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Meet the console
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Meet the emulator

stella 3.9

S5elect an item from the list ... 1 items found
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Dir: “/5tellasroms
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Meet the Debugger

|Prompt|[TIA |[ 170 |[Audio |

Frames: Scanline:
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Stella 3.9
i> autoExec{):

lautoexec File '/, stellasautoexec.stella’ not Found
fautoexec file '"~Stella’AtarifAge/Pacman.stella’ not found

iconFig file not found in:
“/“StellasAtarifAgesFPac-Man (1982}

{Atarir,cfg

“.stella’cfzsPac-Man (1982} {(Atari!,cfgz

Esgmbol file not found in:
| “~Stellas/AtarifAgzes/Pac-Man (1982}
b I
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(Ataril,sym

M.J Dizaz=zemhly “

v]

Lakel? [ram_80

Dec:

Cartridgedk

Bing

Bank state:

[0 {non-bankswitched?

| FE7E LDA

ram_SE

Fag0 STA
Fasz LDA
Fagd BEQ
Fage LDA
Faes BPL
LF82A LDA
FaaD ROR
FBEE BCS
LFa3a0 LDA
Fagz2 STA
Fa94 J5R
Fag7y STA
Fas9 STA
F832E LDA
FasD STA
FaaF LDA
Faal LD
FaA3 CPH
FaRs BFL
Faa7 LDA
LFarR9 STA
FBAB J5R
FBAE LDA
FEED AND

ram_F5
ram_82
LF88nA
IMPTA 1 $30
LF890
SLICHE

LFBC1
#3FF
ram_CE
LFC¥D
ram_HAC
ram_82
#3508
ram_E7
#30E
ram_Bd
#3508
LF8R9
#4509
ram_Co
LFBF4
ram_E&
#57F




Meet the Debugger: Prompt area

ot found
1la' not found
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Meet the Debugger: TIA (Display, Info and Zoom)
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Frame: | 959 Scanlimes
F. Cuc:[19312]8, Cyc: 255 |[11141441

: 41 || 00101001
+-53
[ ¥Sunc Fixel PDS. 51 O EEHEEG

[@ ¥Blank  Color Clk:[ 15 23| (00010111
Z|c

v]

Label: [ram_s0 | Dec: [191] Bing

Stella 3,9 a} [ Disassembly | Cartrideedk |
i> autoExec{):
lautoexec File '/, stellasautoexec.stella’ not Found

EBank state: [0 (non-bhankswitched?

fautoexes file '"~Stella’AtarifAge/Pacman.stella’ not found | F&7E LDA ram_5E
iconFig file not found in: Fag0 STA ram_F5

“/StellasAtarifAzesPac-Man (1982} {Atari!,cfz Fagz LDA ram_22
i “~.stella’cfg Pac-Man (1982 {(Atari).cfg FE8d EEQ LF&88A
b=uymbol File not Found ind F28e LDA IMPTA|$30
“~StellasAtarifAgzesPac-Man (1982} {Atari!,=ym FaE8 EPL LF890
LF88A LDA SLICHE
FeaD ROR
FE8E BCS LFaC1
LFg90 LDA #5FF
Fas2 STA ram_LCE
F&9d J5R LFC7D
Fasy STA ram_AC
Fg839 S5TH ram_82
FE9E LDA #508
Fa3D STA ram_E7
FEsF LDA #50E
Farl LD ram_2d
FEA3 CPs #508
FERS EPL LFEAY
FBAT LOA #4509
LFEA9 5TH ram_Co
FERE JSR LFEF4
FEAE LDA ram_E&
FEEQ #%7F

UNIVERSITY OF

CALGARY




Meet the Debugger: RAM
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Meet the Debugger: Disassembly
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Let's hack Pac Man

Goal: Get infinite lives
First step: Locate lives in memory

Sub tasks: Search memory location, add more
lives to conﬁrm |t document |t

Sub tasks: Locate the relevant code, change it,
test it, save It. -
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Where are my lives?

