Using breakpoints to find graphics data
by Bunkai (Jun 2023)

After reading the great tutorial by Labmaster from 24/03/06, which can be found at:
https://www.romhacking.net/documents/361/ . I wanted to port it over to no$gba to use along other
great documents like the one to find gba pointers using no$gba by Phonymike. While also adding a
few quality life additions like screenshots of the full process to help visualize it.

To follow this tutorial, you will need the following:
no$gba: https://problemkaputt.de/gba.htm

yy-chr : https://www.romhacking.net/utilities/119/
Target ROM [The Legend of Zelda, The Minish Cap]. Checksum, crc32: ABCEBBB1

Since this is just a port over and my intention is to use this as a learning experience to do it later
with mGBA, many of the explanations will be short like in the original (many will indeed be copy
pasted), however i will try my best to add links and brief notes on some technical parts where (for
me) Labmasters was too scarce. If you need to expand on, it’s encouraged to read the gba
documentation at https:/rust-console.github.io/gbatek-gbaonly/ . If you still have any question
about the process you may ask them in the rhdn forum

https://www.romhacking.net/forum/index.php or in the discord server, using the
proper channels for that, but I won’t answer any private questions about your projects.

Our Target for this guide is the title screen logo from: The Legend of Zelda, The Minish Cap.

First step is to find where the graphics data is in VRAM, and the first place we look is on the
various backgrounds. Open the BG Maps, and see if it's one of the Backgrounds.

—_—_ _ = B
A Mogba Debugger (Fullversion) - - —[ =l H:h]
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TOSOBTAEC &770  bx | I 8 8§ L [r ™ n

User § F5 ; -

DSOB14EE 0000  movs Ser sereen 210 r1 00000001 [ -

080B14F0 2001 movs 3D Rendering F5 ;2 12 r2 00000000 [ .

080B14F2 DF19 swi BG Maps 5 BGO Map 3 00000000 —

080B14F% 4770 bx — 4 03001000

080B14Fé 0000 mous Tile Viewer F5» BG1 Map 5 00000000 - 'f

080B14F8 DFOS swi OAM Viewer Fs BG2 Map 6 03001000 o

080B14FA 4770 b i 7 00000000 t

080B14FC 2200 movs Palette Viewer F5 BG3 Map 8 ooooooon [ g

| USOBARFE . DFOS  sui ) T [re O00o00O0 [T -

08081500 4770 bx 1O Map F10» ;8 6h +10 00000000 P : !

030B1502 0000 movs Profiler Alt+P » P 1 11 00000000 ]

080B1504 4BO4  Ldr ;9 75 +12 03000080 lee L Fun e HAB ohees)LPU dpecs
D20B1506 2200 movs ARMS (Main CPU) ;2 17 r13 D3007EES Reload | EditFile |Screenshot| Upload
08081508 701n strb ;5 82 r14  08016E87

DS0B1500 4BO4 Ldr ARMT (Sub CPU) 90N r15  DBOB14FE

080B150¢ 2200 movs DSP (Teaklite) 2 93 cpsr 6000003F

080B150E 701n strb . ;598 spsr 00000000

DOB1S10 38FA  subs  eensa (Atheros 2 00 - CyyguTEFC US0000FD Return From 777

~O0000000 FE FF FF Ed Fl RL7E (MCU) o o ..--.. . | 03007EF8 00000000 Pushed ré

00000010 FE FF FF EA Fl 38600 (Rocartmeter)  feeeeeeeean 03007EF4 00000000 Pushed r5

00000020 OF 50 2D E9 0 28601 (R T P 03007EF0 00000000 Pushed ri

00000030 OF 50 BD ER O HE S ualkes AL S 03007EEC D8055F69 Return from Lux_SO016E78h

00000040 00 BO &F E1 0 38602 (IR.meter) s 03007EES - 03001000 Pushed r&

00000050 0B FO 29 E1 0] 28606 (Rowalker) S VO ~ | D3007EE4 00000000 Pushed r5 L
oy | Corelink DMA — : S LNGE- N i
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r A 1A Texst Mode EditFile |5 hot|  Upload
030B1506 2200 o i L : i it File creenshol ploa
080B1508 701h rd A-ﬂ’ A [17 *-Loc [0000° Tie Mo
020B150a 4BO4 il [F Y-Loc o000 Attribute
080B150C 2200 OEODEFEE Map Addiess
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In this In this case, it's not, so it must be a sprite. To confirm this, open the OAM viewer and scroll
across until you find the parts of the logo.
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A quick background on GBA sprites. The actual graphics are stored at 0x06010000, (OAM data,
which controls position, scaling etc..., is at 0x07000000), that’s why now, you have to open the tile
viewer and select the 0x601000 char base.
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You should see the tiles that make up the logo (note the three different palettes used for the red logo,
the green 'Minish Cap' text, and the sword.

