Prince of Persia [NES] Technical documentation
1. ®opmar u cogepxxumoe ROM-paiina.

Cam ¢aitn NES conepuT 3aroioBok H
nanabie ROM cpa3y 3a M. Jlanasie ROM — 3t0
HEMOCPEACTBEHHO  T€  JIaHHbIe,  KOTOpbIE
coxpanensl B [13Y kaprpumxka. 3aroiroBok uMeeT
mumb NES  ¢aiin u mnpenHasHaueH OH IS
MPAaBWIBHON HWHTEpNpeTaly JaHHBIX CaMOTo
ROM.

Prince of Persia wumeer Mapper #2
(UNROM) Mapper — ancopumm nepexniouenus Kyckoe
(bank — 6anxos) navamu ¢ uepe. COOEPKUT § OAHKOB
MaMSTH, MOCIETHU M3  KOTOPBIX  HE
MEPEKITIOYaeMbIi U XPaHUTCS BCErJa B KOHIIE
00acTu mamsTH, aapecyeMon MPOIECCOPOM.

B npomecce wurper  6aHKH
JTUHAMHYECKH OTOOpa)kaloTCsi B MPEATOCIESIHUE
16 kb mamsTH, agpecyemoii mporeccopom. Takum
0o0pa3oM, B ONEPaTUBHON MaMATH B MOCIEIHUX
32 kb HaxomuTCs OAMH U3 MEPBHIX 7 OAaHKOB M | MOCIEIHUI — 8, KOTOPBIN BCET/Ia B KOHIIE 00JIacTh
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| MAPPER REGs: 0xFFFO - OxFFFF




[Mocnenuuii OaHK TPY3UTCS B KOHEIl U €ro _
HAyallo BCerna SBISIETCS MPOIENypOl 3arrycka
(main()) mpu 3amycke wurpsl. Mcxoas u3 Bcero
storo, ROM-¢aitn MoxHO pacmputh. Takum
o0Opa3oMm 0e3 Kakux-100 M3MEHEHUH KOJa MOXKHO

nonyunth emie 8x16kb ROM-mamsiti a1 urpsi,
TJIe MOXKHO XPaHUTh U JJaHHBIE, U KO/I.

NEW BANKS #7 - #14

B Prince of Persia mepsbie aBa OaHka coiepkar B cebe Tailiabl (M300pa’keHHs OOBEKTOB).
Taitnel HE HecyT B ceOe¢ HUKAakoW IBeToBOM WHGpopMamuu. KaXaplii mUKcenb Tailla COCTOUT
U3 2 OUT. DT OUTHI KOIUPYIOT HOMEp IIBeTa B MAIUTPE, KOTOpas JUHAMHYECKH TOATPYXKAaeTcs B
PPU (Bumeomnamsits) BMecTe ¢ Taimamu. OcrtaBmmecs: 6 6aHKOB cofiep)kaT B ceOe JaHHBIE U KOJ
(mpu4eM HeT pa3JelneHus MeXAY JAHHBIMHU U KOJIOM — OHH BIIOJIHE MOTYT UITH PSAIOM).

AJpecHoe POCTPaHCTBO, TOCTYITHOE MPOIECCOPY BRIVISIIUT CISTYIONUM 00pa3oM:

Anpec Pa3zmep Ha3nayenmue
$0000-$07FF 2k RAM
$0800-$1FFF 6k RAM Mirror (x3)
$2000-$2007 $8 = 8 BanT Registers Video
$2008-$3FFF $1FF8 = 8184 6altTa Registers Video Mirror (x1023)
$4000-$4017 $20 = 32 6aitTa Registers Audio & DMA & I/O
$4018-$4FFF $0FE8 = 4072 banTa Not used
$5000-$5FFF 4k Not used
$6000-$7FFF 8k Not used
$8000-$BFFF 16k PRG-ROM (dyn)
$C000-$FFFF 16k PRG-ROM (0)

HenocpenctBenHo monb3oBatenbckas obmacte — agpeca $0000 - $O07FF, u3 xoropwix aapeca

$0100-$1FF He uCIonb3yroTes.



[TepexnroueHne O0aHKOB maMATH B Mapper #2 OCYIIeCTBISIETCS CIASIYIONIMM 00pa3oM: 1Mo JIro0oMy
anpecy B auanasone $8000 — $FFFF 3ammceiBaetcst uncio (ot 0 g0 N-1, roe N — gucio GaHKOB),
nocie yero, B auamnazon $8000 — $BFFF oroOpakaercs comepkxuMoe COOTBETCTBYIOLIETO OaHKa
(mosToMy, OaHKH JIydIlle BCEro MEpeKIIoYaTh B KOJAE MOCIeIHero OaHKa, T. K. TPU MEePeKITIOUCHUN
0aHKa, 1Mo aJIpecy, CIASAYIOIIEeMY 3a TeKYIIeH UCIIONHAEMON HHCTPYKITEH OKaKyTCsl IPOU3BOIILHBIE
JTaHHbBIE).

