh Ha /060 13 16 1jBeToB, KOTOpkIe ToepK1uBaeT PicoMite.
Yacto ucnonesyercsi RGB (nypnyphsiil). FRAMEBUFFER L ¢u3nuecky HaXoAuTCsl BHYTPHY UrIia
RP2040 u umeet pa3mep 38 Kbaiit. B Bepcun VGA o6bvesuHeHue N u L mporcxoqut
aBToMaruuecku. Vicrons3oBanue kazipoBoro Oydepa F He siBisieTcs obs3aressHbIM. B Bepcuu ¢
KK-gucnneem (momuute, uto L 1 N HaxozATCs B pa3HbIX MUKpPOCxeMax) ciusinue mexxay N u L
HeBO3MOKHO. Bepcust ¢ 2KK-zucrisieem BbITIO/IHSIET C/TMsiHYE B KaZpoBbix Oydepax F u L, a 3atem
3anuvceliBaeT pe3ysbTaT Ha (r3nueckuid aucriied N.

Kagpogsiii 6ydep N goctyneH 1o ymomdanuto. [pyrue dbpeiimbydepbl MOKHO BKTHOUUTE C
TOMOLL[bIO:

FRAMEBUFFER LAYER (ans L)
FRAMEBUFFER CREATE (ans F).

st Bepcum PicoMite VGA ncnionb30BaHue KaZipoBbIX Oy(depoB 1o/1e3HO TOTBKO B rpaduueckoM
PEXXVME 2 (320x240, 16 1BeToB).

[To cyTtu, B PicoMite MO>)XKHO MCTIOB30BATh /iBa pa3IMUHbIX rpadruecKrx popmara: IUTKU U
CIIPAUTBI.
51 He rpacdmueckuii Au3aliHep, 3T0 Moe Ha3BaHUe (POPMATOB.

[T TKa — 3TO MPSIMOYTOJIbHBIN TpaduuecKuii 00beKT, HaxXOAIIUNCS B COOCTBEHHOM LIBETOBOM
npocTpaHcTBe (T. e. RGB 1:2:1). Ero Mo)KHO CKOMMpPOBaTh Ha /t000M C/I0H, U OH BH/IEH HAIPSIMYTO.



[11uTKa MOYKeT OBITH Ma/IeHbKOM WJTH Pa3MepoM C 9KpaH. PicoMite MOXeT 3arpy3uTh IJIUTKY C
ycTpoiicTBa xpaHeHus1 (SD-kapTel) ¢ momotpto komadgel LOAD IMAGE «ums_c¢aina.bmp» u
0ToOpa3uTh ee Ha akTUBHOM cjioe. B kauectBe 6onyca LOAD IMAGE Taxke npeobpasyet 24-
outHelii RGB B RGB1:2:1 Ha nety. ®aiin gomkeH ObITh B hopmate BMP.

Heckosbko TaiinoB ot po6oros PETSCIIP

Cripat (sprite) — 3TO TPSAMOYTOJIbHBIN rpaduueckrii 00bEKT, COCTOSIINM U3 UHAEKCOB 1[BeTa
(unpekcoB). Kaxkibiii nuKceb npefcTaBieH He 3HaueHMeM RGB, a uHAeKCOM MasuTpbl. DTO MOXKET
couts ¢ Tonky PicoMite, mockobKy oH noaaep>kuBaet 16 1iBetoB (RGB 1:2:1), Ho Takxke
nojAep>kuBaeT 16 nHAeKCoB 1jBeTa B hopMate (aiina cripaiita. Y 3To HE ofHO U1 TO ke u3-3a
obparHoii coBmectumoctu ¢ CMM1, CMM?2

( Colour Maximite https://www.geoffg.net/maximite.html ).

