I'padpuka B PicoMite VGA

PicoMite — 3T0 aBTOHOMHBII KOMITBIOTEP, HA KoTopoM pabotaecT MMBasic. [Togpo6Hee MOKHO IPOYHUTATH TYT:
https://geoffg.net/picomitevga.html

bazoii st aTuX KoMIIBIOTEpOB siBIsieTcs Raspberry Pi Pico — neGonbmoit moayns Ha 6a3e unmma RP2040.

B aT0i1 cTarbe nenmaercs nmoneITKa 00BICHUTH, KaK MOXKHO MCTIOIB30BaTh rpaduxy B MMBasic B PicoMite.

Bosnbimas yacte 3TOro moAXoAUT s pa3HbIX Bepcuid PicoMite, Ho 1o cytu ocHoBaHa Ha PicoMite VGA. 3nech
oynem ccoutatbes Ha urpy PETSCII ROBOTS, ucnonbs3yromyto mpeacTaBIeHHbBIA METOI.

Jlnst monp30Baresst BUAC0IKpaH oToOpaxaeTcs kKak 2D-00beKT, TIocKas MOBEPXHOCTh. DTO HA3bIBAETCS CIIOEM.
Jlyist mporpaMMucTa BUACOIKPaH — 3TO YaCTh MaMATH. DTO Ha3bIBaeTCs KaapoBbiM Oydepom (frame buffer). Dtu
TEPMUHBI UCTIONB3YIOTCS B TEKCTE HUXKE M OTHOCSTCS K OTHOMY U TOMY XKe.
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PicoMite 3amyckaeTcsi, HCTIONIb3ys TOJBKO 1 rpaduaeckuii cioit (cioit (Layer) N i kaapoBeiii Oydep
(framebuffer) N ). B Bepcun VGA 310 BUaNMBIii 9KpaH, a npu ucnoib3zoBanuu KK-sxkpana — KK-skpan. Eciu BbI
pucyeTe JIMHUIO WK NeYaTaeTe TEeKCT Ha SKpaHe, OH HaxonuTcs Ha cioe N. BakHo mOHMMATh, 4TO pa3HULIA MEXITY
mucmesmu VGA u LCD 3akmtodaercs B ToM, uto cioil N B XKK-nucnnee nHaxogurcs BHYTPH camoro JKK-
nucIiesi, B ero poaHoM 1sere. rnyouHa. s IL19341 sto 16-6utherit et (RGBS5:6:5). Bepcust VGA xpanut
uHopmaruio BHyTpu namsatu ynna RP2040, u sto paspernenue 4 6ura (RGB1:2:1).

[Tpu wacTom BEIBOJIE HA PKpaH, BO3MOXKHO, BBl YBUIUTE apTedakThl Ha dKpaHe. UToObI n30ekarh STUX apTe(akTos,
BbI MOXKETE BBIIIOJIHATH BCIO 3anUch B pomexxyTounblii Oypep (FRAMEBUFFER F), a korna Bbl Oynere roroBbl
BBITIOJIHUTH BCE OOHOBJICHHS TpaduKu, BBl MOXKETE CKONUpoBarh kaapoBklil Oydep F na cinoit N (FRAMEBUFFER
COPY FE)N). O6parure BHUMaHuE, 4TO KaipoBslii Oydep F naxogurces BHyTpr unna RP2040 u umeer popmar RGB
1:2:1. Eciu BeI ucnionb3yere XKK-mucmeit, PicoMite apromarnuecku npeoopaszyer RGB1:2:1 8 RGB 5:6:5.
OpeiimOydep F ucnonszyer 38 Kb O3V. @peiimbydep F Hukorga He BUIEH HANPSAMY0. DTO MPOCTO OJIOK MaMSITH,
KOTOPBIN MOXKET cofepxkaTh qaHnubie RGB 1:2:1.



