Disassembler Window Tutorial

Author: E J Jaquay

This document was prepared to give the reader a quick overview of the new VCC Debugger
Disassembler and how it might be used to study Color Computer machine language programs.
This tutorial demonstrates features available with VCC version 2.1.9.1 and thereafter.

The best way to use this tutorial is to fire up VCC and actually do the steps outlined in this
tutorial but first some background.

The Disassembler Window started as way to use opcode decoder logic that was added to VCC
for the Debugger Execution Trace feature. It was fairly simple to use the decode logic for the
disassembler. It worked reasonably well for DECB programs but not so well for looking at
Nitros9 code. This was because Nitros9 is bank switching memory blocks in and out of CPU
space frequently while DECB for the most part does not.

The disassembler was improved to allow users to use either CPU (0-FFFF) or real (0O-1FFFFF)
addressing. This allowed users to view Nitros9 code anywhere in physical memory by either
entering the absolute address or the block and offset provided by Nitros9's mdir command. This
works well except in the case where modules cross block boundaries that are not actually
contiguous in real memory.

Once we could disassemble code we wanted to be able to use the decoded text for debugging.
So the debugger was enhanced to allow setting of breakpoints to track the CPU program
counter when paused.



Basic disassembly

Select "Debugger" then "Disassembler." The disassembler window comes up. In the "Address"
field enter 'A00Q' (All addresses are entered in hexadecimal) then press the keyboard Enter key
or click on the Decode button. Disassembly text starting from address A00O is shown. (Vcc
should be configured to have at least 512K of memory and DECB running to get this result)
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File Edit Configuration Cartridge Debugger [ Real Address ™ 0s9Mode

Address (4000 MV &uto track PC
Enter Hex address

peseee A1CB CMPA D,U
00AB02 A282 SBCA ,-X
00ABB4 A77C STA -4,5
00AB06 A70B STA 11,X
00ABBS ATF4 STA [,S]
@OAGOA A9DE ADCA

@0ABOC A7D810 STA [16,U]
@OABOF CE@3D7 LDU #$3D7
@0AR12 8637 LDA #$37
@0AG14 BIFF23 STA §FF23
POAB17 9671 LDA <$71
@0A019 8155 CMPA #8355
@OAR1B 2657 BNE *+$59
@0A@1D 9E72 LDX <$72
GOABLF AGS4 LDA ,X
@0A821 8112 CMPA #$12
@OAB23 264F BNE *+$51
00AB25 6ES4 P LX
@OAB27 318CE4 LEAY -28,PCR
@OAB2A 863A LDA #$3A
@0AB2C B7FFA2 STA S$FFA2
@OA@2F SEFF20 LDX #$FF20
@0AB32 CCFF34 LDD #$FF34
004835 6FO1 CLR 1,X
@0A037 6F@3 CLR 3,X
904039 4A DECA

POAB3A A784 STA ,X
@0A@3C 86F8 LDA #$F8
@OAB3E A702 STA 2,X
@0A84@ E701 STB 1,X

8eAB42 ETO3 STE 3,X
Sklp:01 | FPS: 60 | HD6309 @ O.SQMhZI MPI:4 | HDO:1DL BBABdA BFBR2 CLR 2,X

80AB46 8682 LDA
8BAB43 ATB4 STA LX
BBAB4A BEFF LDA
@eAB4C SEFFee LDX
B0BAB4F BFO1 CLR 1,X
8BAB51 6FB3 CLR 3,X
2eAB53 6F84 CLR ,X
8BAB55 AT782 STA 2,X

»




Real vs CPU addressing

The disassembly above is shown using the CPU's view of memory. Sometimes it is necessary to
view real memory. Real memory consists of many 8K blocks. The MMU can map only eight of
them at a time to CPU memory but the disassembler is capable of decoding programs in all of
real memory. To see real memory press the 'M' key. This key toggles the disassembly address
between CPU and real.
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File Edit Configuration Cartridge Debugger W Real Address ™ 0s9 Mode

