“People who know what they're talking about don't need PowerPoint”

— Steve Jobs



Reaay Player Two

player vs player Karateka




£
cmar
_apple I

curopius







® O Inspector - Untitled

Resume Step Over Step Into Step Out v

65C02 Disassembly Memory
A: DD 5: Fb Current PC Find (hex)
X: 04 PC: 1992
Y: BD 1992: B9 C@ 08 LDA $08CQ,Y 000 DD 33 D5 18 @B @D B9 20 71 @02 06 00 00 07 Q01 01  .3..... qevunnn.
1995: 18 CLC 0010 00 AA D5 AA @D 01 @0 FF @9 00 00 12 OB 00 00 00  ........ ..uu....
NV-BDIZC 1996: 65 07 ADC $07 0020 18 06 @D 16 @0 5C 16 FF 00 00 00 FF 01 00 00 00 ..... Nee e,
10100000 1998: 85 01 STA $01 0030 00 00 02 09 FE 00 00 00 00 00 00 00 00 60 00 @1  ........ ..... S
199A: A5 03 LDA $03 0040 03 00 01 00 00 01 80 00 24 00 00 00 00 00 00 Q1  ........ S
Cycle count 199C: 18 CLC 0050 02 25 27 02 00 00 05 00 00 00 00 01 19 01 @1 00 .%"..... ........
62356216 199D: 65 16 ADC $16 0060 18 06 OD 00 00 5C 16 FF 00 00 00 FF 01 00 00 00  ..... N
Stack 199F: 85 03 STA $03 0070 02 02 18 00 01 02 02 @1 ©1 00 FF 00 FF 00 00 00  ........ ........
O1FE: B7C3 JSR 19A1: 90 02 BCC $19A5 0080 F7 00 00 00 07 00 01 00 00 07 00 00 00 00 00 00  ........ ..ou....
O1FC: BA18 ISR 19A3: E6 04 INC $04 0090 05 47 10 00 50 00 00 00 ©7 00 00 80 00 OF FF QE .G..P... ........
@1FA: OBSF JSR 19A5: A4 16 LDY $16 Q0AQ 05 00 00 01 02 02 00 00 00 00 00 25 25 00 00 00  ........ ... %%. . .
Q1F8: 1A47 ISR 19A7: FQ 27 BEQ $19D0 Q0BO OF OF 01 06 00 26 @B @F 1E 1E 1E 00 00 00 00 00 ..... &.. wurnnn..
Q1F7: 04 19A9: A5 03 LDA $03 00C0 00 00 00 00 01 00 00 00 00 00 00 00 00 00 00 00  ........ .uuun...
-Top of stack- 19AB: 38 SEC Q0D0 01 00 01 00 00 00 00 EQ EOQ FF 00 00 00 00 00 00  ........ ..oo....
19AC: E9 01 SBC #%$01 QOEQ 27 27 OF OF 18 18 00 00 00 00 00 00 00 00 0@ @0 "'...... ........
19AE: 85 03 STA $03 00FO 00 00 00 00 00 00 4A 40 10 01 01 01 53 00 00 00  ...... Je ....S...
19B0: BO 02 BCS $19B4 Q100 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. vuir veennn.
19B2: C6 04 DEC $04 Q110 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. iuir veennn.
19B4: AQ 00 LDY #$00 Q120 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. veennn.
19B6: B1 @3 LDA ($03),Y @130 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... veennn.
19B8: 20 84 1A ISR $1A84 @140 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... veennn.
19BB: A6 1A LDX $1A @150 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. vuer veennn.
19BD: 86 19 STX $19 @160 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. vuir veennnn.
19BF: A5 03 LDA $03 @170 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .. vuir veennn.