Oco0eHHO MONIE3HO UMETh HECKOJIBKO rpadudeckux ciioeB, 0co0eHHo uid urp. PicoMite npeanaraer onuH cioit L
noBepx (mepekpriBaroluii) cioit N, HazbiBaeMbIil KaapoBbiM OydepoMm L. Korna Bel ucnons3yere cioii L, on
BU3YaJbHO HaXOAUTCS mepen cioeM N 1 MoxeT 3aropaxuBarh 0030p ciost N. [To atoit npuuune cioit L nokazas ¢
«IIpOo3payHbIM 11BeTOM». Eciiu Bl Hapucyete ciioil L 3TuM mpo3padHbIM LIBETOM, Bbl YBUAMTE TPaQUKy ClI0s
N.Ecnu BB Hcnionb3yeTe 10001 APYroi LBET, BBl YBUANTE MHUKceTH ciaos L. [Ipo3pauHbiM [IBETOM MO0 YMOIYAHUIO
sBisiercst RGB (UEPHBII), HoO ero MOKHO M3MEHHTH Ha T1000ii 13 16 BETOB, KOTOpBIE MoanepkuBaet PicoMite.
Yacro ucnonszyercs RGB (nmypmypusiit). FRAMEBUFFER L ¢usndecku Haxonutcst BHyTpHu uyuna RP2040 u
umeet pazmep 38 Koaiit. B Bepcun VGA o6weaunenue N u L mpoucxoaut aBromarnuecku. Vcmonb3oBaHue
kaapooro Oydepa F ne sBnsercs obs3arensubiM. B Bepeun ¢ XXK-aucrueem (momuute, uro L u N HaxonsTcs B
pa3HBIX MUKpocxemax) ciusiaue Mexay N u L HeBo3moxxHo. Bepcus ¢ )KK-aucrieem BBIMOTHSACT CIHUSIHUE B
kaapoBbIx Oydepax F u L, a 3arem 3anuceiBaeT pe3ynbrar Ha pu3ndeckuii aucriei N.

Kanpossiit 6ydep N nocrynen no ymondanuto. Jpyrue ¢ppeiimOydepsl MOXKHO BKITIOYUTD C TIOMOIIIBIO:

FRAMEBUFFER LAYER (mnss L)
FRAMEBUFFER CREATE (mns F).

st Bepcun PicoMite VGA ucnonb3oBaHre KaIpoBbIX OydepoB mosie3Ho Toibko B rpaduueckom PEXXMME 2
(320x240, 16 BeTOB).

I[To cytu, B PicoMite MOXHO MCTIOB30BaTh JABa Pa3IMUHbIX rpadudeckux (hopmara: IMIUTKH U CTIPANTHI.
51 He Tpaduueckuil nu3aiiHep, 3T0O MOe Ha3BaHHE (HOPMATOB.

[TnuTKa — 3TO MPAMOYTOJIBHBIHN rpadudeckuii 00bEKT, HAXOASIINICS B COOCTBEHHOM I[BETOBOM IPOCTPAHCTBE (T.
e. RGB 1:2:1). Ero Mo>kHO ckomupoBaTh Ha 1000 CIIOH, ¥ OH BUJICH HanpsaMyro. [nuTka MoxkeT ObITh MajeHbKOM
WIN Pa3MepoM ¢ 3kpaH. PicoMite MOXeT 3arpy3uTh IUIMTKY € yCTpoiicTBa XpaHeHus (SD-KapThl) C MOMOIIBIO
komaH](pl LOAD IMAGE «uMmsi_¢aiiaia.bmp» 1 oToOpa3uth ee Ha akTUBHOM cjoe. B kagectBe 6onyca LOAD
IMAGE Taxxe mpeoOpaszyer 24-6utHbiii RGB B RGB1:2:1 Ha nety. ®aiin nomken 0biTh B hopmare BMP.

Heckonbko Taiinos ot podotoB PETSCII

Crpaiit (sprite) — 3T0 IpSAMOYToJIbHBIN rpadudeckuii 00BEKT, COCTOALINMA U3 WHAEKCOB LIBETa (MHIEKCOB).
Kaxxmprit mukcens npencrapieH He 3HadeHueM RGB, a nHIekcoM maauTpel. DTO MOKET COUTH ¢ ToNKy PicoMite,
MOCKOJIBbKY OH moaaepxkuBaeT 16 usetoB (RGB 1:2:1), Ho Takke moaaepkuBaeT 16 WHIEKCOB 1BeTa B (hopMare
daiina cnpaiira. M ato HE omHo 1 ToO e u3-3a o6parHoii comectumoctd ¢ CMM1, CMM2