So, now we need to figure out where in the ROM this data has come from. Click on one of the tiles
that make up the logo (for this example, we'll use the top-right of the 'Z").
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The Tile Viewer will give you the address for this tile — 06013020. Now, we will be using this
information to do our reverse engineering. In addition, we will use the write breakpoints from
no$gba. Which you can do by pressing ctrl+B or following the image below:
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File Search Run | Debug | Window Utility Options Help
DEOBETSET &7710 - ] rll GAGTERIT [ n
Toggle Breakpoint F2 : -
080B14EE 0000 e T 210 rl 00000001 [ -
080B14F0 2001 Define Break/Condition B 2 12 2 00000000 o .
D30B14F2 DF19 Define Watchpoint A ;8 20 r3 00000000 [~
080B14F4 4770 ) ;8 28 rd 03001000
080B14Fé 000D Clear all breakpoints ;230 *5 00000000 !
030B14F8 DFOS ;8 38 ré 03001000 |
080B14FA 4770 Reset F10 debug clks ;8 46 r?  Ooopooon M
080B14FC 2200 Toggle Datazone D ;2 48 +8 0oooooan [ g
080B14FE - DFOS ] it ;8 56 r9 00000000 c
030B1500 4770 Assemble into Memory 38 64 +10 00000000 | P
020B1502 0000 movs  FO,r0 12 66 r11 00000000 U
080B1504 4B04  1dr  r3,=Lxx_t000208h 9 75 +12 03000090 liee QRnte: UG5 peeolPR obens
08081506 2200 movs r2,0h ;2 1 13 03007EES Reload | EditFile | Screenshot] Upload
0%0B1508 701n steb  r2,[r3] 35 82 ri4  08016E87
030B1500 4804 Ldr r3,=Lxx_3007FFnh 99 r15  080B14FE
080B150C 2200 movs  r2,0h ;293 cpsr 6000003F
080B150E 701n steb  r2,[r3] 3598 spsr 00000000
080B1510 3BFA subs  r3,0FAh 32 100~ e ITEFT TEIOITET Return From 297
03007EF8 00000000 Pushed ré
00000010 FE FF FF EA FE FF FF EA 00 00 00 EA FE FF FF EA 03007EF4 00000000 Pushed r5
00000020 OF 50 20 E9 01 03 A0 E3 00 E0 8F E2 04 FO 10 ES 03007EF0 00000000 Pushed r&
00000030 OF 50 BD E8 0% FO SE E2 00 58 2D E9 02 ¢0 SE ES O3007EEC 08055F6% Return from Lxx_8016E78h
00000040 00 BO 4F E1 00 08 20 ES 80 BO 0B E2 1F BO 8B E3 O3007EES - 03001000 Pushed ri
00000050 OB FO 29 E1 03 00 5C E3 00 BO a0 E3 80 BO A0 03 ~ | D3007EE4 00000000 Pushed v5 -
00000000 System Dl [GB&  [1/1

Mo$gba REE ﬁ

After that, a prompt will pop up. -.e s

ghere,_yoq Place alwri;e b'r'eakpoint Enter Breakpoint as [address] [ condition]
y typing in: [06013020]!! ERET v|  Cancel

This puts a write breakpoint in 06013020, now reset & run the emulation.
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File Search [Run| Debug Window Utility Options Help