19C1: 18 ClLC 0180 FF FF FF FF FF EF FF FF FF EF FF FF FF EEF EE FF







® ® ® about-to-kick vs kick frame 1

900 |[E4 5F D5 12 @B 12 B9 40 71 06 01 00 00 07 01 01|| 000 |E4 3F D5 12 @B 12 B9 20 71 06 01 00 00 07 01 01
010|02 AA D5 AA 14 01 00 00 @D 00 80 12 OB 00 00 00| | 010 |02 AA D5 AA 14 01 00 00 OD 00 80 12 OB 00 00 00
020 |06 06 OF 00 00 59 16 00 00 00 00 FF 01 00 00 00 || 020 |06 06 OF 00 00 59 16 00 00 00 00 FF 01 00 00 00
030 |00 00 @05 OA FE 00 00 00 00 00 00 00 00 60 00 01|| 030|000 00 01 OA FE 00 00 00 00 00 00 00 00 60 00 01
040 |00 00 00 00 00 00 00 00 EA 00 00 00 00 00 00 01||040|00 00 00 00 00 00 00 00 7C 00 00 00 00 00 00 01
050 |02 F9 2B 00 00 00 05 00 00 00 00 08 @8 @1 01 00| | 050 |02 F9 2B 00 00 00 05 00 00 00 00 09 09 01 01 00
060 |06 06 OF 00 00 59 16 00 00 00 00 FF 01 00 00 00 || 060 |06 06 OF 00 00 59 16 00 00 00 00 FF 01 00 00 00
270 |05 @5 19 00 00 @1 01 00 01 FF FF 00 00 00| | 070|01 01 19 00 00 01 01 01 01 00 00 FF FF 00 00 00
980 (19 02 00 00 07 00 01 00 00 07 00 00 00 00 00 00 || 080(19 02 00 00 07 00 01 00 00 07 00 00 00 00 00 00
290 |05 4B 10 00 50 00 00 00 07 00 00 80 00 OF FF QE| | 090 (05 4B 10 00 50 00 00 00 07 00 00 80 00 OF FF OE
DAQ |05 00 00 00 02 02 00 00 00 00 00 FO F9 02 02 00| | 0AD |05 00 00 01 02 02 00 00 00 00 00 FO F9 02 02 00
OB |@E OE @1 06 00 26 @D OE 1E 1E 1E 00 00 00 00 00| | 0BO |QE OE 01 06 00 26 @D @E 1E 1E 1E 00 00 00 00 00
0C0O |00 00 00 00 01 00 00 00 00 00 00 00 00 00 00 00| |0COH| 00 00 00 00 01 00 00 00 00 00 00 00 00 00 00 00
AD0 (01 00 01 00 00 00 00 EQ EQ FF 00 00 01 00 00 00| | 0D0 |01 00 01 00 00 00 00 EQ® EO FF 00 00 01 00 00 00
QEQ [2B 2B OF OF 19 19 B9 00 00 00 00 00 00 00 00 00 || OEQ|2B 2B OF OF 19 19 B9 00 00 00 00 00 00 00 00 00
OF0 |00 00 00 00 00 00 4A 40 10 01 01 01 53 00 00 00| | OF0 |00 00 00 00 00 00 4A 40 10 01 01 01 53 00 00 00
100 100
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| Breakpoints atchpoints
1 The virtual machine goes into break mode when the value of a watchpoint changes {
65C02
Enabled Item Enabled Address Comment
0021 '
Stack

Cancel
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65C02 Disassembly Memory

A: 80  5: F6 6647 Show Current PC Find (hex) a5 1 First

X: 00 PC: 19E8

Y: 00 6647: A5 21 LDA $21 6640 ©OD DO @4 A9 37 DO EF A5 21 CO 06 FO 08 C9Q 1CFO  ....7... l.......
6649: (9 06 CMP #%$06 6650 ©4 (9 1D DO CO A9 96 C5 20 D@ 13 A9 @0 85 24 A9  ........ ..... $.

NV-BDIZC 664B: FO 08 BEQ $6655 6660 @1 85 27 85 28 A9 QA 85 25 85 26 4C 4C 67 A9 91 ..'.(... %.&LLg..

00100010 664D: (9 1C CMP #$1C 6670 85 24 85 28 A9 38 85 26 20 4C 67 4C 72 65 A5 20 .$.(.8.& LglLre.
664F: FO 04 BEQ $6655 6680 (9 06 DO 13 A9 @7 85 25 85 26 A9 @1 85 27 85 28  ....... % .&...".(

Cycle count 6651: C9 1D CMP #$1D 6690 A9 00 85 24 4C 41 67 C9 @1 D@ 11 A5 24 (9 03 BO $LAg. ....$..

87106077 6653: DO CO BNE $6615 66A0 1F E6 24 A9 @1 85 25 85 26 4C 41 67 C9 17 90 10  ..$...%. &LAg..