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

JlanHble cripaiiTa B (aityie HeNb3s CKOIMPOBATh HEITOCPEACTBEHHO Ha SKpaH. Ero HeoOxoaumo npeodpazoBars B
snaueHus RGB. Jlanasbie cripaiita B (haiisie COCTOAT U3 3aroj0BKa, YKa3bIBAIOIIETO pa3Mephl cripaiTa (T. €. 16x8
nuKcesnen), a 3arem cnucka (T. . 128 (16x8)) unaexcon 1sera. CripaliThl — MOIIHbBIE JJIEMEHTHI, OHH MOT'YT
BOCCTaHAaBIIMBATh (DOH MPHU MIEPEMEIICHHUH, TTPU JBMKEHUU €CTh 0OHApY)KEHHUE CTOJIKHOBeHUH. PicoMite Tenepn
nojzepkuBaetr 64 crpaiita (yBenudeno ¢ 31 B 6eta-sepcun 5.09.00b0). CrpaiiTsl 1OMKHBI OBITH 3arpyKEHBI B
namath ¢ nmomoipbio SPRITE LOAD «ums ¢aiinia», Homep cnpaiita. [Tocne 3Toro cripaiiT MOXXHO 0TOOPa3HTh C
nomoibio SPRITE WRITE sprite_number,x,y (xectkas 3anucs) nin SPRITE SHOW sprite_number,x,y
(3amomunaeT ¢oH) u SPRITE MOVE.

= o

okl

HexoTopsle cripaidTel ¢ mypirypHbIM poHoM oT pobotoB PETSCII.



RP2040 umeet orpaHu4eHHBIH 00bEM ONEPATUBHOM MaMATH, KOTOpast JOJDKHA OBITH pasziefieHa MEXly CUCTEMOH,
BHJICO, IEPEMEHHBIMH, CTEKOM, Oydepamu (T. €. aynuo) u T. 1. [Io3ToMy CyIIeCTBYIOT BO3MOXKHOCTH TAKXKE
UCIIONIB30BaTh (UIBII-NaMsTh AJ1s mporpaMmM MMBasic.

BANK3 BANK2 BANK1

FLASH BANKS
100kbyte each

Program
100kbyte

Oma11-6aHKM MOYKHO MCTIONIB30BaTh Il XpaHeHus nporpamm MMBasic u axke 3amyckarb ux. Bel Moxere
CBA3ATD nporpammel B 6ankax. [logpoOHOCTH BBIXOIAT 32 paMKH TaHHOTO JoKyMeHTa. [IpocTo 3HaiiTe, uTo
CYIIECTBYET Takas Bo3MoxxHOCTh. MMBasic Taxke nognepxxkuaer BUBJIMOTEKY ( LIBRARY). Tot xe camblit
010K (prdTI-TaMsITH, KOTOPHIH 3ape3epBrupoBaH miisgs BANK3, MoxeT HCTIOb30BaThCS KaK PacIIupEHNe
MPOrpaMMHOM MaMsTH C OTPAaHUYCHUSIMHU.

LIBRARY BANK2 BANK1

FLASH BANKS
100kbyte each

Program
100kbyte

OrpaHuveHHneM sIBISIETCS TO, YTO BBl HE MOXKETE PEAaKTHUPOBATh IPOrpaMMy B OMOIHMoTeKe. Bbl MOXkeTe COXpaHUTh
CSUB, SUB u FUNCTIONS B 6ubimoTteke, koTopas «6e3 ommrO0K», ¥ HCTI0JIb30BaTh UX U3 OCHOBHOM
nporpammsl. [Tockonbky OuOIMOTEKa aKTUBHA BO BpeMst paboThl mporpammsl MMBasic, 1ocTyn Kk Helt MOXKHO
TIOJTYYHTh TOJIBKO U3 KOMaHIHOM CTpOKH. Eciin y Bac B maMsITH MPOTpaMMBbI €CTh OTJIAXKSHHBIN KOJI, TIEPEHECHUTE
ero B Oubmmoreky ¢ nomomisio LIBRARY SAVE. LIBRARY LIST noka3bIBaeT, 4T0 HaXOIUTCS B OUOIHUOTEKE, a
LIBRARY DELETE ctupaer 6ubnroreky 1 Bo3BpamiaeT qudi-namMmsaTh Bo Gidmi-0aHk3.