[aHHble cripaiiTa B daiise Hesb3s1 CKOITUPOBATh HEIMOCPeJCTBEHHO Ha 3kpaH. Ero Heo6xoaumo
nipeoOpa3oBaTh B 3HaueHUss RGB. /laHHbIe cripaiiTa B ¢aiijie COCTOST U3 3aro/IOBKa, YKa3bIBaIOIIETO
pa3Mepsl cripaiTa (T. e. 16x8 nukceselt), a 3aTeMm cnucka (T. e. 128 (16x8)) unmekcos 1jBeTa.
CripaiiTbl — MOIIIHbIE 3/IEMEHTbI, OHU MOTYT BOCCTaHaB/IMUBaTh ()OH IPU MepeMellleHrH, Py
JIBIDKEHUH €CTh 0OHapy>KeHHe CTOJIKHOBeHUH. PicoMite Tereps nojiep>xuBaet 64 cripaiita
(yBemmueno c 31 B 6era-Bepcun 5.09.00b0). CripaiiThl JO/DKHBI OBITH 3arpy>keHbl B IIAMSITH C
nomotipio SPRITE LOAD «ums ¢aiisia», HoMep cripaiita. [Tocie 3Toro cpaiiT MOKHO
orobpa3uTs c romoiikio SPRITE WRITE sprite_number,x,y (kecTtkas 3amuch) uni SPRITE
SHOW sprite_number,x,y (3ariomrHaet ¢on) u SPRITE MOVE.
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HekoTopble cripaiiThl ¢ mypriypHbIM ¢oHoM oT pobotoB PETSCII.

RP2040 umeeT orpaHuueHHbI 00beM OTIepaTUBHOM MAMSTH, KOTOpasi JO/DKHA ObITh pasziesieHa
MeX/ly CUCTEMOM, B0, TIepeMeHHbIMH, cTeKoM, Oydepamu (T. e. ayauo) u T. . [Toatomy
CyILIeCTBYIOT BO3MOKHOCTH TaK>Ke UCII0/Ib30BaTh (IsLI-NaMsATh J/1s1 nporpamMm MMBasic.


https://www.geoffg.net/maximite.html

BANK3 BANK2 BANK1

FLASH BANKS
100kbyte each

Program
100kbyte

®m3111-6aHKU MOYKHO MCII0/TB30BAaTh JI/Is1 XpaHeHUs rporpamMMm MMBasic 1 fjaxke 3armyckarb uX. Bbi
mMokeTe CBA3ATD niporpaMmel B 6aHkax. [10[poOHOCTH BBIXOAAT 32 PAMKH JaHHOTO IOKYMEHTa.
[TpocTo 3HaiiTe, UTO CyIlleCTByeT Takasi BO3MOKHOCTb. MMBasic Takke mojiep>xuBaet
BUBJ/IMOTEKY ( LIBRARY). Tot e cambiii 650K (h/13111-TIaMsITH, KOTOPKIM 3ape3epBUPOBaH sl
BANKS3, MoXeT UCIOMb30BaThCs Kak paciliipeHre MporpaMMHOM MaMsITH C OrpaHUUeHHSIMHU.

LIBRARY BANK2 BANK1

FLASH BANKS
100kbyte each

Program
100kbyte

OrpaHuYeHreM SIB/ISIETCS TO, UTO BbI HE MOXKETe pe/JaKTUPOBATh MporpaMmmy B 6ubsoreke. Bbl
moxete coxpanuth CSUB, SUB 1 FUNCTIONS B 6u06110TeKe, KoTopast «0e3 oIibok», 1
WCTI0/Ib30BaTh UX U3 OCHOBHOM MporpaMMbl. [10CKoMbKY OMO/HMOTeKa aKTHBHA BO BPeMsi pabOThI
nporpamMmmbl MMBasic, 0CTyI K Hell MOXKHO MOTYYMTh TOJIBKO U3 KOMaHHOU cTpoku. Ecin y Bac
B TIAMSITH TIPOTPaMMBI €CTh OT/Ia’KeHHBIH KO/, IePeHecHTe ero B OMOIMOTEKY C TTIOMOII[BI0
LIBRARY SAVE. LIBRARY LIST nokas3bIBaeT, uTo HaxoquTcsi B 0ubmoteke, a LIBRARY
DELETE ctupaet 6ubiroTeKy 1 Bo3BpaliiaeT Guidii-naMsaTh Bo ¢isii-6aHK3.