[Tpumep KoAa nepexiIroueHus: OaHKOB:

$F2D3: 84 41 STY $0041 = #$00

$F2D5: A8 TAY

$F2D6: 8D D1 06 STA $06D1 = #$02

$F2D9: 99 FO FF STA $FFFO, Y @ $FFFO = #3$00
$F2DC. A4 41 LDY $0041 = #$00

$F2DE: 60 RTS

B peructpe A nepenaetcst HoMmep BKJIFOYaeMOTro OaHKa.
2. PerucTpbl H HHCTPYKIMH NpoLieccopa.

Pezucmpol u adpecayus namamu:
[Ipouieccop umeer 3 peructpa odmiero HazHadeHus (A — akkymymstop, X 1 Y).
* Peructp A: Hcnonp3yercs st OOIMIMX IENEH, B YaCTHOCTHU JUIS MEPEHOCA JaHHBIX MEXIY
sTYEHKaMM TTaMSITH.

*  Peructpsl X, Y: Taxxke HCNONB3YIOTCA JUIsl OOMIMX €€ U, KPOME TOr0, MOTYT SBISATHCS
MHJIEKCaMH [IpU aJpecalii MacCUBOB.

Anpecatiysi MaCCUBOB OBIBAET JIByX THIIOB: aOCOJIOTHASI U OTHOCUTENbHAS.

*  AOcomroTHas apecyeTcs OT YKa3aHHOM SYCHKH;

* OrtHOcHTenbHAs aapecyeTcsl OT yKas3aress, JEeXKAllero B YKa3aHHOM M COCEOHEN s4YerKax
(ampec cocTouT U3 ABYX OaiT).

Hammpumep:
$0000 15 00 00 01 02 03 04 05 OA OB 0C OD 15 18 19 20
$0010 20 30 40 51 62 73 84 95 AA BB CC DD 15 18 19 20
LDX 5 ; X =5
LDA $0000, X ; 3arpyxaem B A UMC/iO MO CMEWEHUO
; $0000 + 5 = $0005: #03
LDA ($00), X ; 3arpyxaem B A 4UMcC/iO MO CMELWEHWO
; ($0000: 15 00 - ykasaTtesnb $0015)
; $0015 + 5 = $001A: #CC
IIpoyeoypoi:

Br130B nipoueayps! BoinonHsercss nHeTpykiueit JSR, Bo3spar — RTS. Comnamenus no nepenauu
napametpoB (tuma stdcall mnu cdecl) Tyt Her. IlepenaBate MOXXKHO Kak yromHo. OOBIYHO Yepe3
NIEPEMEHHBIE WIH PETUCTPHI.



Uncmpyryuu ycnoenozo nepexooa:
Haubonee gacro ucnons3yemsie: BEQ, BNE, BCC, BCS.
PaGoraror cineqyromumM od6pa3zom:

*  BEQ — nepexon, eciu FlagZ = 1;

*  BNE — nepexon, eciu FlagZ = 0;

* BCS - nepexon, ecnu FlagC = 1;

*  BCC —nepexon, eciu FlagC = 0.

®raru BHICTABISIFOTCS TAK:

« LDA,LDX, LDY: FlagZ = 1, ecniu onepang pasen 0, unaue FlagZ = 0;

* ADC, SBC: 3nech FlagC cunrtaercs 9 6UTOM NpH BBINOJHEHUN CIOKEHUS WM BHIYUTAHMSL.
T.e. Ipu CIOXKEHUU Ty[a TOMeNaeTcst | Mpu MepernolHeHun 8 OuTa, MpHU BHIYUTAHUU OH
Hao0OpOT OTTYAA 3aUMCTBYETCH.

* CMP, CPX, CPY: FlagZ = 1, ecnu onepanasl paBHbl, nHaue FlagZ = 0, FlagC = 1, ecou
onepanj Oombie, MO0 paBeH, nHade FlagC = 0.

Hamnpumep:

[Tonuerit Habop uHCTpYKIWMi 6502 opcodes (Ha pycckoM).


http://datacrystal.romhacking.net/wiki/6502_opcodes
http://dendy.migera.ru/nes/g11.html

3. IlceBnokon.
B 1miceBnokoie MCIIonp3yeTcs yupoIeHHb cuaTakcuc C:

B nannom ciyuae:

[Ipumep nepeBona ASM B niceBIOKO:




Eme npumep:

[IepeBon (cnenyromiast cTpaHuIa):






MoxHo 1 mance 06J'Ial"OPOI[I/ITL KO

Taxum 006pa3oM BUAHO, UTO TO MPOLIEAYpa BHIBOJIA TAIIOB Ha 9KpaH B KonuuecTBe 10 CTpok 1mo
anpecy PPULine, npuuem maHubie (pacnonoxeHnubie B maccuBe $Tiles) pacnonokeHsl B OaHke
Bank (mepenanHoMy B KauecTBe apaMeTpa).

