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X. XNTRODUCTXON 

Than k you for your purchase of C.A.P. Software's DISK 
WIZARD II. Our goal in designing the programs on this disk 
has been to make them as user friendly as possible. 

IMPORTANT fill out the owner registration card 
included with this manual. C.A.P. Software cannot provide 
support or future updates to nonreglstered owners. 

TRADEMARK ACKNOWLEDGEMENTS 

ATARI,ATARI 400, ATARI 800, ATARI 1200XL and ATARI 810 are 
regi s tered trademarks of ATARI Inc., 

a Warner Communications Co. 

-1-



I I • BACKUP OF ORIGINAL 

We strongly suggest that before proceeding an y 

further, you make a backup copy of your DISK WIZARD II 

disk. Piease refer to Appendix A for the Backup Procedure. 

I:C:C. KEYBOARD PROTOCOL 

The keyboard entries follow the format shown below s 

- When a prompt la followed 

a alnsh, the entry can be 
<e.q.,FORMAT BACKUP DlSK<YI Nll. 
Y or an N. Press ERETURNJ 

by two values separated by 
either of the two value• 

The entry may be either a 

af t er the value ha• been 

:aelec:ted. 

- When a prompt la followed by two val ues separated b y 

a dash, the entry can be any value between ~h~ first~ and 

second value, inclusive <e .g.,ENTER START ~SEC~OR <l -7.0ll. 
The entry may be any integer between 1 and 7.0 including 1 

and 720. Press ERETURNJ after a value has been selected. 

- When a prompt consists of a word or words with t h e 

first letter in inverse video, the entry is the firnt 

letter of that word <enter non-i n verse letters only>. 

- If at any time an incor rect keyboard 

the computer will. "Beep " and wait for the 

If you're pressi ng the correct keys and are 

a "Beep " check to make sure the keybcJard 

inverse video or lower cane. 

made, 
entry. 

gettl.nu 
set ·for 

entry is 
c:orrect 
&till 

isn't 

- lf you type the wrong character , hit DELETE BACK 

to correct. 

- F'resning the esc:ape key wi 1 l. return you to the m11l 1• 

menu of the program you are currently running. 

-2-

J: v - GETTXNG STARTED WXTH DXSK 
WXZARD XJ: 

DISK WIZARD II requireu a minimum of 40K of RAM and 

supports 1 to 4 drives. 

OW II contains four major programs• 

1. DISK BACKUP: Makes a sector by sector copy of any 

disk. It also contains a mapping function that provides a 

summary of the status of all sectors on a ny disk. 

2. DISK EDIT: Enables the user 

modify data on a sector, scan sectors, 

disk directory, recover deleted files, 

damaged files, format disks with lockout 

and ~ perform hex/decimal conversions 

to: review and/or 
display/print the 
trace and repair 
of bad sectors, 

3, DISASSEMBLER: Allows disassembly of 

language directly from disk by file name or sector 

ATARI memory location mnemonics may be incorporated 

di Bcl.!iBemb l y. 

4. DISK SPEED1 Provides display of exact di•k 

•p•ed. Also allows for creation of bad sectors 

ATARI 910 disk drive. 

machine 
number. 
in the 

drive 
on an 

A detailed description 
pr•u•nted in sections VI, 
nuanual . 

of each of 
VII, VIII, 

the 
and 

programs is 
IX of thin 
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v. BOOTING UP DISK WIZARD I I 

Th e foll owi n g procedure s hou ld be used to l o ad the 
DISK WIZARD II disk into your ATARI computer1 

1. Turn on your TV or Monit or . 

2. Remove any cart ri dges that are installed i n your 

comp1..1ter, 

3. Tu rn on the disk drive and wait for the b usy light 
to go out. In s e rt the DISK WIZARD II disk into dink drive 
1 a n d turn on your c omputer. DI SK WIZARD II is now being 
loaded. When the program load in compl ete you will nee 
t h e DISK WIZARD I I MAIN MENU on the screen as s h own be l ow: 

c . A. p 4 S O IF Tl.-.AHIE 

PRES ENTS 

l> XSK 

l> JC SIK 

I > I 5 9'C 

SELEC: T 

5/N 

REL.. 

W :XZ:AR I> 

Bit'.l!Clt<: l..BP 

IE I> ::n: T 

""5. P IE: E U:)• 

::c JI: 

At this point you are ready to select one of 
DISK WIZARD II programs. Press the SELECT button 
deeired program title is highlighted. Press 
button to run the selected program. 
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the ·f m n 
until t lit• 
the STl'll I 

VI. DJ:Bt< BACKUP 

Whe n the DISK BACKUP program is selec t e d , y ou will 
see the fo llowing di uplay1 

l!> X "!>K BAC:KUP' 

[
; ................. _ ------··----·••t--

llmij[j~ 
SOURCE DRIVE - 1 DEST. DRIVE - 1 
DENS I TY - S INGLE FORMAT - VES 
EMP SEC T WRT - VES FAS T WAIT E - HO 
ST ART SEC TO R - 1 END SE CT OR - 720 

.• ,,..,.,._.,m,...•11111111_._1111,.,..fllllt_l!l.,.l!lr.!ll-•-•-••• 

1 E!OCKUP DISK 

2 MAP DISK 

3 CMANGE OPTIONS 

4 RETURN TO H~IN MENU 

ENTER NUMBER <1-4>B 

Thi s program in used to make a sector b y sector c opy 
o f a disk or to produc e a DISK MAP of th e sector s on a 
dluk. An option table i s l ocated at t h e top of the 
d l uplay. Th ese options may be changed to meet your 
wpttc if ic requir e me nts . Although they are not di s played 
t hi u way, for ease of understanding , the me nu se lections 
wi ll b• diuc:uoued in the following order1 

3 . CHANGE OPTIONS 

1. BACKUP DISK 

2 . MAP DISK 

4 . RETURN TO MAIN MENU 

Oefor~ continui ng , let ' s 
I m•I 

de fi ne the 

'IDURCE DISK1 The disk which contains th e 
I t1 l1 Ill CC)p y , 

following 

program 

1111 

11/\C:KUP DISK1 A bl a nk di s k that will contai n a 
111n "" di u k p rogram a fter running DISK BACKUP , 

copy 

-5-
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3.CHANGE OPTI:ONS 

If you wish to change any of the 
table, type 3 CRETURNJ, A prompt 
then be displayed one at a ti~e. 

answered before continuing on. 

options in the option 
for each option will 

Each prompt must be 

OPTI:ONS 

ENTER SOURCE DRIVE <1-4> - Enter the 
disk drive that will contain the source 
just CRETURNJ will cause the program to 
value presently s hown in the option table. 

number 
disk. 
default 

of the 
Pre!;si. ng 
to the 

ENTER DESTINATION DRIVE <1-4> - Enter the number of 

the disk drive that will contain the destination disk. 

Pressing 3ust CRETURN J will cause the program to default 

to the value presently shown in the option table. 

ENTER DENSITY?<S!D) - Type S CRETURNJ 
drivels> iu a single density drive. Preus 
you have a double density drive<sl with a 
disk installed. Pressing jUBt CRETURNJ 
program to default to the value presently 
option table. 

i f your di!;k 
D CRETURNJ if 
doublf? densi. ty 

will cause the 
shown in the 

FORMAT BACKUP DISK?CY/NI TYPE Y CRETURNJ if you 

wish to format the backup disk. A blank disk must ba 

formatted before any data iu wr i tten onto it. 

<CAUTION-Formatting a disk de&troys any data previousl y 

saved on that disk.> Type N CRETURNJ if you do not wi.sh t o 

format the backup disk. You wi.11 not want to format th• 

disk if you are doing a partial copy and just wish t o 

transfer selected sectors to a disk that contains oth~ 

data. Pressing just CRETURNJ wi 11 c:ause the program to 

default to the value s hown in the option table. 

WRITE EMPTY SECTORS?CY/NI If N CRETURNJ j II 

depressed, a ny empty sectors that are encountered on thn 

sciurce disl( wi.11 not be written cm the backup di.sk. Ari 

empty sector is a sector that contai ns all zero d a t~ 

This option saves time if there a re many empty sector s I HI 

the source disk . The r.;.tionale behind not writinQ ~ 111 

empty sectors is as follows: When a disk i!; formatted 0 11 

an Atari. Disk Drive, all 720 1rnc:ton> will be written wl 111 

al 1 zero data. Thus, if we read a !murc:e di sic 11111 1 

encounter a sector with all zero data, there is no need I 

write this sector on the backup disk. DO NOT use 1111 

feature <i..e. do not type N CRETURNJI i.f the backup 111 11 1 

iu not being formatted bec:au1rn there is no guaranteti t 11 11 

a i;iiven sector will contain all zero data. If the 1ll 11i 

uued as a backup once had data on it, the sectors will 
bv a ll zeroes. Empty sector number s are identified on 
• c r•&n as they are read from the source disk and will _ , 
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be identified on the disk map <see MAP DISK>. 
If Y CRETURNJ iu pressed then all empty sectors on 

the source diuk will be written on the backup diuk. 
Pressing just CRETURNJ will cause the program to 

default to the value presently shown in the opt i on table. 

**IMPORTANT NOTE** 
If you are using a PERCOM Disk Drive <or any other 
that formats with non zero data>, type Y CRETURNJ to 
empty sectors on the bac kup disk. 

********** 
FAST WRITE?<YINl - Normally data is written onto 

d i s k then read back by t he drive to ver i fy proper 
t r· ;m sf er. 

Drive 
write 

the 
data 

If Y CRETURNJ is pressed, data written onto the disk 

is not read back for verification. Selecting this option 

increases the copying speed at the expense of not 

verify ing the data written on the disk. 
Presaing N CRETURNJ allows the normal read after 

write verification of data transferred onto the disk. 
' Pressi ng just CRETURNJ will cause the program to 

default to the value presently shown in the option table. 

PARTIAL COPY?<YINI If N CRETURNJ is presued in 
response to the PARTIAL COPY prpmpt, the entire disk will 

be copied CSTART SECTOR=l and END SECTOR•7201. The program 
will then display the original DISK BACKUP MENU. 

If just CRETURNJ is pressed the program will default 
t o the START and END sector numbers shown in the option 

table. The program wil l then display the original DISK 
DACKUP MENU, 

PressinQ Y CRETURNJ allows you to make a partial copy 

o f a disk. A disk contains 720 sectors, startinQ with 

tt nctor number 1 and endi ng with sector number 720. If it 
Ju known that the program on the source diuk you wish to 

t f>PY has less than 720 sectors of data or for some other 
rw«uo n you wish to transfer a certain group of sectors, 
ll1•n the pa rti.<1 1 copy opt i.on c an be emp l oyed. After you 

t ypu Y CRETLJRNJ, the fol J.ciwi.ng prompt wi 1 1 appear on the 
I I 11p l 41.y : 

ENTER START SECTOR NUMBERC1-7201 

l 11 1 •r' t he number of the first sector you wish to 
t• •1111 CRETURNJ. The following prompt will 
II Mjtl AY•d1 

ENTER END SECTOR NUMBER<X-7201 

copy then 
then be 

Wl1•r • X in the startinQ nectar number you entered >> 

111• number of the 1 ast sector you wi nh to copy then 
ll lZTURNJ. For e>:ample, if you lmow a program 

••c tors 1 through 200 on a particular diuk, 
t h• START SECTOR NUMBER=l ~nd the END SECTOR 

-7-



NUMBER~200, the program can be copied without taking the 
time to copy sectors 201-720 . 

After changing the desired options, you are now back 
to the original DI SK BACKUP MENU. You may now do one of 
the following: 

1 . TYPE 1 CRETURNJ This will start the 
procedure, deucr ibed in detail in the section DISK 
PROCEDURE. 

Boie: kl.IP 
BACl<UP 

2 . TYPE 2 CRETURNJ - This all ows you to generate a 
map of the disk . Refer tel the MAP DISK l>E!ction. 

3. TYPE 3 CRETURNJ - This allows you to change the 
options in the OPTION TABLE again. 

4, Type 4 CRETURNJ - This will return you to the DISK 
WIZARD II MAIN MENU where you may re-select the program 
that you wish to run. 

DXSK BACKUP PROCEDURE 

1.. BACKUP DXSK 

Typing 
proce••· 

CRETURNJ allows you to atart the copying 

*NOTE* 
If at a ny time during the copying proc:eas you wish to 
stop, press the ESCAPE KEY CESCJ. The computer will halt 
the copying process and return you to the DISK BACKUP MENU. 

********** 
If you are u si ng two disk drives please 

section first and then refer to the additional 
at the end of thin section . 

COPVXNG USXNG ONE DXSK 

read thi 11 
informatl.cl11 

DR:IVE 

The following prompt will be displayed on the screen1 

INSERT SOURCE DISK IN DRIVE X 
PRESS RETURN TO CONTINUE 

At thiu point, remove the DISK 
the disk drive and insert the disk 
wish to copy <SOURCE DISKJ, 

-8-

wrrnRD 
with the 

II 1 r "'" 
y" 

*NOTE* 
It iu a good idea to make sure the source disk has the 
write protect tab installed to prevent a ny inadvertent 
damage . 

********** 
Preus CRETURNJ and the uource di s k will be read sector 

by sector. As each s ector is read from the disk, its 
number and status will be displayed on the screen . 

A sample diuplay is shown below : 

I :> JC: -~:;. IK B it:I! C IK II.JI RP 

[

IUIM-lllllllllllW•tsm.M--liM-•IR.,__lllllllJ 
IC!:LaU!:l:i:U 

S OURCE DRIUE - 1 DES T . DRIV E - 1 
DENSITY - SINGLE FOR MAT - VE5 
EMP SEC T HRT - YES FAS T WRITE - HO 
STA RT SEC TOR - 1 E~Q .S ECTOR - 720 

l!!:U11HM llllMMlll!llftlll·------Rflilt!lnJlll!l:llU'il:tlllllllt!!IH!!lt.'llDl!!llrt.tjl*I: .. 