HekoTopble 13 Bac, BO3MOXKHO, TIOMHST, uTO B 80-X rofiax CyirjeCTBOBaid 6a30Bbie TIPOTPAMMBI C
MHO)XeCTBOM orieparopoB DATA B KoHIle, HUKTO He 3HaJl, YTO OHU 03HauyaroT, HO OHU 3aCOBbIBA/IUChH
B TIAMSITh, a 3aTeM BbINoHUCh (CALL xxx). ITo cyTH, 3TO ObIJT MaIllIMHHBINA KO, TIPe/ICTaBIeHHBIN
B BU/le 1ecTHaALarepuuHbix yucesa. CSUB — 310 umeHHo 310. CSUB cofep>XUT MHCTPYKLUA
MaIIIMHHOTO Ko/ia /iyist Tiporjeccopa ARM B miectHa/ijaTepuuHoii popme. MMBasic HemHoro 6ostee
TIPOZIBUHYTHIN, B HEM He HY>KHO 3arioMuHath Kyza POKE, a uto



CALL. POKE BbINO/IHA€TCSA aBTOMaTUYeCKU [P 3aIlyCKe IPorpaMMBbl, U IMPOCTO UCIIO/b3Yys UMS
CSUB, BrimtonHseTcss CALL xxx

BbIBo/I: BO BpeMsi BBITIOTHEHUSI JIF000H 1mecTHajarepuunbiii Ko CSUB 3anuchiBaeTcst B TaMATh B
JIBOMYHOM popMme, uTOOBI MOATOTOBUTH €r0 K BbITIOMHeHH0 ARM. MebI Ucronb3yeM 3Ty (pyHKIIHIO,
HO He BBITIO/IHSIEM JJBOMUHBIN (Daiisi, a MCIo/b3yeM ero /1Jisi KOTMPOBaHUSI.

AHanoruuHo, Korja Bbl coxpaHsieTe B 61b/MoTeke porpammy, cogiepxkaiiyio CSUB, B 6ubroreky
3arMChIBAlOTCS IBOMYUHBIE /JaHHbIe (a He IIeCTHa/iLlaTepUYHOe TeKCTOBOe Mpe/iCTaB/IeHue).

Ternepb y HacC eCTb 3HaHUS, TIO3BOJISAIOLIME TTOHATH TPAQUKY, UCIIOIb3YeMYIO B TIPOJBUHYTHIX
urpax, Takux Kak POBOTBI PETSCII. PETSCII ROBOTS (ayis MMBasic) — Gosnbliiast urpa.
Ba3oBasi mporpamma BecuT Bcero 70 KOaT, HO OHa UCIO/B3YeT AaHHbIe (KapThl, TPaduUKy, 3ByKH)
pa3mepom 6osee 800 kOaiit. B urpe ncnonb3yercs 6onee 100 cripaiitoB 1 okosio 300 Taiiios.
YuuThiBasi orpaHUUeHre MaKCUMyM B 31 CripaiiT, py HaryMCaHUM WUI'PhI BblllleyKa3aHHbIe 3HAHUS
VICTI0/Ib30BaJIMCh /1S peanv3aliuu Urpbl. Hioke npuBeieHb! pellieHys 110 UITPOBOMY [I13aliHy,
KOTOpbIe ObLTM TIPUHSTHI /1Sl TOTO, YTOOBI UTpa BNMChIBanack B PicoMite.

1/ Ucnonb3yiiTe ToMbKO KaipoBhiii Oydep L B Bepcunt VGA, uToOb1 cakoHOMUTE O3Y 7171 XpaHeHUst
riepeMeHHbIX (KapTbl/aTpubyThl). HemocTaTkoM 3TOT0 MeTo/ia SIB/ISIeTCS TO, UTO TPU 0OHOBIEHUH
JKpaHa Bbl MOXKeTe YBUZIETb He3HaUUTe/IbHble UCKaKeHUs1 BUZie0. B mporpaMmMe npeayCcMOTpeHbl
BO3MO)KHOCTA MUHUMU3UPOBATh 3TO 3a CUET CUHXPOHU3AINU TSDKEIbIX 00HOB/IEHHH 3KpaHa C
BepPTUKA/IbHOM cCMHXpoHU3auuei ¢ ucnonb3oBanneM FRAMEBUFFER WAIT.