Hexkoropeie U3 Bac, BO3MOXHO, TOMHSAT, 4TO B 80-X roJjax CyleCcTBOBAJIN Oa30BbIe IPOrpaMMBbl C MHOKECTBOM
oneparopoB DATA B KOHIIe, HUKTO HE 3HaJl, YTO OHU O3HAYaIOT, HO OHU 3aCOBBIBAINCH B IIAMSATh, a 3aTEM
BeImosHsIMCh (CALL xxx). I1o cyTtu, 3T0 ObUT MaIIMHHBIN KO, MPEJCTABICHHBIN B BUE IIECTHAAIATEPUIHBIX
ymces. CSUB — sto umenno 3to. CSUB conepXuT HHCTPYKIUMHU MAIIMHHOTO Koja /i1 nporeccopa ARM B
mecTtHaanarepuaHoit opme. MMBasic HeMHoro 60s1ee TpoABUHYTHIN, B HEM HE HY)KHO 3anomuHath kyna POKE,
auro CALL. POKE BrInosHsg€eTca aBTOMaTUYECKH IIPH 3aIyCKE IPOrpaMMBl, U IpocTo ucnoinsiyd umsa CSUB,
BbinosiHAeTcst CALL xxx
BriBoa: BO Bpems BBIIOIHEHUS 110001 mectHaauarepuuHbiii kog CSUB 3anuceiBaeTcst B maMsITh B IBOMYHOM
dbopme, 9TOOBI MOATOTOBUTH €T0 K BIMOIHEHUI0O ARM. MBI rcnions3yem 3Ty GyHKITHIO, HO HE BHITIONHSACM
JIBOWYHBIN (paiii, a HCIOIb3yeM ero Al KOMUPOBAHUSI.

AHaJIOTUYHO, KOTJIa BBl COXpaHsIeTe B OMbOIMoTeke nmporpammy, coaepxkanryro CSUB, B 6ubimoteky
3aMKCHIBAIOTCS ABOUYHBIE TaHHBIE (A HE IIECTHAALIATEPUYHOE TEKCTOBOE IIPEICTABICHHUE).



Teneps y Hac ecTh 3HaHMS, IO3BOJIAIOLIUE TOHATH IT'PaQUKy, UCIIOIb3YEMYIO B IPOJBUHYTHIX UTPAX, TAKUX KAK
POBOTBI PETSCIIL. PETSCII ROBOTS (myist MMBasic) — 6onbiast urpa. bazosas mporpamma Becut Bcero 70
KOaT, HO OHA MCITOJIb3YyeT JaHHBIC (KapThl, rpaduKy, 3ByKH ) pazmepom Oomee 800 kOaiiT. B urpe ncrnonb3yercs
6onee 100 crpaiitoB u oxono 300 TaiiioB. YUUTHIBast OTpaHUYCHNUE MAKCUMYM B 31 CIIpaiiT, Ipu HaTMCAHUU UTPHI
BBIIIICYKa3aHHbIE 3HAHUS UCTIOJIB30BAIMCH AJIS peann3annu urpbl. Huke npuBeneHsl penieHns o urpoBoMy
IU3aiiHy, KOTOpbIe ObUTH MPUHSATHI U TOTO, YTOOBI UTpa BIUCHIBaNack B PicoMite.

1/ Ucnonb3yiiTe Tonbko KaapoBsiid Oydep L B Bepcun VGA, utoOs! cokoHOMUTH O3V 117151 XpaHeHHS IEPEMEHHBIX
(xapte1/aTpulyThl). Hemocrarkom 3TOTO METOAA SIBISIETCS TO, YTO MPU OOHOBJICHUH dKpaHa Bbl MOXKETE YBUJICTh
HEe3HAYUTEIbHbIE HCKAXEHUS BUIC0. B mporpamme npeaycMOTpeHbl BO3MOKHOCTH MUHUMH3UPOBATH 3TO 33 CUET
CHUHXPOHM3AIMH TSKEJIBIX OOHOBJICHUHN SKpaHa ¢ BEPTUKAIBLHON CHHXPOHHU3AIUEH C UCIIOIb30BAaHUEM
FRAMEBUFFER WAIT.

Uro6s! caenarb 3T0 3¢ (GEeKTUBHBIM, BaKHO BBIIOIHATH BECh KO, 3alMCHIBAIONINIA B BUIEONaMSITh, OJIM3KO APYT K
npyry. He 3acopsiite Bech kox 3anuceto B BugeonamMsats. PETSCII ucnonesyer 2 SUB, BeINONHAIOMKXCS B KAKIOM
urpoBoM mukie. OIMH 3auchIBacT Bce Ha ciior N, a BTopo# 3anuckiBaeT Bee Ha cioil L. M atu SUB's HacTpoeHbl
Ha CKOPOCTb.

