This tutorial is meant as a personal reminder for how I accomplished a few cheat tasks in Ubuntu 17.04
using the 32-bit versions of HxD, Cheat Engine 6.51, and latest nightly of PPSSPP.

These are the code types I’'m interested in: ( reference http://raing3.gshi.org/psp-utilities/?
action=page&file=PSP/CodeTypes https://datacrystal.romhacking.net/wiki/CwCheat#Multi-

Write .280x4.2C_0x8.29 )

Chapter 1 Data Structures

Constant RAM Writes
Type 0x00
8-bit Writes byte YY to [ XXXXXXX].
OXXXXXXXYYYYYYYY
Type 0x01
16-bit Writes halfword YYYY to [XXXXXXX].
IXXXXXXX 0000YYYY
Type 0x02
32-bit Writes word YYYYYYYY to [ XXXXXXX].
2XXXXXXX 000000YY
}glf:r%gi Checks if (ctrl & XXXXXXX) == XXXXXXX. | |
D00000YY If not, the qext YY+1 lines are not executed (ie. execution status is set to false
IXXXXXXX for YY+1 lines).
PSP_CTRL_SELECT 0x00000001
PSP_CTRL_START 0x00000008
PSP_CTRL_UP 0x00000010
PSP_CTRL_RIGHT 0x00000020
PSP_CTRL_DOWN 0x00000040
PSP_CTRL_LEFT 0x00000080
PSP_CTRL_LTRIGGER |0x00000100
PSP_CTRL_RTRIGGER |0x00000200
PSP_CTRL_TRIANGLE |0x00001000
PSP_CTRL_CIRCLE 0x00002000
PSP_CTRL_CROSS 0x00004000
PSP_CTRL_SQUARE |0x00008000

Type 0x04 Starting at address [ XXXXXXX], this code will loop YYYY times.
32-bit Multi Write The next address is determined by the incrementing the current address
AXXXXXXXYYYYZZZZ by (ZZZZ * 4).

VVVVVVVV The value written to the address is specified by VVVVVVVV+
WWWWWWWW (WWWWWWWW * loop count).



http://raing3.gshi.org/psp-utilities/?action=page&file=PSP/CodeTypes
http://raing3.gshi.org/psp-utilities/?action=page&file=PSP/CodeTypes
https://datacrystal.romhacking.net/wiki/CwCheat#Multi-Write_.280x4.2C_0x8.29
https://datacrystal.romhacking.net/wiki/CwCheat#Multi-Write_.280x4.2C_0x8.29

_L OX4AAAAAAA OXNNNNSSSS

_L OXVVVVVVVV OXXXXXXXXX

Multi-write word

AAAAAAA = where to start writing

VVVVVVVYV = first value to write

NNNN = number of values to write

SSSS * 4 = offset to add to the address after writing each value

XXXXXXXX = value to add to the value after writing each
value

_L OX8AAAAAAA OXNNNNSSSS

_L OXx000000VV 0X000000XX

Multi-write byte

AAAAAAA = where to start writing

VV = first value to write

NNNN = number of values to write

SSSS = offset to add to the address after writing each value

XX = value to add to the value after writing each value

_L OX8AAAAAAA OXNNNNSSSS

_L 0X1000VVVV 0X0000XXXX

Multi-write halfword

AAAAAAA = where to start writing

VVVV = first value to write

NNNN = number of values to write

SSSS * 2 = offset to add to the address after writing each value

XXXX = value to add to the value after writing each value

Definitions are useless without examples:

_C0 200 Orbs

_L 0x103EA4E0 0x000000C8
_L 0x103EA4E4 0x000000C8
_L 0x103EA4E8 0x000000C8
_L 0x103EA4EC 0x000000C8
_L 0x103EA4F0 0x000000C8
_L 0x103EA4F4 0x000000C8
_L 0x103EA4F8 0x000000C8




_C0 Max Elemental Orbs

_L 0x203EA4E0 0x000003E7
_L 0x203EA4E4 0x000003E7
_L 0x203EA4E8 0x000003E7
_L 0x203EA4EC 0x000003E7
_L 0x203EA4F0 0x000003E7
_L 0x203EA4F4 0x000003E7
_L 0x203EA4F8 0x000003E7

The first thing to notice here is the address for the cheat 3EA4EQ. It’s the same in both examples. The
200 orbs version shows the address preceded by a “1” 103EA4EQ while the “Max” version is preceded
by a “2”. This could have also been written with a “0”, like this: _L 0Ox003EA4E0 0x000000C8.

The second thing to note is the value to the right of the address which differs as either 0x000000C8, or
0x000003E?7.

This code describes the address to be written on the left, 03EA4EQ, and the value to be written on the
right 000000C8. The address is absolute but we can fiddle with the value.

To understand the value, consider that 8 bits make up a byte which can be expressed in binary as
00000000 to 11111111, decimal as 0 to 255, or hexadecimal as 00 to FF. 0x000000C8 describes 4
hexadecimal bytes “00 00 00 C8”

So we have an address and value but what is the first number that I keep truncating? To illustrate I’1l
add one more level of complication. This code: _L 0x103EA4E0 0x000000C8 can be expressed thusly:
_L 0x003EA4E0 0x000000C8.

I’ve high-lighted various sections in red, green and blue. The red portion, or first number of the
address, is not part of the address. It describes how the value will be written:

0 writes C8 — one byte, 8 bits
1 writes 00C8 — two bytes (half-word), 16 bits
2 writes 000000C8 — four bytes (word), 32 bits

Data alignment is of critical importance for the MIPS architecture:

0 — byte, no alignment required
1 — half-word, must be aligned to even hex address: 0, 2, 4,6, 8, A, C, E
2 —word, must be aligned to hex multiple of 4: 0, 4, 8, C

With code alignment in mind, it’s crucial to only write as much data, the value, as needed. To do that
we’ll need to count out the address so I’ll change my example slightly.

_L 0x203EA4E0 0x58575655:

3EA4EO - 55
3EA4E1 - 56
3EA4E2 - 57
3EA4E3 - 58



It’s a type “0x2” code which will write all 8 hex digits. Each set of two digits goes to a particular
address. Address 3EA4EOQ gets the far right value of 55 and, with each subsequent pair counted inward,
we’ll add “1” to the address. Looking at the result we can see the next address will be 3EA4E4 and
what do we find in the actual code?

_L 0x203EA4E0 0x000003E7
_L 0x203EA4E4 0x000003E7

Now I said we could express the one code this way, _L 0x003EA4E0 0x000000C8 and it’ll look like
this:

3EA4EQ - C8

3EA4E1 - no write (skip)
3EA4E?2 - no write (skip)
3EA4E3 - no write (skip)

Or this, _L 0x103EA4E0 0x000000C8

3EA4EQ - C8
3EA4E1 - 00
3EA4E? - no write (skip)
3EA4E3 - no write (skip)

Or this, _L 0x203EA4E0 0x000000C8

3EA4EQ - C8
3EA4E1 - 00
3EA4E2 - 00
3EA4E3 - 00

If it doesn’t look like a big difference, think again. If we only need to write one single byte (hex pair)
then we should be using a type “0x0” code. Using a “0x2” will force 00’s into addresses that maybe
shouldn’t be touched.

Based on the example we should definitely re-write that one code this way:

_CO0 200 Orbs

_L 0x003EA4E0 0x000000C8
_L 0x003EA4E4 0x000000C8
_L 0x003EA4E8 0x000000C8
_L 0x003EA4EC 0x000000C8
_L 0x003EA4F0 0x000000C8
_L 0x003EA4F4 0x000000C8
_L 0x003EA4F8 0x000000C8



And while we’re at it, let’s re-write the whole thing using a multi-write cheat like so:

_C0 Max Elemental Orbs 8-bit
_L 0x803EA4E0 0x00070004
_L. 0x000000C8 0x00000000

_C0 Max Elemental Orbs 16-bit
_L 0x803EA4E0 0x00070002
_L. 0x100000C8 0x00000000

_C0 Max Elemental Orbs 32-bit
_L 0x403EA4E0 0x00070001
_L. 0x000000C8 0x00000000

Oh boy! Firstly I’ve shown two type “0x8” multi-writes and one type “0x4”. The former keys off of
the first digit on the second line in a way we’re used to seeing, as either type “0x0” 8-bit, or “0x1” 16-
bit. Type “0x4” is a 32-bit code so it doesn’t need to describe a type “0x2”.

Once again, each example shows a different way to write C8 - as either itself, 00C8 or 000000C8. The
other line I’'m going to focus on is written three ways 0x00070004, 0x00070002, and 0x00070001. It
says we’re going to write 1, 2 or 4 bytes (by steps of 4, 2, or 1) 7 times.

The 8-bit version (0x00070004), out of 4 (1 byte) steps, writes 1 byte (skipping 3), 7 times. To get the
end address we just need to do the hex math: 4 x 1 x 7 + 3EA4EQ = 3EA4FC

3EA4FC is the next address to write. The last address written is -1 (minus skip).

The 16-bit version (0x00070002), out of 2 (2 byte) steps writes 2 bytes (skipping 2), 7 times. To get
the end address we just need to do the hex math: 2 x 2 x 7 + 3EA4EQ = 3EA4FC

The 32-bit version (0x00070001), out of 1 (4 byte) step writes 4 bytes (skipping none), 7 times. To get
the end address we just need to do the hex math: 1 x4 x 7 + 3EA4EQ = 3EA4FC

Phew! Okay, we re-wrote a seven line code three different ways using only two lines of code. Yay!
Which method is the best one to use? That’s going to be determined by the size of the value, (byte,
half-word, word) the repetition, and word alignment. To get a better idea of this lets look at a different
example:

_CO Item AIl A

_L 0x408077B0 0x00070001
_L 0x0OAOAOAOA 0x00000000
_L 0x208077CC 0x010A0A0A

_CO0 All Ttems

_L 0x808077B0 0x001F0001
_L 0x0000000A 0x00000000
_L 0x008077CF 0x00000001



Believe it or not, both codes describe the same thing.

The “0x4” is: 4x 1 x 7 + 8077B0 = 8077CC
_L 0x208077CC 0x010A0A0A

The “0x8” is: 1 x 1 x 1F + 8077B0 = 8077CF
_L 0x008077CF 0x00000001

Um... That’s not the same. Really? When you look at the next line of the type “0x4” code it starts at
address 8077CC and writes values:

8077CC - 0A
8077CD - 0A
8077CE - 0A
8077CF - 01

While the type “0x8” code writes 01 to address 8077CF. Both codes accomplish the same thing in a
different way so which is better?