-~ J. I::''. C T 0 R 

~]. T ~:ii T I.JI "5 

Jl. ;f:J; 

A sector can be one of the following four typeff1 

1. DATA Sector - The sector contains all good data. 
2. EMPTY Sector - The sector contains all zero data , 
3. CRC Error - The sector can be located by the disk 

d1 l vtt but the data that is r ead from that 1>ector f."?.ils the 
I f< C c he ck (similar to a chec:knum failure), 

4. BAD Sector - Either the disk drive cann ot locate 
11 1• nttc:tor or it cannot read the data f rom the nee: tor, 

Ottctor data will continue to be read into computer 
111ot11H>r y unt i 1 memory i n full or the End Sector in read , 

*INFORMATION NOTE* 
t f t he Backup program encounters any sectors with the 

lill 1111• •>iact dat;A as the previouuly read nector, then a 
hip I Jr: 11 t • sectclr " flag i !! set internal to the program and 

'' I 11 1 tttr cif the!>& sectors in not utcired. This faa.tura 
"" m• mory npace and therefore more sectors can be read 

I 11 • • I 11 11 1• "paus " . 

********** 
-9-



The following prompt will now be displayed1 

INSERT BACKUP DISK IN DR IVE X 
PRESS RETURN TO CONTINUE 

When the busy l ight goes out on the d isk drive unit, 

remove the source disk a nd in~ert a bl ank disk <BACKUP 

DISK> a nd press CRETURNJ . I f the FORMAT BACKUP DISK 

option is enabled the backup disk will now be formatted. 

After the format operation i u complete, t he backup 

procedure will conti nue. Sector da t a wi ll now be written 

on the backup disk. As each sector i s written on the disk 

the sector numbe r will be displayed on the screen. This 

will continua until al l sectors previously read i nt o 

memory are written onto the bac kup diuk. If the backup 

process is not complete (there are more sectors to be 

copied> the prompt INSERT SOURCE DISK IN DR IVE X , PRESS 

RETURN will again be displayed. Continue s wappin g source 

a nd b ackup diuks as indicated by the display prompts until 

copying i s complete. Cop yi ng is complete when you nee t he 

SECTOR COUNTS di splay. For an explanation of this display 

and the disk ma p display, refer t o the MAP DISK secti o n . 

If the backup copy of the p rogr a m does not r un, 

pleane refer to section XII of the manual, DISK PROTECTION 

METHODS. 

COPVXNG UBXNG TWO DXSK DRXVES 

If you are using two disk dr ives t he following prompt 

is diaplayed1 

INSERT SOURCE DISK IN DRIVE X 
INSERT BACKUP DI SK IN DRIVE X 
PRESS RETURN TO CONT INUE 

At this point, remove the DISK 
drive 1 a nd insert t he source di s k 
drive. 

WIZARD I I d isk from 
into t he appropriat• 

I nsert a b ackup diuk into the appropriate dri v e nn<I 

preus CRETURNJ, 
The backup process will now commence 

will automatically switch between 
destination drives. At the comp letion of 
the SECTOR COUNTS will be di s played as 
MAP DISK sec: t ion. 

MAP DJ:SK 

a nd the proi;ir am 
the source nnil 
the disk bac:la1p , 
di scu used i n th• 

Choosing this menu s election allows you to make a me 

of a n y diuk. A disk map is a dinplay s howing the utAt ~I 

of each sector t hat is read by t h e computer. 

-10-

Type 2 CRETURNJ and the following prompt will be 
displayed1 

INSERT SOURCE DISK IN DRIVE X 
PRESS RETURN TO CONTINUE 

Insert the dis k that you wish to map into the drive 
ind icated by the display, press CRETURNJ. 

The computer wi ll now read the selected sector s 

<START SECTOR to END SECTOR in the option table> from the 

source disk. When the read is complete, the SECTOR COUNTS 

display will appear on the screen as follows: 

l>:::CSK BACKUP 

Mil:I01!a•-W 
SOURCE DRIVE - 1 DEST. DRIVE - 1 
DENSITY - SINGLE FORMAT - YES 
EHP SECT HRT - YES FAST HRITE - NO 

• START SECTOR - 5 END SECTOR - 720 

S CTOR COUNTS 

NUMBER OF DATA SECTORS - 587 

NUMBER OF EMPTY SECTORS - 112 

NUMBER OF BAD SECTORS - 14 

~UMBER OF CRC ERRORS - 3 

LAST DATA SECTOR - 622 

[rAP , [ilRINT • 

rh e SECTOR COUNTS di s play will include t h e 

l11formation about the dislc just mapp e d or copiedi 

The number of data sec: tors 
The number Of empty sec: tons 
Th e number of b a d nec: t c)rs 
The number or CRC e r ror s ec: tors 
The sector nu mber of the last uec:tor 

1 ltlll :&: • r o da ta 

followi ng 

containing 

Th• following prompt iu displaye d at thff bottom of 
I lt w 11c:r••n 1 

MAP,PRINT 

l ypi ni;i P CRETURNJ will print the information shown on 
It!! n•r•11n. 

-11-



Typing M CRETURNJ will diuplay t he DISK MAP <first 
halfl as ahown in the example display bel ow: 

l> :X: "!:=i-IK BAC:lt< llJl lP 

111BI:tef:.Tic111 
t . . . ·* i!Ol·f: EE EE E EF.. EE EBB 2 0 

2 .L 6BBBB *BCBB BCfl*C Bil'H- 40 
4.1 -- **'*""* *~'** **'K** 6 0 
61 ****+I -IHI·-* -WiHE'HIE iOHHHE 80 
81 loj'H-!EiHI· ****'*' *'**** *"**- 100 

HH *-ll*'M+f --f'~HI 'IHl-11'11~ *-*·-1'!-~ll .t2 0 
l 2l ~HI-*-** **·+E+f'H ·IE*-*-W'H· ****-l"' 140 
.L4 l ·~HH!·l1HE· -f+~! l1BH! *-**-<E-* -fl-!HH!-W 160 
1 !) J. * **•+f·,j! ·!E+f+f·-fl-)! -ll·+HHE·+f +HHHH! 1 !.10 
H I J il-!Ell ·IE-tl· +f-'IE·W·i'\·+f· +f-11'1!-ll* ·lt·Jlt+f·1!·-l* 200 
2 0 1 **~HE·* --~Ott<.· +f·U 11'*-* ·IBHHE-'IE 2ZO 
21.1 *il-11-10! +f-)lcll~ +f'H'IHll-11· ****"' 24 0 
241 **~ ~* **-IE** ~·- 260 
26.L ***** ***'** *'IE*- ~* 280 
28J. ***** ***** -ll'IE-11** ***"'* 300 
30.l **'IE** ittEil**· 'IH!*IE* **'IE** 320 
321 ***** *--· -11-ll'M*+E **'**'* 340 
341 iHHl'l!'ll· ***** *****' ***"'* 36 0 

[.']Q Lf , [i.lRI NT • 
This di uplay s hows the status 

The following symbols are used to 
status1 

of sectoru 
indic:ate the 

360. 
sectors' 

* - DATA SECTOR 
E: - EMPTY SECTOR 
C - CRC ERROR 
B BAD !!ECTOR 

- SECTOR NOT READ 

The prompt HALF,PRINT iu displayed at the bottom of 
the sc: reen . 

Typing H CRETURNJ will d isplay the second half 
DISK MAP <Sectors 361 720> . Typing H CRETLJRNJ 
wi ll redisplay the f irst half of this map. 

Typing P CRETURNJ will print the entire DISK MA~ 

<Sec:tcir1> 1-7201. 

Typing CRETURNJ will return you to the 
disp lay. Type CRETURNJ again to return to the 
MENU . 

4.RE:TURN TO MAXN ME:NU 

SECTOR 
DISK 

COUNT • 
BAC~ II~ 

This selection iu used to exit 
prour•m and return directly to the 

from 
DISK 

the DISK BAC'~ Ill' 
WIZARD II MAI N 

- 12-

MENU unless a din k backup was performed. Since the disk 
backup process uses a ll of me mory to store sector data, 
DISK WIZARD II muut be rel oaded l.nto memory if you wish t o 
run any of the other p rogram selections. If this is the 
case, you will see the message1 INS ERT DISK WIZARD II IN 
DRIVE 1 PRESS RETURN. Follow i ng the instructi ons on the 
screen wi l l reboot t he computer to bring you back t o the 
DISK WIZARD II MAIN MENU . 
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vi:i:. DJ:Bt< ED:IT 

Upon sel ecting the Diffk Edit program, you will see 
the following diaplay1 

D::CSK ED:X:T 

[ DRIVE - 1 

DISK EDIT MENU 

.l DISPLAY/MODIFY 5 FORMAT DISK 
SECTOR 

2 SCAN SECTORS 6 DECIMAL/HEM 
CONVERSIONS 

3 DISPLAY/PRINT 7 CHANGE OPTIONS 
DIRECTORY 

4 RECOVER/TRACE/ 8 RETURN TO 
REPAIR FILE HAIN MENU 

ENTER NUMBER u-a>• 

The following sections on the features of Dislc Edit 
assumes knowledge on your part of the layout of a DOS 
structured diak . Furth•r information on this subject can 
be found in SECTION X of this manual. Also, sev•ral 
examples are given that requir• a te•t disk. Please r•f•r 
to Appendix B for instructions on crenting your test diak. 

1.D:IBPLAV/MOD:IFV SECTOR 

Thin menu sel.ectl.on al low• you to diuplay and/or 
modify any sector on a disk. To select this ••ction type 

CRETURNJ. The followinQ prompt will appear on the 
screen1 

ENTER SECTOR NUMBER <1-720) 

Enter the number of the sector that you wi•h tu 
inspect. When you enter the number and pr••• CRETURNJ, 
the sector will be read and displayed on the screen in heH 
format. Following is an example of the sector displays 

-14-

"5· IE C: T (]• IJ:t .;t 

I o -
' I (Hl 08 14 OB BE OA CB o ~ • • '. - •I• 

00 OB A6 OB 07 85 "4 (10 • •. • • • 0. 

' on 07 81) 06 12 AD oc 07 o I I ' I I • • 

85 43 n D OD 0 7 U 5 4 4 cw • C , • • • D . 
()(.:! 07 ar> oc 1 3 A ''I () 7 UE '·· ... • • a ~ 

() [) 13 OE oc 1 3 fl() 0() j~ ' i . " - . ~ . ~ . 
I () () 9 0 .U. 13 91) 2 ') 1 3 ~Hi .. . .. ) . . 

• : 31 .L~ FO 36 (l () 05 A9 0 (l 1 . . 6 •.. . 
I 91 43 ER 8E OJ. 0 3 09 s ~"; .c .. . .. s 

81) 0 7. 0 3 zo 53 F.'4 "0 o :; . . . s ... 
I AD En 0 7. 29 z () DO O t H8 ... ) 

~l8 nE 0 r> L~ ~) [) l I. ). :i t."1 ~-) 
~ . . . . . . . 

; R 
4 '~ 90 2 ~j u Q ··· <l •i •:·' t> 3J c . ) , . 0 . 1 . ) 

; ;1 L> zo l O 0 !I 813 r o (U z (_~ p • • • • 

i· '.~ ? () 013 c:n .LO j:l2: AG 0 ':1 ();> p . ~ ••• 1. 

nz 00 A9 00 iJ 8 00 0 5 7 0 . ... ... . 
FN = 0 NEX T SECT = 5 BVTES - 12~ 

~TASCII , ~NTER , ~OD,mxT , C . ~.~RT ,~~T I! 

• 
The sector diuplny iu divided into two parts . The 

left half is an 8x16 matrix containing the hex byteu that 
•r• uto~•d on th• diuk, Th• right h•lf display• the 
ASCII<ATASCII> equivalent of th~se hex byteu. If n dot iu 
displayed in the ASCIICor ATASCII> table, it means that 
the cor reuponding data byte is non printing, 

The inverse video bands acrouu the top and down the 
left uide of the diuplay are used au an addresu matri x to 
help you locate bytes within the sector . To determine the 
a ddress of any byte in the sector, take the corresponding 
lef t column addreuu and if it endu in zero , use the left 
mcJst digit of the top row a.ddreus (i.Ei.I 0 , 1,2,3,4 1 5,l>,7>. 
If the address endu in an eight, use the right mou t digit 
Uf the top row addreau (i.e.; 8 1 9,a,b,c,d,e,f), The 
•ddress of each byte in the addresuing matrix is u hown 
llelow1 

01 02 03 04 
·-·~DI 
05 06 Ol 

09 OA OB oc 0 [) OE Of 
11 12 13 14 .15 16 1 7 
19 HI 18 1 C 1D 1E 1F 
21 22 23 24 25 26 27 
29 2(1 28 2C 2D 2E 2F 
31 32 33 34 35 36 37 
39 3(1 36 3C 3D 3E 3F 
41 42 43 44 45 46 47 
49 4A 4B 4C 4D 4E 4f 
51 52 53 54 SS S6 S'l 
59 SA SB SC SD ~>E SF 
61 62 63 64 65 66 67 
69 6A 6B 6C 60 6E 6F 
71 72 73 74 75 76 77 
79 7A 78 7C 7D 7E 7F 
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Below the Sector Matrix you will see a line 
containin~ the DOS link byteu FN, NEXT SECT and BYTES . FN 
is the file number, NEXT SECT iu the next sector pointer , 
and BYTES is the number of bytes used in the sector. 

*NOTE* 
If the sector being displayed on the 
format, then the values for the above 
meaningless . 

************** 

screen i !; 
symbols 

non-DOS 
wi l.l be 

At the very bottom of the display you will see the 
following prompt1 

ATASCII,ENTER 1 MOD,NXT 1 + , -,PRT,WRT 

You may enter either A,E,M,N,+,-,P, or W 
ATASCII , ENTER, MODIFY, NEXT , PLUS ONE, 
or WRITE respect ive ly, 

corres ponding to 
MINUS ONE, PRINT 

A. TYPING A CRETURNJ will cause the right half of the 
screen to di s play the ATASCII equivalent of the hex bytes 
in that sector. Typing A CRETURNJ again will revert the 
display back to ASCII format. 

B. TYPING E CRETURNJ allows you to enter 
another sector that you wi s h to display. 
see the following prompt : 

ENTER SECTOR NUMBER <1-720) 

the number of 
You wi. l l. then 

Enter the number of the sector you wish to di s play 
then press CRETURNJ. 