2/ Coxpansiite Bce rpadudecKue 3JIeMEHTHI (Taiibl/cripaiiTsl) B ABoMYHOM (hopmare. MMBasic umeer
BBICOKOOTITUMHU3UPOBAHHBIE MIPOIIETypbl KOMUPOBaHUA namsaTH u3 ¢undi-namaty B BuneoO3Y B BLIT MEMORY
(mmu SPRITE MEMORY). ®yukiius BLIT MEMORY pa6otaer ObICTpO, HO HE MOKET BOCCTAaHOBUTH (hOH HIIH
OOHAPYXHUTh CTOJIKHOBEHHSI CIIPAWTOB.

OO6HapyXxeHHe CTOIKHOBEHUH BhITIONHsIeTCs: B MMBasic Ha ocHOBe koopauHaT X U Y TaljIoOB M CIIPATOB.

BoccranoBnenus ¢pona MOxHO n30€kaTh, Ucnob3ys 2 cios. Cinor N st Mupa (kapTa Mupa), TOCTPOSHHBIH C
UCTIOJIb30BaHUEM TainoB. Mcnonb3yiite cioit L ¢ mypmypHBIM IIBETOM B Ka4e€CTBE MPO3PavyHOro, YTOOB! HAIKUCATh
crpaiitel. Korna onu nepememiarorcs, ciioi N He 3aTparuBaercsl.

[Tpu 3anycke CSUB unu coxpaHeHu# ero B OMOIHOTEKe MIECTHAAIIATepUYHbIC JaHHbBIE MpeoOpa3ytoTcs B
IBOMYHYIO opMy. Marepn Hanucan 6a30ByI0 mporpaMmy, kotopas npeodpasyet ¢aiinsl SPRITE (comeprkanue
3aroJIOBOK U MHJIEKCHI 1[BE€TA) B 3arojIOBOK + ecTHaauarepuunbie fanabie RGB 1:2:1, umutupyemsie kak CSUB.

'mporpaMma /st mpeodpazoBaHus Beex (ailyioB crpaiitoB B karanore B CSUB ¢ ucnonb30BaHleM CKaTHsL, TAE 3TO
HEOOX0IMO

Option explicit

Option default none

Const separatesubs% = 0

Dim offset%

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

Open "tile0 csub.bas" For output As #2
Open "tile0O index.txt" For output As #3

If separatesubs%$=0 Then

Print #2,"CSUB TILEOQO"

Print #2,"00000000"

offset%=0

EndIf

Do

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

Loop Until fname$=""

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

Close #2
Close #3



'mpeoBpasoBare dainm £$ B cxaTmmi CSUB
Sub code f£f$
Local i%,j%,h%,1%,w%,n%,s%,il%
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$,3,","))
If h%=0 Then h%=w%
i%=Instr(£$,".")
o$=Left$ (£$,i%-1)
If separatesubs%$=1 Then
Print #2,"CSUB "+o$
Print #2,"00000000"
offset%=0
' Else
' Print #2,"'"+0$
EndIf
Local obuff% (w$*h%\8+128) ,buff% (ws*h%\8+128)
For s%=1 To n% 'process all the sprites in a file
Print #3,Str$ (offset%)
Print #2,"'Offset ";offset%
For 1%=1 To h$%
a$=ll ™
Do While Left$(a$,1)="'" 'skip comments
Line Input #1,a$
Loop
'y6exmaeMcsi, 4UTO BCE JMHUM MMEKT MNPaBUIBHYI AIUHY
If Len(a$)<w% Then Inc a$, Space$ (w%-Len(a$))
If Len(a$)>w% Then a$=Left$ (a$,w3)
LongString append buff% () ,a$ 'get all the file into a single longstring
Next 1%
3%=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
'BHBOJZ OOJIXeH GHTBE KpaTeH 8 nomy6anram
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)
3%=0
For i%=8 To LLen (buff%()) Step 8 'reverse the order
o$=LGetStr$ (buffs () ,i%, 1)
Inc o$,LGetStr$ (buffs(),i%-1,1)
Inc o$,LGetStr$ (buffs(),i%-2,1)
Inc o$,LGetStr$ (buffs(),i%-3,1)
Inc o$,LGetStr$ (buff%s(),i%-4,1)
Inc o$,LGetStr$ (buff%(),i%-5,1)
Inc o$,LGetStr$ (buff%(),i%-6,1)
Inc o$,LGetStr$ (buffs(),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%,64)+Hex$ (w%,4)
LongString append obuff% () ,Left$ ("00000000",8- (LLen (obuff%()) Mod 8))
3%=0
For i%=8 To LLen(obuff%()) Step 8 'reverse the order
o$=LGetStr$ (obuff%(),i%,1)
Inc o$,LGetStr$ (obuff%(),i%-1,1)
Inc o$,LGetStr$ (obuff%(),i%-2,1)
Inc o$,LGetStrS$ (obuff%(),i%-3,1)
Inc o$,LGetStr$ (obuff%(),i%-4,1)
Inc o$,LGetStrS$ (obuff% () ,1i%-5,1)
Inc o$,LGetStr$ (obuff%(),i%-6,1)
Inc o$,LGetStr$ (obuff%(),i%-7,1)
Inc j%
If j%=8 Then
Print #2,0$
j%=0
Else
Print #2,0$+" ";
EndIf
Next i%
If j%<>0 Then Print #2,6""
Inc offset%,4+LLen (obuff%())\2
EndIf
LongString clear obuff$% ()
LongString clear buff% ()
Next s%
Close #1
If separatesubs%=1 Then Print #2,"END CSUB"
End Sub
'mpeobpasyer ueer Ascii ms cramgmapTa Maximite B cranmapr 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$="0"
i%=vVal ("&H"+c$)
mycol$=Hex$ (cols% (i%))
End Function