My preference is the code that has the least duplication. The 8-bit code is flexible enough to write out
just as many OA values we’d like and stop exactly where we want while the 32-bit code requires
finagling. Speaking of which, these two are the same as well:

_CO Item All A

_L 0x408077B0 0x00070001
_L 0x0A0AOAOA 0x00000000
_L 0x208077CC 0x010A0A0A

_CO Item AIl A

_L 0x808077B0 0x000F0001

_L 0x10000A0A 0x00000000
_L 0x108077CE 0x0000010A

The “0x8” is: 2 x 1 x F + 8077B0 = 8077CE
_L 0x108077CE 0x0000010A

While confusing, the important thing to notice is the foundational structure and how it’s applied. After
all, it is just a matter of time until you see something like this:

_L 0x002EECBA 0x000000E7
_L 0x002EECBB 0x00000003
_L 0x002EECBC 0x000000E7
_L 0x002EECBD 0x00000003
_L 0x002EECBE 0x000000E7
_L 0x002EECBF 0x00000003
_L 0x002EECCO0 0x000000E7
_L 0x002EECC1 0x00000003



Which can be expressed as:

_L 0x102EECBA 0x000003E7
_L 0x102EECBC 0x000003E7
_L 0x102EECBE 0x000003E7
_L 0x102EECCO0 0x000003E7

Which can be expressed as:
_L 0x202EECBA 0x03E703E7
_L 0x202EECBE 0x03E703E7

Which can be expressed as:
_L 0x802EECBA 0x00040001
_L 0x100003E7 0x00000000

And while all of the afore expressions are literally correct, did you notice which one is wrong?

It’s this one:
_L 0x202EECBA 0x03E703E7
L. 0x202EECBE 0x03E703E7

Type “0x2” 32-bit codes have to be aligned to an address that is a multiple of 4 which is 0, 4, 8, C.
PPSSPP’s built in implementation of the CWCheat engine may correct this but don’t expect CWCheat
or TempAR, running on actual hardware, to. A corrected version of the mis-aligned code is shifted like
so:

_L 0x102EECBA 0x000003E7
_L 0x202EECBC 0x03E703E7
_L 0x102EECCO0 0x000003E7

The multi-write code avoids the problem because it’s a 16-bit code that only needs to be aligned to an
even address.

Chapter 2 Tools

This chapter is going to be about using PPSSPP and Cheat Engine. It’s recommended that you run
PPSSPP, then attach Cheat Engine to the process. Best to set the Memory Scan Options Start to
08800000.
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File Edit Table D3D Help

0000002F -FPSSPPWwWindows. exe

FEE
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Sethings
Walue:
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Scan Type I Exact Value j
Walue Tgpel-‘-l Butes j
~Memory Scan Options—— [ Unrandomizer

Start OEEooooo [ Enatle Speedhack
Stop TEfEffff
I¥ ‘wiritable [¥ Executable
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% Alignment
v
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Table Extraz |

And make sure the emulation setting MEM_MAPPED is enabled.

Cheat Engine settings x|
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¥ Fast scanan by default
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[
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=|
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Remember those addresses I was talking about before, it’s time to find them. PPSSPP is pretty clear
cut about it when you look at the memory view (CTRL+M).

*" PPSSPP v1.4.2-475-ged602a331 - ULUS10022 : The Legend of Heroes

] X
Mode
Goto:l I j "r Mormal € Symbols
000010000 (Scratchpad) ODOD0O00EE 27 72 77 27 PP PP PP PP PP PP PP PP PP PP PP 1 ooiiiieeme oo =]
004000000 (YRAM) 0000001 P PP PR PR PP PR PR PP PR PR PP PR PP PP PP PP« c i e e oo it
0508200000 (User memary) ODO00O0OZ2(F 7 PP PP PP PP PP PP PP PP PP PP PP PP PP PP FF . . . . . . ... .. ....

00000032 77 77 PP PR R AR AR PR AR PR AR AR AR T
OO0OOO0DMUFZ PP PP PR PP IR PR PR AR PR AR AR AR AR AR AR
00000082 7222 P 2272 2?2 prp 2?22?72
00000082 77 77 77 PP PR R R AR R AR PR AR AR AR PR
00000072 77 77 77 P PR AR AR AR PR AR PR AR AR AR P
OO0OOOOSF? 7P PP PR PP PR PR PR AR AR AR AR AR AR AR AR
O0000O0QF? 7222 P g 222 g2 AR AR ERAR AR AR
000000 &7 7727 7P PP PR R R AR AR AR PR AR AR AR PR
000000 B72 7777 PR AR PR AR AR AR AR AR PR AR AR AR T
O0DDOODD PP PR PR PR AP RR AR PR AR AR AR AR AR AR AR AR
000000 LYF? 7222 P 722227 arAr AR
000000 EF? 77772 77 Fe PP R R TR R AR PR AR AR AR PR
000000 F 72 7777 77 77 PP AT R TR AT TP AR AR T
L L o ] e i
R L R e i i a ai _I
0000012072 7727772 77 PP PR AR R AR R AR PR AR AR AR PR

Lo Ly e ] e e i e S i i S i S ot S
000001 PP 72 22 P PP PR AR AR AR TR AR AR AR AR AR AR
000001572 77222 P27 2272 2 rR R eRAe AR
0000018072 77277 77 PP PR R AR AR R AR PR AR AR AR R
LR Ly R e e A o S
000001272 72 772 P2 7P 7R AR AR AR TR AR AR AR A AR AR
LR L o e T e i i A
000001 &A7FF 7727 7P P PR R R AR R AR PR AR AR AR PR
L Ly = e e i i e e A i o S s
000001 G723 72 722 P2 7P PR AR AR AR PR AR AR AR A AR AR
LN L e e e  ra r r r ar ar  r a r at r
000001 E72 77777 77 P PR R AR AR R AR PR AR AR AR PR
000001 F 72 7777 7777 ?P PRI AT AR AR T
LN L L b I ] e i
N L o e e i o i i e i LI
OO T R TR e TR S R S TR e R S e R e e R e

0508804000 {Default load addressy
0::58000000 (Kernal memary)

User memory starts at 0x08800000 and that’s where the cheat codes lie. I actually have a cheat that’1l
help to illustrate and smooth things with Cheat Engine:

_CO0 CHTENG String NOWBEGIN
_L 0x20000000 0x00000000
_L 0x20000004 0x00000000
_L 0xD0000001 0x10008000
_L 0x20000000 0x42574F4E
_L 0x20000004 0x4E494745

Notice that the starting address, in CWCheat format, is 0000000 but we already said we’re going to be
going to 8800000. CWCheat formatted codes must have 8800000 added to them in order to find
the correct address.

Like any cheat code, this one only works when the game is running in PPSSPP and then, only while the
“Square” button is pressed on the controller. This is what it does:



Mode
zoto: | DEE00000 | | € Mormal € Symbols

000010000 {Scratchpad) OZ=S0000EE 4F 57 42 45 47 40 AEQOOD OO OO OODOOD DO OO O0D KROYBEGI M. . o L L L L. :I
004000000 {YRAM) 0OSE000 1400 00 00 00 00 00 00 OO0 00 00 00 D0 00 00 O0 00 . . . . . ... ... ... ..
008500000 (User memary) OSS0O00200 00 0D 00 00 00D 00O D0 OO OO OD OO OO OD OO oD . . L L L L

ogssSo003noO 00 0O 000D OO OO DO DOOODOD OO OO OO OO OO L. L. Lo
gzgggggggg EE:ﬁ:;Itn:DE?ndD?S)dress) osSsS000<woO 000D OO OO OO OOODODDOODODOD OO OO OO DO OO L. Ll L.

ogsso00sSno 00000 OO OO OO OO DOODODOD OO OO OO OO OO L. L L.
ogSsS0o00sOoO 000D OO OD OO OO DO DOODDODOD OO OO OO DO OO L. L L.
ogsso00F0O0 00000000 OO OOODODDOOODODOD OO OOODOODOOO0O L. L. L.
ogsso0o0=s0o 00 0O 000D OO OO OO DOOODODOD OO OOODO OO OO L. Ll L.
ogsso0o0emO OO DO 0OOOODOODOOODODDOODODOD OO OO OO ODOOO0O L. Ll L.
ogzo00 A0 00O 0OO0OO0O0OD OO OOOODODODOODOD OO OOOOODOO0 L. Ll L.
OSEE000B0ODOD OO 0D OO OO DD OO OO OO O0ODDD OO ODODODODOD L. L Lo,
OESEE000COD 000D 00O OO 0OD OO OO OO OO DDODOODODDDODOD L. L.
OSE000D0OD OO 0OD 00O OO DD OO OO OO OO DD OO ODODDODOD L. L L.
o000 OO OODODOOODOODOOODODOODOOOODOODOODOODOOOO ... L L L L.
oSsS000FOOOOODOODOOOD OO OOODODODOODODODOD OO OOODOOOOO L. L. L.
ogsso01O0O OO 0ODO0OOOOD OO OOODODDOODODODOD OO OO OO OO OO L. L.l
oss0o011MOo 000D 0OOOOD OO OO OO DOOODOD OO OOODO OO OO L. L.l L. _I
osso01200 00 000000 OO OO OO ODOOODODOD OO OOODOOOOO L. L. L.
osSsS0013noO 00 0O 000D OO OO DO DOOODODOD OO OO OO OO OO L. L. L.
oss001wo 00 0O 000D OO OOODODDOOODOD OO OO OO OO OO L. Ll L.
ogsso01sOo 00 0O 0OOOD OO OOODODDOOODODOD OO OO OO OO OO L. Ll L.
oss001sOO 00 0O 000D OO OO OO DOOODODOD OO OOODOODOOO0O L. L. L.
OSZ00170O0 00000000 0D 00O OO 00O 000D 00O ODDDDODO0D L. L.
OSZ001S00 00 00D 0000 0D OO DO 00O 0O0ODD 00O ODODDODODOD L. L.
OSZ001000O 000D 00O OO0 0D OO OO 0D 0O0ODD OO OO DDODOD L. L.
OSEE001 A0 00000000 0OD 00O OO 00O 0O0ODD OO0 ODDDODODOD ... L L.
ogso0o1BOO0OO0ODO0ODOOOD OO OO OO ODOOODODOD OO OOOOOOOO L. L. L.
ogso0o1 OO0 OO OOOOD OO OOODODOODODODOD OO OO OO ODOOO0O L. Ll L.
ogsso0o1DOO OO OO ODOOOD OO OOODODODOODODOD OO OOOOODOOO0O L. Ll L.
ossS001ECO OO DO OOODOD OO OO OO DOODODODOD OO OOODOODOOO0O L. L. L.
ogss001FOOOOODOODOOOD OO OOOODODOOODODOD OO OOODOOOOO L. Ll L.
ogssoo2O00 00 000000 0OO0OOODODODOOODODOD OO OOOOOOOO L. Ll L.
ogssoo21io 00 0O 000D OO OOODODDOODODODOD OO OO OO OOO0O L. L. Ll L. ;I