YTo6bl czienath 3To 3G GeKTUBHBIM, Ba>KHO BBITIOHATEL BeCh KO/I, 3alMChIBAIOIINI B BH/I€0MaMSITh,
6m3Ko ApyT K Apyry. He 3acopsifiTe Bech Koz 3anuchio B BugeonamaTb. PETSCII ucronb3yeT 2
SUB, BBITOMHSIONMXCS B KaXKA0M UT'POBOM IfuK/Ie. OfWH 3anuchiBaeT Bce Ha cjioi N, a BTopoi
3arnuckiBaeT Bce Ha ok L. 1 a3t SUB's HacTpoeHbI Ha CKOPOCTh.

2/ CoxpaHsiliTe BCce rpaduuecKye 37ieMeHTbI (Talibl/CripaiTel) B ABoMUHOM dopmarte. MMBasic
VMeeT BbICOKOONITUMHU3UPOBaHHbIe MPOLielypbl KOMMMPOBaHUS MaMsITU U3 (I3LLI-TIaMsITH B
BuzieoO3Y B BLIT MEMORY (1w SPRITE MEMORY). ®yukijus BLIT MEMORY pa6otaer
ObICTPO, HO He MOKeT BOCCTAaHOBUTD (DOH W/IM 0OHAPYKUTh CTOJIKHOBEHHMSI CTIPAliTOB.
OOHapy>keHHe CTOIKHOBEHHH BhIMosiHsAeTcsi B MMBasic Ha ocHoBe koopauHat X U Y Tal/ioB U
CTIPAMTOB.

BoccraHnoBnenust poHa MOXKHO M30eKaTh, UCTONB3ys 2 cyiost. Cnoti N a1 mupa (KapTta Mupa),
TIOCTPOEHHBIN C UCIO/Ib30BaHKWeM TaitioB. Mcrnonb3yiiTe cioi L ¢ myprnypHbIM [JBETOM B KaueCTBe
TIPO3PavyHOro, UT00BI HAMMCaTh CcripaiiThl. Korja oHu nepemelriatotcs, cyioi N He 3aTparvBaeTcsl.

ITpu 3anycke CSUB i coxpaHeHWH ero B OubiroTeKe 11eCTHaALIaTePUYHbIe JaHHbIE
ripeoOpa3yroTcs B ABOMUHYIO (hopMy. Mareprt Harcas 6a30Byr0 TIpOrpaMMy, KoTopasi TipeoOpasyer
tatinbl SPRITE (comepskaliie 3arojioBOK U MHZEKChI 1[BeTa) B 3ar0/I0OBOK + IleCTHaALlaTepUYHbie
nanHble RGB 1:2:1, umutrpyembie kak CSUB.

'iporpamma Jij1s1 ipeobpa3oBaHus Bcex ¢aiiioB cripaidiToB B Katasiore B CSUB c rcrosib30BaHreM
CKaTws, T7Ie 3TO HeoOXoAUMO



Option explicit

Option default none

Const separatesubs% = 0

Dim offset%

Dim fname$=Dir$("*.spr", FILE)

Open "tileO_csub.bas" For output As #2
Open "tileO_index.txt" For output As #3

If separatesubs%=0 Then

Print #2,"CSUB TILEO"

Print #2,"00000000"

offset%=0

EndIf

Do

If fname$<>"" Then code fname$
fname$=Dir$()

Loop Until fname$=""

If separatesubs%=0 Then Print #2,"END CSUB"

Close #2
Close #3

'npeo6pa3oBatb ¢aiin f$ B cxaThii CSUB
Sub code f$
Local i%, j%, h%, %, w%, n%, s%, i1%
Local a$, 0$,0c$
Open f$ For input As #1
Line Input #1,a$ 'process the dimensions and count
w%=Val(Field$(a$,1,","))
n%=Val(Field$(a$,2,","))
h%=val(Field$(a$,3,","))
If h%=0 Then h%=w%
i%=Instr(f$,".")
o$=Left$(f$, i%-1)
If separatesubs%=1 Then
Print #2,"CSUB "+0$
Print #2,"00000000"
offset%=0
' Else
! Print #2,"'"+0$
EndIf
Local obuff%(w%*h%\8+128), buff%(w%*h%\8+128)
For s%=1 To n% 'process all the sprites in a file
Print #3,Str$(offset%)
Print #2,"'Offset ";offset%
For 1%=1 To h%
a$= min
Do While Left$(a$,1)="'" 'skip comments
Line Input #1,a$
Loop
'y6expaemcsa, 4TO BCEe JIMHUM UMEWT NPaBUIbHYHW AIUHY
If Len(a$)<w% Then Inc a$, Space$(w%-Len(a$))
If Len(a$)>w% Then a$=Left$(a$,w%)
LongString append buff%(),a$ 'get all the file into a single longstring
Next 1%
j%=0