C. TYPING M CRETURNJ allows you to change <modify) the 
data in the display. You will see the following prompt at 
the bottom of the screen1 

ENTER HEX ADDRESS C0-7Fl 

Type in the addreu's of the byte that you 
a nd CRETURNJ. You will notice that 
h ighlighted and will now see the prompt: 

ENTER NEW HEX DATA CO-FF> 

*NOTE* 

wish 
this 

to chang11 
byte I. 11 

If the highlighted byte is not the one that you thought 
you had selected, then pres11 CRETLJRNJ c"l.nd recalculate t.l1t1 
address of the desired byte. 

********** 
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Type in the new data (in hex format> for this address and 
CRETURNJ, The new data will be displayed in the &elected 
address and the next sequential address will be 
highlighted. Thin is done to ease entry of strings of 
d<ita. If you dcJ ncJt wish to Emter data at the newly 
highlighted address then just press CRETURNJ. You will 
again see the prompt : 

ENTER HEX ADDRESS C0-7FI 

If you wish to change another address just enter it as you 
di.d before, 

If you do not wish to enter any more data in the 
then just press CRETURNJ. If you wish to write 
data on the disk, use the write command. 

D.TYPING N CRETURNJ will enable you to displ•lY 
sector in the file. The next sector number is 
in the f i le links at the bottom of the screen , • 

displ<!y, 
the new 

the ne>:t 
displayecJ 

E. TYPING + CRETURNJ will display the contents of the 
next consecutive sector on the disk. For example, if 
sector 50 is currently being displayed, typing + CRETURNJ 
will cause sector 51 to be displayed and so on. 

F. TYPING - CRETURNJ will display the contents of the 
sector preceedi ng the nectar displayed on the screen . As 
i n the previous example typing CRETURNJ would display 
sector number 49, 

G. TYPING P CRETURNJ prints the 
disp layed on the screen . ASCII will be 
ATASCI I is displayed on the screen . 

H. TYPING W CRETURNJ enables you to 
infor ma tion back on the diuk, You will 
prompt ; 

sector 
pri.nted 

c urrently 
even if 

write 
see the 

the sector 
following 

WRITE - ENTER SECTOR NUMBER <1 -720 ) 

Enter the number of the sector you wish to write t o , 
I t can be the sector you originally read from or a 
ol1 ·H1trent one, After entering the mimber and pr-e~ssi.ng 
11<1 TLJRNJ, the compLtter wil.l write the sector then reread 

11ct r11d i11play the sector . 

USXNG DOUBLE DENSXTY 

fh• fo ll owi ng paragraphs explain the 
11u 1 11u thlt DISPLAY/MODIFY SECTOR S&ection 
II 1111Jty diuk. If you haven't al.ready done 
11111 1 ym1 rHd the DISPLAY/MODIFY SECTOR 

111 I r •t·y b•fore continul.ng. 
-17-

di fferenceu i.n 
for a Double 

so, we suggest 
sec tion in its 



The sector display for double density 
into two separate 128 byte matri x displays. 
number i u selected, the screen will diuplay 
byteu<0-7Fl of the uector and the following 

i. !I broken up 
When a sector 
the first 128 

prompt 1 

ATASC,ENT,HALF,MOD,~XT,+,-,PRT,WRT 

This iu essentially the 
mode with the addition of 
tRETURNJ allows you to toggle 
the double density display. 

same a u 
a HALF 
between 

in single density 
command. Typing H 
the two halves of 

To modify a double density sector, use the 
command au in single density. If you wluh to change 
halves of the sector, MOD the first half; disp lay 
second half of the sector; MOD that half and then use 
WRT command to write the new data to the diuk . 

NOTE* 

MOD 
both 
the 
the 

*:INFORMAT:ION 
In double density mode, the addresueu of the DOS control 
byteu are FD- FF. 

********** 
There iu one more important point 

are written in Double Denuity1 
about disks that 

SECTORS 1, 2 AND 3 OF ALL DISKS ARE WRITTEN IN SINGLE 
DENSITY. IF YOU ARE IN DOUBLE DENSITY MODE, THE PROGRAM 
WILL AUTOMATICALLY SWITCH TO SINGLE DENSITY MODE FOR THESE 
SECTORS. 

EXAMPLE 1 

Let•u try an &Hample uuing the teut di sk you created 
in Appendix B. Return to the Diuk Edit Main Menu and 
insert your taut disk into drive 1. Type CRETURNJ to 
display/modify uectoru . Now enter the sector number you 
want to look at. For this example enter sector 100 then 
preus tRETURNJ. To modify some data on this sector, type 
M CRETURNJ <modify>. Enter a hex addreus of 7D then preuu 
CRETURNJ. Notice how the byte at addreuu 70 is 
highlighted. Now enter data of 00 then press CRETURNJ. 
Byte 7D now equals 00 and the next byte at 7E iu 
highlighted. Enter data 08 then presu tRETURNJ. The next 
sector number is now 08 and the file number is equal to 
zero. 7D/7E a re the control bytes used by DOS to tell it 
what the file number a nd ne>:t sector are. The byte at 
address 7F is now highlighted. Enter hex data of O~ th•n 
press tRETURNJ. The byte count has changed since byte 7r 
is the control byte that contains the number of bytes un•d 
in that sector. 
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Experiment on your own and 
several different addresses, using 
you're done experimenting, press 
the following prompt: 

try entering data at 
the same sector. When 
tRETURNJ until you see 

ATASCII,ENTER,MOD,NXT,+,-,PRT,WRT 

Type W [RETURNJ. Enter 100 tRETURNJ. The new data 
will now be written on the test diuk. The sector will be 
reread and displayed again along with the or iginal prompt. 

Now type A CRETURNJ. The right half of 
now displays the byte equivalent ln ATASCII 
ASCII. Type A CRETURNJ again and ASCII will be 
This comes in handy when looking for ASCII 
prog ram. 

the ac: r een 
inutead of 
di. uplayed. 

code l. n a 

If you have a printer turn it 
sector. Type P CRETURNJ. Th e meuuage 
is displayed at the bottom of the screen 
i. i; bei~ printed. 

o n and print the 
"Printing Sector" 
while the sector 

Type E CRETURNJ. This allows you to enter a new 
sector number. You may enter any number between 1 and 
720, but for this example let's enter 20 CRETURNJ. Sector 
number 20 will now be read in ~nd displayed. 

Type N CRETURNJ to display the next 
nectar, as defined by the control byteu, 
i n and displayed. Remember this only 
formatted file. Try this a few times to 
file. 

uector. The 
wi 11 now be 

worl:u for a 
trace through 

next 
read 

DOS 
the 

Note what sector number you have displayed. Now, 
type + CRETURNJ to display the neHt conuecutive sector. 
If you had typed t RETURNl instead of + CRETURNJ the 
ucreen would have displayed the preceedlng sector. Type 
CRETURN J to get back to the DISK EDIT MENU. 

~ - SCAN SECTORS 

Typi ng 2 CRETURNJ allows you to scan through any 
diul<, sector by sector, searching for a group of bytes 
th•t compri1>e a certain instruction or piece of data. The 
lollowing display will appear1 
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I> :r. ~> 1<: E I> JC: -r·· 

G 
A•- --·-il!l ___ ;Jml!I~ 

ll!!iIJ!.."i[iJ:~ . -
DRIVE - 1 DE NSITY -- SINGLE: 

1 ---- ........................................... • ' 

1 BYTE SCAN 

2 STRING SCAN 

ENTER NUMB ER (1-2 >1 

Thi • search can be done in e ither of two wa ys . 
The fir s t way i s a BYTE SCAN <thi s iu 

t yping 1 tRETURNJ), When BYTE SCAN i u nel ected 
display wi ll look au followu1 

se l ected by 
the scr et1n 

I DRIVE - 1 ·: lfil:HJil:>'[I: :~;:~:- .. 5IH GU~ 
··--------11·---·•e••·-•~•;~ .. !,_....11!a1•••sr=1•11e1n.wr118 

ENTER BYTE <O-FF>• 

As you see there a r e 32 bl a nks on the screen . You 
ma y enter up to 32 bytes for any s can. 

To enter data jUSt type in each byte followed by a 
CRETURNJ , Any sing l e digit byte entered will have a 0 put 
before it (i .e.; 4 wil l become 04>. You wi. l l notice that 
the pr e v i ousl y ente r e d byte appear s in the top display. 
Repeat thi s procedure until all desired bytes are entered. 
At thi s time just press CRETURNJ . 

The screen will now display th e seri es of bytes that 
were ent e r ed and the p rompt• 

ENTER START SECTOR <1 -720> 

Enter the numb e r of the sec tor that you wish 
search at . Aft e r entering the START SECTOR, 
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to titart th • 
ym.1 will bet 

asked to enter the END SECTOR 
s tart and end nec: t or!1 a r· e 
prompt will appeari 

f CJ r 

both 
the ilearc:h . 

e nter e d the 
When the 
follcJwi.ng 

ENTER NUMBER OF BYTES <125/1281 Cor 1253/2561 f or doub le 
densityJ 

DOS files contain 125 data bytes 1253 dat a bytes for 
doub l e density>. The last three bytes are control bytes. 
This bytes per sector question i s necessary for the si mple 
fact ~hat if t he string you are searchi n g for spans acr o ss 
two sector s, you must tell the computer to ignore the 
control bytes and continue the data byte sca n in the next 
sector. For all DOS fil ea you should input 125 Cor 253) 
CRETURNJ for this que~;ti.on , If, however· , you ar-e doing a 
byte scan in a program t h a t is not DOS f ormatted, the 
sectbr contains 128 d a ta bytes 1256 for doub le denai tyl 
and all must be checked in the search . For thi s caae you 
should typ e 128 <or 2561 CRETURNJ. 

Upon e n tering the number of data bytes per aector the 
computer will b eg in to scan the selected sec:tor s for the 
des ired, series of bytes. 

If a matc h is found, then the scree n will display the 
secto r in wh ich the match was found and t he first byte of 
the match will be highlighted. Keep in mi nd that if the 
series of bytes is not all cont a ined in one sector then 
the computer will only display the sector which contains 
the fir·st byte of the neries . The cji splay wi ll. appear as 
i n the example nh own below : 

·s. •::~ I(::: ·1r irJ! U:;t ··•· 

111•~•111r.Dl~£.llt~e!:lltEr;iffiUlfHllU~IEi;I.t~~l~!fiB 
08 14 OB BE OA CB 09 . , . . . , . , 
OB n6 OB 07 85 44 nD ...• •• D. 
07 ao D6 12 no oc 01 •. ... . . . 
43 AD OD 07 85 44 AD . C. , .. D. 
07 8D oc 13 nz Oi' 8E . . .. .. . . 
1 3 OE OC 13 BO OD ll~i ... .. . . , . 
9D 11 13 9D 29 13 90 .. , . . ) . . 
13 FO 36 AO 05 n9 00 1., 6 , ••. 
43 E8 8E 01 03 A9 53 .c .. , . . 5 
02 03 20 53 E4 AO 02 . , . 5 . . . 
EA 02 29 20 DO 01 88 . , . ) 
AE OD 13 9D 11 13 A5 . , . . , .. . 
90 2 9 1 3 AS 44 90 31 C.>, .D . 1 
20 70 08 88 FO 03 20 . p , . , , 
08 CA 10 B2 AC 09 07 p • • ••• • • 
00 A9 00 88 00 05 7D , ., . , . , . 

FH = 0 NE~T SECT = 5 BYTES : 125 

mTASCII,~ONTINUE,~RIHT • 

By typing A tRETURNJ you may display the ATASCII 
•quivalent on the right s ide of the di splay, 

Typing P CRETURNJ 
hetini;i displayed. 

will print 
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the sector currently 



Typing C rRETURNJ will cauue the ucan operation to continue. Each time a match iu found, it will be diuplayed au shown in the above diuplay. When the last sector in scanned, the uc reen will diuplay the SCAN COMPLETE meuuage and will contain the number of matcheu that were found. Preuuing [RETURNJ will bring you back to the original SCAN SECTORS display. If you no longer wish to ucan sectoru just preus r.RETlJRNJ again and you will. uee the DISK EDIT MENU diuplayed. 
The uecond way to ucan a uector iu the The computer uearche• through 9elected sectors utring of numberu or letteru. If STRING SCAN the screen will look au follows• 

I> JC -~:], IK E ID I T 

ENTER STRING: 

·~~~--~~~~~~~~~~~~~-

STRING SCAN. 
to find a 

is selected 

Type in the string that you want to locate and then preus CRETURNJ. 
As in BYTE SCAN you will be anked for START SECTOR , END SECTOR and NUMBER OF BYTES/SECTOR. After answering all of theue questions, which are deucribed in detail above, the computer will begin to search for the de isired string. 
If an exact match is found the screen will display the sector in which the string was found. The display has the uame format au the BYTE SCAN display with the same ATASCII 1 CONTINUE and PRINT option•. 