Ota nporpamma npeodpasyet Bce crpaidTol B «filename.spr» B onun daiin «xxxx_csub.bas» u daiin
«XxXxx_index.txt», KOTOpBI Ocie Npeodpa3oBaHus B IBOMUHYIO (POPMY COAEPKUT BCE yKa3aTeIH Ha 3JIEMEHTHI B
CSUB. OtHocuTenbHblE NO3ULIMHU NTpHUBs3aHbl K HavanpHOMY aapecy CSUB. Mmsa CSUB (. e. CSUB TILEO)
BaXKHO 117151 3TOTO, TocKOoNIbKy CSUB Oyner Maoro. O6parnte BHUMaHKE, 4TO (paityibl B KaTtajgore o0padaTbIBalOTCs
B TIOpsiZIKe Bo3pacTaHus. [loaTomy nydriie Bcero HyMepoBarh CpailThl B UIMEHaX (haitnos, yToOs! mopsaok B CSUB
OBLIT TIPEICKA3yEeMBIM.

3arem «LOAD xxxx_csub.bas», uTo0s! 3arpy3uth ¢aiin B mamsats nporpammsbl, 1 «KLIBRARY SAVE, uTo0Ob1
3aMucaTh ero Kak IBOMYHBIE TJaHHBIE BO (IDII-NaMATh B OnbnroTeke. Teneps y HAC ecTh ABOMYHbBIE naHHbIe RGB
1:2:1 Bo umdII-IaMATH B HEM3BECTHOM MecTe. Bl MOXkeTe COXpaHUTh B OMOIMOTEKE HECKOJIBKO (haiiIioB
xxxx_csub.bas, noka 6ubnmoreka He 3anoaHUTCS. UT0OBI HaliTH aOCOMIOTHEIN anpec kaxkaoro CSUB B mamsTH,
BbI U3BJIekaete Hayasio CSUB.

Address% = PEEK (CFUNADDR csub_name) ' 7o ecTr PEEK (CFUNADDR TILEO) .

Hnst pyakiun BLIT MEMORY nyudriie Bcero mocTpouTh MacCHB C aOCOMIOTHBIMU aipecamu. B mpuBeaeHHOM
HUKE IpuMepe cosnaercst abcomoTHbii naaeke s 6 (0...5) cnpaiitoB B CSUB non HazBanuem HEALTH.

'nmonydyaeM HavallbHEIE ajgpeca
Local hlt=Peek (cfunaddr HEALTH)

'cosnmaéM dann rnobankpHOIO MHOEKCA
Dim health index(5)

Open "sprites/hlt index.txt" For input As #1
For i=0 To 5

Input #1,a$
health_index(i)=h1t+Val(a$)
Next
Close #1

Teneps Bel MoxeTe ucnonb3oBare BLIT MEMORY health_index(3),X,Y 4ToOBI CKOTUPOBAaTh TPETHH CIIPAUT B
(X,Y) na akruBHOM cioe, 3aqanHoM FRAMEBUFFER WRITE L/N.