For i%=1 To LLen(buff%())
LongString append obuff%(),mycol$(LGetStr$(buff%(),i%, 1))
Next i%
LongString clear buff%()
il%=(LLen(obuff%())+7)\8 * 8
i%=0
Do While i%<w%*h% 'compress the data
j%=LGetByte(obuff%(),i%)
1%=1
Inc i%
Do While LGetByte(obuff%(),i%)=j% And 1%<15
Inc 1%
Inc i%
Loop
LongString append buff%(), Hex$(1%)+Chr$(j%)
Loop
'BbIBOA, AO/MKEH ObITb KpaTeH 8 nony6aiiTam
LongString append buff%(),Left$("00000000",8-(LLen(buff%()) Mod 8))
If LLen(buff%())<il% Then 'compressed version is smaller so use it
Print #2,"'"+0$;
Print #2," is compressed"
Print #2,Hex$(h%+&H8000,4)+Hex$(w%, 4)
j%=0
For i%=8 To LLen(buff%()) Step 8 'reverse the order
0$=LGetStr$(buff%(),i%, 1)
Inc o$, LGetStr$(buff%(),i%-1,1)
Inc o$,LGetStr$(buff%(),i%-2,1)
Inc o$, LGetStr$(buff%(),i%-3,1)
Inc o$,LGetStr$(buff%(),i%-4,1)
Inc o$, LGetStr$(buff%(),i%-5,1)
Inc o$,LGetStr$(buff%(),i%-6,1)
Inc o$, LGetStr$(buff%(),i%-7,1)
Inc j%
If j%=8 Then
Print #2,0$
j%=0
Else
Print #2,0%+" ";
EndIf
Next i%
If j%<>0 Then Print #2,""
Inc offset%,4+LLen(buff%())\2
Else
Print #2,"'"+0$;
Print #2," is uncompressed"
Print #2,Hex$(h%, 4)+Hex$(w%, 4)
LongString append obuff%(),Left$("00000000",8-(LLen(obuff%()) Mod 8))
j%=0
For i%=8 To LLen(obuff%()) Step 8 'reverse the order
o$=LGetStr$(obuff%(),i%, 1)
Inc 0%, LGetStr$(obuff%(),i%-1,1)
Inc o$, LGetStr$(obuff%(),i%-2,1)
Inc 0%, LGetStr$(obuff%(),i%-3,1)
Inc o$, LGetStr$(obuff%(),i%-4,1)
Inc 0%, LGetStr$(obuff%(),i%-5,1)
Inc o$, LGetStr$(obuff%(),i%-6,1)
Inc 0%, LGetStr$(obuff%(),i%-7,1)
Inc j%
If j%=8 Then



Print #2,0$
j%=0
Else
Print #2,0%+" ";
EndIf
Next i%
If j%<>0 Then Print #2,""
Inc offset%,4+LLen(obuff%())\2
EndIf
LongString clear obuff%()
LongString clear buff%()
Next s%
Close #1
If separatesubs%=1 Then Print #2,"END CSUB"
End Sub

'npeo6pa3yeT uyBeT Ascii u3 cTtaHgapTta Maximite B cTtaHpaapT PicoMite
Function mycol$(c$)

Static cols%(15)=(0,1,6,7,8,9,14,15,2,3,4,5,10,11,12,13)

Local i%

If c$=" " Then c$="0"

i%=Val("&H"+c$)

mycol$=Hex$(cols%(i%))