EXAMPLE 2 
Here iu an example using the ucan feature of DISK WIZARD II. Ensure your test diuk in installed in Drive 1. Return to the DISK EDIT MENU and type 2 [RETURNJ for SCAN SECTORS. Now type 1 [RETURNJ to do a byte scan. Let 's just do a simple one, a ncan for the l etter A<or 41 in ASCII>. Type in 41 then CRETURNJ. Since this is the only byte we want to scan for, type [RETURNJ again. Now type 4 CRETURNJ to start the ncan at nector 4. We'll scan 21 sectors, uo now type in 24 CRETlJRNJ. We now need to enter the number of bytes per uector and ffince this in a DOS formatted file, type 125 CRETURNJ, The computer will now search until it finds our first 41 or A. Notice how it is 
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now 
Keep 

sector 
SCAN 

highlighted. Now type c CRETURNJ. The computer will continue the scan until it findu the next match. typing C CRETURNJ until you have finished scanning 24 (last sector>. The ucreen will display the COMPLETE message showing the number of matcheu found. Now let's try a quick utring scan. Press [RETURNJ to get back to the SCAN SECTOR display, Type 2 [RETURNJ to do a STRING SCAN. Say you are trying to locate where in the DOS program the "WHICH DRIVE TO FORMAT? " question is. Here'n how you do it. Type in WHICH DRIVE TO FORMAT? then press [RETURNJ. Type 4 CRETURNJ for start sector and type 100 rRETURNJ for end sector. Type 125 [RETURNJ to enter the number of bytes per sector. The computer is now searching for the string . It will take a few moments. After the string in found, it will be di s played on the screen. If no mat ch wan found, ensure the string was entered correctly. Remember, the string may cross a sec tor boundary so only the first portion may be displayed. Type [RETURNJ twice to get back to the DISK EDIT MENU • 

3. 
• DXSF"LAV/F"RXNT OXRECTORV 

Typing 3 [RETURNJ allows you to display the directory sectors . 
and/or pr int 

DISPLAY DIRECTORY To display the first di rectory sector, 3b1, type 1 [RETURNJ. An example display follow•• 
DX-SK EDXT 

1· DRIVE - 1 
an:aui:tlHsnv - SINGLE I 

M•>«:i;(li1jit!:Jj"A1;(i"1;Wli'IW 
FILENAME . .., (·1 ;I• -1-•'""'3"":t-=L'i""'1";•1 

0 * DOS SVS 4 3, 
43 42 1 * DUP svs 
85 33 2 FILE! CD> 

118 46 3 FILE2 EMT 
164 11 4 TEST BAS 

5 AUTORUN svs 175 52 
6 PROGRAM BAS 227 17 
7 COMMAND ASH 244 2 

FREE SECTORS - 498 

DISPLAV NEMT DIRECTORV SECTOR? <VIN>I 

The left hand col umn shows the file number. The next column contains the file name of the directory entry. If an* appears to the left of the file 11an1e it means that the fil.e is locked. If a <D> appears 111 th• right of the fl.le name, it mean• that that file has l i••n deleted. A deleted f i le may be recovered, refer to ''"' nex t s ection in DISK EDIT. 
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The next column contains the number of the sector 
where the program of that file name s tarts. A program or 
fi. le always begins at byte 00 of the starting sector. 

The last c olumn contains the sector length, which in 
the total numb e r of sector s contained in that file. 

The second line from the ~ottom s hows the number of 
free sectors. A free sector is a sector still available 
for s toring data. 

At the bottom of the display will be the following 
prompt; 

DISPLAY NEXT DIRECTORY SECTOR? <YIN) 

If you want to look a t the nex t consecutive directory 
sector presu Y CRETURNJ , The next dir ec tory sec tor will 
b e displayed. All e ight <8> directory sectors can be 
di s played ln thi n manner. Typing N CRETURNJ or JUst 
CRETURNl will r eturn you to the DISPLAY/PRINT DIRECTORY 
di uplay . 

PRINT DIRECTORY - To print the directory type 2 CRETURNJ, 
The following prompt will be di u p lay ada 

ENTER TITLE FOR PRINTOUT 

Enter tha title you want to appear at t h e top of the 
directory p r intout <up to 32 c ha r acter s in length), Prass 
CRETURNJ . 

The dire ctory will now be pr inted out <e mpty 
directory e ntri es will not be printed outl. An e xamp l e iu 
shown below. 

SAMPLE DIRECTORY 

FN FILENAME S TART LENGTH 

0 * DDS SYS 4 39 
1 * DUP SYS 43 4..., 

L 

2 FILE1 (D) 85 33 
3 FILE2 E XT 118 46 
4 TEST BAS 164 11 
5 AUTORUN SYS 175 ~,.., 

._iL 

6 PROGRAM BAS 227 1 7 
7 COMMAND ASM 244 2 

FREE SECTORS - 498 
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4. RECOVER/TRACE/REPAXR FXLE 

Thi s section of Di s k Ed it is used to 
or repair a deleted file . After typing 4 
following will be displayed on the screen1 

recover, tr ace 
CRETURNJ, th e 

D ::J: "5 K E:lt>:X:T 

1 RECOVER DE LETED FILE 

2 TRACE FILE LINKS 

3 REPA I R FILE LINK S 

ENTER NUMBER C1- 3ll 

RECOVER 

To r ecover a del e t e d f 1.1 e type 1 CRETURNJ . 
followi ng i s displayed • 

DX'SK EDIT 

COUE 0 L T 0 FXLE 

ENTER FILENAME : ~~~~-

Th e 

Type in the file n ame inc l uding a ny extension <i.e., 
OUP.SYS>. DO NOT INCLUDE THE DISK NUMBER OR USE A WILDCARD 
(i,e.J D11DUP.*>· The tit le and exten s i o n ma y contain up 
In 12 char acters, type CRETURNJ. The computer will now 
••arch for the deleted fi le. If the fil e is found with 
lh• delete bit set in the d irectory, the file links will 
h• a utomatically verified. The contents of the file will 
It• displayed as s hown i n the fol lowing e xa mp le1 
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El>IT 

FN - 2 START - 85 LENGTH - 33'. 

EUii ~ m rn-a.gu mu 
1 85 2 86 125 
2 86 2 87 125 
3 87 2 88 125 
4 88 2 89 125 
5 69 2 90 125 
6 90 2 91 125 
7 91 2 32 125 

The sector links are verified to ensure that the 
entire file iu complete and no data has been lout. 

The file name is shown, along with the File Number 
<FN>, t he starting uector number <START) and the number of 
sectors contained in the sector <LENGTH>. 

*NOTE* 
If you wish to ntop the display to 
information, presu the apace bar. Preus 
again to restart the display. 

view sector 
the space bar 

********** 
If there wer e no errors encountered in verifying the file 
l inks, the following prompt is displayed1 

RECOVER FILE? <YIN) 

Type Y CRETURNJ to recover the file. 
displays FILE RECOVERY COMPLETE, the 
recovered and can now be used, Typing N 
you back to the RECOVER/TRACE/REPAIR FILE 

TRACE 

When the screen 
file has been 
CRETURNJ returns 

MENU . 

To TRACE FILE LINKS, type 2 CRETURNJ. Type in the 
file name of the file you wish to trace . The format of 
the file name is the same as that for recovering a file. 
Type CRETURNJ, the file links will now be traced and th• 
sector information will be displayed in the same format au 
the example in the previous RECOVER FILE uection. Again, 
the space bar may be used to start and stop the display, 
If the entire file is intact, the screen will display the 
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fcillowing1 
TRACE COMPLETE WITH NO ERRORS 

If an error is found, the 
following the sector in which 
this information to repair 
section), Type [RETURNJ 
RECOVER/TRACE/REPAIR FILE MENU . 

REF"A :IR 

error wi 11 be 
the error was 
the f ile links 

to return 

displayed, 
found. Use 

<see ne>:t 
to the 

To REPAIR FILE LINKS type 3 CRETURNJ . 
prompt ls displayed: 

The fol.lciwi.ng 

ENTER SECTOR NUMBER <1-720) 

Enter the sector number that needs to have the file 
repaired then presn CRETLJRNJ . The c:Llrrent file 
information for that sector will now be displayed. 
em amp J. e f cil lows: 

ED::C: T 

CURRENT FILE LINKS FOR SECTOR 200 

FILE NUMBER - 5 

HEXT S ECTOR = 201 

BYTES = 125 

CHANGE FILE LIHKS? CY/M). 

linku 
I. i.nk 

An 

If you wish to change the file links, type Y 
CRETURNJ. Enter the new file link data au reqllired by the 
prompts. PreBsing .;unt CRETURNJ will retain the file 
links data displayed on the screen, After all the data 
lt1u1 been entered, the following prompt wi 11 be displayed 1 

WRITE DATA ON DISK? <YIN> 

Type Y CRETURNJ to write the displayed file link data 
1111 thN diu~c. After the operation in complete, the screen 
will ngai n display the prompt1 
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CHANGE FILE LINKS? <YIN> 

If the file link data iu now correct type 
return to the RECOVER/TRACE/REPAIR FILE Menu. 
link data iu uti l l incorrect, then typing Y 
enable you once again to enter data. 

EXAMPLE 3 

N CRETURNJ to 
If the file 

CRETURNJ will 

Enuure the test disk in installed in Drive 1. Return 
to the DISK EDIT MENU and type 3 CRETURNJ. Now type 1 
CRETURNJ to display the directory. Notice the <D> on the 
same line au the TEST2 file. This file hau been deleted 
and cannot be uued. This portion of the example will show 
h ow to recover a deleted file, in this caue the file TEST2 
which was deleted when you made the tent disk. 

Return again to the DISK EDIT MENU. Type 4 CRETURNJ 
to select the RECOVER/TRACE/REPAIR FILE portion of DISK 
EDIT, then type 1 CRETURNJ to nfflect RECOVER fil.e. Enter 
the name of the file to be recovered by typing TEST2, then 
preuu CRETURNJ, The program now searches the directory to 
make sure the file exists. Th~ file links are then 
verified to ensure the entire file l.s complete. Type Y 
CRETURNJ in response to the "RECOVER FILE?" question. The 
deleted file TEST2 has now been recovered. You may wish 
to look at the directory, au we did in the beginning of 
thiu example, to verify the file TEST2 iu no longer 
deleted. 

In the uecond part of this example we'll trace and 
repair a bad file. The bad file TEST1 should have been 
created when you wrote new data on sector 100 in EXAMPLE 
1. Please make sure this was done before continuing. 

Return to the DISK EDIT MENU and type 4 CRETURNJ. 
Now type 2 CRETURNJ to trace the file. Enter the file 
name by typing TEST1 then press CRETURNJ, The program 
will now uearch the directory and trace the file link&, A 
file number error <the first ffrror encountered) should be 
displayad at uec:tor 100. Note that the clata for file 
number, next nectar and number of bytes per sector is 
incorrect. These were the control bytes that were changed 
in EXAMPLE 1. 

To repair the file, the following munt be done. 
Looking at the display, it should be obvious that the file 
number nhould equal 2, the next sector should be 101 ad 
the bytes per sector should be 12:5. Thia data agrees wit h 
the previous sector data pattern&. Presa CRETURNJ then 
type 3 CRETURNJ to repair the file. We know the error in 
in nectar 100, ao enter the sector number by typing 100 
CRETURNJ, Type Y CRETURNJ in n~sponse to the "CHANGE FILE 
LINKS?" question. Enter the file number by typing 2 
[RETURNJ , the ne>tt sector number by typing 101 CRETURNJ 
and the nlJber of byteu per uec:tor by typing 12:5 [RETURNJ. 
Typtt Y CRETURNJ in response to the "WRITE DATA ON DISK? " 
queution, After the new data has been written type N 
CRETURNJ. The file TEST1 has now been repaired, 

To verify that the file wan indeed repaired, type 2 
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CRETURNJ to again trace the fil e links . Type 
then pr••• [RETURNJ. If our new file link 
correct, the trace will complete with no errors. 

Pr••• CRETURNJ twice to get back to the 
MENU. 

FORMAT DJ:SK 

in TEST1 
data is 

DISK EDIT 

Typing :s CRETURNJ allows you to format disks. You 
will see the following prompt displayed on the screens 

INSERT DISK TO BE FORMATTED INTO DRIVE X 

CONTINUE WITH DISK FORMAT? <YIN> 

the 
drive 

DISK 
At 

y 

Insert the disk you wish to format into 
appropriate drive and type Y CRETURNJ. The disk 
will now format the disk. The screen will display 
FORMAT COMPLETE when the format operation is finished. 
this time you may either format another dislc by typing 
CRETURNJ ~r return to the DISK EDIT Menu by typing 
CRETURNJ, 

N 

The disk format program in DISK EDIT has an advantage 
over using the DOS format option. Some diskettes cannot 
be formatted because they contain defects, or because they 
have become damaged. If a dislc ·has a bad spot, •nd fails 
during format, the screen will display the sectors that 
c ould not be formatted. The format program now takes 
these sectors and "locks them out" in the VTOC <volume 
table of contents>. Also a "file" is created in the 
directory with the name BADSECT.FMT. The length of this 
file is the total number of bad sectors on the disk. This 
will enable you to see if there are any bad sectors on the 
disk later an by simply obtaining a directory of the disk. 

In order for a disk to be useable by DOS, however, 
••ctor• 1-3 and 360-368 are required to be good. These 
wectors are always used by DOS. If any of these sectors 
are bad, the screen will display the following messages 

DISK IS UNUSABLE BY DOS 

If the format was successful, the disk can now be used to 
lure any DOS Format files. The reason this works is 

l11u:cu.1•• the bad sector numbers have been set or "locked 
1111t" in the VTOC and DOS thinks that these bad sectors are 
~lr••dy used, so no •ttempt is made to store dat• on them. 

-HELPFUL HINT -
If you need all sectors to be good try formatting the 

ll•k weveral times until no bad sectors are displayed. 
lllen two or three attempts will yield a successful format. 
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6.DECZMAL/HEX CONVERSZON 

This portion of the program is used to convert from 
hex to decimal and decimal to hex, 

Whan you select item 6 from the DISK EDIT Menu the 
screen will display the following1 

1-DECIMAL TO HEX 
2-HEX TO DECIMAL 

ENTER NUMBER <1-2> 

If you wish to convert from decimal to hex just type 
CRETURNJ, You will see the following prompt1 

ENTER DECIMAL NUMBER C0-6~~3~> 

You simp l y type in the decimal number you want converted 
to hex and CRETURNJ. If you want to convert from he>: to 
deci mal then type 2 CRETURNJ. The prompt: 

ENTER HEX NUMBER <O-FFFF> 

will appear on the screen. The question CONVERT ANOTHER 
HEX <OR DECIMAL> NUMBER? <YIN> will be displayed at the 
bottom of the screen after a number haa been converted. 
Type Y CRETURNJ to convert another number or N CRETURNJ to 
return to the DECIMAL/HEX CONVERSION Menu. If no more 
numbers are to be converted then presu CRETURNJ. This 
will bring you back to the DISK EDIT Menu. 