Address [74000 V¥ Auto track PC
Enter Hex address

p7aAe00 A1CB CMPA D,U
074002 A282 SBCA ,-X
@7AB84 AT7C STA -4,5
@7A006 A70B STA 11,X
@7ABB8 A7F4 STA [,S]
@7AGGA A9DE ADCA
@7400C A7D810 STA [16,U]
@7A00F CE@3D7 LDU #$3D7
874012 8637 LDA #$37
874014 B7FF23 STA $FF23
87A817 9671 LDA <$71
874019 8155 CMPA #355
@7A01B 2657 BNE *+$59
87A81D 9E72 LDX <«<$72
@7A@1F AG84 LDA ,X
e7A821 8112 CMPA #%12
874023 264F BNE *+$51
874025 6EB4 MR LX
@7AB27 318CE4 LEAY -28,PCR
@7A82A B863A LDA #33A
@7A82C B7FFA2 STA SFFA2
@7A@2F BEFF20 LDX #$FF20
@7A@32 CCFF34 LDD #$FF34
874035 6F@1 CLR 1,X
@7A@37 6Fe3 CLR 3,X
874039 4A DECA
@7AB3A A784 STA ,X
@7A@3C B6F8 LDA #3F8
@7AB3E A702 STA 2,X
874040 E701 STE 1,X
T

Skip:01 | FPS: 60 | HD6309 @ 0.89Mhz | MPI:4 | HDO:IDL Siim Eﬁgi ﬁLﬁ 2:
874045 8602 LDA #3%@2
074048 A784 STA ,X
@7AB4A BEFF LDA #3$FF
@7A04C BEFFO0 LDX #$FFee
@7AB4F 6FOL CLR 1,X
874051 6F@3 CLR 3,X
@7A853 6F84 CLR ,X
874055 A702 STA 2,X

The disassembly is changed to show real addresses and the "Real Mem" box is now checked.
Note that simply checking or unchecking the "Real Mem" box does not change the disassembly.



You must use the "M" key to remap.



You can toggle between real and CPU addressing at will by pressing the "M" key however it will
not always work. If the memory displayed is not currently mapped to CPU memory remaping will
fail with an error message.
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File Edit Configuration Cartridge Debugger  Real Address ™ 0s3 Mode

Address [38000° ¥ Auto track PC
Address not Mapped by MMU

@7A000 A1CB CMPA D,U
@7A002 A282 SBCA ,-X
@7A004 AT7C STA -4,5
@7A006 A78B STA 11,X
@7A008 ATF4 STA [,S]
@7A@@A A9DE ADCA

@7A@8C A7D818 STA [16,U]
@7A0QF CE@3D7 LDU #$3D7
@7A@12 8637 LDA #$37
@74014 B7FF23 STA $FF23
074017 9671 LDA <$71
@74019 8155 CMPA #$55
@7A@1B 2657 BNE *+359
@7A01D 9E72 LDX <$72
@7A@1F AGB4 LDA ,X
@74021 8112 CMPA #$12
@7A023 264F BNE *+§51
@74@25 BGEB4 P ,X
@7A@27 318CE4 LEAY -28,PCR
@7A02A 863A LDA #$3A
@7A02C B7FFA2 STA S$FFA2
@7A@2F BEFF20 LDX #$FF20
974032 CCFF34 LDD #$FF34
@74@35 6FB1 CLR 1,X
074037 6F@3 CLR  3,X
@7A039 4A DECA

@7A@3A A784 STA

@74@3C B86F8 LDA

@7A@3E A702 STA

874048 E781 STB

@7A842 E703 STB
Skip:01 | FPS: 60 | HD6309 @ 0.89Mhz | MPL:4 | HDO:IDL| p72044 eraz iR

@7A846 8602
87A848 AT784
@7AB44 BGFF
87AB4C 8EFFe@
@7AB4F BFO1
B87A851 6FB3
@7A853 6F84
@7A@55 A7@2

Here while using real addressing | changed the address from 7A000 to 9A000 and tried "M" to
remap and got an error. When | changed the address back to 7A000 the "M" toggle worked
again because that block is mapped to the CPU.