Stack 6655: A9 06 LDA #$06 66B@ (9 1B DO @C A5 27 30 @8 A9 FF 85 25 85 26 DO CA ..... 9. ...%.&

O1FE: B7C3 JSR 6657: C5 20 CMP $20 66C0 4C 72 65 A5 2F FO 19 A9 @7 C5 20 D@ F3 C5 21 D@ Lre./ Coa ]

A1Cr. DOCC 1CD AAREQ-. NA 1 RNF <€AARAFE ARNA FFE AQ A1 KK 27 KK 2R AQ 11 KK 28 KK 26 AC EFE? AA L & ¥ Rl

O, O, Inspector - Untitled

Resume Step Over Step Into Step Out T v

65C02 Disassembly Memory

A: 80 S: Fb 6488\ Show Current PC Find (hex) 85 21 First Next

X: 00 PC: 19E8

Y: 00 6488: 85 21 STA $21 6480 DO @5 E6 45 4C 1F 65 60 85 21 6@ A5 2A 10 @D AQ EL.e" .1°.*%
648A: 60 RTS 6490 00 AO 02 85 20 85 21 E6 26 84 2B 60 (9 Q1L DO @6  .... .!. &.+ ....

NV-BDIZC 648B: A5 2A LDA $2A 64A0 AQ ©2 A9 94 DO ED A@ @1 A9 03 D@ E7Z A5 29 FO @8  ........ ..... )..

00100010 648D: 10 @D BPL $649C 64B0 30 32 A5 33 (9 98 BO 1D A9 3A 85 25 A9 FF 85 27 02.3 c%. ..
648F: AQ 00 LDY #$00 64C0 A9 @1 85 28 A9 39 85 26 A5 22 18 65 2C 18 65 2C ...(.9.& .".e,.e,

Cycle count 6491: A9 02 LDA #$02 64D0 85 22 4C 00 64 A9 39 85 25 85 26 A9 @1 85 27 85  ."L.d.9. %.&...".

87106077 6493: 85 20 STA $20 64EQ 28 4C 00 64 A9 05 85 25 DO EF A9 39 85 26 A9 FF  (L.d...% ...9.&..

85 21 STA $21 64F0 27 A9 30 85 25 4C 64 A5 2A 10 09 AQ 06

L0%L. do*lL L.,
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65C02 Disassembly K ® Memory Editor - Untitled

A: @8 S: FB 6488 | Show While in a breakpoint, enter hexadecimal values for the

X: 12 PC: 06488 . : |

Y. FE ) 6488: EA Apple Il address (either in RAM or ROM) and the byte 900 02 02 01 .. ... @q.......

1 6489 EA values to be written to memory, starting at that location. 4 A6 00 00 00 ...

NV-BDIZC 648A: 60 Separate the bytes by space characters, just like in the FFF Q0 00 00  ..'. . ... .. . .

00100000 648B: A5 2A  Apple Il monitor program. Q0060 000L .............
648D: 10 @D Q0000 0GOOL ........ .......

Cycle count 648F: A@ @0  The addresses are interpreted according to the memory FOFQ10100 % ..... ..o.....

058703631 6491: A3 @2  Dbanks configuration currenlty selected in the Inspector. F 01 00 00 00 ..... 0.. ........

Stack 6493: 85 20 FFFOO OO FF  .."..... ........

Q1FE: B7C3 JSR 06495: 85 21 Address 6488 0 00 00 0O GO "....... ........

@1FC: B924 JSR 6497: E6 26 © 00 OF FF OE R C

-Top of stack- 6499: 84 2B EA EA 520000300 ........ ... & . .
649B: 60 QO 00 00 00 0O ..... &.. evunu...
649C: (9 21 Q0000 OO OO ........ ........
649E: DO 06 Q0000 0O OO ........ ........
04A0: AQ @2 0 00 00 00 00 GG e
04A2: A9 04 1 53000000 ...... Jo ....S...
064A4: DO ED FFF FF FF FF .. iiir i
64A6: AQ 01 FFF FF FF FF .. iii ciiia...
64A8: A9 03 FFF FF FF FF .. iiis e
064AA: DO E7 F FF FF FF FF .. iii ciiia...
64AC: A5 29 Apply FFFFFFFFF  oiiiiinn cennn...
064AE: FO 08 F FF FF FF FF . iiir ciiian.
64B0: 30 32 S e — erweaar FF FF FF FF .. i i,
64BZ2: A5 33 LDA $33 0170 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... s e in...