7.CHANGE OPTZONS 

When this section is selected by typing 7 CRETURNJ 
you will be asked the following two questions: 

ENTER DRIVE NUMBER (1-4> - Enter the number of t he 
disk drive which contains the disk you wish tc) edit. I f 
you do not wish to change this option ui. mply presu 
CRETURNJ. The other q uestion that will appear o n the 
screen isl 

ENTER DENSITY CS/Dl If you are using a singl e 
usi n g 

You 
t h ff 

density disk drive just type S CRETURNJ. If you are 
a double density disk drive then enter D CRETURNJ. 
will now find yourself back to the DISK EDIT Menu with 
options changed to the number or density you wanted. 

a.RETURN TO MAZN MENU 

Type 8 CRETURNJ to ex i t from the DISK EDIT pr ogram 
and return to the DISK WIZARD MAIN Menu. 
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VZXX. DXSK SPEED 

When the DISK SPEED program is loaded you will see 
the following displays 

DXSK SPEED 

I DRIVE - 1 

l>ISK SPEED M NU 

1 DISPLAY DISK SPEED 

2 WRITE SECTORCS> 

' 3 CHANGE OPTIONS 

4 RETURN TO MAIN MENU 

ENTER NUMBER (1-4>• 

I 

Thi• program is used to verify your disk drive speed 
or to ••lectivaly write bad •actor• onto a disk. Each 
••lec:tion in the DISK SPEED MENU ia explained below. 

1.DZSPLAV DZSK SPEED 

Typing CRETURNJ selects the DISPLAY DISK SPEED 
~isplay with the following prompt: 

INSERT FORMATTED DISK IN DRIVE X 
PRESS RETURN TO CONTINUE 

*NOTE* 
If you attempt to display the disk speed with no disk 

ur • non-formatted disk in•talled, th• program will ignore 
I hi• error and will continue trying to read the speed of 
the diak drive. PreaA the CESCJ button if this error i• 

********** 
Insert any formatted disk into the appropriate disk 

tlr IV• as indicated by the display prompt. Prean CRETURNJ, 

After a few t1econdn, the •c: r tten will display the di9k 
th I Ve RPM an nhmm in the fe>l lowing e namp1ttl 
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[; ..... ------]' IHidit!.!l:t"'ll i 
I VE - 1 ·' _... ... .---..awwwauus _ ___.. .. am .. .,.. · 

The program will update the diuplay every few ueconds 
with the l.11teut value of diuk RPM. If the RPM of the di1;k 
in leuu than 100 RPM or greater than 368 RPM, the RPM 
diuplay may be erratic. Refer to the next nection of this 
manual <WRITE SECTORS> for infor·mation on how tc) adjust 
the ATARI 810 diuk drive speed. 

The correct speed for an 810 Drive is between 28:5 and 
290 with nominal being 287. Percom Drives run at 
approximately 29:5 RPM. 

Preuuing the CESCJ button terminateu the speed 
readout display and returns you to the DISK SPEED MENU. 

2.WR:I:TE SECTORS 

This section of the DISK SPEED program is 
create bad uectoru on a disk. To create a bad 
you muut firut ulow down the upeed of the ATARI 
drive. We recommend you do thin only with the 
disl( dri.vl~. 

\.H;ed to 
nectm· <s> 
810 di. UI( 

ATARI 810 

Bad uectoru can be written on a disk by following the 
step by step instructions given below: 

---WARN:I:NG---
Before you attempt to adjust your drive, we must 

caution that the operation described here may void any 
warranty you have for your ATARI drive. Even if the drive 
iu out of warranty, ATARI does not recommend that users 
attempt to adjuut the speed of their driven. 

Neither the authors, nor C.A.P. Software, Inc. can 
ausume any renponuibil.it~ for damage caused to your driva 
while attempting to make a upeed adjustment. We do know 
that hundreds of ATARI ownern are already adjust ing tho 
speed of their drives with no negative reuultn. *_*_*_*_*_*_* 
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i. Boot-up DISK WIZARD II <refer to uection V of the 
manual.) and uelect the DISK SPEED program. Preuu START. 

ii. When the DISK SPEED MENU ia displayed, type 1 
CRETURNJ to DISPLAY DISK SPEED. Remove the DISK WIZARD II 
disk from the diuk drive. 

iii. Be nure you have a. clean working environment so 
that dust, hair, etc. will not get into the disk drive. 

iv. You will need a pen knife, a small to medium size 
phillipn head screwdriver and a small slot screwdriver. 

v. Uuing the pen knife or simi la.r inntrument, lift 
off the four plautic stick-on ucrew hole covers on the top 
of the drive. 

vi. Uuing the phillips screwdriver, remove the four 
ucrewu that secure the drive cover to the bane of the 
drive. 

vii. Carefully lift the cover off the drive and set 
it astde. 

viii. With the drive facing you, locate the drive 
speed potentiometer. We have found two different sizes 
and locationu of the upeed potentiometer. One type is a. 
white or b~ue nylon wheel potentiometer with a ulot in it. 
It in located in the back of the drive to the left side. 
The other type in a small green rectangular potentiometer 
with a very small slotted screw located about 2" from the 
baclc of the unit and just left C)f the center. 

ix. Turn on the disk drive and insert any formatted 
diulc, as indicated by the display prompt. Presti CRETURNJ . 

x. The disk drive will now npin up and diuplay the 
disk speed <should be about 28~-290 RPM>. 

xi. If you have the large nylon wheel type 
potentiometer turn it clockwise to ulow t he drive down. 
Just turn it a small a.mount and wait for the RPM display 
to update, to insure you are indeed slowing it down. If 
you have the nmall rectangular type potentiometer turn it 
1'Clunterc lockwit1e to slow the drl.ve down. It will take 
••veral turns to make a. difference. In either case watch 
lhe RPM readout to verify that you are ulowing it down 
<rhe direction of rotation may vary depending on the 
111,rt icular drive that you are ~using>. 

><ii. Continue turning the potentiometer 
~1propriate direction to ulow the drive further 
ll••r the familiar 11 SNARK 11 sound or until your 
I• below 223 RPM. 

*NOTE* 

l.n the 
until you 

disk speed 

Because several changes have been made to the Atari 
•IO disk drive over the yearn, you may not be able to 
••I tU•t your particular drive to a low enough speed to 
w It• bad sectors. If this is the case then you may wish 
'''purchase one of the hardware lcitu available from other 
•"w cuu to modify your Atari 810 Diulc drive for ulow speed 
•t••r ation. 

********** 
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>ti ii, Now increase the speed <turn potentiometer in 
the other direction> just enough to stop the "9NARK" 
sound. This will take a little experimentation, but once 
you 've got it, it's easy, 

>:iv. You are now ready '!:o write bad sectors. Prests 
CESCJ tc> terminate the DISK SPEED DISPLAY. Remove the 
formatted disk used to measure spHed from the disk drive. 

xv. Type 2 CRETURNJ to display the WRITE SECTOR 
DISPLAY as shown belows 

DXSK SPEED 

I DRIVE - 1 I 
IU:tE SECTOR CSJ 

ENTER SECTOR NUMBER <1-720>1 

>:vi. You may now enter up to 32 sector numbers to be 
written on the disk as bacl sectc>ru. As you may remember, 
the DISK BACKUP program produces a MAP of the bad sectors 
found on the original program disk . These are the bad 
sectors which must be recopied onto the backup disk to 
make it an exact copy of the original. 

After you have entered the last sector number press 
CRETURNJ. The following display now appear•• 

DXSK SPEED 

I DRIVE - 1 
I 

WRITE 5ECTORCS> 

SECTOR CS> 

022 038 051 100 671 

INSERT DISK TO BE WRITTEN IN DRIVE 1 
PRESS RETURN TO CONTINUEI 
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xvii. As indicated by the display prompt, insert 
the disk into the drive you wish to write the bad sectors 
onto <write protect tab removed), Press CRETURNJ. The 
bad sectors will now be written on the disk. 

xviii. After the bad sectors are written, 
the DISK SPEED DISPLAY and display the upeed of 
Re-adjust the speed of the potentiometer to 
normal drive speed of 285-290 RPM. 

return to 
the drive. 
obtain the 

You have now created a backup disk with bad sectors 
that should r un on your computer. If you have any 
problems r unning the backup copy then refer to section XII 
<DISK PROTECTION METHODS) of thl. s manual. 

3-CHANGE OPTXONS 

Typing 3 CRETURNJ allows you to change 
the OPTION DISPLAY. Enter the number of 
that you wish to verify the speed of, or 
write the b1d sectors onto the backup disk. 

4-RETURN TO MAXN MENU 

the 
the 
to 

c>ptions in 
dink drive 

be used to 

TYPI NG 4 CRETURNJ returns you to the DISK WIZARD II MAIN 
MENU where you may re-select the program you wish to run . 
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:I x - D :I SASSEMBL.ER 

When the DISASSEMBLER p~ogram 
fiee the following diuplay1 

r.el ectecJ, yciu 

I> :JI: 5 A ~:i· 5 IC: t""li !f J; L If'::" G:t 
--~IA'Mm.a11111t111lllll!11!111111H11Ulllllltltahtl9il!l!!l:fl"!!lll·, 

11t:m.1J!m:i:::~=• 1 
DRIVE - t DENS lT\' --·- 5 I NGLL ; 
PR I NT - NO MNEMON I CS - NO J! 

.................................... l!S ........ llU.!~ 1 .-:I I 

1 DISA55 EHBLE BY SEC TOR NUMBER(5) 

2 OI505SEMDLE DY FILE NAME 

3 CHANGE OPTIONS 

4 RETURN TO MAIN MENU 

ENTER NUMBER ( 1 -4>1 

wi. l J. 

Thiu program i s used to diuau uembl e machine language 
from di.sk by fl.le n.•me or sf!ctor number <u >. These 
sectionu cif the manual explain how to une t he DI SASSEMBLER 
program on your DISK WIZARD II disk . It is beyond t h e 
scope of this manual to explain 6502 Assembly Language 
programming. Refer to any of the booku on the mar ket 
dealing with 6502 Ausembly Language 

Each uelect ion in the menu will be deucri bed below 
including the optionu ueen in the opt i on table at the top 
of the DISASSEMBLER MENU. 

*NOTE* 
Typing [ESCJ any time during thiu program will return 

you to the DISASSEMBLER MENU. If any problemu are 
encountered during keyboard entries please refer to thff 
KEYBOARD PROTOCOL uection of thlu manual. 

********** 
1. DISASSEMBLE ev SECT OR 

NUMBER 

Typing 1 tRETURNJ .nl lows you to disassemble a d i• I• 
by sector number. You may dis.nusemble as many s ectors •• 
you wish, from 1 to 720. If just [RETURNJ is pressed in 
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respon s e to any prompt <except the printout 
program will return to the DISASSEMBLER MENU . 
prompt to be displayed is: 

title), the 
The fi r-ut 

ENTER START SECTOR Cl - 720) 

Thiu if! the sector number you wish to ntart the 
d i sassembler liuting from . Enter the number then press 
CRETURNJ. After the s tart sector number h.ns been enter-ed 
you will see the prompt: 

ENTER END SECTOR CX-720) 

(where X J. s the start sector yo~1 just entered> . 
the last sector which will be disassembled . 
number then press CRETURNJ . If, for example, 
to diuausemble only one uector, say sector 1, 
START SECTOR equal to 1 and END SECTOR equal to 
the START and END SECTOR has been entered, the 
iu displayed: 

ijNTER NUMBER OF BYTES/SECTOR 1125/129) 

This is 
Enter the 

yoLl wanted 
enter t h e 
1. After 
foll owi. ng 

for the sectors 
125 if you ar-e 
128 for non-DOS 

Enter the number of bytes per sector 
t hat you wish to disassemble. Enter 
working with sectors from a DOS file or 
f iles . Preus CRETURNJ . Refer to 
INFORMATION uection of this manual for 
i nformation on th e number of byte s contained 

After the BYTES/SECTOR has been entered 
prompt is di s played: 

ENTER ORIGIN <O-FFFF> 

the TECHNICAL 
more detailed 
in a ue ctor . 
the following 

This is ~he assumed start addresu of the code that i s 
ll• irn;,i di tHi.t5se mbled. How iu thi s determined? If it i!!. a 
DOB file, the first 6 bytes of the file usually c ontain 
111111 information i.n the fol lowing format <numbers u s ed ••re 
f 11r lt>t amp le o n ly> : 

FFFF-BINARY FILE INDENT 
0007-START ADDRESS -0700 <lo,hi) 
9507-END ADDRESS- 0785 <lo,hil 

This heade r tell u u s that the origin for the 
!l t110111embly should be 0700, However, the si>: byte header 
~1• t b• di scarded becauu e it isn ' t part of the actual 

udtt . To do this, juut enter a START BYTE of 6 to the 
1111111 prompt . If you are disanv.embling the entire file, 
!Me th • DISASSEMBLE BY FILE NAME option. Refer to the 
·•~ t tt•ction of thin manual for further information on 

I I 11 itr y l cad fi 1 es . 

I f you ' re working with a non-DOS format disk , you're 

I'' wt t y muc h on your own. You' 11 have to di s a ssembl e th e 
•111 1 ode on s ect or 1 on up and figure out where th e 
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program iu loaded. The firut uix bytes on uec:tor 1 contain the following informations 

flags byte 1 

* of sactor1i byte 2 

memory address byte 3 
to start load byte 4 

init byte 5 
addre~rn byte 6 

Byte 1 - usually equalu zero. 
Byte 2 - contai n u the number of disk uec:tors to be 

read as part of the boot process. 
Bytes 3 ~ 4 - contain the addresu <lo,hi) at which to 

start loading the first byte of sec:tor one. 
Byteu ~ ~ 6 - contain the addresu <lo,hi> to which 

the booter will transfer control after the boot process is 
complete. 

After the ORIGIN has been entered, the following 
prompt is displayed• 

ENTER START BYTE <0-7C) 

Enter the number of the byte in the 
whic:h contains the first instruction to be 
then presu CRETURNJ. 

Start Sector 
disassembled, 

If the listing is to be printed <PRINT DISASSEMBLY 
option is YES> the following prompt will also be displayed 
au shown bttlow1 

ENTER TITLE FOR PRINTOUT 

------------------------
Type in th& title you want to be printed at the top 

of each page of the disassembler printout. The title may 
be any group of alphanumeric: characters up to 32 
characters in length. Presu CRETURNJ. If you do not want 
a title, jUSt press CRETURNJ. 

At this point, the program will read th• sector data 
from disk and begin to display and/or print th• 
disassembled program. 