CO I TR OO OO OO O e O O O O e Oaes O O O O
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File Edt Table D3D Help
0000002F-PPSSPPwindows. exe

Address | value | Previous | Mew Scan | Mext Scan | Wrda Szan | [ChoarE el
01DBCERFE NOWEBEGIN Settings
leed466EB2 NOWBEGIH Tesk:

O668FD32 NOWEEGIN
06630FEE NOWEEGIN

0818E9EE NOWEEGIH Scan Type I Search for text j I Unicode
0818ED96 NOWBEGIH - -
OE400000 Walue Type I String j ¥ Case sensitive
—Memony Sean Optione——————————1 [ Unrandomizer

Start ooooooan | Enable Speedhack

Stop TELEffff

I¥ | afritable I¥ | Executable

r Copulmite

& Aligrment
¥ Fast Su:an|1 ) Last Digits

[T Fause the game while szanning
Memony iew | gl #dd Address Manually |

Active |Descri|:|ti|:|n Address |Tg|:|e |‘u"alue

Adwahced Options Tahle Extras




NG UBQILN wIew LGULY UL R e

Cheat Engine 6.5.1 | PPSSPPWindows. exe+31EA3D

File Edt Table D30 Help . Address Bytes COpcode Comment ol
= E| | 0000002F-PPSSPPywindows. exe .

— > mp PPSSPPWindoves. exe+JTEBDE
Found: 7 Gntn Address ush  chp

Address | Value [ Previous | MawScan | Mest Sean | Filli the: address you want to go to
01DBCEBF  NOWBEGIN 0B+ = |
066466B2  NOWEEGIN Test:

0668FD32  NOWBEGIN [NOWEEGIN ﬂl ush  [bp+08]

06690FEE NOWEEGIN call dwerd ptr [PPSSPPindows. ex-» kemel32. Unhandle —

Indow
0818ESBE  HOWEEGIN Scan Tupe [Search for text | I~ PPSSPPWindonss 03040000 push  COOO0409

0
all dword ptr [PPSSPPuindows ex-» kemel 32.SetUnhar

0818EDSE  NOWEEGIN [ =] W CPSSPPWindafFI5ER0IAA00 call  dword ptr [FPSSPPWindows. ex-> kemel 32 GetCurrer
- v -
0E400000 HOWEEGIH Value Tupe| ting - o PPSSPPywindon 50 push  eax
Memer Sean Options 1™ L PPSSPPwindowFF 16 90014400 call  dword pir [PPSSPRwindoms ex- kemel32 Teminate
Start I ooooo000 | E PPSSPPWindowsD pop ebp
PPSSPPwindowC3 ret
Stop I TEEEEEEE PPSSPRYindon 5 push  =tp
W il W Crecuttlz PPSSPPwWindowsB EC mov  ebpesp -
|l Capul rwiite. 11 d
- [ | ca procedure
A Fest G | el Protect Read-Urits Base=0B400000 Size=1700000 |
- Last Dinits address 00 01 02 03 04 05 06 0F 08 09 04 OB OC 0D OE OF 0123456739ABCDEE
ll I Pause the name while ssanrin ODE400000 B8 4F 57 42 45 47 49 4E 00 00 00 00 00 OO0 00 00 NOWBEGIN
0E400010 00 00 00 00 00 00 00 00 OO0 DO 00 00 OO 00 0O
Mermory Wisw | fgﬂ 4ddi DE400020 00 D0 DO 00 00 OO0 00 00 00 OO 00 00 00 00 OO

0B400030 00 00 00 00 00 00 00 00 0O 00 0O 00 00 Qo 00

= 0B400040 00 00 00 00 00 00 00 00 0D 00 00 0D 00 00 OO
fetve [Deserpion phedies [Tipe [valoe 0B400050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0B400060 00 00 00 00 00 00 00 00 0D 00 00 0D 00 00 OO
0B400070 00 00 00 00 00 00 00 00 0D 00 00 0D 00 00 OO
0DB400080 00 00 DO 00 00 OO 00 00 OO 00 00 OO 00 00 OO
0DE400050 00 00 D0 00 00 OO 00 00 OO 00 00 DO 00 00 OO
DB4000A0 00 00 OO 00 00 OO 00 00 DD 00 00 DO 00 00 OO
DE4000BD 00 00 D0 00 00 OO 00 00 0D 00 00 OO 00 00 OO
0E4000C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0D
0B4000D0 00 00 00 00 00 00 00 00 00 00 00 0D 00 00 OO
OB4000ED 00 00 00 00 00 00 00 00 00 00 00 0D 00 00 0D
OB4000FD 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0D
0B400100 00 00 00 00 00 00 00 00 0D 00 00 0D 00 00 OO
Advanced Options DE400110 00 00 00 00 00 OO 00 00 00 00 00 OO 00 00 OO

The first screen is the PPSSPP Memory Viewer set to 08800000 with Square pressed. You can see the
words “NOWBEGIN”. The following screen shows where I set Cheat Engine (CE) to do a String
search for those words but I released the Square button after searching. The last screen shows CE with
its memory viewer open and the Square button pressed (CTRL+M, Right click in lower part of
Memory Viewer window, select Goto Address, use 0B400000).

My code merely facilitates finding the start memory range in CE. PPSSPP, as an emulator, knows
where it’s mapping the virtual PSP memory system. CE doesn’t know anything about that, it sees all of
the memory that PPSSPP uses so we need a little trick to find the starting point.

Notice I set the CE Start to 00000000 and it found a bunch of “mirrors” for “NOWBEGIN” but the
moment I released the Square button, my cheat code reset back to 0’s (which was reflected in the
second screen). The real beginning address is easy to find using this trick.

To summarize, CWCheat address 0000000 = PPSSPP (PSP) address 08800000 = (in this case) CE
0B400000.

From our last example of chapter one:
_L 0x802EECBA 0x00040001
_L 0x100003E7 0x00000000

The CWCheat address is 2EECBA, PPSSPP is 08800000 + 2EECBA = 08AEECBA, CE is 0B400000
+ 2EECBA = 0B6EECBA.

The following two screens show this and it is easy to discern that the patterns are the same. The third
screen shows PPSSPP’s Disassembler (CTRL+D) set to the appropriate address.




TMade

Goto: | OBAEECEA |

ﬂ " Normal % Symbols

000010000 {Scratchpad)
004000000 {YRAM)
0:x0E500000 (User memary)

Ox0E504000 (Defaulk load address)

033000000 (Kernel memory)

OEAEECODO1 80 8001 03 05 07 10 0D 80 OO 3F OO 6000 . .
02AEEC3FO0S402 0800 1600 1200 17 00 17 00 FFFF 7.
O02AEEC FFFFFFFFFFFFFFFF1401 FFFFB2 01 FFFF . .
02AEEC FFFFOO 00 64 00 00 00 3E00 00 00 00 00 00 OO0

o2AEEC1000SC0O0 4EB00 33 00 4EBEOQD S44 02 0D0O0O 1500 . 1 .

osAEEONMZ 0017 001700 FFFFFFFFFFFFFFFFFFFF .
osAEFEEDSDO1 FFFFSG2 01 FFFFFFFFOD DD 340000 00 ] .
O2.AEEDDS1EO0D0 OO0 OO OO DO OO O1 O0 22 00 21 0022 00 ..
OosAEEDZ21 0000 000CO0 1300120017 0017 00FFFF 1.
oseAEED-FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF .
o2 AEE'FFFFOO OO OO OO DO OO OOOD OO0 OO0 OO OO OO DO .

o2AEEOMA4D00 72 00 62 00 8200 200 AEODEOZ 001600 . . x_ h.j . h. .. _ ..

0EAEED 1200 17 00 1700 FFFFFFFFFFFFFFFFFFFF ..
02AEEDI1401 FFFFS2 01 FFFFFFFFOO OO0 64 00 00 0D

o2 AEED ESCOO0 OO OO0 00D OO OO0 O1 00 22 00 1200 20 00 ~1 ..

08AEED.1.400 00 00 02 00 1600 1200 17 00 17 00 FFFF . .
02AEED FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF . .
0g2AEED FFFFOO 00 00 OO0 00 00 00 00 OO0 00 00 00 00 00 . .

osAEEDO1 OO0 28 00 2400 26800 2200 000002001800 @ S " &S " 00 ..

osAEFEEOD1Z2 00 17 001700 FFFFFFFFFFFFFFFFFFFF .
oeEsAEEDFFFFFFFFFFFFFFFFFFFFODOOD OO OO OO DO .
OosAEEEOO OO OD OO OO OO DODOODOOO1 00 220020002200 ..
O8AEEEZ2 0000 00 0ADD 1800120017 001700 FFFF 3.
o AEEEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFRFFRE .
o2.AEEEFFFFOO OO OO OO0 OO OO OO OD OO OD OO OO OO OO .
osAEEECQ1 00 31 000000 31 0000000000 0= 00 15 00

osAEEEMZ 0017 001700 FFFFFFFFFFFFFFFFFFFF .
oseAEEEFFFFFFFFFFFFFFFFFFFFOO OO OO OO OO OO .
osAEFEEEOQO OD OD OO OO OO DD OO O1 OD 1D0O0O 32 00 1D0O0O .
O2EAEEESESZ 0000000000 180012001700 1700 FFFF 3.
oeAEEEEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFRFF .
osAEEE-FFFFOO OO OO OO DODOOO OO OD OO0 00D OO OO OO OO .