RARA QO (AR CMP #€<QAR AMRA FF FF FF FF FF FF FF FF EE FFE FFE FFE EFFE EFFE O FFE O FE
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Resume Step Over Step Into
65C02 Disassembly
A: 00 S: F9 6540 Show
X: 80 PC: 6540
Y: 27 '/ ©540: Ao 2F
acCA2. NMA 1
® O
Resume Step Over Step Into
65C02 Disassembly
A: D7 S: FB
X: 00 PC: 6540
Y: 27 ./ ©6540: Ao 2F
® O
Resume Step Over Step Into
65C02 Disassembly
A: (5 5: FB 6540 | Show
X: 00 PC: 6540
Y: 27 '/ ©540: A6 2F
6542 DA 15
® O
Resume Step Over Step Into
65C02 Disassembly
A: 01 S: FB 6540 Show
X: @D PC: 6540
Y: 01 '/ ©6540: Ao 2F

rFTrcA. OO 1T

Step Out

Current PC
LDX $2F

DALC <O

Step Out

Current PC

L Y

Step Out

Current PC

LDX $2F
RNF $A559

Step Out

Current PC
LDX $2F

DA drrrrern

T v

Memory

6480 DO 05 E6 45 4(

CAQMA MAMA AQ A2 QK 21

Inspector - Untitled

T v
Memory
0000 DO 1F D5 12 OB

L i

Inspector - Untitled

T v

Memory

6480 DO 05 Eb 45 4(C
6490 (AA A9 A2 RS 20

Inspector - Untitled
¢. v
Memory

06480 D@ 05 E6 45 4(

7 AN AR A MO O "N

Find (hex) 85 21
1F 65 6@ 85 21 60
o 21 CA& 26 QA 2D

Find (hex)

12 B9 40 /1 94 01
Find (hex) 85 21
1F 65 6@ 85 21 60
K5 21 F6A 26 R4 7R
Find (hex) 85 21
1F 65 6@ 85 21 60

or 51 r'r ST OA D

A5

[~y

00

-~

A5
60

A5

M

2A

rQ

00

2A
9

2A

el

10

(7. %

Q7

10
A1

10

@D

N

01

@D
DA

@D

™SO

AQ

na

01

AQ
A6

AQ

mr

First

..EL.e” .!".

First

..EL.e” .1,
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x

x

..EL.e” .1 . *_ _.






Instruction Trail - Untitled

Instructions

Remember last 1000

Executed instruction

Cycle count

39949378
39949380
39949383
39949386
39949392
39949395
39949397
39949401
39949404
399494006
39949408
39949410
39949413
39949415
39949418
39949420
399494272
39949425
39949427

6C8C: A9
oC8E: FO
6C92: 85
6C94: 60
6BF9: A5
6BFB: (9
6BFD: DO
6CO7: A5
6C09: (9
6COB: FO
6CoD: A9
oCOF: (5
6C1l1l: DO
6C13: (5
6C15: D@
6C1l7: A9
6C19: 85
6C1B: A9
6C1D: 4C

09
02
2A

26
@D
08
20
16
OA
06
20
1C
21
18
09
29
D7

LDA
BEQ
STA
RTS
LDA
CMP
BNE
L DA
CMP
BEQ
LDA
CMP
BNE
CMP
BNE
LDA
STA
L DA
IMP

#$00
$6(92
$2A

$26
#$0D
$6C07
$20
#$16
$6C17
#$06
$20
$6C2F
$21
$6C2F
#$00
$29
#$D7
$6540
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65C02 Disassembly Memory

A: D7 5: FB Current PC Find (hex)

X: 00 PC: 6540

Y: 27 6540: A6 2F LDX $2F Q000 D@ 1F D5 12 @B 12 B9 40 71 04 01 00 00 07 01 @1  ....... @qg.......
6542: D@ 15 BNE $6559 0010 02 AA D5 AA 14 01 00 00 @D 00 80 12 @B 90 90 00  ........ ..u.....

NV-BDIZC 6544: C9 D1 CMP #$D1 0020 06 06 16 00 01 3D 3B @1 00 00 Q01 FF FF 00 00 00 ..... = s

10100001 6546: D@ 03 BNE $654B 0030 00 00 06 07 FE 00 00 00 00 00 00 00 00 60 00 @1  ........ .....
6548: 4C F4 65 IMP $65F4 0040 00 00 00 00 00 00 00 00 DE 00 00 00 00 00 00 @1  ........ .ouuu...