Pausing and viewing code.

By default when the cpu is paused the Disassembler will switch to CPU addressing mode and
then find and highlight the code at the current PC. This lets you see what the software was
doing. This behaviour can be changed by unchecking the "Auto Track" checkbox. The Vcc "F7"
key, "Pause” from the "File" menu, or the Disassembler 'P' key can be used to pause the CPU.
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File Edit Configuration Cartridge Debugger ™ Real Address ™ 059 Mode

Address [A7D05 IV auto track PC
Disazzembly is tracking the PC

peA7DS 26FC BNE *-$02
@BA7D7 39 RTS

@BA7DE 1AS5@ ORCC #$58
@BA7DA BDEE BSR *-$10
@@A7DC 9E92 LDX <$92
@PA7DE 8D48 BSR  *+$4A
@OATE@ 3@1F LEAX -1,X
@BATE2 26FA BNE *-%e4
@BATE4 39 RTS

@BATES BDF1 BSR *-$@D
@BATE7 8DOB BSR *+$@D
@BA7E9 1CAF ANDCCE$AF
@BATEB BGFF21 LDA §FF21
@BATEE B4F7 ANDA #$F7
@BA7F@ B7FF21 STA §FF21
@BA7F3 39 RTS

@BATF4 1AS@ ORCC #3580
@BATFE D67D LDB  <$7D
@OA7F8 D781 STB <$81
@BA7FA 967D LDA <$7D
@BATFC 2707 BEQ *+309
@PATFE 9ETE LDX <$7E
@eAB0@ ABSE ADDA ,X+
@BAB82 SA DECB
@BABB3 26FB BNE *-$03
PBABBS 9B7C ADDA <$7C
@eAB@7 9780 STA <$80
@PABB9 9ETE LDX <$7E
@BABGE 8D1B BSR  *+$1D
PBABBD B863C LDA #$3C

@@ABeF B8D19 BSR *+%1B
Paused - Hit F7 | HD6309 @ 0.89Mhz | MPI:4 I HD‘O:'DLEI BBAR11 967C LDA <$§c

@8AB13 8D15 BSR *+3517
8BAB15 967D LDA <%7D
88AB17 8D11 BSR *+513
8BAB19 4D TSTA
BBAB1A 2788 BEQ *+%8A
@BAB1C Acae LDA X+
BBAS1E SDeA BSR  *+3%8C
BBAB20 BAB1 DEC <%$81

You can view the code that was executing at anytime by starting the Disassembler and pressing
the 'P' key. The screenshot above shows the result if this is done while DECB is at the color

prompt. In the Disassembler the address starting at A7D5 has automatically been decoded. The
blue highlight indicates the program counter address. Pressing 'G" will unpause the CPU. If you



toggle pause several times you will notice the highlight goes away when the CPU is running and
sometimes the PC pauses at A7D3 instead of A7D5.



The Processor State Window

The "Processor State" window shows the current CPU registor values. If you press "I" from the

disassembler window the processor state window will be launched without using VCC's
Debugger memu.
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File Edit Configuration Cartridge Debugger ™ Real Addiess ™ 059 Mode

Address [A7D5 IV Auto track PC
Digassembly is tracking the PC

@BATD5 26FC BNE *-$%@2
80A7D7 39 RTS
@0A7D8 1ASe ORCC #%50
@@ATDA BDEE BSR =*=-%518
@BAT7DC 9E92 LDX <%92
@GA7DE 8D48 BSR *+344
BBATE® 301F LEAX -1,X
@OATE2 BNE *-3%04
BBATES RTS
@OATES BSR *-3@D
@BATET BSR *+38D
BBATE9 ANDCC#$AF
@OATEB B6FF21 LDA &FF21
@BATEE BAF7 ANDA #EF7
BBAVF@ B7FF21 STA S§FF21
@GATF3 39 RTS
BBA7F4 1ASe ORCC #%50
BBATFB LDB <$%7D
BBATF3 STB <%81
@GATFA LDA <$7D
BBATFC BEQ *+%89
@BATFE <$7E
eoAcee S A+
804802
8BABe3 *-303
80A805 <§7C
eeABe7 <588
Processor State (Halted) X x:ggg :5250
+
90ASED #§3C
BBABEF *+51B
@BAB11 <87C
@0A813 *+$17
80AB15 <$7D
8BAB1T *+513
804319
*
W, MD, V are 6309 CPU only x:gig s ,;Ean
@BAB1E BSDBA *+38C
90A820 0AB1 <$81