End Function

Ota nporpamma npeobpa3yeT Bce cripaiiTel B «filename.spr» B ofuH daiin «xxxx_csub.bas» u
(aiin «xxxx_index.txt», KOTOpBIN TIOC/Ie IPeoOpa30BaHus B IBOMUHYIO (HOPMY COZIEP>KUT BCE
yKa3arenu Ha 3neMeHTbl B CSUB. OTHOCHUTe/bHBIe TTO3ULIMY TIPUBsi3aHbl K HAYa/IbHOMY aZipecy
CSUB. Mms CSUB (1. e. CSUB TILEO) BaxkHo f7151 3TOT0, 110cKosibKy CSUB OyzieT MHOTO.
O6paruTe BHUMaHUe, uTo (aiiyibl B KaTasore 06pabaThiBatOTCs B TOpsiike Bo3pacTaHust. [TosTomy
JIydllle BCEro HyMepOoBaTh CIIPAUTHI B UMeHax (aiiioB, utoOsl opsifok B CSUB 6kt
Tipe/icKa3yeMbIM.

3atem «LOAD xxxx_csub.bas», uto6r1 3arpy3uts ¢aiin B mamsath nporpammbl, 1 «K LIBRARY
SAVE», uyTo0bI 3amucaTh ero Kak JJBOMYHbIe JaHHbIe BO (uIdL-NIaMsTh B OubmoTeke. Terneps y HaC
ecTb iBoMYHbIe faHHble RGB 1:2:1 Bo ¢d1I-naMsaTy B HeM3BeCTHOM MecTe. Bbl MoxeTe
COXpaHUTh B OHMOMMOTEeKe HeCKoMbKO (haiinoB xxxx_csub.bas, noka 61ubnoreka He 3aroTHUTCS.
Yro06bl HaiiTH abcomOTHBIN azpec Kaxkaoro CSUB B mamsTy, BbI n3B/iekaeTe Hauano CSUB.

Address% = PEEK(CFUNADDR csub_name) ‘ To ecTb PEEK(CFUNADDR TILEO).

Ons dynkuun BLIT MEMORY syuiiie Bcero ocTpoOUTh MacCUB C abCO/IOTHBIMU afjpecaMu. B
TIpYBe/IEHHOM HIDKe IpUMepe co3/1aeTcs abcomoTHeI uHAekc a7 6 (0...5) cripaiitoB B CSUB mof,
Ha3Banuem HEALTH.

'monyyaem HauasbHble agpeca
Local hlt=Peek(cfunaddr HEALTH)

'co3paém daiin rnoGanbHOro MHAEKca
Dim health_index(5)



Open "sprites/hlt_index.txt" For input As #1
For i=0 To 5
Input #1,a$

health_index(i)=hlt+val(a$)
Next
Close #1

Tereps BbI MokeTe ucronb3oBaTh BLIT MEMORY health_index(3),X,Y 4To6bI CKONTUPOBaTh
TpeTuii cripait B (X,Y) Ha akTuBHOM coe, 3ailaHHoM FRAMEBUFFER WRITE L/N.

Beiize Bl ucrionib3yete BUBJIMOTEKY a/ist ABOUYHBIX JaHHBIX. ITO TpeOyeT MOAroTOBKH
OUOTMOTEKN BPYUHYIO C TIOMOIIBbIO KOMaH/IHOUW CTPOKH, UTO He yAo0OHO 11t urpbl. OfHAKO
nomHute, uto LIBRARY u FLASH BANKRS3 ucnone3yroT ofnu U Te ke Mecta Bo Flash, Ho
paboTaroT Mo-pasHoMy.

IMTporpammbl B BUBJIMOTEKE MoryT ObITb 4aCThIO Ballle akTMBHOM TIporpammel, io3Tomy CSUB
VIMerOoT 3HaueHue B 0CHOBHOU nporpamMMe. FLASH BANKS3 He sB/1ieTCs1 4aCTbIO aKTHBHOM
riporpaMmel, mo3toMmy CSUB He vMeeT 3HaueHus.

Ho HauanbHBIN afipec 6aHKa (maiI-namMsaT 3 (KOTOPBIM MOXKeT MeHSITbCS B 3aBUCIMOCTH OT
Bepcu MMBasic) MokHO 3ampocuTs ¢ rioMoiiibio flash_address% = MM.INFO(FLASH
ADDRESS 3). D10 Haua/bHbIN afipec maMsATH 715 (dmI-06aHka 3, a TakyKe HavasbHbIN afpec
TaMsITH /151 6UO/IMOTeKH.