08 AFEENXN1 OO 33 001 CO0D 33001 CODDODODODODOBROOMG00 .. 3. . .3, .. ... ...

02 AEEEMZ2 00 17 00 17 00 FFFFFFFFFFFFFFFFFFFF .

MO ACCCICCCCCCCCCCCCCCECCCC O Of Mom On Ol O

£

File search ‘iew Debug

1
007 1EA42
00F1EAS7
007 1EA4S
007 1EA44

007 1EA4C FF 15 A000A400

O071EAS2 FF 75 08

0071EASS FF 15 &4014400
O071EASE 628 050400C0
007 1EA&D FF 15 E801AA00

O071E&6E 50

0071EAES FF 15 3C01A400

O071EAED 50
007 1EAEE C3
O071EAEF 55
0071EA7O SBEC

Tools

0071EASD

0071ESDS

ebp

ebp,ezp

an a

dward prr [00AA01A0] -rhernel32 Setlnhar
[ebp+08]

dward ptr [00AA07144] -rkernel32 Unhandle
COnoo40% -2.00

dward ptr [00AA01ER] -rhernel 32 GetCurer
Eak

dward ptr [00440719C] -»kernel32. T erminate
ebp

ehp

ebp,ezp

call procedure

Protect  Eead-Write

addre=s BA EBE

BC

Base=0BeEEDND Size=1412000
BD BE BF C0 C1 C2 C3 C4 ©5 C6 C¥ C§ C3 ABCDEF(01234567¥39

e

OBeEECEA 20 00
OBeEECCA 17 00
OBEEECDA FF FF
OBeEECEA 00 00
OBsEECFA 84 08
OBEEEDOA FF FF
OBeEED14 00 00
OBeEEDZA 28 00
OBeEEDZ4 17 00
OBeEED44 FF FF
OBeEEDSA 00 00
OBEEEDEA AE OE
OBEEEDYA FF FF
OBeEEDSA 00 00
OBeEED94 29 00
OBeEEDAA 17 00
OBeEEDEBA FF FF
OBeEEDCA 00 00

aF
17
69
on
oD
FF

00 eD 00 3F 00 24 08 08 00 16 00 12 00 . ¥.m.7%. .......
00 FF FF FF FF FF FF FF FF FF FF 14 01 .. ..

01 FF FF FF FF 00 00 &4 00 00 00 3E 00 1. ..
00 o0 00 10 00 &C 00 4B 00 &3 00 4B 00 .. ... ... 1.
0o 16 00 12 00 1F 00 17 00 FF FF FF FF . ... .. ... ..
FF FF FF 5D 01 FF FF &9 01 FF FF FF FF 1. 1i.




Chri 427021519 Go | Step Into | Step Overl Step Out | Mext HLE | Breakpoint Thread: thread 1

o ko
O08AEECGT 4 nop
IDBAEECBA O08AEECTS nop
O0BAEEGT7 G nop
EIEI 'l 02 AEECE20 nop
08 AEECGE4 nop
08 AEEGES no
I - F“il ﬂl O0SAEECEC noz
02 AEECO0 nop
IZEero Ooo0O000C O2AEECD4 no instruction
at DEADEE 02 AEECDS nop
~o ooooooaq 02AEECOC nop
‘a"‘; EZEQEEMME 02 AEECAD nop
at DEADEE 08 AEECAG no instruction
az DEADEE OSAEECAS no instruction
a3 DEADEE O08AEECAG O0x0258 CE860 g
to DEADEE 02 AEECEO b zero,0x 100(a0)
:; g%gg 08AEECB4 no instruction i
o3 DEADBE 08 AEEGCES mfhi zero
1t DEADEE O2AEECEC no instruction
t5 DEADEE O08AEEC CO J OxOZ1000F G R
t5 DEADEE O08AEEGG4a r zero
t7 DEADEE O2AEEC G2 mflo zero
5? 333303%'.53 08AEECGCGC  wilush
g osos000l 08AEECDO  wilush
=3 0047 BO7I 08AEEG D4 vilush
=4 0208000C 08AEEG DS vilush
=5 0000000 0DEAEECDC  wvilush
=5 08080000 02 AEECED no instruction
‘I:SE_;' SEADgE 0SAEECE4 and zero.zero.zero
b DEE E'DDBE 08 AEEC ES no instruction
KO 0D FFFFC O2AEECEC nop
K1 DEADEE O08AEECGFO mfhi zero
ap [mE=d=F=toFay =) O8AEECFaS oS zero, w1 .wl
=p OO FFFEC 02 AEECFS ] Ox0210012C -

08AEECO0D 01 2802001 030507 10 0028000 3F0O0&D00 . _ . ... L. .. o
08AEEC3IFO0S408 08 001800120017 0017 00 FFFF 7. . . ... ... ... ...
08EAEECFFFFFFFFFFFFFFFF1401 FFFFG2 01 FFFF . . . . ... ... .. i
08AEECFFFFOOD0O S400 00 00 3EOODODOOOOODOODOOOO . . . d. . .= ___ ..

08AEEC10008C00 4B00 63 00 4B00 8402 0D0O0 1600 . 1 kK. c. K. _ . _ ..
08.AEEDM2 00170017 00 FFFFFFFFFFFFFFFFFFFF 0 _ _ 0 L. 000,
08.AEEDSDO1 FFFFS80 01 FFFFFFFFOOOOSG44000000 ] . - .0 .. ... .. d. ..
08 .AEEDDS1E0OD DO DO OO OD ODO1 0022 0021002800 .. 0 . ... ... [ I B

08.AEEDZ21 000000 0C0O0 18 00120017 001700 FFFF V0 _ _ 0. .00 o0 ..

Mo ACCHCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCE

B ENE

Lo

I’m going to enable the cheat so we can see the change.

|
Chri 1145592477 Stap | Step Inta | Step Overl Step Gut | Mexk HLE | Ereakpoint | Thread: -
o ko
02 AEECGT 4 nop
IDSF\EECBF\ O02AEECTS nop
0BAEEG7C nop
EIE" 'l 02 AEECED nop
02 AEECGE4S nop
I— 02 AEECES no
s M ﬁl 0SAEECESC noz
GPR [FFU “wFPU 0SS AEECHBOD nop
zero 0000000C 02 AEECD4a no instruction
at DEADEE 02 AEECDS nop
:'i' BEADgE 02 AEECEC nop
ao DEADEE 08 AEEC.AD nop
at DEADEE 0E2AEEC.AG no instruction
az DEADEE 08 AEEGC.AS no instruction
a3 DEADEE 0SAEECAS Ox02568 G260 g
to DEADEE 02 AEEG BO Ib zero ,Ox 100(an)
:; S’D%?ggﬁ 08AEEC B4  no instruction |
o DEADE G 02 AEEGCEBS mfhi zero
<3 DEADEE oO2AEECEC nor zero,.ra.ald
t5 DEADEE 02 AEEC GO Ox0Z2100FOC 44
t5 DEADEE 0SAEEC G4 r zero
t7 DEADEE 02AEEC CE miflo zero
5? gggggggE 08AEECGCGC  wilush
g oaoon00d 08 AEECDOD vilush
=3 02o0o000C 02AEEGD4 wilush
=4 0200000C oS AEEC DS wilush
=5 02808000C 02 AEECDGC  wilush
=5 oso2000C 02 AEEC ED no instruction
tsE_;' ?:,BQSD%DE[ O2AEEC ES and ZEND . ZEND  ZEND
o DEADE'DBE 02 AEEGC ES no instruction
KO OSFFFFC 08AEECES nop
k1 DEADEE 02AEEGFO mfhi zero
ap 020885 B 0SAEECF4 movn  zero,wl,wil
=p O9FFFBE 0S8AEEGFE j 0Ox0210012C - LI

08AEECO0D01 808001030507 M0 0O0EFO3 EFO3EFO3 . . . . .. ... ... ...
08EAEECEFO03 840808 00 1800120017 001700 FFFF . . . . ... .. ..
08AEEC FFFFFFFFFFFFFFFF1401 FFFF89 01 FFFF . . . . . ... .. .. i
02AEEC FFFFOOD OO G400 00 00 ZEOOOODODODOODOOOOOO ... . d. ... _ ...

08AEEC 1000 6C00 4B00 63 00 4B00 S840 00001600 . .1 K. c. kK. . ... .
08AEEDM2Z2 00170017 00 FFFFFFFFFFFFFFFFFFFF . . . 0 . .. ... ...
08AEEDSDO1 FFFFG2 01 FFFFFFFFOODODOS4000000 7. . 00 ... ... . d. ..
08 AEEDDS1E00 000D ODODOD D1 O0O22 0021002800 ... .. ... .. [ B

08AEEDZ21 000000 0C0O0 1800120017 001700 FFFF Y . 0 0. ... ...

Mo ACCNH . CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

L

L

Lo




*s" PPSSPP v1.4.2-475-ged602a331 - ULUS10022 : The Legend of Heroes

g &
Mile
M 1s[ 299,898 [, 09,108
[:- 553,888 LI‘ 75, 78

& History
& Data

SE =
000250R
000030P JRSS

;‘?.___, : _'#_ : T‘: At

Comparing the before and after disassembly reveals a subtle change that’s only visible by looking at the
numbers in the memory portion of the window. Two positions to the right of the grayed cursor block
shows pattern E7 03 E7 03 E7 03 E7 03.

The disassembler actually keyed into address 08AEECBS and that is what’s high-lighted. Why is that?
Instructions are shown 32-bit so they align at 0, 4, 8, C, without exception. Our code starts at
08AEECBA so it’s two positions to the right.

Okay, but why are the values backward? They aren’t. The addresses count out just as we saw in
chapter 1. The values are little-endian and that is how they are displayed.

Fine, then why is the instruction shown by the disassembler for address 0BAEECB8 “mfhi zero”? I
don’t know MIPS assembly so the instructions are mostly gibberish to me. My assembly knowledge
extends to simple operations like jump and nop.

A thing to keep in mind is that we are changing a value in memory that simply keeps track of the
character’s HP/MP. It’s a value, not an instruction. But, since we’re talking about PPSSPP’s
disassembler, it is going to treat any, and every, value as an instruction whether it really is or not.



Chapter 3 Code Porting

In the previous chapter we familiarized with some of the tools used in the cheat trade. In this segment
we’ll also introduce HxD. Let’s dive right in with a code example.