Peructpel ynpasnenus PPU
Peructprbl yiipaBiaeHus 3BYKOBBIM YCTPONCTBOM

Peructpsl xoiicTHKa



http://dendy.migera.ru/nes/g04.html
http://dendy.migera.ru/nes/g05.html
http://dendy.migera.ru/nes/g02.html

4. KouBeptupoBanme aapecoB mexay RAM u cmemennssmu B ROM-gaiisne.

banku pacronararorcsi mocienoBaresibHO B (ailiie (cpasy mocjie 3arojoBKa, KOTOPBIA UMeEeT
pasmep 16 Oaiit). T.e. Bank #00: 0x00010 — 0x0400F, Bank #01: 0x04010 — 0x0800F u T. 1. Takum
00pa3oM, eciM B KOIe BCTPEUAETCS] KOHCTPYKLIHUS:

LDY $06D1 ; Hanpwumep #02
LDX #00 ; X = #00
LDA $EBA7, X ; A = #EBAT7[ X]

To 310 ogHO3HAaYHO OOpamenne k ROM-namsatu. B ganHoM ciiydae, anropuTM KOHBEPTHUPOBAHUS
nercTBUTeNeH ToiMbko s Prince of Persia, T. k. Kom coxpaHseT HOMEpP TeKyllero OaHka B
nepemenHyro $06D1.

ROWFi | eCf f set = $06D1 * 0x4000 + Ox10 + ( RAMAddress - 0x8000);
/1 (0x10 — pa3mMep 3arosoBKa)

ROVFi | eF f set _EBA7 = #02 * 0x4000 + 0x10 + (OxEBA7 - 0x8000) = OxEBB7;

T.e. maHHbIE, K KOTOPBIM OoOparaeTcs Koa u3 pparmMenta, exar B (aiine nmo cmemenuto 0xEBB7.
KonBeprupoBanue aapeca namaru B aapec B ROM-daiine HeoqHo3HaUHO (T. K. HY’)KHO 3HaTh HOMEP
TEKylero O0aHka MaMsATH, 4To 0e3 aHajlu3a KoJa HEU3BECTHO). B To ke Bpems, KOHBEPTUPOBAHUE
cMmenieHus qaHHbix B ROM-aitne B anpec RAM onHo3HaYHO:

RAMAdDdr ess = (ROWFi | eOF f set - 0x10) - 0x4000* (ROWFi | eCf f set / 0x4000- 1) + 0x8000;

RAMAddr ess_EBB7 = (OxEBB7 - 0x10) - 0x4000*( OxEBB7/0x4000 - 1) + 0x8000 =
= FileOf fset _EBB7 = #02 * 0x4000 + 0x10 + (OxEBB7 - 0x8000) = OxEBA7;

OnHaKo, KaK MPaBWIIO, KO, KOTOPBIH 3arpyXaeT JaHHbIC W3 OaHKA MAMSITH PacIojaraeTcsi B TOM Ke
Oanke, uyTo U naHHbIe. [loaTomy, ecnu B (haiine ykazarenb JexuT 1o aapecy (Hanpumep) 0xESAL, a
yKazarelb, KOTOpBI OH ucnonb3dyeT — E6A1, To B daiine on (yamie Bcero) OyneT B TOM ke OaHKe,
T. €. 0XE6AT + 0x10 = OxE6BI1.



S. lannblie u ux popmar pis Prince of Persia B ROM.

3neck U ganee MPUBOAATCS ajapeca U cMmerneHus s Bepcuu Prince of Persia (U) [!]. dus
OCTAJIbHBIX BEPCUI UMEIOT MECTO pa3yinuusi TOIbKO sl cmenennii B ROM muanme OxBFFF.

NES_DEMO PLAY_PTR = Ox0A71F

; ODTOT yKa3aTesb B pejakTope M3BAeKaeTCA M3 KOAa MO CMELLEHAM:

; Ox0A51B( LO) : OXA51C( HI)

;. QopmaTt: XX YY XX YY ...#FF, rge XX — Bpems gencteusa, YY — macka
; OMT KHOMOK JxoucTmka (cM. Permcrpbl gkomncruvka)

NES LEVEL_ HEALTH DATA = 0x0B4DA

; ®opmat: XX, rge XX — MakCMManbHOE€ UYUCNO E€AWHWUL, ANA YPOBHSA

; Mo oAHomy banTy Ha ypoBeHb. T.e. HEALTH LEVEL] = #0B527[ LEVEL]
; WNtoro (14x1 = 14 6aunr)

NES LEVEL_PALETTE_PTR = 0x0B6B4

;  QopmaT: MaccuB ykasaTenenm no oaHoMy ykaszaTemo (2 6amTa) Ha
ypoBeHb (uTOoro: 14x2 = 28 6awnT)

; Yka3aTenb, B CBOW oOuepejb, YyKa3blBaeT elWle Ha OAWH YyKa3aTeb,
KOTOPbIA yKa3blBaeT Ha HEMNOCPEACTBEHHO JaHHble nanuTpbl (Kaxagas no 16
6anT)

NES_GUARDS_TYPES = Ox13BEB

; Tun BparoB B ypOBHe (CTPaXHWK WAN CKeneT)

; @Qopmat: #00 wnam #24. #00 — cTpaxHuk, #24 — ckeneT. WHble 3HauveHnA
npuMBOAAT K ratokam B urpe. (utoro: 14x1 = 14 6anT)

NES_ACTI ONS_PTRS_LI ST = 0x15602

;  ®opmaTt: yka3aTennm Ha [JaHHble, KOTOpble OnNpeaensloT TekKylee
nosegeHne cnpanta. Bcero yka3zaTeneh (a 3HAUMT BO3MOXHbIX AENCTBUN
nepcoHaxa) —95. [lepBbin ykazaTenb = #0000