BT LEE / o g HO o [T n
O80B14EE 01 2 10 r1 gooooont v :
080B14FD 21 Reset & Run Keypad * ;2 12 | r2 oo0DDODD [
O8OB14F2Z DI )40 oot Run ;8 20 |3 o0ODODOD .~ (l‘
D80B14FG & ;8 28 r4 03001000 —
It should break thus:
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7C 6898 Tdr v, [r3,8h] B L [r SE000580 ¥ n £
080ADF2E 6010 str v, [r2] 3514 r1  gadoooon [ ; F
080ADF30 6051 str r1,[r2,4h] 3519 r? 04000004 [ _
080ADF32 3803 ldrh  rD,[r3,6h] H I r3  D202440h —
080ADF34 OOCO 1sls  r0,r0,3h 32 27 rd 00000004
080ADF36 2184 movs  r1,84h ;2029 r5 00000030 !
080ADF38 0609 1sls  r1,r1,18h ;203 ré  03opioo0 | f
080ADF3A 4308 orrs  rl,ri ;2 33 r7  Oooooppp Mt
080ADF3C 4090 str r0,[r2,8h] ;5 38 r8 0o00oooon [ g
D80ADF3E - 6390 1dr 0, [r2,8h] sh 42 +9 00000000 C
080ADF&0 28DA ldeh  r2,[r3,6h] 36 48 +10 00000000 P
080ADF&2 3A10 subs  r2,10h ;2 50 r11 00000000 1]

’ ; T Fiun Next | GB4 5 CPU 5
080ADF 44 2AO0 cmp r2,0h ;2 52 r12 03000090 L PEEE Pt
080ADF 46 DO1% ble Lxx_80ADF7Ch i ] r13  03007ECE Reload | EditFile | Screenshat|  Uplaad
080ADF48 E012 b Lxx_80RDF70h 4 ;8 68 r14  080ADDCF
080ADF&A 0000 movs  rl,rl0 32 70 r15  080ADF3E
080ADF&C 2800 cmp r0,0h ;2 72 cpsr 3000003F
D80ADFAE D601 1sls  ri,r0,18h 32T spsr 00000000
080ADFSD FFFF bl 1r+0FFER HIY 310 8%~ OTEET DOOOOT0T Fushed +E =

<global memory change break> ] . | D3007EDC 03001000 Pushed ri
03007ED8 DF0ADDEF Return from Lxx_80ADE7&h
03007ED4 03001000 Pushed ré
03007ED0 00000030 Pushed r5
03007ECC - 00000004 Pushed ré&
- | 03007EC8 03001000 Pushed r& -
Systern Dl |GBA 11




How do we know that this is the right break? If you open the memory viewer and see what
06013020 is whilst on the menu, you'll know that these are the correct values.

3/, NoSgba Debugger (FUNETZamy™ —— - TR T— |
|| File Search Run Debug Window Utility Options Help
| [ TSITEFFE 00000000 andeq 0, r0,rd ¥ 7 L [l GO00580 v n
|| 06013000 OOOOODOD andeq vO,r0,rD ;2 04 | 1 ShooDDOD [T ;
06013004 00000000 andeq v0,r0,rD ;2 6 /| r2  osoooopa e
06013008 00000000 andeq v0,r0,rD ;2 8 r3 02025404 —
D601300C 00000000 andeq rl,rd,r0 ;2 11 ri oooo0004 il
06013010 00000000 andeq rl,rd,r0 ;2 12 r5 oooooo3n
06013014 00000000 andeq rl,rd,r0 2 14 ré o3oo1000 [
06013018 00000000 andeq rld,0,r0 ;2 16 ri pooopoog Mt
0601301C 00000000 andeq v0,r0,rD 32 18 v8 00000000 | g
6013020 db 000k <bookmark> 9 00000000 Bl e il St o
06013021 10 00000000 Py T . oo
06013024 00000000 andeq v0,r0,rD ;220 r11 00000000 U
06013028 00000000 andeq  v0,r0,r0 2 1 r12 03000090 Trace | PunNest }GEA Specs| LPA Specs
0601302¢ CCCCOOOD stclgt pd,el,[r12] r13  03007ECC Feload | EditFile | Screenshot| Upload
06013030 EECCCOOD cdp pl,12,e12,c¢12,c0,0 2 14 ri4  080ADDCF
06013034 FFFECODD swinv CARMw2) OFECOODh ;Invalid!!! ;630 r15 D080ADF3A
06013038 124FCCOD subne r12,=Lxx_6013040h ;2 32 cpsr 8000003F
0601303C 1116ECOD tstne réb,r0,1s1 18h 32 34 spsr 00000000
06013040 00000000 andeq v0,r0,rD 32 36 ~ FO3007EET 00000000 Pushed ¢S5 i
<global memory change break> 1 03007EDC 03001000 Pushed ri
Run i 03007EDS D80ADDCF Return from Lxx_S80ADE74h
e Bk o — | D3007EDYG 03001000 Pushed ré
03007EDD 00000030 Pushed ¢S |
Define Watchpoint... 03007ECE - 0O00000% Pushed ri L4
D - - | D3007ECE 03001000 Pushed ri -
ata Window
System Dl |GBA 11
— e — {