_S ULJS-00016

_C0 Move x2 Hold Circle Norm
_L 0x20069A A8 0x0A 200400
_L 0x20001000 0x00E03021
_L 0x20001004 0x0A21A6AC
_L 0x20001008 0x00129042

_L 0xD02CBE65 0x20000020
_L 0x20001008 0x00000000

The address high-lighted in red, 0001000, is what you should immediately notice as odd. The PPSSPP
Memory Viewer, in chapter 2, said that User Memory starts at 08800000 and the Default Load Address
(where PSP code begins) starts at 08804000. CWCheat 0001000 = 08801000 so this address lies
within User Memory.

From this, we can infer that value 0A200400 is a jump instruction which takes us into User Memory at
0001000, where more instructions will be placed to alter program execution. Since we’re jumping out
of the main program flow, it’s a pretty good guess that 0A21A6AC is a jump return to get back. The
last value of 00129042 is quirky. It occurs after the return jump and is something like read-ahead code
execution. Essentially MIPS pops the next instruction onto the stack and that is the last one to be
executed.

The D02CBEG5 address hooks controller events (the Circle button) and, conditionally, executes the
following line of _L. 0x20001008 0x00000000. For the purpose of this tutorial, we can ignore those
last two lines.

Since this chapter is about porting codes, we have to know the game with a code we want, and the
game that it’s being converted for. In this case it’s from _S ULJS-00016 to _S ULUS-10022. We’ll
need to load both games into PPSSPP, start a new game, then do a Memory Dump at the very first
moment we gain control of the character.

Best practice is to just hit F8 to pause PPSSPP, CTRL+M to bring up the Memory Viewer, right-click
anywhere within the window and select Dump. I like to save the source game as RAMa.dump and the
target game as RAMb.dump.



ed602a331 - UL 50001

OOoo0O00000 000000000

Goka; |

x|

0500010000 {Scratchpad)
004000000 (VRAM)

0308500000 {User memory)
003504000 (Default load address)
025000000 (Kernel memary)

Mode i
" MNormal ¢ Symbols

Start IW i R;QM Z Z Z : z

i IW  yRAM b7 PR PR PR TR

Filename IW _I
[o]'8 I

" Seratchpad
" Cuskom range

Cancel

000000 CP? 72 7P 7732 PP oe 7P PP PP PP PP PP 7?7777
QOO LY 2 r2rr 2R P S S rr TR TR T T T TR TR R v A
OD0O0D0O0ODE?? PP P P ?re 7P 7P PP PP PP 7P PP 7?77?7777
OD0O0D0O0O0OF 77 PP PP PR ?e 7P 7P PP PP PP 7P PP 7?7?77 P 7?7 ?7
000001077 PP PP PR P 7P PP PP PP PP PP PR PP PR PR
000001 1F? PP PR PR P PP 7P PP PP PP ?P PR PP PR PR
000001277 PP PP PR P 7P PP PP PP PP PP PR PR PR PR
00000137 P PP PP PR P PP 7P PP PP PP PR PR PR
O00001HZ? PP PP PR P 7P PP PP PP PP ?? PP PP 7P 7P PP

000001 A2 PP PR P22 PR PP PR PR AR AR AR AR AR
OD0O0D0O0O1B7 7 PP P P ?e PP 7P PP PP PP ?? PP ? P PP PP PP
000001 G P PP PR P ?e PP PP PP PR PR PR AR PR PR PR
000001 O77 77 72 72?2 PP PP PP PR RRPRPRPRAR
O0OD0O0O1E7? PP P P 7 7P PP PP PP PP ?? PP 7?7?77 7?7777
OD0OD0O0OMF 7?7 PP PR P ?e ?P PP PP PP PP ?? PP ??? P ?P??
LB L B e B e e e ot R e i e el e et o)
O0000Z21F P PP PR PR P PP 7P PP PP PP 7P PP PP 7P PP PP
T T e e e e e e e e e e e e e Y

Goka: I

x|

0::00010000 (Scratchpad)
004000000 (YRAM)

005500000 (User memory)
0308504000 (Default load address)
025000000 (Kernel memary)

Mode i
" Mormal ¢ Symbals

Stark IDxDSSDDDDD i RAaM
-
Size I 001500000 B
" Scratchpad
Filename IRAMb-dUFﬂD |
Ok I Cancel

" Custom range

000000 S22 72 72 22 72 AR IR AR TR AR AR AR PR PR AR
00000077 PR PP PR PP PP PP PP PR PR AT R R TR AT
O0ODD0ODOEZ? PP PR PR 7P PP PP PP PP PP PP PP PP 7P PP P
D0O0O0O0O0OF 27 72 72 72 PP PP 7P PP PP PR PP PP PP PP ir??
000001 Z? PP PP PP PP PP PP PP PP PP PP PP PR TR AT
000001 IfF? P2 PP PR PP PP PP PP PP PP PP PP PP PP PR ET
000001 2(7 7 PP PP PR PP PP PP PP PP PP PP PR PR TR AT
0000013 P PP PR PR PP PP PP PP PP PR PP PR PR TR AT

000001922 P2 PR PR PR PR PR PR IR AR AR AR AR AR
000001 A7 P PP PP PR PP PP PP PP PP PR PP PR PR TR AT
OD00D0D0O1 B 77 PP PP PP ?P PP PP PP PP PR PP PP PP PP PP
CNONCNCN O o e e e, e e e o S e S R S S R SR R A,
000001 D77 PP PP PP PP PP PP PP PP PR PP PR PR TR AT
OD0OD0O0O1E7? PP PR P PP PP PP PP PP PP PP PP PP 7P 7?7 ??
OD0O0D0O0O1F 7?7 PP PP PP P?P PP PP PP PP PP PP PP PP 7P P ??
000002077 PP PP PR PP PP PP PP PP PP PP PP 7P 7P PP FT
O0000Z2IWF P PP PP PP PP PP PP PP PP PP PP PP 7P 7P PP PT




JEiIa Edit Search Wiew Analysis Extras ‘Window ?

EEEIEE RS

- | AN - | hex

compare

Source-file:

IC: \Program Files\ppssppiRAMa.dump

Target-file:

IC:\Program Files\ppssppiRAb, dump

| \ | .
Then load those up for comparison in HxD.

1ol x|
Flle Edit Search Yiew Analysis Extras ‘Window ? |
d@vbnqa;ﬁ“}_qls - | aist - | hex -
£ Ratta.dump | | Rapb.dump |
B C:\Program Files\ppsspp\RAMa.dump o]

Qffsec(h) 00 01 02 03 04 05 06 O7 05 09 04 OF OC OD OE OF =
00003FS0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o.ewvnvnnrnnsnns
O0003FAD OO0 00 00 00 0O 00 OO0 00 00 00 00 00 00 00 00 00 ..eevnvvennnnnns
O00003FBO 00 00 OO0 00 00 OO0 00 OO0 00 00 00 00 00 00 00 00 ... eeennnanennn
QO0003FCO 00 00 00 00 00 OO0 00 00 OO0 00 00 00 00 00 00 00 ... iieiannnnn
00003FDO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oiewvnrnnrnnnnns
O0003FED OO0 00 00 00 0O 00 OO0 00 00 00 00 00 00 00 00 00 .. vnvvennnnnns
00003FFO 00 00 OO0 00 00 00 00 00 o0 00 D[_ ﬂ
oooo4ooon 1E 00 &8 14 00 BF AF 32 10 2C aan
00004010 31 23 00 68 00 00 00 00 51 76 OC Offset: "
00004020 20 00 BD 27 00 00 00 00 00 00 0f | CORAE
00004030 00 00 00 00 0O OO0 00 OO0 0O 00 OC ..
00004040 FO FF BD 27 04 00 Bl AF 98 08 11 | & hex C e o | Eae
00004050 05 00 BF AF 17 00 40 14 00 00 BC -
00004060 04 87 02 SE 00 00 43 8C 0i 00 60 | Offset relative to .
00004070 04 §7 02 SE 04 00 42 24 02 FS 60 | &+ beagin T.@
00004080 04 87 02 SE 00 00 43 8C FE FF G 1] LI
€ current offset
B C:\Program Files\ppsspp\R&Mb.dump " end (backwards) il
Cffset(h) 00 01 02 03 04 05 06 O7 05 09 0i =
00003F30 00 00 00 00 00 00 00 00 00 0O oC
00003FAOD 00 00 OO0 00 00 OO 00 OO0 OO0 00 OC
QO0003FEO 00 00 00 00 0O OO0 00 OO0 0O 0O OO0 0o
Q0003FCO 00 00 00 00 00 00 OO 00 00 00 00 oo
Q0003FDp0 00 00 00 00 00 00 OO 00 00 00 00 oo
QO0O003FEQD 00 00 00 00 0O OO0 00 OO0 0O 0O OO0 00
O0003FFO 00 00 00 00 0O OO0 00 00 0O 00 00 oo
00004000 g8 22 00 68 14 00 BF AF 32 10 20 OE
00004010 F1 26 00 &8 00 OO OO0 OO 11 74 OO0 A5
00004020 Z0 00 ED 27 00 00 00 OO0 0O 0O OO0 00
0oooo4030 00 00 00 00 0O OO0 OO0 OO0 0O 0O 0O oo
00004040 FO FF BD 27 04 00 Bl AF 95 05 11 3C
00004050 08 00 EF AF 17 00 40 14 00 00 EBO AF .o
00004060 44 94 02 SE 00 00 43 8C 04 00 60 10 92 08 02 3C aCEL T
00004070 44 94 02 SE 04 00 42 24 09 F8 60 00 44 94 02 AE B Lwt DY@
00004080 44 94 02 SE 00 00 43 8C FBE FF 60 14 04 00 42 24 CCEGF . L BE LI
| Ofset: 4000 |Block: 4000-4000 [Lenath: 1 [ | Owermrite Y

CTRL+G in the top window and select offset 69AA8




=w ol
File Edit Search Wiew Analysis Extras Window 7 |
Y B = ¥
) RaMa.dump | 5] RAmb,dump |
M c:\Program Files\ppssppiRaMa. dump ] 3]