NES _LEVEL_LEFT_ROOM = Ox1EB12

; ®opmaT: HOMepa KOMHaT, TpaBble TaWabl KOTOPbIX OyayT pucoBaTbCA C
NeBOW TrpaHuUbl KOMHaT, KOTOpble pPacrnoNOXeHbl C NeBOTro Kpas YpOBHA
(1. e. He umetoT KOMHaT cneBa). (wmToro: 14x1 = 14 6awnT)

NES LEVEL_TOP ROOM = Ox1EB20
;  @®opmaT: HOMepa KOMHAaT, HWKHME TaWlibl KOTOpbIX OyAyT pucoBaTbCs C
npaBOW rpaHWUbl KOMHAaT, KOTOpble PacCMnOJIOXKeHbl C BEPXHETO Kpas YpPOBHA
(T. e. He umetoT KOMHaT cBepxy). (muToro: 14x1 = 14 6anT)

NES LEVEL_PTR_ARR = Ox1EB4A

; QPopmMaT: yka3aTeauM Ha AaHHble TaWNOB KOMHAT YpoBHA (uTtoro 14x2 =
28 6anT)

; ®dopmaT JaHHbIX KOMHaT: BCero KOMHaT B ypoBHe — 24. Ecan nepsbin
6at B MaccuBe = #FF, TO KomMHaTa nycta wu caeayloumi 6ant — 1-bin
6auT nocneayrollen KOMHaTbl, UHauye —caegytome 30 6anT copepxaTt TawWnbl
KOMHaTbl: 10 cTOonbuoB*3 CTpPOKMU.



http://dendy.migera.ru/nes/g04.html

NES_LEVEL_HEADERS PTR_ARR = Ox1EB66
; ®opmaT: ykasaTenm Ha 3arosioBku ypoBHeu (mtoro 14x2 = 28 6aur)
; ®opmaT AaHHbIX 3aroN0BKOB:
; 3 6anmta —komMHaTa (1-24), nosuuymsa (0-29),

HanpaBaeHue (0x00 —cmoTput BaeBo, OXFF — cmoTpu Bnpaso)
; 24 6ailTa — pacrnonoxeHWe CTPaXHWKOB MO kKOMHaTam. [lo ogHomy
6anTy Ha komHaTy. bawt: [O0x00-0x1D] +0x20*R (R — canyuyariHoe umcno),
ecam bant & OX1E == OX1E — cTpaXHMK B KOMHaTe OTCYyTCTBYeT, MWHauye:
X = (bant & Ox1E) Mbd 10, Y = (baut & Ox1E) / 10
; MaccmB He OUKCMPOBAHHOTO 3HaYeHnA:

Bl B2 B3 B4 B5 C1L C2 C3 ¢4 C5 ...0xFF

; JIvHkn ™Mexay peweTkaMn U KHOMKaMMU.
; Kaxablhn NMHK cocTouT M3 5 6anT:
; Bl B2 — koMHaTa ¥ No3uMumMsa KHOMKK, KOTopasd cCBA3aHa C
ABEPLIO
; B3 — penctene kHonku (O —oTkpbiBaeT aBepb, 1 —
3aKpbiBaeT)
; B4 B5 — komMHaTa ¥ no3uvuuma ABepu, C KOTOPOM CBA3aHa
KHOMKa
; OXFF — o3HayaeT KOHel, AaHHbIX

NES_LEVEL_DI MENSI ONS_PTR_ARR = Ox1EB82

; QPopmaT: yKa3aTennm Ha JaHHble TeOMeTPUYeCcKOro pPacnoONOXEHUS KOMHaT
B ypoBHe (mToro 14x2 = 28 6aur)

; ®opmMaT AaHHbIX: MaccuMB UMeeT QUKCUMPOBaAHHbIM pa3mep 4x24 = 96 6anT
; Mo 4 6anTta Ha komHaTy. [pge:

; Bl — Homep kOMHaTbl, Haxoaswencs cneBa (0 —kOMHaTbl HeT)
; B2 — HomMep KOMHaTbl, HaxoAslWenca crnpaBa

; B3 — HOMep KOMHaTbl, HaXxOAAWeNcCs CBepxy

; B4 — HOMep KOMHaTbl, HaXxOAAWEWCA CHWU3Y OT YyKa3aHHOW

NES_LEVEL TYPE_DATA = Ox1EBO05
; ®opmat: Tun ypoBHA (0 —nog3emHbii, 1 —paBopeun) (uToro: 14x1 = 14
6anT)

[Ipoune nanHbIe (MAaCcCUBBI IS COOPKU TAalHIOB B OOBEKTHI, THOO 3BYKOBHIE TAHHBIC) PETAKTOPOM HE
UCIIOJIb3YIOTCS, a IOTOMY 3/IECh HE PacCMaTPUBAIOTCSI.