BmecTo ncnonb30BaHus HAeKca Ha ocHoBe CSUB afjantupyiiTe ero Tak, 4To0bl OH ObLT
WH/IEKCOM, CCBIJIAIOLIMMCS Ha Hauano (mam-6anka. [JobaBbTe cMelljeHre K KaKI0MY UH/EKCY
(pazHuLy Mexay «(sl-agpecom» U «csub-apecom a5t 3Toro csub») U co3AaiiTe HOBbIN
VH/IeKCHBIN (paii/1, KOTOPBIM CChUIAaeTCs Ha Havya/abHbIM afpec BO (maui-namsaTty. Caenaiite 510 s
Bcex CSUB.

Teneps y Bac ecTb UHJeKCHBIN (aiin «flash_index.txt», KOTOPbIN CChlaeTCs HAa KaXKAbli
rpayueckyy 351eMeHT (CripaiT/Taina) Ha HauanbHbid agpec FLASH BANK.

3aTeM coxpaHHUTe OUOMOTEKY Ha SD-KapTy B BHZie IBOMYHOTO (haiina.

LIBRARY DISK SAVE “filename.bin”

U coxpanute 3Ty 6ubM1oTeKy BMecTe ¢ UHAeKCHBIM (aiiiom. Oba GecrionesHsl Apyr 6e3 apyra.
Ternepb Mbl MO)XeM OUUCTUTb OMOIMOTEKY 1 UCITO/Ib30BaTh (uid-ripocTpadcTBo st FLASH
BANK 3.

B urpoBoii mporpamme MMBasic MbI Teriepb MOXKeM 3arpy»kaTh JBOUUHBIN (aiii Bo ¢iem-6aHk 1,
2 i 3, a Bce rpaduueckyre 31eMeHTbl MOKHO HalTH, 100aBUB MH/IEKC K CTAPTOBOMY aZipecy
(I3UI-TIaMSTH TOTO KOHKPETHOTO OaHKa, KOTOPBIH BbI PELUTe UCIOIb30BaTh B Urpe. IIpumep:

FLASH DISK LOAD 2, filename.bin,O ‘ 3arpyxaeTt pABOWuYHbA daiin Bo ¢naw-6aHK 2
Flash_address%=MM.INFO(FLASH ADDRESS 2) ‘ paeT HavanbHbLIA agpec GaHka 2



[Tocse 3Toro co3patite MaccuB abs_index% () c abconmoTHbiME nHAEeKcamu, nob6aBuB flash_address
% KO BCeM OTHOCHUTE/IbHBIM MH/IeKCaM, CUUTaHHBIM U3 UHZAeKCHOro daitia «flash_index.txt».
Torpa npocto: BLIT MEMORY abs_index(i),X,Y

1/ JoxkymeHTaLus

Ba)kHO c/ienaThb cxeMy KakOU CITpaiT/Taiiyl IPUHAZJIEXKUT KakoMy uHzeKcy. [Ipu paspaboTke
PETSCII ROBOTS 65110 T071€3HO BECTU TaKyH cxeMy (OHa IMOoKa3bIBaeT HOMep TUTUTKU B
MaccuBe).
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2/ CITPAWTBI

BaM Hy»KHBI BCe rpaduueckue 31eMeHThI B BU/ie (aiiyioB cripaiiToB (MHAEKCUPOBaHHbIE IBeTa U
3aro/IoBOK pa3mepa). TO MOXKHO peasii30BaTh HECKOILKUMHU criocobamu, Ho ayis PETSCII
ROBOTS ucrnionb3yeTcsi criocob 3arpy3ku daitia BMP Ha 3kpaH, a 3aTeM TOMUKCeTLHBIA pacueT
WH/IeKCa 11BeTa. 3aTeM 3arnucbiBaeM ¢aiin 06paTHO Ha AUCK B Buze (atina crpaiita. [To cyTth, 3Ty
(YHKILIMIO BBITIOJTHAET CIeAyoliast MporpamMmma, HarvcaHHast Martin_H. OH nakeTHO oO6pabaTbiBaet
86 cripaiiToB pa3mMepom 24x24.