*NOTE* 
If at any time you wish to stop the 

DISASSEMBLED program, press the space bar 
space bar again will continue the display 

********** 

display of 
Pressing 

liuting. 

t h• 
th• 

The disassembled listing of the sector data will 
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appear on the display as in the example below <notes a 
mnemonic disassembly iu uhown>: 

DI'SA'S'SEMBLER 
Al>l>R B.1 82: B:J , ·NS'l'RUCT:ION 2 ' 

0774 AO 40 LDV U$40 
0776 90 04 BCC $077C 
0778 A9 57 Ll>A U$57 
077A AO 80 LDV U$80 
077C 81> 02 03 STA DCOMHD 
077F 8C 03 03 STV DSTATS 
0782 A9 3.1 LDA U$31 
0784 AO OF LDV U$0F 
0786 80 00 03 STA DD EV IC 
0789 8C 06 03 STV DTIMLO 
078C A9 03 LDA ~:${~3 
078E 80 FF 12 STA $12FF 
0791 A9 00 LDA *1:$00 
0793 AO 80 L.DV U$80 
0795 CA DEX 
0796 FO 04 BEO $079C 
0798 A9 01 LDA it$0.1 
079A AO 00 LOV U$00 
0A19C 80 09 03 STA OBVTHI 

The The program addre•a is ahown in the left column. 
program addreusea are not always sequential because of the 
variable length instructions which may be from one to 
three bytes long. Each byte requires one memory location. 

The beginning of a sector diuasuembly may contain 
qu•stion marks even though there is valid data. This iu 
due to phase error caused by the v&riable length of the 
Instruction&. The firat byte of the first instruction may 
II• on the previous uector thus causing the disasuembler to 
Ml•interpret the code. 

The next three columns contain the actual 
1 11d• <object program>. Again theue 
t1•om one to three bytes in length. 01, 
I 11p of the screen signify Byte 1, Byte 
111structions respectively. 

inutruc:tions 
B2 and B3 

2 and Byte 3 

machine 
may be 
at the 
of the 

The last column of information contains the 
1ll s11.suembled machine language <source program>. Note that 
•lie sector number containing the diuplayed disassembled 
, 11de is ahown in the upper right-hand corner of the screen. 

The DISASSEMBLER program will continue to disassemble 
the sector data until the last required sector is 
tH U•n•mbled <END SECTOR NUMBER>. The fol lowing message 
Is t.han displayed1 

DISASSEMBLY COMPLETE 
PRESS RETLJRN TO CONTINUE 

PrHssing CRETURNJ will bring 
I 111\lllJEMBLER MENU. 
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2.DXSASSEMBLE BV FI L E NAME 

This option allows automatic disassembly of compound 
binary files . The following discussion, in conjunction 
with the DOS Manual, should ' help you to understand the 
structure of a binary file. 

A bin.;ry fi.J.e consist!> of to N segments . E.;ch 
segment is preceeded by an optional <except for the first 
segment) FF FF pair of bytes fol.lowed by the start address 
of the segment Cin lo, hi formatJ and the end address of 
the segment. For example: 

FIRST SEC;MENT 

BINARY FILE IDENT - FF FF 
00 07 START ADDRESS•700 
20 07 END ADDRESS=720 

CMEANS 21 BYTES; LOAD THESE BYTES AT ADDRESSES 700 TO 720J 

SECOND SEGMENT 

OPTIONAL - FF FF 
01 20 START ADDRESS=2001 
34 20 END ADDRESS=2034 

CMEANS 34 BYTES; LOAD THESE BYTES AT ADDRESSES 2001 TO 
2034J 

In order to disassemble this type of file with a 
standard disassembler, you would have to determine the 
length and start address of each segment and then 
disassemble it by sector numbers. The DISK WIZARD II 
DISASBEMBLER, however, will automatically handle each 
segment and disassemble it to the correc t address. 

There Lu one problem , however, in that there may be 
1mme trntraneouu bytes at the end of the file. For 
e>:ample, suppose the laut segment is 23 bytes long and 
that the last three bytes, of this segment, are on the 
last sector, Ideally, the word count of the last sector 
would be three. Depending cm the method used to generate 
the binary file, the word count may be greater than three. 
This causes the disas sembler to interpret the suceeding 
bytes as a s tart addresa , end address header , If the•• 
byteu are such that the end address is lesu than the ntart 
addrens, then the disassembly will terminate with an END 
ADDR < START ADDR error. If the spurious END ADDRESS i • 
great e r than or equal to the START ADDRESS, then th• 
di s assembly will continue. If an end of file in reached 
before the segment is finished ,then the disassembly will 
terminate with an END OF FILE ENCOUNTERED error. Neith•r 
case i s cause for alarm; simply ignore the invalid uegment. 
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After uelecting the DISASSEMBLE BY FILE NAME option , 
the following prompt will be displayed: 

ENTER FILE NAME 

Type in the name of the file that you wish 
disasuemble. The file name may be any group 
alphanumeric characters up to 12 characters in length, 
first character being a letter. The file name must be 
exact match including eMtension, i f any, of the file 
wish to disass emble <e . g . TEST.ASM>. 

If the file name is not found in the directory, 
computer will "BEEP" and display : 

ERROR-FILE NAME NOT IN DIRECTORY 

PRESS RETURN TO CONTINUE 

to 
of 

the 
an 

you 

the 

Pressing CRETURNJ allows you to go bac k and enter 
n.nother fil~ name. 

If the file is in the directory, the first 
Are verified to be FF (binary file ident), If 
not FF, then the foll.owing ls displayed; 

ERROR-NOT A BINARY FILE 

PRESS RETURN TO CONTINUE 

two byteu 
they ,;re 

Presuing CRETURNJ allows you to go back and enter 
•11other fiLe name . 

If the listing is to be printed <PRINT DISASSEMBLY 
11pt. ion is YES) the followi.ng prompt will also be di s played : 

ENTER TITLE FOR PRINTOUT 

Type in the title you want to be printed at the top 
ti •ac:h page of the di. sasuembler printout . The title may 

N- a ny group of alphanumeric characters up to 32 
11 r n.c:tP.rs in length. Pres~• CRETURNJ 

If no titlP. is desired, just press CRETURNJ , 

The format of the di s asuembler display will be the 
l~m• n.u in the previous section, DISASSEMBLE BY SECTOR 

tt ttl R, e xce pt that each uegment of the file will b e 
• i e•de d by a START ADDR and END ADDR header . 

f he DISASSEMBLER program will continue until all the 
Ln the file i s disassembled at whi c h point the 
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following message will ap pear: 

DISASSEMBLY COMPLETE 
PRESS RETURN TO CONTINUE 

Press CRETURNJ to go back to the DISASSEMBLER MENU . 

3.CHANGE OPT:CONS 

Typing 3 CRETURNJ allows you to change 
s h own i n the option table of the DISASSEMBLER 
prompt for each option will be di. s pl a ye d one 
Each prompt mus t be answered before continuing 
option is e xplained b e low , 

the opticms 
pr ogr am. A 
at a time . 

on. Each 

ENTER DRIVE NUMBER <1 - 4) - Enter 
di s k drive that wi ll be u sed to r ead in 
disassembled. Press CRETURNJ. If 
pressed, t h e program will de fault to 
s hown in the option table. 

the number of the 
the program to be 
just CRETURNJ l.s 

the value presently 

ENTER DENSITY <SID> Type S if you are 
disassembling from a s ingl e density diul:, D if you are 
doing the same from a double density di s k . Press 
CRETURNJ. If j ust CRETURNJ is pressed, the program wi ll 
def ault t o the val ue presently s hown in the option table. 

PRINT DISASSEMBLY? (YIN> - Type Y CRETURNJ 
the disassembled listing on your printer. If N 
is t yped the listing will not be printed. 
CRETURNJ is pressed, t he program will default to 
present ly shown in the option table. 

to print 
CRETURNJ 

If jUBt 
the value 

MNEMONIC DISASSEMBLY? <YIN) - Type Y CRETLJRNJ l.f you 
wish to have the ATARI memory location mne monic s l.ncluded 
in the disassembled l i sting. This i s an e xtre mel y useful 
feature of your DISK WIZARD II DISASSEMBLER . If , for 
e xamp le, a machine instr uction loaded a O into me mory 
lcJcation 82, the di1HUit1embled ll.sting with mnemonics woulcl 
di sp 1 ay LMRG IN for the memory l cJcat ion in the object code 
column i nstead of just 82 . APPENDIX C contains a list of 
all the mne umonic s and the ir e quivalent address. If N 
CRETURNJ is typed no mne moni cs will b e included in th• 
disassembled li s ting . If ju•t CRETURNJ is pressed, thM 
program will default t o the value present l y s hown in th• 
option table. 

After the l aut option questi on i s answered, thM 
program will return to the DISASSEMBLER MENU . 

4.RETURN TO MAIN MENU 

Typing 4 CRETURNJ returns you to the DISK WI ZARD MAIN 
MENU whe re you may r e-select the program you wish to run. 
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X. TECHNICAL INFORMATION 

This s ection provides t he user with some basic: 
information pert a ining to di s k l ayout and DOS u sage of the 
disk. 

There are a total of 720 sectors and 40 tracks on a 
diskette. A sector i s the bau ic unit of u tora g e on the 
d isk drive . It contains 128 bytes of data <256 i n double 
density). There are 18 sec:toru per track . A track i s 
uimply a comp l e te c ircl e on the disk, thus the disk i s 
laid out in 40 conc entric circles; each of which is 
divided i nto 18 parts. Whe n a di s kette is formatted, the 
drive positions the r ead/write head over ea.ch track and 
writes an identification pattern and a known data pattern 
onto ea.ch sector. From t hat point on, reading and writ i ng 
to the disk drive consists of read/write commands along 
with a. sector number. 

At thi s level of communication to the disk drive, it 
would be very cumbersome to save and read data. to the 
disk . We wol!ld have to lceap trac k of which sector s we 
wrote to and then reread them to retri e v e the data from 
the disk at a later date . It would be nic:e to have a. 
µrogram to do all the " bookkeeping " for us . This is the 
µrime function of a Di s k Opera.tin~ Sys t e m <DOS> . By usi ng 
nos, we can save to a nd r ead from the di s k by filename and 
not have to worry about specific sector allocation. In 
11rclar tcJ perform it' u ta.s ic , DOS requires u ome disk up.ace 
lo keep track of sec tor usage a nd file start locations. 
~ctors 1 - 3 are used for the initial bootstrap from 

dl.u lc, Sector 360 is t he Volume Tab le of Cont<mts <VTOC> . 
1l1iu i s si.mply a map of 720 bits <repref;enting 720 
•11ctorsl; if the bit is r eset, the tsector is in use. I f 
11111 bit is set , the sector i. s a.val lab le. Sec: tori; 361 36E3 
r• used to store the directory information for each file . 
l~ch directory uector c:an contai n i nformation for e ight 
Illes <thus eight directory sec tor s give u s a ca.pa.c ity of 
~4 fi les ) , The directory entry for a file contains the 
lil•na.me, the s ector that the file uta.rts on, the total 

111 l1t1bttr cif sector·s in the fil e. and ,;. ut at u!i byte that 
111dica.tes whether the fi.le is lcJc l:ed, in use, or deleted. 

Since the directory entry only tells uu where the 
111 rit uector i n the fil e is locate d , we n eed to be able to 
f l11tl the r est of the uectoru in the file. Dm> does t hi u 
V t •uerving the la.ut three bytes in eac h sector for its 
HI uue. These byteu are cal. led the fi. le links and 
•tit •i n a. fi.le number (equiva l ent to its pouit ion in the 

111-~tory - i. e.; entry 6 would have a file number of 6), 
11•>it uec:tor pointer whi c h pointn to the ne>it sector in 

ii• H le, and a. byte c:ount value whi c h indic:ateu how many 
•~• in the sector are used . The e nd of the file is 

11111 At1td by a next sec tor va lue of zero. 
l.1tt' s br l. e f l y ex n.mi ne how DOS would read, write, or 

••11t11 n. fil.e1 

-43-



READ 

First, the directory is searched for the file name, 
If the file name iu found, the file number is set equal to 
the file's ponition in the directory. The first sector in 
the file in the start sector number in the directory. 
This sector is read in and the file number in the link 
bytes of the sector is checked against the original file 
number. If the file numbers don't match, then •"ln error i!i 
reported. If the ne>:t sector number l.n the l inlc bytes; 
iun't zero, then that sector in read into memory at an 
addraus equal to the address of where the previous sector 
was read in plus the word count of the previous sector 
<obtained from the file links> . Thiu process is repeated 
until a. ne><t sec:tor value of zero in e ncounterecf. 

WRJ:TE 

If the file already exists, it i u deleted <see DELETE 
writeup>. The file is then written to the disk. The 
sector numbers to use are determined by aearching the VTOC 
for sectors that are unused. The bits corresponding to 
the sectors that were used to write the file are then 
reset in the VTOC to indicate they are now in uue. 

DELETE 

The file name is located in the directory and the 
statuu byte i s checlced to see if the file is locked. If 
it is, an error in reported. If the fl.le isn't locked, it 
in then read ancl every sector that it occ:upies is net in 
the VTOC to indicate that the sector is available for use. 
Finallly the delete bit is set in the utatus byte l n the 
file's directory entry. 

UBJ:NG 
BJ:DED 

BOTH 
Dl:BK 

SJ:DEB OF A Bl:NGLE 

If you would like to double the storage capacity of 
your single sided disks follow the directions below. 
There iu no need to spend the e>:tra money on double sided 
disks because with a little modification, you can use both 
sides of a single sided disk. 

You will need the following item• to double side your 
disks . 

1. A penci 1 
2. A disk to use as a template 
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3. A hole punch 

If you have an Atari 810 Dl.nl: Drive al 1 you need do 
is punch out another write protect notch on the other •id• 
of the disk sleeve. Refer to the illustration belows 

- - - - - - - - - - - - - - ~1 

: TRACE NEW 1 

:_ -:/ f\l!JTCH 

,--' 

: TEMPLATE 0 
: __ /_ ___ , __ _ 

) 

I 
- - -- _1 

NEW NOTCH 
/<CUT OR PUNCH> 

Qo 
0 

Talc• th• disk you are u•ing as a template and lay it 
on top of the disk you ~re going to double side with the 
notch positioned as uhown in the illustration. Using the 
pencil, trace the outline of the notch onto the bottom 
disk. Now using the paper punch, punch a hole in the disk 
wh ere you marlced it. Insert the punch l.n far enough to 
µu nch a half circle. That'u all there is to Lt, you can 
11ow une the second s i de to store your program. 