SetPCl Slepl Run |

You can use Processor State "Step" button or the Disassembler 'S' key to step through code. If
you keep stepping you can see that the CPU is in a loop that changes the colors of the DECB
cursor. Most of the time the CPU running a timing subroutine that counts the X registor down to
zero.



Setting a breakpoint

With Vcc halted at the DECB prompt set a breakpoint on the RTS instruction at A7D7. Decode
and use the mouse to click on the line containing the RTS and press the 'B' key. The address at
that line will turn red to indicate that there is a breakpoint there. If you press the 'L’ key a listbox
will show all the break points that have been set. (Don't worry about remembering all these
keys, clicking on the HELP button will show them)
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File Edit Configuration Cartridge Debugger [~ Real Address ™ 0s9 Mode

Address [47D5 Iv Auto track PC
Digassembly is tracking the PC

BOATDS BNE *-%02
@OATDT RTS
@OA7D8 ORCC #3580
B8ATDA BSR *-%18
BBAT7DC LDX <$92
BBATDE BSR  *+%4A
BRATER LEAX -1,X
Breakpoints x BBATE2 BNE *-%84
BBATE4 RTS
7707 39 @BATES BSR *-5@D
BBATE7 BSR *+3%@D
BBATES ANDCC#3AF
BOATEB LDA S$FF21
BBATEE ANDA #$F7
BOATF@ STA §FF21

#3550
<$7D
<$81
<%7D
*+$89
<3$7E
S X+

*-503

<37C

<380

Processor State (Halted) <$7E
*+31D

0 W #33C
0B °0 00 *+51B

E E <$7C
*+517

<$7D
*+$13

*+30A
S X+
*+508C
<381

W, MD, V are 6309 CPU only

SelF'Cl Slepl le

The "Breakpoints" listbox shows the breakpoint's real address and the original opcode. A
breakpoint can be removed by selecting it and pressing "Delete".



With the breakpoint set at address A7D7 use the "G" or Run button to start the CPU. The CPU
immediatly pauses and the RTS instruction highlight has changed color from red to magneta. It
is that color because the PC is at the breakpoint. Notice that pressing "G" again and again seems
to do nothing but if hold the hold "G" down to auto repeat you should see the DECB cursor
occasionally changing color. What is happening is the CPU is stopping everytime it encounters
the breakpoint at the RTS.
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File Edit Configuration Cartridge Debugger ™ Real Address ™ 0s9 Mode

Address [A7D7 IV Auto track PC
Digassembly is tracking the PC

BOATDS 26FC BNE *-3%82
jpea7n7 39 RTS
BBATDE 1A5@ ORCC #%50
@BATDA 8DEE BSR *-31@
@8A7DC 9E92 LDX <$92
@BATDE BSR  *+84A
BRATER LEAX -1,X
BOATE2 BNE *-384
BOATES RTS
@BATES BSR *-38D
@BATE7 BSR *+%@8D
B@ATE9 ANDCC#$SAF
BBATEB LDA S$FF21
@BATEE ANDA #$F7
BBATFE STA $FF21
BBATF3
BeATF4 #3550
BRATF6 <$7D
@BATFB <$81
@BATFA <$7D
@BATFC *+$09
@BATFE <$7E
eaAsee S X+
00AS02
eaAses *-583
00AS05 <87C
eoABET7 <$80

Processor State (Halted) x:ggg :S;io

.