Coffset(h) 00 O1 02 03 04 05 06 07 08 0% 04 OB OC OD OE OF ﬁl

0o0e99C0 21 S0 80 00 00 00 BO AF 21 80 00 00 00 00 64 8C RS- dE

0o0e23D0 59 11 10 68 06

0O0695E0 40 OO0 04 24 FA

000s29F0) DS FD OF 68 82

0o0e2A00 21 28 32 02 03

00069410 C4 00 53 AC 21

0o069420 04 00 Bl BF 0O

00069430 85 2D 00 &8 FF

00062440 FO FF EBD 27 24

00069450 4D 5D 00 &8 05

oooe2ied 10 06 84 8C 96

0o0e2a70 15 57 00 68 32

00069480 94 A6 Z1 DL 64

00069480 03 00 03 24 21

O00e92a0 08 00 B2 AF 21

ODD6SAE0 14 00 EF AF 04 LI
=10l

Cffset(h) 00 01 02 03 04 05 0 07 08 09 04 OB OC O OE OF B

QO0D0O3FS0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0o 0o

QODO3FARO0 00 OO0 0O OO 00 00 00 00 00 00 00 00 00 00 0o 0o

0O003FBO OO0 OO0 OO 00 00 00 00 00 00 00 00 00 00 00 oo oo

OO003FCO 00 0O 00 00 00 00 00 0o 0O 00 00 00 00 0o oo 0o

QO0D0O3FDO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0o 0o

OO003FED 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 oo oo

00003FFD 00 OO0 00 00 00 00 00 00 OO0 00 00 00 00 o0 o0 00

Qo004000 68 14 00 BF AF 32z 10 20 OE 00 00 00 00

00004010 F1 26 00 68 00 00 00 00 11 7i 0O &5 05 00 EO O3

0o004020 20 00 BD 27 00 00 00 00 00 00 00 00 00 00 oo oo

00004030 00 00 00 00 00 00 00 0o 0O 00 00 00 00 0o oo 0o

00004040 FO FF BD 27 04 00 Bl AF 98 05 11 3C C0 05 22 S92

00004050 05 00 BF AF 17 00 40 14 00 00 EO AF 96 08 10 3C

oooo04060 44 94 02 GE 00 00 43 SC OA 00 60 10 92 08 02 3C .

oo004070 44 94 02 SE 04 00 42 24 09 F8 60 00 44 94 02 AE .Bf.m . D@

00004080 44 94 02z SE 00 00 43 5C FE FF 60 14 04 00 42 24 ...E% :j

| Offset: 6988 |Block: 6aans-6984F |Length: & | verwrice 4

b
Look at that, 21 30 EO 00(00E03021 from the code). I’ll select 8 bytes and CTRL+C Copy.
=30 =lolx|
Eile Edit Search ‘iew @Analysis Eztras ‘Window 7 |
B -.|@{ﬁJL’.15 "ANEI '|hex -
) RAMadump 5] RAMb.dump |
B¢ Program _J_D]LI
Offset(h) 00 01 02 03 04 05 06 OF 08 09 04 OF OC 0D DE OF i‘l
0DOE99C0 21 90 50 D0 00 00 BO AF 21 50 00 00 00 00 64 8¢
ON0sE99B0 &9 11 10 68 06 00 &0 10 04 00 &3 24 13 11 10 68
ODOE99E0 40 00 04 24 FA FF 80 54 00 00 64 8C 80 88 10 00
ODOE99F0 DO FD OF 65 52 5F 22 OE 60 36 44 24 EZ O 10 &5
00089400 21 28 32 D2 03 00 80 10 F4 15 A2 AC 53 OB 10 &5
00089410 G4 00 53 AC 21 10 00 0F OC 00 EF &F 08 00 B2 &F
00089420 04 00 Bi SF 0D 00 BO SF 08 00 ED 03 10 00 BD 27
OODEDA3D 85 2D 0D 68 FF FF A7 35 ([
00089440 FO FF BD 27 24 10 66 00 ©
ON0E9450 4D 50 00 68 08 00 EO 03 - Search for: [21 30 E0 00 00 00 B0 A4F =l
0D0E9460 10 08 84 5C 96 08 05 3¢ ¢
Datatype: - hi
00065470 15 57 00 68 32 87 24 OF : Datatype: [Hex-velues [~
ON0E94R0 94 46 21 DA 64 2F A0 F4 ¢
DO0E9AS0 03 00 D3 24 21 A0 80 00 C Search direction
0008S4A0 05 00 BZ AF 21 50 €O 00 f Al
OD0ESAE0 14 00 BF AF 04 00 Bl AF ¢ © Forward =
© Backward _oix
—
Offset (k) 00 01 02z D3 04 05 06 07 ©
set (h] QK I Cancel
0DOO3F90 00 00 00 D0 00 00 00 00 ©
0DOO3FA0 00 00 00 OO0 OO0 00 00 00 00 00 00 00 00 00 00 00
0DOO3FED 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0DO03FCO 00 00 00 D0 00 00 00 00 00 00 00 00 00 00 00 00
0DOO3FDO 00 00 00 D0 OO0 00 00 00 00 00 00 00 00 00 00 0O
0DOO3FEQ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0DOO3FFO 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 0O
nnon4nnn [ 2z 00 65 14 00 BF AF 32 10 20 OE 00 00 OO 00
00004010 F1 26 00 65 00 00 00 00 11 74 00 68 08 00 ED 03
00004020 20 00 BD 27 00 00 00 00 00 00 00 00 00 00 0O 0O
ON004030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00004040 FO FF BD 27 04 00 Bl AF 98 05 11 3C O 05 22 92
00004050 05 00 BF AF 17 00 40 14 00 00 BD AF 98 08 10 3¢
ONON4060 44 94 02 BE 00 00 43 &C 04 00 &0 10 92 08 D2 3c
00004070 44 94 02 SE 04 00 42 24 09 FS 60 00 44 94 D2 AE
00004080 44 94 02 SE 00 00 43 5C FE FF 60 14 04 00 42 24 =
| OFfset: 4000 |Block: 4000-4000 [Length: 1 [ | overvirite 4

CTRL+F in the bottom window and CTRL+V paste, Datatype “Hex Values”, Search direction “All”.



e ~ialx|
File Edit Search Yiew Analysis Extras ‘Window ? |
BN =i ~ | anst - | hex -

) RAMadurp ] R&Mb.dump |
B C:\Program Files\ppssppiRAMa.dump - |_\|5|
Offseti{h) 00 01 02 03 04 05 06 07 OS5 09 OL OB OC OD OE OF i!
000699C0 21 90 60 00 00 00 BO AF 21 B0 00 00 00 00 64 8C !.€...° !€....dE
00069900 5.
000699EQ B.
000699F0 i
00069400
00069410
00069420
00069430
00069440
00069450
00069460
00069470
000694580
00069490
00069440
00069AE0 =l
Hi C:\Program Files\ppssppiRAMb. dump — |'\|5|
offset{h) 00 01 02 03 04 05 06 07 OB 09 OA OB OC OD OE OF ﬂ
00069800 45 31 00 68 FF FF A7 33 01 00 E3 2C 01 00 46 2C  E1.h#¥55..5,..F,
00069SED FO FF BD 27 24 10 66 00 04 OO0 40 14 00 00 BF AF &%%' $.f£...0...0
000695FO0 O 61 00 68 03 00 EO O3 10 OO0 BD 27 DS 31 00 68 .a.h..&...%'0l.h
00069900 BS 12 84 SC 96 08 05 3C A3 66 24 OE BC 12 45 8C . E-..<Ef§.W.¥E
00069910 DS SA 00 65 05 55 24 OFE 21 25 60 00 DL 60 00 658 OZ.h. §.!( .H .h
00069920 3C 46 21 OL A4 3C 50 E4 E1 76 14 65 10 00 B4 AF <! !.m<S&dv.h..
00069930 03 00 03 24 21 A0 S0 00 OC OO0 B3 AF FF 00 13 31 ...§' S...7 #..1
000695940 08 00 21 30 g 00 B0 AFjREE S [P |
00069950 14 a0 i ..t h@FE.. .
00069960 21 80 A0 00 D1 77 14 63 20 00 A7 &C 1z 00 47 10 !€ .Fw.h .SE..G.
00069970 03 00 11 24 85 D6 14 68 01 00 06 24 02 00 11 24 ...§.0.h...8...4
00069980 FF FF EE 25 SC 00 AE AC C5 92 14 686 00 00 00 00  ##i%%.@ A’ . h....
00069990 F9 93 14 68 F9 65 14 68 10 00 B4 6F OC 00 B3 8F 4™.hidk.h.. ...?
00069940 08 00 B2 SF 04 00 Bl 8F 00 00 BO SF 21 10 60 00 ..2...%...%.0.".
000699E0 0S5 00 EO 03 20 00 BD 27 41 78 14 65 30 00 60 5% ..&. .%'Ax.h0.°T
000699C0  5C 00 A0 AC Bl 78 14 63 1F 00 02 05 21 20 80 02 . —dx.h....! €. =l
| OFfset: 69546 | Block: 69946-6994F |Length: & [ | overwrite A

We don’t just have a match but
So our ported code begins to look like this:

_C0 Move x2 Hold Circle Norm
_L 0x20069948 0x0A 200400
_L 0x20001000 0x00E03021
_L 0x20001004 0x0A21A6AC
_L 0x20001008 0x00129042

an exact match in RAMb.dump at offset 69948.

The problem is that portion in red, the return jump. We have to figure that part out. To do so, let’s
open up ULJS-00016 in the PPSSPP disassembler and look at its first code line address of 0069AA8
(08869AAS8).