6. Ilepemennbie B RAM

N3 Tex, 4To MHE U3BECTHHI :)

$0000- $0001 - pa3anyHble ykasaTeanm (MCNONb3YHOTCA NOKaNbHO B QYHKLMAX)

$000C- $000D - yka3aTenn Ha faHHble KOMHaTbl

$000E- $000F - yka3aTesn Ha AaHHble KOMHaThI

$0017, $0018 — pasnuuHble yka3zaTeaun (Takxke kak u $0000: $0001)

$002c - Homep Tekywero obpaboTtumka cobbiITuM (McCNoONb3yeTCA rAe-TO BHYTpuW Main)
$0041 - croga coxpaHaoTca X uam Y

$0070 —HoMmep Tekywero ypoBHs (HauyuMHas c 0)

$0051 —Homep Tekywen kKoMHaTbl (HaumHas c 0)

$0401 — dnar nNpuCyTCTBUA B KOMHaTe ABOMHMKA MNpPUHLa

$0402 — dnar, ycrtaHaBauBaeTca B 1, Korpga OTKpbiBaeTcA BbIXOA (mMcmonb3yeTtca B 5
YpOBHEe, Kak dnar nosBAeHUs JABOWHWUKA)

$0407- $0408 —yKka3aTenb Ha Kakuve-TO JaHHble (Kak yKa3aTeNb HUTAe He
ncnonbsyetcsa). Wcnonb3yetca kak ¢aar Toro, 4YTO MNPUHL, HaxoAMTCA B KOMHaTe, B
KOTOPOM PacnoNOXEH BbIXOS

$040a —«konua HaliTa C AKOMCTUKA

$040c —«konusa Homepa 6aHka(?)

$04b1l —rTekywasa no3vuma npuHua B KomHaTte (0-29). HekoTopbMu YyHKLMAMU
BbICTaBAsAeTCA B WHOE 3HayeHuMe AN obO3HayeHMA MO3ULMM KaKoro- Ainbo obbekTa B
KOMHaTe

$04d6 —croga 3anmcbiBaeTcs Tekywee 3HayeHue ckpoana PPU (Ho 3ateM obHyndetcs,
Mo3TOMYy 3auyacTyro paBHO 0)

$04c5 —TanmMep (pecATKM MUHYT B ascii. T.e. pgecAtku + 0x30)

$04c6 —Tanmep (eauHuMubl MUHYT B ascii. T.e. EauHuup + 0x30)

$04e4 — dnar deno-play. Ecam ycraHoBaeH, To npourpbeiBaetcs denp-pl ay.

$04e7 - button pushed(?)

$04db- $04dc —rTekywasa nosvuma ( BUAUMO, B MUKCENAX)

$04f ¢ —ycTaHOBAEH, ecan B 4 ypoBHe ecCTb 3epkajso (B 4 KOMHaTe MoOC/le HaXaTusa Ha
KHOMKY OTKpbIBaHMA BbIXxoAa)

$04fd — dnar, obo3HayalOWMA, 4YTO ABOMHWK MNPUHLLA BbiLen W3 3epKana

$04f e — dnar, obo3HayaWM, UYTO Yepe3 3epKaNo Henb3d MPONTH

$05e7- $05f f —MmaccmB TaWiMepoB 3akpblTus pelweTkyn (MNocae HaxaTUs Ha KHOMKY
OTKpbITUA peweTkn). Popmat no 3 HalTa: KOMHaTa: mo3uuusa: Tarimep. [locne TOro, Kak
TanmMep obHynsetcs, B 6alWT Cc HOMepom KOMHaTbl 3anucbiBaeTca OxFF, nocne uero ciopa
MOTYT OblTb 3amuMcaHbl HOBblE JaHHbIE.

OX60E- 0x617 - cTpyKTypa TeKywWwero COCTOAHMA NpUHLA

OX60E - ecan 6ut 7 BbiCTaBJeH, TO MPWUHL, OTOOpaxaeTcsd, WHaye - HeT

$060F — mnagwmii 6anT Tekyweh nosuvumm no X (B nukcenax?)

$0610 —cTapwuii 6anT Tekywern nos3uvuum no X

$0611 —mnagwmii baT Tekywen nosvumm no Y

$0612 —cTapwmi banT Tekywen nosuvumm no Y

$0613- $0614 —yka3aTenb Ha Tekywee agencteue (cM. NES_ACTI ONS_PTRS LI ST)
$0615 —HanpaBneHue (0x00 —cmoTpuT BAeBo, OXFF — cmMoTpuT BRpaBo)

$0616 —Homep Tekywero gencteBma (MO CyTM MHAEKC B MaccMBe yka3zaTenewn
NES_ACTI ONS_PTRS_LI ST)

$0617 —Tekywas nosa

...Janee CneAyloT elle HECKONbKO CTPYKTYp TOro e ¢opmarta, OMMUcCbiBalLye COCTOAHME
(akTMBHbIX?) 0b6bekTOB B koMHaTe. Coga xe (HauMHasa c agpeca $0617) 3anucbiBaeTcs
CTPYKTYypa COCTOSAIHWUA ABOWHWKA MpPWHLA TOro e dopmaTta

$06cf —KkoONMUECTBO OCTaBWWXCA E€AUHUL, 340POBbSA

$06d0 — KO/NIMYECTBO OCTaBLWNXCA E€AWHUL, 340POBbA CTpPaxHWKa

$06d1 —Tekywuii baHK MamAaATH

$06dd — dnar «cmepTu» npuHua. Ecam 1, TO HaumHaeT muratb Push start

$06e0 —B KOMHaTe mpucyTcTBYyeT CTpaxHuK (ecam $0401 == 0) wam ABOMHMK (ecau
$0401 == 1)

$06ee —Hannume Meya y npuHuUa. 0 —HeT, 1 —ecTb, 2 —WUCMNONb3YeTCA B JaHHbIM
MOMEHT (AN ApakKM CO CTPaXHUKOM, Hampumep)

$06f 2 — obuiee KONMYECTBO eAWHUL, 340POBbSA MpPUHLA

$06f 3 — obwee KOAMUECTBO 340POBbA CTpaXHUKa

$06f 7 —ewe oanH dnar, 06O3HaYaAOWMA, UTO BbIXOA OTKPbIT







7. Oraaaka B FCEUXD SP

= FCEUXD SP 107 o
Eile MES Config Tools Help

CaMo OKHO SMYJIATOpPA BBIMTISIAUT TaK.