Other drives <including Percom) require that you 
p11nc:h one o·ther hole. These drl.v•• use the small timing 
lin ltt located neo.r the large center hole. Using the hole 
plinch and a. lot of care punch a hole in BOTH sides of the 
•lweve as shown below: 

NEW TIMING HOLE 
PUNCH BOTH SIDES 

l oQo 
0 
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Inserting a •mall piece of paper between the sleeve 
and the disk s urface will help protect the recording 
s urface. Your disk will now work on both sides. 

*:IMPORTANT NOTE* 

If you have REV A of the operating system in your 
computer <generally can be found in computers built before 
Oct.19801, you will notice that the two color display of 
Di u k Wizard II will occasionally go all rffd or all grey 
when you do a printout or read/write to the disk . Thiu iB 
due to a bug in the old operating system that disabled the 
Display List Interrupt during SIO. This doeu not affect 
the actual operation of the program. You can have your 
computer updated at an authorized ATARI uervicH center if 
yc'u so deni re . 
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x :I - BACKUP PH:ILOSOPHV 

The DISK BACKUP program on DISK WIZARD 
f or the purpose of ma~(ing a bacl:up copy of 
disk for your own use. This backup copy 
because the original disk may eventually wear 
be accidentally damaged. 

II is solely 
your original 
is nec essary 
out or can 

In all fairness to the 
de alers we urge you not to use 
but the stated purpose. 

tmftware manufacturers and 
this program for anything 

" 
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x:r:r. D:ISK PROTECT:ION METHODS 

You will notice on some of the program disks that you 
ma ke a backup copy of; the p~ogram will load but will not 
run. This is due to the fact that the programmer of the 
original disk insta lled a protection device so that any 
duplicate copy of the original will not run. 

Even though the Back-up copy does not run, it may be 
used to recover a partially damage d original disk. When 
you ma de a backup of the disk using DISK WIZARD II, a disk 
map was produced Bhowing the location of all bad sectors. 
If your original copy eventually fails to run, you may 
remap it to determine which previously good sectors are 
now bad. The backup copy can then be used to restore 
these sectors on the original. 

********* 
There are three commonly uned 

software, on the market today. 
e>:plained below. 

protection method& for 
These methods will be 

First some background information on disk 
When an 810 disk drive format s a diskette, it 
sectors per track (40 tracks total), A sector 
timing and identification marks, 128 data 
Cyclic: Redundancy Check data <CRC - si milar in 
a checksum> 

structure. 
defines 18 

conuistn of 
bytes, and 
concept to 

In simple terms, once a diskette 
we can acc:eus a particular sector by 
drive the sector number <1-720) and the 
write sector>. The disk drive then1 

has been 
telling 
command 

formatted 
the disk 
<read or 

1. Determines which track the sector is located on 
(baned on 18 uectors per track>. 

2. Positions the drive head to that track. 

3 . Reads the identification data in the sectors on 
that track until it finds the desired sector . 

4. Performs the requested command (read/write sector>. 

Lets examine what can go wrong in the above scenario. 

1. If the drive positionu tha head 
then can't find a sector with the 
assumes the head iB mispositioned 
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to the 
correct 

over the 

track and 
number, i' 

inc:orrec~ 

track. Th e head is stepped back to 
repos itioned over the track <the 
when r eadl.ng "bad" sec:tc>r!>l. If 
l ocate the sector fails, the drive 
11tatus to the computer. 

the h ome position and 
"snar k " noiue you hear 
the second attempt to 
returns a bad sector 

2. Suppose the sector is located but t he CRC 
fails <indicates that the sector data i11 bad - caused 
bad spot on the disk). In this case the drive will 

c:hec: k 
by Cl 

return 
a bad status to the computer but no "snark" will 
bec ause the sector was located on the diskette. This 
of failure can be intentionally created by writing bad 
data on the diskette (not possible with the 810). 

OCCLlr 

type 
CRC 

Now lets look at the three common protection methods 
and how to recogni:ze them. 

l . BAD SECTOR 

Recogni:zatfle by the fact th.'lt the orig i nal dislcette 
, •untt11 the drive to "snark" dur inc;i boot. The original 
11111lcet te has a special formattl.ng that result s in SClme 
•uc:torn not being c r eated. A r ead of these non e>c i nt.'lnt 
llflad " m~ctoru cauueu the drl.ve to. "snark " and return n. bad 
t1tun to the computer. The original program expects the 

II cf utatuf; when it accesses these sectors. This type of 
·ll•lc can be backed up by DISK WIZARD II. Bad uactors are 

I mul ated by wri. ting them at a reduced di. sk speed• When 
• 11• drive is returned to normal speed, the slow speed dn.tn. 
ttl the diskette can't be read; thus simulating a non 

llHl11tant sector . 

J)OUBLE SECTOR I NG 

Rec:ogni:zable by seeing one bad sector per track 
hu Ing DISK BACKUP (unually the laut sector per tr·.'lc:lc 
Ill, 6, ~4, etc.). Aluo, the original disl< will NOT cause 
111 drive to "snarl<" during boot. In double sectoring, the 
II l•tte is formatted such that two sectors o n a track 

11l•ln the same number <usually the next to last sector 
11 111• track two aec:tor 17'u, two 3~'s, etc:.>• The 

1utn1l program upon boot ing reads the two s ector 17's 
• I 11ev1tr readu the non ex i utant 1ufc:tor 1E3 . When you 
I 111111pt: to baclc up this diskettct, a read of sector 18 
"'"Ill the drive to "snark" bec:au•e the drive can't fi.nd 

lh• dr ive returns a bad utatu• to the computer and 
1 I ACKUP display• the sector as bad. Obviously, writing 
l!•I ••ctor 18 on the backup dl.slcette isn't going to work 
l!•uut th• program is looking for a second sector 17. You 

1 w1 it• a •econd sector 17 because t he 810 can't 
m•I ft diakette in uuc:h a fashion. 
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3, CUSTOM FORMAT 

Recognizable by f inding a ll the bad sectors on one 
trac:I: a nd that track also contal.nn some readable secton1. 
Also, t he dr ive does not s narl: during boot of the original 
program, As i n doub le sectoring, the "bad" sectors don 't 
e>:ist on the diukette. The good sectors on the track in 
question are arranged in non standard order and there will 
be sever a l copies of a particular sector on the tracl:. 
When the original program boots in, i t accesses the 
multiple cop y sector several times and determines how much 
time it takes. Since we don't have t o wait for the 
diskette to make a. complete revo lut ion eac h time the 
sector is r ead (as we would on a normal disk>, t h e elapsed 
time will be nhorter than it wo~1ld for a norma l diskette. 
A backup of thin type of disk won't work because the time 
test i n the program will fail. 

Some diskettes may be protected by a combination of 
the above methods. 

backup d isketten protected 
other• two types r equi res 

In s ummary, you can only 
by method one, To backup the 
either drive modification 
f ormatting > or modification 
bypass t he p rot ection checks 
language experience and a lot 

<to a l low non standard 
of the original program t o 
(requires extens i ve assembly 
of time>. 
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X:IJ::I. LJ:M:ITED WARRANTY AND 
D:ISCLAJ:MER 

C.A.P. SOFTWARE, Inc. warrants to the original con s umer/ 
purchaser that this C,A.P. SOFTWARE program diskette shall 
be free from defectu in material or wor~<manship for- a 
period of 90 days from the date of purchase, If a defect 
is found during this warranty per-iod, C.A.P. SOFTWARE, 
Inc. will r eplace the diskette, provided the diskette and 
proof of purchase is delivered or mail ed, postage prepaid, 
to C.A.P. SOFTWARE, I nc. 

fhis warranty shall not apply if the diskette has been 
misused, s hows signs of excesnive wear, or has been 
partially or totally erased or damaged in any other way by 
the purchaser. Any applicable implied warranties, 
Including warranties of merchantability and f itne6s, are 
limited to 90 days from the date of purchase. 
~onsequential or incidental damages resulting from a 
hreach elf any applicable, express or implied warranties 
•r• hereby excluded. 

~.A.P, Software, Inc. shall have no liability or 
tesposibility to the original consumer/purcha•er or any 
other person or ent i ty with respect to a ny claim, losu, 
liability or damage caused directly or indirectly by 
•r~puter programs sold by C.A.P. Software, Inc. Thin 
•II •claimer includes, but in not limited to, any 
l11terruption cf services, loss of business or anticipatory 
~tafits, and/or consequential damages rasultin from the 
11w c hase, use or operation of C.A.P. Software computer 
1 t 11grams. 

I Jery effort has been made to ensure that this manual 
11 urately documents this product, However, because of 

•111o1uing improvement• and updating of computer software and 
'' I dware, C. A. P. Software cannot guarantee the accuracy of 
I'' lnted materi•l after the date of publication and shall 

1 I accept responsibility for errors or emissions. 
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AF'F'ENDJ:X A 

DISK WIZARD II. BACKUP PROCEDURE 

To make a backup copy of DISK WIZARD II 
these step by step instructions: 

1 . Ensure that there 
your computer. 

are no cartridges 

jUSt follow 

installed in 

2. Turn Disk Drive 1 power on. 
goes c3ut, open the disk drive dt3or 
WIZARD II disk. 

When the busy light 
and insert the DISK 

3. Turn on your computer aQd TV screen and wait until 
the DISK WIZARD II MAIN MENU appears. 

4. Press the console START button and observe 
DISK BACKUP MENU is displayed, 

that the 

5. Enter 1 tRETURNJ. 

6. The display will read IN~3ERT SOURCE DISK IN DRIVE 
1, PRESS RETURN. 

7. Since the source disk is already installed, just 
press (RETURNJ . 

8, DISK BACKUP will commence reading the disk data 
into memory , The sector number currently being read will 
be displayed on the screen. 

9. When the disk read is complete the prompt: INSERT 
BACKUP DISK, PRESS RETURN will appear . 

10, Remove the DISK WIZARD II disk and insert a blank 
disk Cwith write protect tab removed), Preus (RETURNJ. 

11, FORMATTING BACKUP DISK message will appear. After 
a few moments , writing of the di s k data will begin. 

12. After the disk write is complete the SECTOR COUNTS 
display will appear on the ucr~en. 

The backup process is now complete, 
backup disk and install a write protect tab 
now have a backup copy of DISK WIZARD II 
original is lost or damaged. 
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Remove the 
on it . You 
in case the 

APF'END:IX B 

CREATING THE TEST DISK 

The following 
disk which will be 
•xamples. The DOS 
by four test files. 

step by step instructions create a test 
used throughout the manual for various 
files are written on the disk followed 

One of the files will then be deleted, 

l. Remove the basic cartridge from 
Install any disk with DOS on it. Turn 
•nd wait until you see the DOS Menu. 

your computer and 
on your computer 

~ . Remove the disk containing DOS from your disk drive 
~nd install any blank disk (write protect tab removed> 
l11to drive 1 , this will be your test diuk. 

Type I CRETURNJ. Type 1 CRETURNJ in response to the 
"WHICH DRIVE TO FORMAT?" question , Now type Y CRETURNJ tc3 
f llr mat the teut disk. 

I , After the format operation is 
l ~I TURNJ, Type 1 (RETURNJ in response 
Wt T'fE DOS FILES TO?" question. Type Y 
tlt11 DOS files. 

complete, type H 
to the "DRIVE TO 
CRETURNJ to write 

After the DOS files wr lte is complete, type 
I tu l'WRNJ. 

Type TEST1,2000,3000 then prasu CRETWRNJ. 

After the write operation is complete, 
If I i IJHNJ again. 

type 

f hi n time type TEST2,2000,3000 then press rRETURNJ. 

lh1peat uteps 7 and 8 for the following entri1~u1 

TEST3,2000,3000 
TEST4,2000,3000 

K 

K 

n~t•r all the files have been saved, type A tRETURNJ, 
t wn Jlt '1tt111 (RETURNJ again. The directory of the test di.sk 
11111 111 J,ocik au follow&: 

DOS SYS 039 
DUP SYS 042 
TESTl 033 
TEST2 033 
TEST3 033 
TEST4 033 

will now be deleted. Type D CRETURNJ. 
preus rRETURNJ . Type Y tRETURNJ in 

t h• "D l 1 TEST2. ?" question. The ten t di 111< for 
II iu now complete. 
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NAME ADDR LENGTH NAME ADDR LENGTH 
APPENDIX c 

OLDADR $005E 2 VSEROR = $020C 2 
NEWROW $0060 1 VSEROC = $020E 2 

This appendix contains • list of •ll the ATARI memory NEWCOL $0061 2 VTIMRl $0210 2 
mnemonics included in the disassembler . Along with each LOGCOL $0063 1 VTIMR2 $0212 2 
mnemonic name is it's equivalent address and length ADRESS $0064 2 VTIMR3 = $0214 2 
<number of bytes) . An explanation of the meaning •nd use MLTTMP $0066 2 VIMIRQ = $0216 2 
of these locations is beyond the scope of this manual. SAVADR $0068 2 CDTMV1 $0218 2 
This information can be obtained in any of tha ATARI RAM TOP $006A 1 CDTMV2 $021A 2 
Memory Map books that are available on the market. BUFCNT $0068 1 CDTMV3 = $021C 2 