Beimme Bo1 ucnionbszyetre BUBJIMOTEKY st ABOMYHBIX TaHHBIX. DTO TPeOyeT MOATOTOBKH OMOIMOTEKH BPYYHYIO C
MIOMOIIbIO0 KOMaHHON CTPOKH, YTO HE YI0OHO ais urpsl. Oxanaxo nomuute, uto LIBRARY n FLASH BANK3
WCIIOJIB3YIOT OHH | T€ e MecTa Bo Flash, Ho paGoTatoT mo-pazHomy.

ITporpammel B BUBJIMOTEKE moryT ObITh 4acThio Balllei akTHBHON TporpaMMel, mostomy CSUB nmerotr
3HaueHue B ocHOBHOM nporpamme. FLASH BANKS3 He siBisieTcst 4acThi0 akTUBHOM ITporpaMmsl, nosromy CSUB
HE MeeT 3HAYCHUS.

Ho nauanwHbiil anpec 6anka (dm-mamsati 3 (KOTOPBIH MOXKET MEHATHCS B 3aBUCUMOCTH 0T Bepcun MMBasic)
MO>KHO 3anpocuts ¢ nomouisto flash_address% = MM.INFO(FLASH ADDRESS 3). OTo HayaJIbHBIH ajipec
namMsaTu s udi-6aHka 3, a Takke Ha4allbHBIN afpec MaMsITH A1 OUOIMOTEKH.

BwmecTo ncnons3zoBanus nnjuekca Ha ocioBe CSUB amantupyiite ero Tak, 4To0b OH OBLIT HHIIEKCOM,
CCBUTAIOLIMMCA Ha Hauaso ¢uaii-6anka. /JJo6aBbre cMeleHne K KaKI0MY HHACKCY (pasHUIly MEXTy « (-
azpecoM» M «csub-aapecoM st 3TOTo csuby) U co3AaiTe HOBBIM MHIEKCHBIN (haiiil, KOTOPHIN CChITIAETCS Ha
HavyaJbHBIN azipec Bo (pmaur-namsatu. Crenaiite sTo ams Bcex CSUB.

Teneps y Bac ecth uHAEKCHBIN (aiin «flash index.txt», KOTOPHIN cehlIaeTCs Ha KaX Al TPaPUISCKHUI SJIEMEHT
(cmipaiit/Taiin) Ha HavaneHBIN anpec FLASH BANK.

3arem coxpanute 6nbnmorexy Ha SD-kapTy B BUJe JBOUYHOTO (aiina.

LIBRARY DISK SAVE “filename.bin”

U coxpanute 3Ty 6MOIMOTEKY BMECTe ¢ MHAEKCHBIM daitnoM. O0a GecrnionesHsl Apyr 6e3 npyra. Teneps Mbl MOKeM
OUYHCTUTH OMOIMOTEKY U UCTIONB30BaTh Gum-ipoctpancTBo At FLASH BANK 3.

B urpoBoii nporpamme MMBasic MbI Teriepb MOXeM 3arpyarb ABOUYHBIN (aiin Bo ¢uemr-6ank 1, 2 unu 3, a Bce
rpadu4ecKue AEMEHThl MOYKHO HalTH, 100aBUB MHJIEKC K CTAPTOBOMY aJpecy (PI3II-MaMATH TOr0 KOHKPETHOTO
0OaHKa, KOTOPBIN BBI PEIIUTE UCIIONIB30BaTh B Urpe. [Ipumep:

FLASH DISK LOAD 2, filename.bin,O \ BarpyxaeT IOBOMYHEN (ain Bo ¢pnswm-6aHk 2
Flash_address%=MM.INFO (FLASH ADDRESS 2) \ JmaeT HavaNbHEM agpec 6aHKa 2

[Tocne atoro co3maiite maccuB abs_index%() ¢ abcomorabiMu nHACKcaMu, 1o0aBuB flash _address% ko Bcem
OTHOCHTEJIbHBIM WH/IEKCAaM, CYNTAHHBIM U3 HHIEKCHOTO (haiina «flash_index.txt». Torna nmpocto: BLIT
MEMORY abs_index(i),X,Y

1/ AOKYMEHTAILIA
BaxxHo crenarh cxemy Kakoi cripaidT/Taiii npuHauIekuT kakomy uHaekcy. [lpu pazpadorke PETSCII ROBOTS
OBLIIO MOJIE3HO BECTH TAKYIO CXeMY (OHA MOKa3bIBaeT HOMED IJIUTKH B MAaCCHUBE).