Manual method

Look at the RAM (128 bytes, it's not too hard)
More difficult if yQ_u had extra memory

“Search” for val ue

Force the value to change (K|II Pac Man)
Compare

Unfortunately, it seems to be buggy! :(
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Adding documentation

“define” labels

Pro: Updates the dlsassembled code
Con: It's not perS|stent

Making notes

Simple and perS|stent selutmn
Special file: <game name> sym

Where <game name> is glven by Stella
Works as labels
Reload using “loadsym” (removed in 3.9.1)
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Hacking the code

Need to identify the code before performing any
changes

Manual approach /

Search for it —

Dynamic approach
Let the Debugger find it for you
(Breakpoints, Watchpoints and Traps)
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Stopping the code

Breakpoints

Stops when PC gets there (break)

Condltlonal Stops when somethlng happens

Watches R [ ©) 1

Evaluate and prlnts expressmn before prompt
(watch) \ =

Trap

Stops when a memory is read (trapread), written
(trapwrite) or accessed (trap)
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Frame: | 959 Scanlimes
F. Cuc:[19312]8, Cyc: 255 |[11441141

: 41 [ 00101001
+-53
[ ¥Sunc Fixel PDS. 7| FEOEOEeE

[@ ¥Blank  Color Clk:[ 15 23| (00010111
-[B[d]1]Z]c

v]

| Premet|[TIA ][ 10 |[Audio] Lelosll g ElRG | Dee: 00

Stella 3,9 a} [ Disassembly | Cartrideedk |
i> autoExec{):
lautoexec File '/, stellasautoexec.stella’ not Found

EBank state: [0 (non-bhankswitched?

fautoexes file '"~StellasAtarifAge/Pacman.stella’ not found | F&7E LDA ram_5E
iconFig file not found in: Fag0 STA ram_F5

“/StellasAtarifAzesPac-Man (1982} {Atari!,cfz Fagz LDA ram_22
i “~.stella’cfg Pac-Man (1982 {(Atari).cfg FE8d EEQ LF&88A
isgmbol file not found in: F28e LDA IMPTA|$30
L "“Stella’Atarifzes/Pac-Man (19823 {(Atari).sym FaE8 EPL LF890
LF88A LDA SLICHE
FeaD ROR
FE8E BCS LFaC1
LFg90 LDA #5FF
Fas2 STA ram_LCE
F&9d J5R LFC7D
Fasy STA ram_AC
Fg839 S5TH ram_82
FE9E LDA #508
Fa3D STA ram_E7
FEsF LDA #50E
Farl LD ram_2d
FEA3 CPs #508
FERS EPL LFEAY
FBAT LOA #4509
LFEA9 5TH ram_Co
FERE JSR LFEF4
FEAE LDA ram_E&
FEEQ #%7F
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Summary

Overview of the Debugger

Configuration (optional)

Change memory (RAM and ROM)
Some useful commands =

deiins: Ioadsym (note Ioad;’,’fﬁ""”:‘ maﬁ

;-removed from 3.9.1 and newer)

savedls saverom
References: | |

http://stella.sourceforge.net/docs/debugger.htmi

http://www.atariarchives.org/alp/ (6502 Assembly language)
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http://stella.sourceforge.net/docs/debugger.html
http://www.atariarchives.org/alp/

Appendix A - Some Assembly instructions

Description Description

No operation Set the carry bit

Store A to memory Subtract with carry

Store X to memory Clear the carry bit

Store Y to memory Add with carry

Load memory to A Compare memory and A
Load memory to X Compare memory and X
Load memory to Y Compare memory and Y
Add memory Exclusive OR with A
Decrement memory Branch when carry is clear
Jump to address Branch when carry is set
Jump to subroutine Branch when zero bit is set
Return from subroutine Branch when zero is clear
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