I DEMO PLAS '

OTnaT4MK MOXKHO BbI3BaTh J1M00 yepe3 MeHto Tools — Debug, 1160 knonkoii F1

[ 6502 Debugger ...-- U —- 0 W - - )

- — BreakPoints
$CDEE-AD 16 06 LDR $0616 = 301 J Fun Step Inta
$CDEL:CY 0E CHME $#%0E 035 EC-3 - red38
SCDE3:D0 22 BNE SCDE7 Step Out | Step Over I

$CDE5:AD 17 06 LDA 30617 = £30E

$CDE8:-Co 43 CHMP £549 Seek Tor -
:||Fzp3

$CDER:-50 1B BOC $CDA7 =

$CDEC:C9 4F CMP £34F —

SCDGE:BO 17 BCS $CDAT PC:jcDsE  SeskPC

$CD70:20 1A CF JSR $CF1A

SCD73:AD OF 06 LDA $060F = £344 Ala1 X J4€ Y:]oo

$CD76:38 SEC

SCDT7:ES 20 SBC £320 Slizels STl Add... | | |
$CD79:9D OF 06 STA $060F,X @ 30655 = #3560 4D, CC, 2E, CC,

$CD7C:AD 10 06 LDA $0610 = £500 3z,08,01,01, [ Break on Bad Opcode
SCD7F:ES 00 SBC #3500 03, 0F, 00, 00,

$CDE1:-5D 10 0& STA 30810,X @ $0658 = 300 00,06,06,02, Status Flags

$CD84:20 37 CF JSR $CF37 00, 00, 00,00,

$CD37:AD FE 04 LDA $04FE = 300 18,08, 08,80, NIy MU B
$CDBR:F0 14 BER $CDRO oW1 I"Z WwC
SCDAC:A0 04 LDY #3504

$CDBE:-R5 25 LDA 30025 = §31C PPU:EEZI-SDME oo Scarline: 15

$CD90: 48 PHA

GulElzal @5 (@2 dE S0 ™ Symbolic debugging  Reload S_I,meols| Rarn Patcher
$CD94: 68 PLA

$CDS5-RR TAX Bookmarks

$CD96:BD OF 06 LDR $080F,X @ $0855 = £3&0 = |

$CD39:38 SEC

$CDSA-ES 13 SBC £313 Add

$CDSC:-35D OF 068 STA $080F, X @ 50855 = 560

$CDSF:-&0 RTS Delete

$CDRO-AS TF LDA 3007F = 500




Hagens mplky Ha ctonOerr ciieBa OT Koja (BBIAENIEH CEepoil paMKoii) MOXKHO MOJyYUTh JaHHBIE 00
aapece u cmenieHud B ROM Tekyuielt HHCTPYKIUH:

1
I IN-I= - =

m BreakPoints

$CDSE:AD 16 0& LDA 3508616 = #3501 J Run Step Into
sCDEL:C3 0F CMP #50E $CO3E EC- - red38 -
$CD&E3:-D0 22 BNE $CD&7 Step Out | Step Qvwer
SCDES5:AD 17 06 LDA $0617 = §30E
$CDEE:-CT 45 CMP $549 Seek Tor ,7]:,,_33
$CDER:90 1B BCC $CD87 <
$CDEC:CY 4F CMP $54F —
$CDEE:BO 17 BCS $CDET PCjcpsE | SeekPC )
$CD70:20 1A CF JSR $CF1A - l
$CD75-AD OF 0& LDA $060F = §344 ajel Ro4e Y3'E
$CD76:38 SEC
$CD77:-E9 20 SBC £$20 Stack $U1FB Add... | | | I
$CD79:50 OF 0O STA $080F,X @ $0855 = #360 4D, CC, 2E, CC, |
$CDTC-AZD 10 06 LDA $0610 = §500 3E,08,01,01, [ Break on Bad Opcode
$CD7F-ES 00 SBC £400 03, 0F, 00, 00, 1
$CDE81:5D 10 06 STA $0610,X @ 30856 = £300 00, 06,08, 02, Statuz Flags
$CDE4:20 37 CF JSR $CF37 00,00,00,00,
SCDE7:AD FE 04 LDA $04FE = $300 18, 08,08, 80, W Ty U B
$CDBA-FO0 14 BEQ $CDAO oW1 Tz WC
$CDEC:20 04 LD¥ #3504
$CDBE:RAS 25 LDA 30025 = §31C PPU:W Sprite: |gg  Scanline: 15
5CDS0:43 DHA
e G RCER ISR CEEE [ Symbolic debugaing Reload Symbols| Ram Patcher
$CDS4-63 DLA
$CDS5:-AR TAX Bookmarks
$CDSG:BD OF 06 LDE $0&80F,X @ 30855 = £360 = |
$CDS9:33 5EC
$CDSA:ES 13 SBC #3513 Add
$CDSC:5D OF 06 STA $060F,X @ $0855 = £360
$CDSF:&0 BTS Delete
$CDRO:AS 7F LDL $007F = $300
. b