121 [ 1S ] P L
06012020 00 16 11 coeeeaaaas 0..... Ml
D&012040 OO 1 S ] i
D&012050 EE 1 1 T I
D&012060 DO 1 S ]
06012070 EE 1 1 T I -
06013021
0&01302C 111&ECOD tstne ré,rl,1s]1 18h 2 34 |
n&0120a0 - 1 2 36 -

NoSgba =

B 8 1 | § W W W N N e =
06013030 | | Address to position bt | OK |l caeaeaaaan 0..... 7
pe300 || —4—4 — | seeeeeeaaaaaaas —
06013050 | ||05013020 v|  Cancel ] ________________
Da012060 = == - - - e L. .....
06013070 EE EE EE EE FF FF i el e i el e bl e b e 1 [ N -
06013021

So now we need to see what opcode triggered this breakpoint. In the diassembly viewer, go to
080adf3e and scroll up a bit. The instruction that triggered the breakpoint is the one immediately
before, as you can see in the image below:
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The instraction £ No%gba Debugger (Fullversion)
tHhat ﬁissbml File Search Run Debug Window Utility Options Help
; TUSOADFZC 6898 Tdr 0, [r3, 8h] - 2] - [r0T E&O000S80 W n
Th" breakpoint O020ADF2E 6010 str r0,[r2] The addvess in v02, i3 r1 84000000 [
is the one 080ADF30 6051 str r1,[r2,80] is 0x04000004 r? 04000004 [~ >
inmediaHy before. 020ADF32 8808 ldrh  r0,[r3,6h] ;6 r3 020264CH — | S
020ADF34 00CO Isls  r0,r0,3h ;2 27 rd 000D0DOL O g
020ADF36 2184 mows  r1,84h ;2029 r5 00000030
The game is 020ADF38 0609 Isls  r1,r1,18h ;20 r6 03001000 | f
PYT TR W ;2033 r7 00000000 Mt
stopped at this ADF3C 6090 str___r0.[r2.8h ;5 38 r8 00000000 [ g
instvacki 02 : r 0, [r2, b b2 r9 00000000 [ -
instvaction 1T ldrh  r2,[r3,6h] ;6 48 r10 00000000 | F |
080ADFA2 3410 subs  r2,10h ;2 50 c11 00000000 | U . | @
O80ADF&4 2400 cmp r2,0h ;2 52 r12 03000090 _—
080ADF&E DD19 ble Lix_80ADF7Ch o I r13  03007ECC feload | E
020ADFA8 E012 b Lxx_S0ADF70h ;4 ;8 62 r14  080ADDCF
020ADF&A 0000 novs  r0,rD ;2 70 r15  080ADF3E
D80ADFAC 2800 cmp r0,0h ;2 72 cpsr 8000003F
D80ADFAE 0601 1sls  r1,r0,18h ;2 74 spsr 00000000
020ADFS0 FFFF bl 1r+0FFER TREN 310 8%~ P ET TOOOTT0T Pushed 75—
0073020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 CC €€ ... ----------- ~ | 03007EDC 03001000 Pushed rb
06013030 00 CO CC EE 00 CO FE FF 00 CC 4F 12 00 EC 16 11 .......... 0..... 03007ED8 080ADDCF Return from L
06013040 00 00 DO 00 00 OO0 00 00 00 OO 00 00 CC CC CC €€ .. oeuueeeoounn-- 03007ED4 03001000 Pushed ré
06013050 EE EE EE EE FF FF FF FF 11 11 11 11 11 11 11 11 . ... ... 03007ED0 00000030 Pushed r5
06013060 00 00 00 00 00 00 00 00 00 00 00 00 CC CC CC €€ .oomnuunnenunnn- 1300 joaaonos P d
06013070 EE EE EE EE FF FF FF FF 11 11 11 11 11 11 1111 ... ~ | D3007ECS 03001000 Pushed rb
Supst

080adf3c 6090 str r0, [r2, #0x8]
This writes the value in r0 to the address in r02 + 0x8.