80AZ0D #$3C

BoABer *+51B

80AS11 <$7C

BBABL3 *+517

80AS15 <$7D

BBABL7 *+$13

804319

BOABLA

@0A31C A6B0

BBABLE B8DBA

80A828 @AB1

W, MD, V are 6309 CPU only

SetPC | Step | Run |

You can step however. 'S" will step one instruction which will execute the RTS to return to the
caller and stop.



The next instruction is another subroutine call. Steping again brings the PC to the first
instruction in that subroutine. The PC is now at the bottom of the disassembly. This is because
the disassembler found the already decoded address and scrolled the text to make the line
visible. You can continue to step though the code and the disassembler will continue to follow
the program counter.
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File Edit Configuration Cartridge Debugger ™ Real Address ™ 0s9Mode

Address [ATCB V¥ Auto track PC
Disassembly is tracking the PC

BBA185 39 RTS
@0A186 3474 PSHS B,X,Y,U
@BA188 9E7A LDX <$7A
@BA18A AGSO LDA X+
88A18C 3402 PSHS A
@OA1BE OF7A STX <374
@0A190 BAT9 DEC <$%79
@eA192 BNE *+385 &.
284194 JSR  $A635 =&5
@0A197 PULS A,B,X,Y,U,PC Sv
BBA199 DEC <594
22A198 BNE *+318
@eA19D LDB #%eB
BBA19F STE <394
BBA1AL LDX «<%88
BBA1A3 LDA ,X
BBALAS ADDA #3510
BRA1AT ORA #$8F
8BA1A9 STA ,X
@0A1AB #345E
BBALAE SATD3
@2A1B1 SABCE
2041B4
@2A1BS
eeAlBs
@PA1B7
BBA1EBS

Processor State (Halted) xiigg
BBALBF
8B8Al1C1
BBALCS
BBA1CS
BBALCH
@eAl1c?
@PA1C3

BeA1Co
W, MD, V are 6309 CPU only BBALCA

‘

S HOUYUWWWWWE UMM T s e e e
. = .

-

saPc| Step | Run | '332153 CEFFB@

A breakpoint can be removed by selected it in the disassembly screen and pressing 'R’ key. Or
use the breakpoints listbox to select and delete it. Also you can press the 'K' key to remove all
breakpoints. Exiting the Disassembly screen will also remove them.



Help Message Box

The "Help" button brings up a brief help message.

Disassembler

= VICC 2.1.9.1 Tandy Color Computer 3 Emulator

[T Real Addiess
Address (4000

Enter Hex address
90ABB8 ALCB

File dit Configuration Cartridge Debugger

Usage

'‘Real Address' checkbox sets Real vs CPU Addressing.
‘Address' edit box is where the address to decode s set.
‘Decode’ (or Enter key) decodes from the set address.
‘059 mode’ checkbox selects OS9 module disassembly.
‘Auto Track PC' checkbox selects PC tracking (default is set).
PC tracking is only active when VCC is paused.

In Real mode Address can be a block num followed by offset
and they will be converted to an absolute real address

The following hot keys can be used:

' Pause the CPU.
' Go - unpause the CPU.
Step to next instruction while paused.
Set breakpoint at selected line.
' Remove breakpoint at selected line.
' Start Breakpoints list window.
'M' Toggle between real and CPU address mode.
'T' Toggle CPU tracking ON/OFF.
‘I Shows Processor State window.

Skip:01 | FPS: 60 'K' Removes (kills) all breakpoints.

[~ D59 Mode
v &uto track PC

CMPA D,U
,=X
-4,5
11,X
[,5]

[156,U]
#%3D7
#%37
$FF23
<571
#%55
*4+359
<$72
kX
#%12
*+551
X
-28,PCR
#53A
SFFA2
#$FF20
#EFF34
1,X
3,X

X
#3F8
B, X
1. X
3,X
2.X
#302
Ix
#3FF

#IFFEQ
1,X

BBAC ¥

8eaBs55 A7e2

. X
X
2,X




Working with Nitros9

) Nil

3 FTII

A PipeMan
A Fiper

] Eipe

aE]