CPU Address $COEE, Offzet 0x01CDYE i file "Prince of Persia (U] [ML file: 7)

KHomnkwu B omiaguuke:
* Run — 3anmycTUTh KOJ Ha BBIIIOJIHEHUE;
* Step Out — BbIiTH U3 TeKyLIEHl BBHINOIHAEMON (YHKIIMM M OCTAaHOBUTCS Ha ClEAyrOIen
UHCTPYKIIUY;
* Step Into — momaroBo BBIMOIHATE BCE HHCTPYKIMHU CO BXOJIOM BO BCE (PYHKIINU;
* Step Over — nomaroBo BIMOJHATH BCE MHCTPYKLUHU, HE BXOAS BHYTPb (QYHKLIHUIA;
* Seek To — 0ToOpa3uT B OTIIaUUKE CIIEBa KOJl, HAUMHAIOIIUICS ¢ YKa3aHHOTO aJipeca;
* Seek PC — HauaTh UCHONHATH KO/ C HHCTPYKIUH 110 YKa3aHHOMY aJIpecy;
* Add/Delete/Edit Breakpoints — ycTaHOBUTB OpSIK TIO OTIPEIECIICHHOMY YCIIOBHIO.

Onpenenuts agpec HHCTPYKIUH MOXKHO 10 OkHY Stack. ITockonbKy npH BBIIIOJHEHUH MHCTPYKIIUU
JSR B cTek momemaercs agpec Bo3Bpara (2 Oaiita), To B JAHHOM Ciydae 3Ty (YHKLHIO BbI3Basa
MHCTPYKIUS 10 anpecy, npenmectByomemy $CC4D, a Brimecrosinyto, coorBerctBeHHO, SCC2E
(mepBble 4 Gaiita B okHe Stack).

Taxoke, TYyT MO)KHO MEHSITh 3HaYE€HUS (JIar0B U PETHCTPOB.



YcranoBka breakpoints:

Add Breakpoint... [
[1o3BomseT YCTaHOBUTDH 6pHKI/I o OmnpeaAciICHHbIM

YCIIOBHUSIM. Addrezs: 0401 -0405

MoO’KHO OCTaBUTH O€3yCIOBHBII: ¥ Bead | wite | Exscute
* Address — onpeneneHHsIi aapec; Memary

* Crasum Execute; & CPUMem ( PPUMem ¢ Sprite Mem
* Vka3rwiBaeM Name.

Condition |[.-'1‘-.==1¢FF bl ==H00 || v'==1 && $0401 == ||

BrimmonneHue ocTaHOBUTCS Ha HHCTPYKIUU  IIO
YKa3aHHOMY aJIpecy.

ok
[IpepBarh BBITIOIHEHHE, €CIHM IIaMATh OblLIa CYMTAHA Lenes) |
WM 3aIIMCaHa [0 YKa3aHHOMY aJIpECy: - —

* Address — yka3biBaem ajzipec wiu uHTEpBaI aapecos (Hampumep ¢ 0401 mo 0405);
* CraBum Read ninm Write (mii1 Bce BMecCTe)
* Vka3biBaeM Name.

Wame |FEE:&D-EI¢1EI1

Brmonaenune OCTaHOBHTCA, €CIIN OBLIO CUMTAHO WMJIM 3alIMCaHO 3HAYE€HHE I10 YKa3aHHBIM aapecaMm.

[IpepBaTh BBIMIOIHEHKE, €CITH BBITOJHEHO OMPEIEICHHOE YCIOBHUE:
* VkaseiBaem Address, ctaBum ranouku R/W/E, ykazeiBaem Name
* [lumem ycnoBue, o KOTOPOMY HEOOXOUMO MPEPBAThH BBINOJIHEHUE.

VYcnoBue OKHO OBITH B CKOOKAaX M MOXKET COJEepKaTh B ce0€ MMEHa PETHCTPOB, STYCHKH MaMATH U
T. 1. CuHTakcuc nonobeH cuHTakcucy Cu.

Hammpumep:

‘(A==#FF && X==#00 || Y==1 && $0401 == #01 && P ! = #FF1A)

A, X, Y — peructpsi;

$0401 — srgelika namATH;

P —anpec Texymien BbINOIHAEMON HHCTPYKLIUH.




8. Hex editor, on :xe pexaxkrop namsatu RAM.

MoskHO BEI3BaTh U3 MeHI0 Tools — Hex editor, mu6o xHomkoii F6.

OToOpakaeT TEeKyllee COCTOSHHE MaMsSITH B peajJbHOM BpeMeHH. [Ipu 3TOM MOXKHO 3amMChIBaTh
Tr00bIe 3HAYCeHUs B JFOOBIC sYeiiku mamsTH. Hampumep, miis mepexitodeHrne OaHka HaMsTh
JI0CTATOYHO 3amucarh 1o Jroomy aapecy ¢ $8000 mo SFFFF uucno ot 0 mo 7 u B mamsrte ¢ $8000
no $BFFF otoOpa3utcst COOTBETCTBYOIIUI OaHK.