Now this is where it's handy to know your GBA IO registers. The address in 102, 0x040000d4, is
one of those that control DMA transfers (https://problemkaputt.de/gbatek.htm#gbadmatransfers).
0X040000D4 + 0x8 is 040000DC, and we're writing a word to it - this actually corresponds to both
the word count register and control register for DMA channel 3. (you can read the reason in the
gbatek link, gbatek is one of the most useful document a GBA hacker could have).

The source register for DMA channel 3 is at 0x040000D4, so take a peek at the value there by using
right clicking as shown in the image below:

D80B150E 7010 strb r2,[r3] ;59
D80B1510 3BFR subs +3,0Ffh 32 100 -

Foa FFE FFE FE Fi

oooono10 FE FF FF EA FE FF F T
oooooo20 OF 50 20 E? 01 03 A Goto B
oooooo30 OF 50 BD E8 04 FO 5 s T
pooooos0 00 B0 &F E1 00 0% 2 Ereak/Watch Window B |

poooooso OB FO 2% E1 03 00 5S¢
00000006

NoS$gba - .- =)
And goto: 040000d4 S
& Addrezs to position to;
4000044 x| _ Cancel

= — e -



https://problemkaputt.de/gbatek.htm#gbadmatransfers

You can see the result here:

A4 NoSgba Debugger {Fullversionjm -

| File Search Run Debug Window Utility Options Help
US0ADFIC 6398 Tdr v, [r3,0h] 2] L [r0 SH000580 + n
080ADF2E 6010 str v, [r2] ;514 r1  Sadooooo [ -
080ADF30 4051 str r1,[r2,4h] ;519 r2  040000D0% [
080ADF32 8308 1drh v, [r3,6h] ;6 25 r3 02024404 —
080ADF34 00CD 1s1s rl,r0,3h ;2 27 rd 00000004
080ADF36 2184 movs r1,84h ;2 29 r5 00000030
080ADF38 0609 1s1s r1,r1,18h 2 A r6 03001000 | !
080ADF3n 4308 orrs ril,r1 ;2 33 r7 Oo0ooooon Mt
080ADF3C 6090 str r0,[r2,8h] ;5 38 r8 ooooooon I g
080ADF3E - 6890 ldr r0,[r2,8h] sho 42 r9 00000000 C
080ADF40 §3DA 1drh r?,[r3,6h] ;6 48 r10 00000000 F
080ADF42 3A10 subs r2,10h ;2 50 r11 00000000 U trace | Bun
080ADF 44 2A00 chp r2,0h ;2 52 r12 03000090 —
080ADF46 DD19 ble Lxx_8O0ADFZCh sl ;8 60 r13 03007ECC Feload | Edi
080ADF48 E012 b Lxx 80ADF70h ! ;8 68 - | r14 DSO0ADDCF
m- _________ r15 080ADF3E
p0°00 00 00 00 00 00 00 .« nvononenennnn. cpsr 8000003F
040000F0 00 un %urﬁs in ||.|..|.|& endian 000 00 00 -oeouiininano... spsr 00000000
oaa00100 A3 1 R | N 1100111 A | " T3007EDD 00000030 Pushed r&
04000110 00 |1|1 |1|1 00 00 00 00 00 00 00 00 00 00 00 00 00 ..oovnmennennn.. 03007ECC - 00000004 Pushed ri
04000120 00 00 00 00 00 00 00 00 04 00 00 00 00 00 00 00 ..ovemvnmennnnn. ~ | 03007ECS 03001000 Pushed ré

04000004

Syzter

The address value you want is: 08 8d 67 60

are put first.

Little Endian > denoting or relating to a system of ordering data in which the least significant units

You could also do it checking the DMA Registers with:

PSS e - TR T —
A Nofgba Debugger (Fullversion)
File Search Run Debug | Window | Utility Options Help
TOSO0ADFIC 6398 Tdr 99 vl S4O00580 v n
User S F5 :
O8DADFZE 6010 str SEracreen T r1 84000000 [ -
D80ADF20 6054 str 3D Rendering F5 35 19 r2  DLOD0ODGE [ _
080ADF32 8808 drh BG Maps FS» ;6 25 r3 02024404 [~
080ADF34 0OCO 1sls o ;2 27 ri 00000004
080ADF36 2184 movs Tile Viewer F5» ;2029 r5 00000030 !
080ADF38 D609 1sls OAM Viewer F5 ;2 3 ré 03001000 |
080ADF3n 4308 orrs i ;2 33 r7  oooopoop ¥t
080ADF3E 6090 str Palette Viewer F5 538 v 000ooooD I g
080ADF3E - 6890 1dr = ~— 00000000 C .
0S0ADF40 $8DA ldrh /0 Map F10 » Video Control 00000000 | F f
030ADF42 3A1D subs Profiler Alt+P » BG Control gooonoon u
OS0ADEGG 2400 emp 03000090 Trace HurjuNfaxt GBA Specs| CPU Specs
020ADF4E DD19 ble ARMS (Main CPU) Sound 03007ECE Reload Edit File | Screenshot|  Upload
080ADF48 ED12 b DMA Registers .-_-:"'""—— 1
080ADFGA D000 movs ERIAZIEU BRI .
080ADFA4C 2800 cmp DSP (Teaklite) TTivEs 8000003F
g:g:g;’: E?E; ﬁls Xtensa (Atheros Wifi) ey 00000000
. FEED 00000000 Pushed r5 "
1 RL7S (MCU) Allin one EDC 03001000 Pushed r&
040000E0 00 00 00 00 01 38600 (IR.cart.meter) ED8 DS0ADDCF Return from Lxx_SOADE74h
040000F0 00 00 00 00 0 03007ED4 03001000 Pushed ré
04000100 A3 1€ 80 oo o -2001 (Rcartwalker 03007EDD 00000030 Pushed r5
04000110 00 00 00 00 0 38602 (IR.meter) 03007ECC - 0000000% Pushed ré
04000120 00 00 00 00 01 38606 (Rwalker) - | D3007ECE 03001000 Pushed rb -
E=ecution Time: 91,430,183 Cycle Corelink DMA System DI |GBA 141




And see the value here:

"y NoSgba /0 Map (=)

Video | BG0-3| Sound  DMA | Timers| Other |

DM& 0 DM 1

[03000FBC OBODMAOSAD | [03004720 OBC DMATSAD
02022730 0B4DMADDAD | 04000080 OCODMATDAD

[0004 OBS DMADCMT_L (0004 OC4 DMATCHT_L
[D400 OBA DMAODCHT_H [EEO0 OCEDMATCHT_H
[0 b5-E Dest Incrernent [0 b5-EDest Increment
[0 b¥-&5ic Incrernent [0 b¥-&5ic Increment
[0 B1213 Time |[Burst [3 1213 Time [SndFifo

[ bIRepeat v bB10 32bit [v b3 Fepeat v bB10 32bit
[ b14IRED | bl5Actve | bB14IRE W b15Active
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This means that, the data has been copied from 088D6760. Note that the next word in memory is

06013000, sounds familiar? It's the destination address (040000d8 is the destination
channel 3).

register for

Now, we convert that location into a gba rom memory address by substracting hexidecimal
8000000: 0x088D6760 - 0x8000000 = 0x8D6760 and go to that address in our graphics editor of

preference, for this tutorial we will show the results in yy-chr as an example, below:

[@o|e|O]&#[mN]N W]

4@ YY-CHR ( 8D6760 / 1000000 ) Legend of Zelda, The - The Minish Cap (USA).gba = ot
File Edit Palette Option Help
D[] &[Ba(m|X| o] ofs|£[3[+]i]e]]2| 4| K
=l Al
A
LA
S
N
il
hd
¥
¥
"o |
=50
A4
[ Editine frea v Left Grid Iv Right Grid |:|1 0z 03 04 05 06 07 08 09 OA OB OC 0D OE OF
[~ ShowHint [ Halftone
Graphic format: Fotate:  Mirrar:
|| |4BPF GBEA x| Infa. o~ |fHone ~|
|| Pattern: Grid: Zoom:
|N0rma| ﬂ Edit.. |Dot ﬂ|x4 ﬂ
ICHR. : ED&760 - 8DE75F / 1000000 Pattern : ADF[F9] = F9 e Select editor area e Select area




Very Important Caveat: Although the steps up to setting the breakpoint will be the same for most
games (though the graphics might be in one of the other Character bases in the tile viewer), the way
the game gets that data into VRAM will differ. Some may use a Software Interrupt (SWI) to copy or
decompress the data from a ROM address - others will have their own functions to decompress
graphics (sometimes directly to VRAM, others into WRAM, then copied into VRAM using DMA
or a SWI, or even with stmia/ldmia opcodes), so it's up to you to figure out what's going on past this
point.

That concludes this brief tutorial, happy hacking and reverse engineering.

- Curiosity leads to knowledge, be curious!