• BUFSTR $006C 2 CDTMV4 = $021E 2 
BITMSK $006E 1 CDTMV5 = $0220 2 

NAME ADDR LENBTH SHFAMT $006F 1 VVBLKI $0222 2 NAME ADDR LENBTH ROWAC $0070 2 VVBLKD $0224 2 
CASINI $0002 2 CHKSUM $0031 1 COLAC $0072 2 CDTMA1 $0226 2 
RAMLO $0004 2 BUFRLO $0032 1 ENDPT $0074 2 CDTMA2 $0228 2 
TRAMSZ = $0006 1 BUFRHI = $0033 1 DEL TAR $0076 1 CDTMF3 $022A 1 
TSTOAT $0007 1 8FENLO $0034 1 OELTAC $0077 2 SRTIMR = $0228 1 
WARMST = $0008 1 BFENHI $0035 1 ROW INC $0079 1 CDTMF4 = $022C 1 
BOOT = $0009 1 CRETRY = $0036 1 COLI NC = $007A 1 INTEMP $0220 1 
DO SVEC SOOOA 2 DRETRY $0037 1 SWPFLG $0078 1 COTMF5 = $022E 1 
DOSI NI $000C 2 BUFRFL = $0038 1 HOLOCH = $007C 1 SO MC TL $022F 1 
APPMHI $000E 2 RECVDN $0039 1 lNSDAT $0070 1 SDLSTL = $0230 1 
POKMSK = $0010 1 XMTDON $003A 1 COUNTR = $007E 2 SDLSTH "" $0231 1 
BRKKEY = $001 1 1 CHKSNT $0038 1 LOMEM = $0080 2 SSKCTL = $0232 1 
RT CL OK $0012 1 NOCK SM S003C 1 VNTP $0082 2 LPENH = $0234 1 
RTCLOK $0013 1 BPTR $0030 1 VNTO $0084 2 LPENV = $0235 1 
RT CL OK $0014 1 FTYPE = $003E 1 VVTP = $0086 2 COEVIC $023A 1 
8UFADR = $0015 2 FEOF = $003F 1 STMTA8 = $0088 2 CCOHNO $0238 1 
ICCOMT $0017 1 FREQ = $0040 1 STMCUR = $008A 2 CAUXl = $023C 1 
DSKFMS = $0018 2 SOUN OR $0041 1 ST ARP $008C 2 CAUX2 $0230 1 
OSKUTL = $001A 2 CRITIC = $0042 1 RUNSTK = $008E 2 TEMP = S023E 1 
PTIMOT = $001C 1 ZBUFP $0043 2 ME MT OP $0090 2 ERRFLG $023F 1 
PBPNT = $0010 1 ZORVA $0045 2 BTDPLN SO OBA 2 OF LABS $0240 1 
PBUFSZ = $001E 1 ZSBA = $0047 2 ERRSAV $00C3 1 OBSECT $0241 1 
PTEMP = SOOlF 1 ERRNO = $0049 1 f RO $0004 1 BOOTAO = $0242 2 
ICHIDZ = $0020 1 CKEY $004A 1 !'ROM $0005 5 COLO ST $0244 1 
lCDNOZ = $0021 1 CASSBT = $0048 1 I RE $00DA 6 DSKTIM = $0246 1 
ICCOHZ $0022 1 DST AT $004C 1 I Rl SOOEO 1 LIN8UF = $0247 40 
ICSTAZ $0023 1 A TRACT = $0040 1 I ntM $00E1 5 Gf>RIOR = S026F 1 
ICBALZ $0024 1 DRKHSK S004E 1 I R2 $00E6 6 PADDLO $0270 1 
ICBAHZ $0025 1 COLRSH = $004F 1 I l~X $00EC 1 PADOLl = $0271 1 
ICPTLZ $0026 1 TMPCHR $0050 1 l :J x $00F2 1 PADDL2 $0272 1 
ICPTHZ = $0027 1 HOLOl $0051 1 lNBUFF $00F3 2 PADDL3 = $0273 1 
IC8LLZ $0028 1 LMARGN = $0052 1 U"DFLG SOOFB 1 PADDL4 = $0274 1 
ICBLHZ = $0029 1 RHARBN $0053 1 11 PTR SOOFC 2 PAODL5 = $0275 1 
ICAX1Z $002A 1 ROWCRS $0054 1 I l ~TR2 $00FE 2 PADDL6 $0276 1 
ICAX2Z $0028 1 COLCRS $0055 2 VlltlLBT $0200 2 PADDL7 = $0277 1 
ICAX3Z $002C 1 DINDEX $0057 1 Vl"RCEO $0202 2 STICKO = $0278 1 
ICAX4Z $0020 1 SAVMSC $0058 2 VINTER = $0204 2 STICK1 $0279 1 
ICAX5Z S002E 1 OLDRDW $005A 1 VllHEAK $0206 2 STICK2 = $027A 1 
ICAX6Z $002F 1 OLDCOL = $0058 2 VI I YBO $0208 2 STICK3 $0278 1 
STATUS = $0030 1 OLDCHR = $0050 1 VII RIN $020A 2 PTRIBO S027C 1 
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NAME ADDR LENGTH NAME ADOR LENGTH NAME AOOR LENl3TH NAME AODR LENGTH 
PTRI61 $0270 1 CRSJNH $02FO 1 JCCOM1 $0352 1 ICPTL4 $0386 1 PTRIG2 $027E 1 KEYOEL $02F1 1 ICSTAl $0353 1 ICPTH4 $0387 1 PTRIG3 $027F 1 CHl = $02F2 1 ICBAL1 $0354 1 ICBLL4 $0388 1 PTRIG4 $0280 1 CHA CT = S02F3 1 ICBAH1 = $0355 1 ICBLH4 $0389 1 PTRI65 $0281 1 CHBAS $02F4 1 ICPTL1 $0356 1 ICAX14 $038A 1 PTRI66 $0282 1 CHAR = $02FA 1 ICPTHl = $0357 1 ICAX24 $0380 1 PTRI67 $0283 1 ATACHR = $02FB 1 ICBLLl = $0358 1 ICAX34 $038C 1 STRIGO $0284 1 CH = $02FC 1 ICBLH1 = $0359 1 ICAX44 $0380 1 STRIG1 $0285 1 FILOAT $02FO 1 ICAX11 = $035A 1 ICAX54 $038E 1 STRIG2 $0286 1 OSPFLG $02FE 1 ICAX21 $035B 1 ICAX64 $038F 1 STRIG3 $0287 1 SSFLAG $02FF 1 ICAX31 $035C 1 ICHI05 $0390 1 CST AT $0288 1 OOEVIC = $0300 1 ICAX41 $0350 1 ICDN05 = $0391 1 WM DOE $0289 1 OUN IT $0301 1 ICAX51 $035E 1 ICCOM5 $0392 1 BLIM * = $028A 1 DCOMND $0302 1 ICAX61 $035F 1 ICSTA5 = $0393 1 TX TROW $0290 1 DST ATS $0303 1 ICHID2 $0360 1 ICBAL5 $0394 1 TXTCOL $0291 2 OBUFLO $0304 1 ICON02 = $0361 1 ICBAH5 $0395 1 TINDEX $0293 1 OBUFHI $0305 1 ICCOM2 $0362 1 ICPTL5 $0396 1 TXTMSC $0294 2 OTIMLO = $0306 1 ICSTA2 = $0363 1 ICPTH5 $0397 1 TX TOLD $0296 6 DBYTLO $0308 1 ICBAL2 $0364 1 IC8LL5 = $0398 1 TMPX1 $029C 1 OBYTHI = $0309 1 ICBAH2 $0365 1 ICBLH5 $0399 1 HOL03 $0290 1 OAUX1 = $030A 1 ICPTL2 = $0366 1 ICAX15 = $039A 1 SU8TMP $029E 1 OAUX2 = $0308 1 ICPTH2 $0367 1 ICAX25 $0398 HOLD2 $029F 1 TIMER1 $030C 2 ICBLL2 $0368 1 ICAX35 $039C OMASK $02AO 1 ADDCOR IC $030E 1 IC8LH2 = $0369 1 ICAX45 $0390 TMPL8T $02A1 1 CASFLG = $030F 1 ICAX12 S036A 1 ICAX55 $039E 1 ESCFLG $02A2 1 TIMER2 = $0310 2 ICAX22 = $0368 1 ICAX65 $039F 1 TA8MAP $02A3 15 TEMP! = $0312 2 ICAX32 $036C 1 ICHID6 = $03AO LOGMAP $0282 4 TEMP2 = $0314 1 ICAX42 $0360 1 ICDND6 $03Al 1 INVFLG $0286 1 TEMP3 = $0315 1 ICAX52 = $036E 1 ICCOM6 $03A2 1 FILFLG $0287 1 SAVIO $0316 1 ICAX62 = $036F 1 ICSTA6 $03A3 1 TMPROW $0288 1 TIMFLG = $0317 1 ICHID3 = $0370 1 IC8AL6 $03A4 1 TMPCOL $0289 2 STACKP $0318 1 JCON03 = $0371 1 IC8AH6 $03A5 SCRFLG $0288 1 TSTAT = $0319 1 1CCOM3 = $0372 1 ICPTL6 = $03A6 HDLD4 $028C 1 HAT ABS = $031A 38 tCBTA3 = $0373 1 ICPTH6 $03A7 HOLDS $0280 1 ICHIOO $0340 1 ICBAL3 = $0374 1 IC8LL6 $03A8 SHFLOK $028E 1 I CONDO $0341 1 tl:BAH3 = $0375 1 ICBLH6 $03A9 1 8DTSCR $028F 1 ICCOMO $0342 1 ll:PTL3 $0376 1 ICAX16 $03AA 1 PCOLRO $02CO 1 I CST AO $0343 1 ICPTH3 $0377 1 ICAX26 $03A8 1 PCOLR1 $02C1 1 ICBALO $0344 1 1t:OLL3 $0378 1 ICAX36 $03AC 1 PCOLR2 $02C2 1 ICBAHO = $0345 1 ll:OLH3 $0379 1 ICAX46 $03AO 1 PCOLR3 $02C3 1 ICPTLO = $0346 1 11:1\X 13 $037A 1 ICAX56 = $03AE 1 COL ORO $02C4 1 

ICPTHO = $0347 1 tt ~l\X23 $0378 1 ICAX66 $03AF 1 CDLOR1 $02C5 1 
ICBLLO $0348 1 ll.l\X33 = $037C 1 ICHI07 $0380 1 COLDR2 = $02C6 1 
IC8LHO $0349 1 II l\X43 = $0370 1 ICON07 $0381 1 CDLOR3 $02C7 1 
ICAX10 = $034A 1 11 l\X53 $037E 1 ICCOM7 $0382 1 COLOR4 $02C8 1 
ICAX20 $0348 1 It l\X63 "' $037F 1 ICSTA7 $0383 1 RAMSIZ $02E4 1 
ICAX30 $034C 1 11ltl04 • $0380 1 IC8AL7 $0384 1 MEMTOP $02E5 2 
ICAX40 $0340 1 II llNll4 • $0381 1 IC8AH7 $0385 1 MEMLO $02E7 2 
ICAX50 $034E 1 II I llM4 • $0382 1 ICPTL7 $0386 1 DVSTAT $02EA 4 
ICAX60 $034F 1 11 I I 1\4 • $0383 1 ICPTH7 = $0387 C8AUOL $02EE 1 
ICHID1 $0350 1 I I Ul\I 4 • $0384 1 IC8LL7 = $0388 CBAUDH $02EF 1 
ICON01 $0351 1 I• 111\114 • $0385 1 ICBLH7 $0389 

-56- -~57-~ 



l 
NAME ADDR LENBTH NAME AODR LENBTH NAME ADDR LENGTH 
ICAX17 $03BA 1 POT4 = $0204 1 OI SK I V SE450 1 
ICAX27 $03BB 1 POT5 $0205 1 OSK INV SE453 1 ICAX37 $03BC 1 POT6 = $0206 1 CIOV = $E456 1 
ICAX47 $0380 1 POT7 $0207 1 S I DV SE459 1 ICAX57 $038E 1 ALLPOT $0208 1 SETV8V $E45C 1 ICAX67 = $038F 1 K8COOE $0209 1 SYSVBV $E45F 1 PRN8UF = $03CO 40 RANDOM = $020A 1 XITVBV $E462 1 CAS8UF $03FO 131 POT GO $0208 1 SIOINV = $E465 1 L8PR1 $0S7E 1 SER IN $0200 1 SENOEV $E468 1 LBPR2 = S057F 1 IRQST $020E 1 I NTI NV $ E46B 1 LBUFF = $0580 128 SKSTAT $D20F 1 CIOI NV $ E46E 1 CARTCS $BFFA 2 PORTA = $0300 1 BLKBDV SE471 1 CART = $BFFC 1 PORTB = $0301 1 WARMSV $E474 1 CARTFG $BFFD 1 PAC TL $0302 1 COLOSV SE477 1 CART AD = $BFFE 2 PBCTL = $0303 1 R8LOKV $ E47A 1 HP OS PO $0000 1 DMACTL = $0400 1 CSOPIV S E470 1 HPOSP1 = $0001 1 CHACTL = $0401 1 

HPOSP2 = $0002 1 DLISTL $0402 1 
HPOSP3 = $0003 1 OLISTH $0403 1 
HPOSMO = $0004 1 HSCROL = $0404 1 
HPOSM1 = $000:5 1 VSCROL $0405 1 
HPOSM2 = $0006 1 PM8ASE = $0407 2 
HPOSM3 $0007 1 CH8ASE $0409 1 
SIZEPO $0008 1 WSYNC $040A 1 
SIZEP1 = $0009 1 VCOUNT $0408 1 
SIZEP2 = $DOOA 1 PENH $040C 1 
SIZEP3 $0008 1 PENV = $0400 1 
SIZEM = $000C 1 NM I EN $040E 1 
GRAF PO :s $0000 1 NMIRES = $040F 1 
GRAFP1 = $000E 1 AFP $0800 1 
GRAFP2 $DOOF 1 FASC S08E6 1 
GRAFP3 .. $0010 1 IFP $09AA 1 
GRAFM $0011 1 FPI $0902 1 
COLPMO $0012 1 ZFRO $DA44 1 
COLPM1 $0013 1 ZF1 = $0A46 1 
COLPM2 $0014 1 FSUB = SDA60 1 
COLPM3 $001:5 1 FADD SOA66 1 
COLPFO = $0016 1 FMUL $0ADB 1 
COLPF1 = $0017 1 FOIV $0828 1 
COLPF2 = $0018 1 PLYEVL = $0040 1 
COLPF3 $0019 1 FLOOR $0089 1 
COL BK = $001A 1 FLOOP = $0080 1 
PRIOR $0018 1 FLD1R $0098 1 
VDELAY SD01C 1 FL01P $009C 1 
GRACTL $0010 1 FSTOR $DOA7 1 
HITCLR $001E 1 FSTOP SDOAB 1 
CONSOL = SD01F 1 FMOVE = $0086 1 
POTO $0200 1 EXP $DOCO 1 
POT! = $0201 1 EXP10 = SDOCC 1 
POT2 $0202 1 LOG = SDECD 1 
POT3 = $0203 1 LOG10 $DE01 1 
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