MOKHO 3arpeTUTh U3MEHSATh 3HAYCHUE OIMPEACICHHON SUEHKU (MM TPYIIE sUeeK) MaMsATH depes
KOHTEKCTHOE MeHI0 — Freeze/Unfreeze.

- S — .

= Hey Editor - Editing RAM Dﬁsetuxnmma- ‘ .
File Edit View Bookmarks
0o0000: C©5 AE EE AF 02 OC 06 00 00 00 00 00 €2 21 A5 51 T oo mmmmomeenns L
000010z 00 00 00 S8 90 18 00 OE 02 10 BC 08 01 00 00 10 = oo mommomeennn F
000D0Z0: 00 26 07 62 02 1C AZ 20 01 00 40 40 00 01 00 00 : .6.c... ..@BE...-—
0o0020: AD 79 SR 58 S0 20 00 01 01 00 01 00 00 00 00 64 oz .y H.0.........
000040z 01 00 00 02 01 FF FF 14 00 OC 00 00 01 €0 BE OB T o cmvomomennnn
0000S0:  OE 10 02 S . I
000060 - 77 00 04 Freezef Unfreeze Address 4 T E.B....0
0000TO: 00 00 17 . .. BWooee e
Add Read Breakpoint For Address 00053

0000S0: 00 00 @0 P . L CElpt.m. B
ooogso-  OF OF OF Add Write Breakpoint For Address 0:0053 £ - - W 1
000DORD: CO EQ FO e
ooooBO: 72 01 00 Add Execute Breakpoint For Address 0:0053  m .
ooooCco: FF EE TE .. G....
ooooDa.  oF OF 1F Add / Eemove bookmark - il

|




9. RAM filter

HHCTpYMEHT, MO3BOISIFOIIHNA (DHIBTPOBATH AMSTH 110 ONPEICICHHBIM 3HAYCHHUSIM.
Hanpumep, uToOBI ompenenuTh, MO KaKOMY aJIpecy COXpaHSeTCs TEKyllee 3HAYCHHE 37J0POBbS,
MOKHO 3aJ1aTh CIEAYIONIME MpaBuia:

v~ o, T
.

1st rule |Exact value ERE Apply rule |

2nd rule |Exact value EARE Apply rule |

3rd rule fany -] Apply rule |

4th rule [ any =l | Apply rule |

5th rule any ~| | Apply rule |

th rule any =] | apply ruls |

7th rule fany ~| | Apply rule |

8th rule fany BN Apply rule |

Sth rule [any EN| apply ruls_|

W0thre  [Any = Apply rule |

—Results

Mumber of results: 0

Haxxumaem BepxHioro kHOmKy Apply rule (mockombKy TeKyllee 3HA4eHHE 370pOBbS 3), 3aTeM
TepsieM B Urpe | equHUILY 30POBBS M HAKUMAEM BTOPYIO KHOTIKY Apply rule.



PCBYHBTEIT TIICPBOI'0 HaXXaTHA:
RAM Filter

—Rules
istrule IExact value ;I I 3 Apply rule |
2nd rule IExact value ;I I 2 Apply rule I
3rd rule I-ﬂ'-ﬂ‘r' ;I I Apply rule |
4th rule Iﬁ-ﬂ‘f' ;I I Apply rule |
Sth rule Iﬁ-ﬂ‘r' ;I I Apply rule |
&th rule Iﬁ-ﬂ‘r' ;I I Apply rule |
7th rule I.ﬂ.ny ;I I Apply rule |
Bth rule I-ﬁ-ﬂ‘r' ~| | Apply rule |
ath rule Iﬁ-ﬂ‘f' LI I Apply rule |
10th rule IAny ;I I Apply rule |
—Results

ooo4: 03

0oz23: 03

oay?: 03

0oF4: 03

O00FA: 03

02C5: 03

0320: 03

04B7: 03

0eCF: 03

0eDO: 03

0eF2: 03

0eF3: 03

Mumber of results: 20




Pesynbrar BrOpOIO:

1 oo ]
e oo . e
. |
—Rules
istrule IExact value ;I I 3
2nd rule IExact value ;I I 2 Apply rule | I
3rd rule I-ﬂ'-ﬂ‘r' ;I I Apply rule | I
4th rule IP-I'IY ;I I Apply rule |
Sth rule I.ﬁ.ny ;I I Apply rule |
&th rule IP-I'IY ;I I Apply rule |
7th rule I.ﬁ.ny ;I I Apply rule |
Bth rule IA”Y ~| | Apply rule |
ath rule I-ﬁ-l'lY LI I Apply rule |
10th rule I.ﬁ.ny ;I I Apply rule |

—Results

0ao7%7: 03 —» 02
0eCEF: 03 —: 02

Mumber of results: 2

Takum 00pa30M BHIHO, UTO 3HAUCHHE COXpaHseTcs B AByX sueiikax — $0077 u $06CF.

( by loginsin aka ALXR. habrahabr.ru/users/loginsin/ )