Chr: 192592522 Go | Step Inta | Step Overl Step Out | Mext HLE | Breakpoint Thread: idle0
G0 ko
08E860.A649 Tui a1.0x806 ~|
|8869AA8 028580.A88 jal z_un_08010734
08868046 C I a1.0x814al)
EIE" 'l 08889470 mowve ao.wo
088680A7 4 jal z_un_0S8021ccE
08880A7S mowve at.w1
I ik F“il ﬂl 08869487 C lui an.0x208
0S860.A20 ] 0x0S860.A50
zero 0000000C 028580849 swwe 1 fO.0x2F344ai)
at DEADEE z_un_0S860a88: addiu sp.sp.-0x20
:'i' gEADgE OSE60.88 C S =1.0x10¢sp)
=0 DEADE'DBE 088580400 li v1.0x3
a1 DEADEE 028580049 mowve s4.a0
az DEADEE os8680.,08 s s3.0x C{sp)
a3 DEADEBE 0s8480.,0 G andi =3 10.0xFF
to DEADEE 0S860.8.80 S =2.0x8(sp)
:; gEADgE 0s260.A5a move s2.a2 |
= DEADE'DBE 028680458 move az.a3
ta DEADEE 08880.A8C s =0.0x0(sp)
t5 DEADEE 088680AE0 s ra.0x14(sp)
t5 DEADEE 02E880.AE4 s =1.0x4sp)
t7 DEADEE 0S860.A6B8 I t1.0x682¢E1)
:'i' gEADgE 0826046 C brne t1,.zero .0x0S869AF 4 =
s DEADE'DBE 08880AC0 mowve s0.a1
=3 DEADEE 08880AG4A I wO.0x10¢a1)
=4 DEADEE 08880.ACE I =23.0x20&1)
=85 DEADEE 088680AGC beq w0 .22 ,.0x08860618
=3 DEADEBE 08860400 li =1.0x3
tsg gEADgE osea0.A0q t7.0x5Ca1)
o DEADE'DBE oge8580.ADS az.0x1
KO OS3FFFO 02860.ADC li s1.0x2
k1 DEADEE 088580 AE0 addiu t6 17 .-0x1
ap 02087850 08E8580.AE4 S t6.0x5CG(E@1)
=P 023FFFO 0S260.AE2 ial z_un_0S888a068 gl ;I

O000000OfF? 772 PP PP PP PP 7P PR PR 7P PP 7P PP PP 7P PT
000000172 7P PP PP PP PP PP PR PR PP PR PR PR AT TR AT

L

L

L

Let’s enable the cheat code and see what happens.

lx

Chkr: 110000264 Go | Step Inta | Step Over | Step Out | Mext HLE | Breakpoint | Thread: thread 1
G0 ko
0286026 C I a1.0x614¢al) ~|
|8869AA8 028602470 mowe  al.wD
oSs80.A7 4 jal z_un_0S8021cc8
EIE" 'l 0888078 mowve atl.w1
02868047 C Tui a0.0x808
02860280 j Ox0S860.A50
I Reqgs Funcs | WEPLL |
oss80.,849 Swwe fO.0x2F34¢an)
z_un_02269a22: addiu sp.sp.-0x20
zero 0000000C 0288028 C S s4.0x10(sp)
at DEADEE 08860400 li w1.0x3
:'i' 33333335 oss60.,04 move s4.a0
Juffly DEADEE oss60.208 S =3.0x CG(=p)
at DEADEE 0288020 C andi s3t0.0xFF
az DEADEE 028602420 S =2 .0x8(sp)
a3z DEADEE 0S860.8.5: move s2.a2
to DEADEE i Dx0S201000
:; gEADgE OSE60.880 S =0.0x0(sp) Capy Address
t3 DEADEE 0E850.AB0 s ra.0Ox14¢sp) Copy Instruction (Hex)
t<3 DEADEE XX s v =1.0xK=p) Copy Instruction (Disasm)
ts DEADEE oSs80.A6S I t1.0x38¢a1) ) ’
6 DEADEE 08E8B80AEC bre t1.zero.OxDES860.5F 4 Disassemble ta File
t7 DEADEE 08860400 move =0.a1
:'i' 33333335 oSea0.ACa v wO.0x10{a1} Fesemitls Oprets
=2 OS000000 oss89..08 T a3.0x20¢a1) Fun to Cursar
=3 OSoo000C 02880.AC G beq wv0.a3.0x08880618 iedpe
= o2oo000C oss80.400 1i =1.0x3
=5 [Slala]alalalap osea0.A04 v t7.0x5CE1) Taggle Breakpoint
=3 oges000c0 o0s860.AD8 az.ox1
tsg gEADgE 08260.A0C li =1.0x2
to DEADEE oggs89.AE0 addiu t5 t7.-0x1 Shaw Dynarec Results
KO OSFFFFC 0S840.AE4 S t8.0x5CE1) G0 ko in Memory Yiew
"] DEADEE [EEET- TN =) jal z_un_0S86a088
ap 08087850 02889 AEC nop Kill Funiction
=p EIEIEEEEI oS=S860A8F0 mnowe w1l.s51 Renarne Funckion. ..
Memary | Ereakpoints I Threads | Stack frames | Modules Remove Function

Add Function Here

O000000FEF? P72 PP PP PP PP 7P P PP PP ? P PP PR PP T?
000000172 PP PP PP PP PR PP PR PR PR AT PR AT TR R T?
000000272 PP PP PP PP PP PP PP PP PP PR PR AT TR
000000372 PP PP PP PP PP PP PR PR PR AT PR AT TR P
O00000HF? PP PP PP PP PR 7P PP PP PP PP PP PR PP PR T
000000572 PP PP PP PP PP PP PP PP PP PR PR AT TR R
000000872 P77 PP PP PP PP PP PR PR PR AT PR AT TR R T?
000000772 PP PP PP PP PP PP PR PP PP PR PR AT TR R
000000872 PP PP PP PP PP PP PR PP PP PR PR AT TR
ey T e e e e T e e e e e e e A e e e e o)

Now we can see the jump to 08801000. Let’s follow it.




|
Chkr: 110000264 Go | Step Into | Step Over | Step Out | Mext HLE | Breakpoint Thread: idled
G0 ko
022800FEBC nop =]
|8869AA8 OSS800F SO nop
0OSS00F G4 nop
EIE" 'l 0SS00F ¢S nop
022800FCC nop
08200F DO nop
I ik M ﬂl 08S00F D4 nop
0SE200F DS nop
zero 00D0000C 022800FDC nop
at DEADEE 0S800F ED nop
Yo 5900%80¢|  oesoorEs o
puft DEADBE 0SS00F B3 nep
a1 DEADEE 0SS00F ECG nop
az DEADEE 0SS800FFOD nop
a3 DEADEE OSS00FF 4 nop
to DEADEE 0SS00FFS nop
:; gEADEADgE 0S200FF G nop |
t= DEADEE 02201000 mowe az.a3
ta DEADEE os201004 j Ox0E88680AE0 A
t5 DEADEE oss01008 srl =2,52.0x1
t6 DEADEE 0220100C nop
t7 DEADEE 02201010 nop
:'i' ggggggg: 0s201014 nop
oo 02000000 oss01018 nop
=3 08000000 ogs20101C nop
=4 0200000(C o0S801020 nop
=85 0000000 - os201024 nop
=6 0208000C oss01022 nop
tSE_;' gEADgE ossoi102C nop
o DEADE'DBE 02201030 nop
KO OSDFFFFC ogs201034 nop
k1 DEADEE oss01038 nop
ap 0s8087E50 0820103 C nop
=P ODoFFFDY 08801040 nop =]
Memaory | Breakpaoints I Threads | Stackframes | Modules I
OO0D0O0OF? PP 7P PP PP PP PP PP PP PP PP PP PP PP PP PP hooiime e e s =
000000 177 PP PP PP PP PP PP PP PP PP PP PP PP PP PP PP « o it i e
OO0DO0Z7? PP PP PP PP PP PP PP PP PP PP PP PP PP PP PP « o it i o
OO0DO03P? PP PP PP PP PP PP PP PP PP PP PP PP PP PP PP « o it i e
000000 MP? PP PP PP PP PP PP PP PP PP PP PP PP PP PP PP « o it i e [
OOODOOSI?? P2 PP PP PP PP PP PP PP PP PP PP PP PP PP PP « o it i
O0O0D0D0O0O8Z2 72 72 P72 PP PP PP PR PR PR IR L Lo L e e e .
O0O0DD0OOTFF2? 72 7P P2 PP PP PP PR PR PR PP PR PRI L L e e .
[ = i e i e g e e e LI
LU CU D 2 2 i R S S B SR T S R S R B

=

Return jump is to 08869AB0, a difference of 8 hex. Added to the ported code, our return is 08869950.
R |

Chri 110000264 Go | Step Into | Step Overl Step Quk | ek HLE | Ereakpoink | Thread: thread 1
Goto
02200FBC nop ~|
|8869AF\8 08200F CO nop
022800F G4 nop
PC|RA|I 'l 0S2800F G2 nop
0S2800FCC nop
02200F DO nop
I o F“il URAY 0SS00F D4 nop
GPR FFU wFFPU 0S2800F DS nop
zero 0000000C 0SS00FDC nop
at DEADEE 0S200F EO nop
Yo gogoooor|  Gssoores  hop
a0 DEADBE 0SS00F B3 nop
at DEADEE 022800F EC nop
az DEADEE 0SS00FFO nop
a3 DEADEE 0SS00FF4 nop
t0O DEADEE OSE00F F& nop
1 BEADEE|  csssorro hop »
Py DEADEE 02201000 mowve az.a3
ta DEADEE 01004 Ox02E869.460 T
opy Address
ts DEADEBE oss01008 srl =2.52.0x1 Y i
p =] DEADEBE oSS0100C nop Copy Instruction (Hex)
t7 DEADEE os2201010 nop Copy Instruction {Disasm)
[a] 02920000 ) y
=1 oSoS0000 03201013 nop Disassemble to File
=2 ose0000C¢ 0sS801015 nop
| s3 0299000( 0880101 C nop
| =4 02990000 02201020 nop
H =5 [alulululnlnluly oSS01024 nop Run ko Cursor
| s? %BQBDE‘;DE[ osSsS01022 nop Jurnp ko Cursar
1 = EAD
te DEADEBE 0880102C nop Toggle Breakpaint
| to DEADEE 02801030 nep Follow Branch
KO OSFFFFC og2201034 nop
k1 DE~ADEE 08801038 nop Show Dvnarec Resulks
ap 02927850 022801032 C nop Gotoin M vi
sp OSFFFDI 02201040 nop 0 to in Memory Yiew
Memaory | Breakpoints I Threads | Stack frames | Modules Kill Funiction

0000000 P2 PP 7P P2 7P PP PP PP PP 7P PR ?P PP PR TP
000000172 PP PP PP PP PP PR PR PR AT TR AT TR PR AT RE
000000272 PP PP PP PR PP PP PP PR PP TR AT TR PR AT R
000000372 PP PP PP PP PP PR PR PR AT TR AT TR PR AT PR
O00000HF? PP PP PP PP PP PP PP PR PP PR AT TR PR AT PP
000000872 PP PP PP PP PP PP PR PR PR TR AT TR PR AT RE
000000872 P72 PP PP PP PP PR PR PR AT TR AT TR PR AT PP
000000772 PP PP PP PR PP PP PR PR PR TR AT TR PR AT PR
000000872 PP PP 7P PR PP PP PP PP PP TR AT TR PR AT PP
P T e e e e T e e e e e e e e R e e N Y

With PPSSPP paused, lets assemble an opcode “j 0x08869950”.