'3pecb MHPopmauus 06 UCTOUHUKE
FN$="spritesMix_bearbeitet.bmp"
w=24

H=24

num=86

Dim Col(15):Restore colors:For f%=1 To 15:Read Col(f%):Next f%
cls

load bmp FN$

X=0

y=0

For TNR=0 to num-1

tn$="sprites3\SP3"+hex$(tnr,3)+".SPR"
open tn$ for output as #1
print #1,str$(wW);",1,";STR$(H)
for yl=y to y+H-1
WT$= nn



for x1=x to x+W-1
C=Pixel(x1,y1):cl=0
for n= 0 to 15:if C=col(n) then cl=n
Next

wt$=wt$+hex$(cl,1)
Next
?2#1, wt$

next

box x,y,w,h,,rgb (white)
close #1
inc y,h:if y>383 then y=0:inc x,w
next TNR

colors:

'--lBeTOBass cxemMa B COOTBeTCTBMM cO Spritecolors

Data RGB(BLUE), RGB(GREEN), RGB(CYAN), RGB(RED)

Data RGB(MAGENTA),RGB(YELLOW),RGB(WHITE), RGB(MYRTLE)
Data RGB(COBALT) ,RGB(MIDGREEN), RGB(CERULEAN), RGB(RUST)
Data RGB(FUCHSIA),RGB(BROWN), RGB(LILAC)

[Togo6HBIe MPOrpaMMbI 3aHUMAKOT JOBOJIBHO MHOTO BpeMeHH Ha KaK/bIi CTIPAiT/Talisl, TI03TOMY UX
Ayullle Bcero 3amyckatb Ha MMB4W (MMbelicuk a1 Windows
https://www.geoffg.net/WindowsMM Basic.html#:~:text=MMBasic%20is%20a%20BASIC
%20interpreter,quick%20scripting%20language%20for%20Windows ).

Ecu Bbl XOTHTE 3aryCTUTh ero Ha PicoMite, u3menute «load bmp FN$» Ha «load image FN$».

3/ ITAMSATD

MMB4W ne noagepxuBaeT BUBJIMOTEKY, co3nanue ABoryHOro daiiia Jo/mKHO BITOIHATHCS
Ha camoM PicoMite.

YroObI 3arpy3uTth (aiin xxxx_csub.bas B mamMsaTs 1 cOXpaHUTB ero B bubnvoreke, BaM
noTpeOyeTcst TporpaMMHasi aMsITh Kak /i/Is1 LIeCTHALlaTePUYHOT0 TeKCTOBOTO Mpe/iCTaB/IeHUs], TaK
v [1s1 IBOMYHOTO pe3ynbTrara B O3Y. [ToaTomy Bbl MoKeTe 006pabaThiBaTh TOTBKO (Daiiib
xxxx_csub.bas pasmepom 60 Kb B mporpammuom nipoctpaHcTse pasmepoM 100 Kb. imeHHO
TI03TOMY Tai/Ibl ¥ CIIPAlThI pacripesiesieHbl TI0 HeCKO/IBKUM MarkaM, M03TOMY (aii/ibl
xxxx_csub.bas cooTBeTCTBYIOT 3TUM TpeOOBaHUSIM.

Kak BUJHO 13 BBILIEN3/I0)KEHHOTO, paboThI 110 MOJTOTOBKE JOBOJILHO MHOT'O, TO9TOMY HauMHaThb
npeJriouTHTeIbHee C YeTKO OIpefie/leHHOro Habopa rpaduueckrx sineMeHToB. YToOBbI caenars 3To
a5t 400 snemeHTOB, roTpebyeTcst He Marno BpemeHu. Ho Harpazioii craneT 6bicTpast rpaduyeckast
cucrema. B PETSCII rpaduka 3aHumaet Bcero 30% UrpoBoro LiuKia.

Ecnu Bbl HOBUUOK B 3TOM flefie, HAUHUTe C rpaduueckoro Habopa U3 HeCKO/IBKUX TpadriyecKrx
3/IeMeHTOB, TI0Ka He OCBOUTe IpoLiecc.


https://www.geoffg.net/WindowsMMBasic.html#:~:text=MMBasic%20is%20a%20BASIC%20interpreter,quick%20scripting%20language%20for%20Windows
https://www.geoffg.net/WindowsMMBasic.html#:~:text=MMBasic%20is%20a%20BASIC%20interpreter,quick%20scripting%20language%20for%20Windows