P s P s Fs P

o

s

i te
g Grflry
Attr
A Build
i Copy
: - A Del
889 272 ir. . i Deldir
AFE  BCE L A odir
[1BB J A Display
1288 : e, .. A List
{208 ] e, A MakDir
{187 2 . MDip
L jr. .. i Nerae
781 : Ar. ., i Nfree

: 2leepl}

Skip:01 | FPS: 60 | HD6309 @ 86.72Mhz | MPI:4 | HDOQ:IDLE | FD-502:Idle

=4

)
b
FI
A
h
A
I:I
A
h
)
|f|
A
A
h

Working with Nitros9 can be difficult because it loads modules in real memory then maps them
as needed. In this example we are working with the "Attr" module. Here "mdir -e" shows that
Attr is located in block "A" with an offset of "0". Is is possible that Attr will be loaded elsewhere
on your system but the steps are the same.



Next | started the Disassembler window and checked both the "Real Address" and "Os9 Mode"
boxes. In real memory mode the disassembler allows you to enter addresses as a block number
followed by an offset. It will automatically convert these to the absolute address. So to view the
attr module | entered "A 0" in the Address field. Then | hit enter to get the disassembly. The
disassembler automatically converted my "A 0" to "014000".

Disassembler

Jebugge ¥ Feal Address v 09 Mode Decode

A Nil Address |14000 v Auto track PC

o

2 q oy Enter Hex address )=

2 3 FTDD p14eee s7cD FDB $87CD Module

: ) Pipelfan 014002 @1FF FDB $@1FF Mod Siz |

: : . 914004 000D FDB $008D OFF Nam

c 014006 11 FCB $11 Ty/Lg

2 914007 80 FCE 580 At/Rv

2 014008 D7 FCB  $D7 Parity

A 914889 0078 FDBE $887B OFf Exe

- : 014008 0243 FDB $0243 Dat Siz

¢ d SChad 814eeD 41 - A

g 1z 81400E 7474F2 LSR $74F2 ttr

> 914011 @COA INC <$@A .

p 014013 59 ROLB Y

H l 914014 6F75 CLR -11,5 ou

H i Build 914016 2064 BRA *+$66 g

f i Copy 014018 6F20 CLR @,Y o

A ) Del 01401A GEGF IMP 15,5 no

A : B:li"' 91401C 74206F LSR $206F to

H d leldt @1401F 776E20 ASR $6E20 wn

¢ i dir 014022 746861 LSR $6861 tha

b § Display 914025 742066 LSR $2066 t £

A ) List 014028 696C ROL 12,5 il

A v wiwV 814824 652F EIM 14,Y e.

H B MakDir 91402C @DOA TST <S8A

A Mir 81482E 55 -

A i Merue 91402F 736520 CoM $6520 se

4 i Mires 914032 4D TSTA M

A . i 914033 616B 0IM 11,5 ak

H i Renane 014035 6469 LSR 9,5 di

A f Ele&pl 814037 7220746F AIM $0000 r to
8140838 2063 BRA *+$65 c
@1403D 72656174 AIM $0000 reat

Skip:01 | FPS: 60 | HD6309 @ 86.72Mhz | MPL:4 | HDO:IDLE| e14841 6520 EIM @,Y e

This shows one of the features of Os9 Mode, the Module header has been decoded. At address
01400D | can see that this is indeed the "Attr" module. The "Os9 Mode" checkbox enables
module header decoding.



At 0140009 | see the execution offset is 007B. | add this to the module start offset (cleverly |
choose a module with an zero offset) and enter the block and offset 'A 7B', in the Address field.