=

@E“'i - R

LT




2/ CTIPAUTBI

Bam HyxHBI Bce rpaduueckue 3IeMeHThI B BUie (ailIoB CripaiiToB (MHIEKCHPOBAHHBIE 1IBETA U 3aTOJIOBOK
pa3mepa). ITo MOXKHO peann3oBarh HecKonbkuMu ciocobamu, Ho uist PETSCII ROBOTS ucnons3yetcs crocob
3arpy3ku (paitia BMP Ha skpaH, a 3aTeM MONUKCeIbHBIN pacueT HHCKCa I[BeTa. 3aTeM 3anmuchiBaeM ¢aida oOpaTHo
Ha JUCK B BUJE (haiina crpaiira. [1o cytu, 3Ty GyHKIHIO BRIOIHSET CIEAYIOIIAs MPOrpaMMa, HariCaHHast
Martin_H. On makeTHO 00pabatsiBaeT 86 cripaiiToB pazmepom 24x24.

'Bnece mHOOpMaLMSa OB MCTOUYHMKE
FN$="spritesMix bearbeitet.bmp"
wW=24

H=24

num=86

Dim Col (15) :Restore colors:For £%=1 To 15:Read Col (f%) :Next £%
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$(W);",1,";STRS (H)
for yl=y to y+H-1
WT$=" "
for x1=x to x+W-1
C=Pixel (x1,yl) :cl=0
for n= 0 to 15:if C=col(n) then cl=n

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

'--lIlBeToBasi cxeMa 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) ,h RGB (CERULEAN) ,h RGB (RUST)
Data RGB (FUCHSIA) ,RGB (BROWN) ,RGB (LILAC)

[Tomo6HBIE TPOTPaMMBI 3aHUMAIOT JIOBOJIBHO MHOTO BPEMEHU Ha KaXKIBIA CIIPANT/TAII, TO3TOMY UX JIYUIIIe BCETO
3amyckatb Ha MMB4W (MMbeiicuk mist Windows

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

Ecau B XoTHTE 3amycTuTh ero Ha PicoMite, namenute «load bmp FN$» Ha «load image FN$».

3/ ITAMATDH

MMB4W ne noanepxkuBaer BUBJIMOTEKY, co3ganne qeoryHoro (aiina T0IKHO BEITIOTHATHCS Ha CAMOM
PicoMite.

YroOsl 3arpy3uTs (aitn Xxxx_csub.bas B maMaTh 1 COXpaHUTH €ro B OMOIMOTEKE, BAM OTpeOyeTcs MporpaMMHast
aMsITh Kak IS IIeCTHAAAaTepUYHOr0 TEKCTOBOTO MPEACTABICHNUS, TaK U JJIs IBOMYHOTO pe3yinbrara B O3V.
[ToaTomy BbI MOKeTe 00pabaTbIBaTh TONIBKO (haitibl Xxxx_csub.bas pasmepom 60 Kb B mporpammuom
npoctpanctse pazmepoM 100 Kb. IMeHHO nmo3TOMY Taliibl M CLIpaiThl pacipeiesIeHbl 0 HECKOJIbKUM IMarKaM,
nosToMy ¢aitsiel XXxx_csub.bas cOOTBeTCTBYIOT 3TUM TpEOOBAHUSM.

Kak BUIHO U3 BBIIEU3II0KEHHOTO, paOOTHI 10 MOATOTOBKE TOBOJIEHO MHOTO, IOTOMY Ha4WHATh
MIPEANIOYTHTENIEHEE C YETKO OMpeiesIeHHOTo Habopa rpaduyeckux 3nemMeHToB. UToOs! cnenars 3to ais 400
3JIEMEHTOB, OTpedyeTcs He Majio BpeMmeHu. Ho Harpanoii ctaner ObicTpas rpaduueckas cuctema. B PETSCII
rpaduka 3anumaet Bcero 30% urpoBoro ukia.

Ecnu BBl HOBUYOK B ATOM Jieie, HAUHUTE ¢ Tpa@HuUecKoro Habopa U3 HECKOIBKUX Tpa@UueCKuX IEMEHTOB, MTOKa
HE OCBOUTE MpOIIeCC.