Rename Function...
Remave Function
Add Function Here




1 1 i
Ckr: 110000264 ) :
N /.5 semble opc x| ext HLE | Breakpoint | Thread: thread 1

Memory | Breakpoints I Threads | Stackframes | Modules

0000000rF? 77 7P PP PP 7P P?Pr PP PR PP PR AR
o L L I e e e e
o L L e e e e i
I L L e e e e

00000037 7P PP PP PP PP PP PR PR PR AT TR TP R P TR P
OO O T TR D e e e e SR IR 3R e e e e e e e

@o ko
[[s8oans Walue
| i ox0s869950
pc] el |
oK I Cancel I
Regs Funcs ﬁl
I | o o
GFPR FPU EPU 0SS00F DS nop
OO0 MNAA 02S00FDC nop
woo1 MNAA 0S800F ED nop
:ggg nii 02200F E4 nop
DA e 0SS00F B2 nop
w005  NAB OSS00F EC nop
w005 MNAA OSS00FFO nop
w007 MNAA OSS00FFa nop
woOos  MNAA OSSB00FFS nop
:ggg m;ﬁ ODES800FFC nop
Db e 0S201000 mowve az.ad
osSs01004 j 0x088580.2A60
wOOd  MN/A oss01008 srl =2,52.0x1
wOOe  MNAA 0SS0100G nop
woof NS oO2201010 nop
:g:? nii oss01014 nop
T2 e oss01018 nop
—O13 N 0SS0101 G nop
w014 NAA osSS201020 nop
w018  MNAA oss01024 nop
wO18  MNAA o0S801028 nop
:g:; nii osg0102C nop
o1 e oss201030 nop
—O1a N oSS01034 nop
wO1b  MNAA osso1038 nop
wOlc  MNAA 0SS0103C nop
wO1d  N/A 08801040 nop

I A K

L

Then copy the resultant hex instruction.

|
Chkr: 110000264 Go | Step Inta | Skep Ower | Skep Cut | Mexk HLE | Ereakpoint | Thread: thread 1
Goto
02200FEBC nop ;I
ISSSQAAS OSS00F SO nop
0S2800F G4 nop
PC|RA|I 'l 0S200F G2 nop
0S2800FCC nop
0S200F DO nop
I ek F“il U 0SS00F D4 nop
GPR FPU MEPU 0S200F DS nop
wOOO  NAA 0S200FDC nop
wOO1  MNAA 0OS200F EO nop
w002 RS 0S200F E4 nop
wOO3  NAA 02500 F =5
w004 N/A nep
w008  NAA 0S2800FEC nop
wOO8  NAA 0SS00FFO nop
wOO7  NAA 0SS00FF4 nop
wOOS NS OSE00FFE nop
wOOg A O0S200FFC nop
v00a  n/A 08201000 2.a3 |
¥oob N~ 02201004 T a FO050
wOOe  MAA i £ .
~wood NS, osSs0oi1002 =srl =2 .52 .0=x1 ey (et
wOOe NAS 0S20100C nop
vg?; n;i oS2201010 nop Copy Instruction (Disasm}
~ 0220101 nop Disassemble to File
wOl1 NAA 02501018
w012 N/A nep
w013 A osSe0101 & nop Assemble Oprode
wOla  NAA 02201020 nop
w018 N/&A osson1024 nop Fur to Cursor
Vg:? n;i 0sS801028 nop Jump ta Cursor
W
w012 NS oss0102C nep Toggle Breakpoink
02201030 nop
w018 NS Fallows Branch
wO1a NAA 02201034 nop
wOi1b  MNAA 05801038 nop Show Dynarec Results
wOlc NAA 0880103 C nop ) -
vO1d  NAA 05201040 nop G0 ko in Memory Yiew LI

Memary | Ereakpoints I Threads | Stack frames | Modules

oo000000OrE? 77 7P 7P PR AR AR AR AR AR AR AR AR AT A
Lo L e i i
000000272 77 PP PP AR AR AR AR AR AR AR AR AR AP A
Lo L ] e i i i e
Lo L e e ar  r r r  rarar rar
Lo L e i i
Lo L L e i i o e i A
Lo e i i i A
Lo L L e i i i g
B T

Kill Funiction
........... Rename Function. ..
"""""" Remave Function
----------- Add Function Here

[l

L

Il

Now I’ll paste that hex instruction we just copied, it’s “0A21A654”. Let’s add it to our cheat code:




_S ULUS-10022

_CO0 Move x2 Hold Circle Norm
_L 0x20069948 0x0A 200400
_L 0x20001000 0x00E03021
_L. 0x20001004 0x0A21A654
_L 0x20001008 0x00129042

Compared to the original:

_S ULJS-00016

_C0 Move x2 Hold Circle Norm
_L 0x20069A A8 0x0A200400
_L 0x20001000 0x00E03021
_L 0x20001004 0x0A21A6AC
_L 0x20001008 0x00129042

So that’s our ported code with amended return jump. The question this all brings to mind is, if both
games are the same except for language, why does the code need to be ported?

Language is embedded in the primary executable. Our cheat codes are based on absolutes. This is
exactly where, by memory address, we’re going to make a change. It assumes the code-base isn’t just
similar but identical.

Doesn’t take much to change the code-base. Just a singe function, or a few lines of text, could push all
of those addresses around. That’s why the code must be ported. If the game engine was identical and
used variable translation tables for all text, like is done with the PSVita, cheat codes would work on
every version of the game and regionalization would be a cinch.

i
Chkr: 110000264 Go Step Into | step Ovarl Step Out | etk HLE | Breakpoint | Thread: thread 1
Goto OSSO0FEG nop =]
009440 OES00F SO nop
0S800F G4 nop
Elﬂ" = 0S800F G8 nop
0SB00FGC nop
I— 08800F DO no
feos F‘-'LI ﬂ 08800F D4 nog
GFR FPU 08800F D8 nop
~OD0  NAA 08800FD G nop
~OO01 NJA 08800F E0 nop
:ggg m;ﬁ 0SS00F E4 nop
—h0A N 02200F E2 nop
wODS N 02200F EC nop
w008  NAA 02200FFO nop
vOD7  NAA 02200FF4 nop
wOOS  NAA OSES00DFFE nop
:ggg Eji OSSO0OFF G nop _
—oOB A oEs01000 meove az.as
wODe NS oEs01004 Ox0SE60.A80
~Ood NS T T T T T YT I —
vODe N/iA oE80100C nop
woot  NSA 0ZE01010 nop
Vg:? m;i oss01014 nop
To1z  Nre ose01018 nop )
—013  NAA 0220101 C nop Disassemble ko File
vOo14  NAA 08801020 nop
w018  NAA 0ssS01024 nop Aszsemble Opcode
w0168  NAA
WO 1T NS gggg:g;gc :Zg Run ko Cursor
zg:g Eji 08801030 nop i) o sy
~O1a M~ 08801034 nop Toggle Breakpoint
vO1b  N/AA ogso1o03s nop Follow Branch
vOlc NAA 0880103G nop
wOild  NAA 02201040 nop Shiw Dynarec Results
Memary | Breakpaoints | Threads | Stack frames I Modules Go tain Memory View
DOOODOO(F? 77 PP PP P2 7P PP PR PR PP PP P2 PP 7P P22 L. ... ... - qilFunction

000000172 77 72 PP PP PP PP PP PP PP PP PP PP PP PP 7P . ...
ODODDO2AP? 77 PP PP PP PP PP PP PP PP PP PP PP PP PP PP ... .......... RenameFunction..
O00000B(F? 77 PP PP PP PP PP PP PP PP 7P PP 77727277 ... ..._...... RemoveEuncion
000000 MPP P27 77 PP PP PP PP PP PP PP PP PP PP PP 2P PP _ . ... ...

OOOOOOS(ZF? 77 77 77 77 77 PP PP PP PP PP PR PP PP PP PP ... ..........  PddFunction Here
O00000BIZ? 77 72 PP PP PP PP PP PP PP PP PP PP PP P2 2P . ... ...

OOOODOTF PP PP PP PP PP PP PP PP PP PP PP PP PP PP PP PP oo oo

OOOODOE(F? 77 77 77 77 77 77 PP 77 77 7P PP PP PP 7P 77 .. =
UL L3 230 0 3 303 SR T X R R R R R R S

By the way, if you’re curious about that last line of code, “_L 0x20001008 0x00129042”




We’ll just copy the hex instruction and paste it here, “00129042”.

And that about sums up this tutorial. It’s geared toward an advanced user with emphasis on code
manipulation, not creation.

Our code port example was also a best case scenario, 100% match. Don’t expect it to be so easy. Then
again, it was a complex cheat code that altered program flow and inserted new instructions for the
MIPS processor to handle. Many examples of code ports don’t do that.

The goal of this was simply to familiarize the user with data-structures and tools. Individuals, based on
their skills, will further refine techniques to make the best use of this information.

Conclusion

I’1l conclude by saying what every good cheat coder will tell you. Don’t use the cheat engine to do
something that should be handled in MIPS assembly. Using two examples found in this text:

_CO0 Avin 999 HP/MP
_L 0x802EECBA 0x00040001
_L 0x100003E7 0x00000000

_COItem All A

_L 0x408077B0 0x00070001
_L 0x0OAO0AOAOA 0x00000000
_L 0x208077CC 0x010A0A0A

The “999 HP/MP” is a bad code because it’s fighting to set a value that is very dynamically altered by
the program. The answer isn’t to fight the flow of water with another water source, but to turn it off.
Use a breakpoint to trace the code that decrements these values and stop the function at its source.

The “Item All” is acceptable because it makes efficient use of the cheat engine to write a primarily
static value/address. It wouldn’t make sense to do this in MIPS assembly through alteration of the
program flow.

Keep in mind that, even for MIPS reprogramming, User Memory is fairly limited so there’s a finite
number of things you can redirect.

Thank you for your attention
noabody