v Real Address v 0s9 Mode Decode
: il Address 14078 v Auto track PC el
? V1 Enter Hex address L
2 FTID 014078 9F01 S5TX <%e1 .
2 Pipellan 01407D OFE6 CLR <$@6 .. |
b4l @1407F 0306 COM <306 ..
c Piper 814081 4F CLRA 0
Z Pipe 814082 8682 LDA #3082 ..
2 Clock 214084 1@3F34 059 #3384 2.
a ¢ ) 814087 241A BCC  *+31C 5.
= v 214089 9t@l LDX <1 ..
¢ SC 914088 4F CLRA 0
2 ©1408C 103F34 0SS  #$84 2.
= @1408F 2412 BCC #*+$14 5.
214091 9E@1 LDX <%e1
H 814093 8683 LDA #$83 ..
A Build 914095 103F84 059 #$84 .2,
A Copy 814098 2489 BCC *+38B $.
A lel 814094 9E81 LDX <$@l
[I: ldir 81499C 8680 LDA #3830 ..
R elif @1409E 103F84 059 #%84 .2.
f dir 914841 2524 BCS +*+326 %5
A Display 214043 97@0 STA <%ee ..
A List - 8148A5 9F@3 STX <%e3 ..
o 214047 3047 LEAX 7,U G
A HakDir 9148A9 C600 LDB #3500 .
A MDir ©140AB 1@3F8D 059 #38D 2.
A Mepue @140AE 2517 BCS *+$19 %.
‘ ' f‘r-.:u:n 814088 SF CLRB _
SRR 8140B1 A684 LDA ,X &.
H Rename 814083 8181 CMPA #3501 ..
H E;l.;-E-F-l 914085 1026006E LBNE *+$0872 .&.n
2140B9 9500 LDA <380 ..
©140BB C6OF LDB #$@F

Skip:01 | FPS: 60 | HD6309 @ 86.72Mhz | MPI:4 | HDO:IDLE| @1408D 30C867 LEAX 1@3,U BHg
?.}.49(9 188Ee0e1e LDY #%1@ e

The disassembly now starts at 01407B which is the start address of the Attr module. | set a
breakpoint there.



From Nitros9 | typed in attr. NitrOS9 mapped the page the attr module was in to CPU memory
and ran it. The CPU halted at my breakpoint and the disassembly switched to CPU addressing. |
can now step through the attr code and watch it work.

Disassembler

[ Real Address [v 059 Mode

|l.1 i |_:1£ Address [E07B v Auto track PC
aklir

i | o
HI III ) @OEAT7B 9FO1 <$01
erge @OEGTD @FE6 <306
Mfree @OEQTF 8306 <%06
Renane BOE@BL 4F
leep @PE@B2 8602 #302
LReF GOE@S4 103F84 #384
Tnode @OE@ST 241A *+31C
Dunp POE@3Y 9EGL <$e1
Ji r... A Error OOE@SB 4F
4B¢ a0 " i Free @OE@EC 183F34 #3134
o ; g R @OEGSF 2412 *+514
747 L L r.. ¢ Fldu @0E@91 9ER1 <$e1
p 'roC @PE@I3 8683 A #3383
Shell @RERIS 103F84 #$84
et s @GEO98 2489 *+30B
Dt
ave @OE@9A 9EE1 <301
Delniz POE@IC 8680 A #5808
@RE@IE 103F84 #3584
@OEGAL 2524 *+$26
@OEGA3 9700 <500
BOEGAS 9FB3 <503
BOEGA7 3047 7,U
GOEGAY 600 #3500
@OE@AB 10@3F8D #$8D
@OEGAE 2517 #4519
@OE@B@ SF
@OE@BL A634 ,X
@RE@B3 3101 #301
@OE@BS 1026006E *+50072
@RE@BY 9600 <500
@OEGBE C6OF #30F
@OE@BD 30CB67 103,U
GOEGCE 108E0010 #310
@BE@C4 1@3F8D #38D
@OE@C7 255E *+$60
@PEACY 103FeC #30C
POERCC 108C0000 #3500
@PEEDE 2706 *+$08
@OE@D2 1@ACCB68 104,U
@REEDE 2663 *4$65

Dizazzembly iz tracking the PC
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W, MD, V are 6309 C

Set PC ‘ Step ‘

Here you can see another feature of Os9 Mode. SWI2 instructions have been converted to "0OS9"
instructions. 'OS9 #$84' is a system call to open an existing file.



Enjoy!