Cycle count 654B: (9 D7 CMP #$D7 0050 02 27 29 00 00 00 05 00 ©00 00 90 13 @B 01 91 00  .")..... veu.....

57749768 654D: DO 03 BNE $6552 0060 06 06 OF 00 00 59 16 00 00 00 00 FF 01 00 00 00 ..... Yoo o,

Stack 654F: 4C 18 66 JIMP $6618 0070 06 06 16 00 01 3D 3B @1 00 00 00 FF FF 00 00 00 ..... = e

O1FE: B7C3 JSR 6552: C9 C5 CMP #$C5 0080 16 02 00 00 07 00 01 00 00 07 00 00 00 00 00 @0  ........ ...o.....

@1FC: B921 JSR 6554: D@ 03 BNE $6559 0090 05 49 10 00 50 00 00 00 07 00 00 80 00 OF FF OE I..Pece o,

-Top of stack- 6556: 4C 7E 66 JIMP $667E 00AQ 05 00 00 01 02 02 00 00 00 00 00 27 27 02 02 00  ........ A
6559: C9 (6 CMP #$C6 Q0BO OF OF 01 06 00 26 @B OF 1E 1E 1E 00 00 00 00 00 ..... &.. ..
655B: D@ 03 BNE $6560 00CO 00 00 00 00 01 00 00 00 00 00 00 00 00 00 00 @0  ........ ..uoon...
655D: 4C 17 67 IMP $6717 Q0D0 01 00 01 00 00 00 00 EQ EQ FF 00 00 00 00 00 @0  ........ ........
6560: C9 9B CMP #$9B QOEQ 29 29 OF OF 16 16 00 00 00 00 00 00 00 00 00 @0 ))...... .uuuu...
6562: DO 03 BNE $6567 O0FQ 00 00 00 00 00 00 4A 40 10 01 901 01 53 00 00 @0 ...... Je ....S..
6564: 4C C3 66 JIMP $66C3 Q100 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... urr v
6567: A6 2F LDX $2F @110 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... irs veeennn.
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Resume

65C02
A: 80
X: 00
Y: 00

S: Fb
PC: 19D9

N
1

V-BDIZC
2100000

Cycle count
98219014

Stack

Q1FE:
Q1FC:
Q1FA:

01F8:
Q1F7:

-Top

B7C3 JSR
BO9DB JSR
B170 JSR

1A47 ISR
: 17
of stack-

Step Over

6c|

6C1ll:
6C14:
6Cl6:
6C18:
6C1A:
6C1D:
6C20:
6C23:
6(C25:
6C27:
6C2A:
6C2C:
6C2F:
6C31:
6(C33:
6(C35:
6(C38:
6C3B:
6C3D:
6C3F:
6C41:
6(C43:
6(45:

™ rea20 .

Step Into

Disassembly

Show

AD
C9
DO
A9
8D
4(
20
C5
BO
20
A9
4(
A5
C9
DO
20
DD
BO
A9
DO
A9
85
4(

A r

00
CD
02
D7
10
40
95
D7
08
/1
C5
40
25
@3
13
95
F2
04
01
02
00
29
58

N

Co

Co
65
6C

6C

65

6C
BF

6C

LDA
CMP
BNE
LDA
STA
JMP
JSR
CMP
BCS
JSR
LDA
JMP
LDA
CMP
BNE
JSR
CMP
BCS
LDA
BNE
LDA
STA
JMP

FTA4

Step Out

Current PC

$C000
#$CD
$6C1A
#$D7
$CO10
$6540
$6C95
$D7
$6C2F
$6C71
#$C5
$6540
$25
#$03
$6C48
$6C95

$BFF2, X

$6C41
#$01
$6C43
#$00
$29
$6C58

T rrmeoon

L BON _

While in a breakpoint, enter hexadecimal values for the
Apple Il address (either in RAM or ROM) and the byte
values to be written to memory, starting at that location.
Separate the bytes by space characters, just like in the

Apple Il monitor program.

Memory Editor - Untitled

The addresses are interpreted according to the memory

banks configuration currenlty selected in the Inspector.

Address ©6(C11

AD 00 CO (9 CD D@ @2 A9 D7 8D 10 (9o

Apply

0120 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0130 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0140 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@150 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@le®@ FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
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