
5 sophisticated disk utilities with which you can:

* edit normal or protected disks
* quickly find and recover any intact file, however 

badly the disk is corrupted
* list programs directly from any disk - protected or not
* examine textfiles directly from any disk - protected 

or not
* analyse the formatting of normal or protected disks
* decrypt commercial software - or encrypt your own
* rapidly auto-search normal or protected disks for 

anything you like
* understand & use the latest copy protection methods
* use your Apple as a powerful document retrieval system
* make use of an exhaustive knowledge of disk lore

Includes “THE CIA FILES”, a complete 60,000+ word guide 
to the Apple®disk.
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INC
The word APPLE i s  a r e g i s t e r e d  t r a d e ma r k  of  APPLE COMPUTER,



TABLE OF CONTENTS

CHAPTER ONE - An I n t r o d u c t i o n  t o  The CIA 1

CHAPTER TWO -  Tr i cky Dick 5

CHAPTER THREE -  I n t e r m e d i a t e  Level  T r i c k s  wi t h  Tr i cky Dick 29

CHAPTER FOUR -  The L i n g u i s t  36

CHAPTER FIVE -  The S e c r e t s  o f  So f t wa r e  P r o t e c t i o n  58

CHAPTER SIX -  The Code Br ea ke r  75

CHAPTER SEVEN -  The Tr a c e r  87

CHAPTER EIGHT -  The Tr a c ke r  112

APPENDIX A -  G e t t i n g  on Top o f  Hex 120



CHAPTER ONE — An Introduction to The CIA

Welcome t o  t h e  wor l d of  t he  CIA!

The CIA i s  a g r o u p  o f  5 p o w e r f u l  d i s k  e s p i o n a g e  u t i l i t i e s  
t h a t  w i l l  a l l o w  you t o  i n v e s t i g a t e ,  a n a l y s e ,  e d i t ,  p r o t e c t ,  
d e c r y p t ,  e n c r y p t ,  l o c a t e ,  l i s t ,  t r a n s l a t e ,  t r a c e ,  v e r i f y ,  and 
exa mi me  p r o g r a m s  and d a t a f i l e s  on n o r m a l  and p r o t e c t e d  d i s k s .  
I t  c o n t a i n s  many new f e a t u r e s  neve r  b e f o r e  o f f e r e d  t o  t h e  Apple 
c o m p u t i n g  p u b l i c .  Wh a t ! s mor e ,  much o f  t h e  d i s k  l o r e  t h a t  
a p p e a r s  i n  t h i s  book has  n e v e r  f ound  i t s  way i n t o  p r i n t  u n t i l  
now.

Her efs what  t he  CIA l i n e u p  l ooks  l i k e .

TRICKY, JPI&K i s  an a l l - p u r p o s e  d i s k  e d i t o r  w i t h  a d i f f e r e n c e  
-  i t  can be u s e d  b o t h  on n o r ma l  ggjjj mos t  p r o t e c t e d  d i s k e t t e s .  
Not  on l y  t h a t ,  i t  e n a b l e s  you t o  r e a d  i n  a s e c t o r  d i r e c t l y  f r o m 
a d i s k  and l i s t  t h e  s e c t o r ’ s c o n t e n t s  on y o u r  s c r e e n  o r  p r i n t e r  
i n  I n t e g e r  or  A p p l e s o f t  BASIC, a s s e mb l e r ,  hex,  and ASCII.  Among 
may o t h e r  us e s  you w i l l  f i n d  Tr i cky  Di ck’s t r i c k s  i n v a l u a b l e  f o r  
p a t c h i n g  a nd  c u s t o m i z i n g  y o u r  own d i s k s ,  p r o t e c t i n g  y o u r  
s o f t w a r e ,  and r e a d i n g  and a l t e r i n g  n o r m a l  and mos t  p r o t e c t e d  
pr ograms .

THE LINGUIST dumps a t r a c k  o f  raw n i b b l e s  d i r e c t l y  f rom aBli 
d i s k  -  p r o t e c t e d  o r  nrnT. 1 t  a l s o  d e c o d e s  a d d r e s s  d a t a  f ou n d  on 
t h e  d i s k  a nd  t r a n s l a t e s  r a w d i s k  n i b b l e s  i n t o  h e x .  The 
t r a n s l a t e d  n i b b l e s  ca n  t h e n  be l i s t e d  by T r i c k y  Di ck  i n  BASIC,  
a s s e m b l e r ,  and ASCII .  T h i s  means  t h a t  The L i n g u i s t  makes  i t  
p o s s i b l e  f o r  you t o  l i s t  t h e  p r o g r a m s  and t e x t f i l e s  f r o m 
d i s k ,  n o r m a l ,  c o r r u p t e d ,  or  l o c k e d .  You can u s e  i t  t o  have  a 
c l o s e r  l ook  a t  your  f a v o r i t e  games,  examine d i s k  f o r m a t t i n g ,  and 
r e c o v e r  lost pr ograms  no m a t t e r  how badl y t h e  d i s k  t h e y ’r e  on i s  
c o r r u p t e d .

THE pmt nm axcl i es.  normal .  and most  p r o t e c t e d
d i s k s  s e c t o r  by s e c t o r  f o r  any 1 -  6 s t r i n g s  you s p e c i f y  i n  ASCII 
or  hex.  I t  w i l l  a l s o  s n i f f  o u t  t h e  VTOC, c a t a l o g  s e c t o r s ,  and 
t r a c k / s e c t g r  l i s t s  on noTTnaX and p r o t e c t e d  d i s k s .  You can choose 
oi rer - sume,  or  a l l  o f  i t s  9 s e a r c h  o p t i o n s ,  and The T r a c e r  w i l l  
c a r r y  t hem o u t  , s c a n n i n g  an e n t i r e  d i s k  i n  19 -
135 seconds .  When i t  f i n d s  s ome t h i ng  you’r e  l oo k i n g  f o r  i t  j umps 
back i n  Tr i cky  Dick and p l a c e s  a c u r s o r  on t h e  i t em i t ’s l o c a t e d .  
T h i s  a l l o w s  you t o  t h o r o u g h l y  s e a r c h  and e d i t  a d i s k  i n  r e c o r d  
t i me .

makes use  of  a s p e c i a l  t a b l e  i n  DOS 3.3 and 
3.2 t o  d e c r  yj a l ^ U i e . - m o s t  pjogu 1 a r  ’’s e c r e t  c o d e ” u s e d  t o  h i d e  
c ommer c i a l  p r ograms  f rom pr y i ng  eyes .  What ’s more,  t h i s  book’s 
c h a p t e r  on The Code Br e a ke r  t e l l s  you how t o  p r o t e c t  and e n c r y p t  
your  own f i l e s  u s i ng  t h e  same method.
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TM .l. T M r .r . M c l o s e l y  s h a d o ws t h e d i s k  ar m,  r e p o r t i n g  i t s  
every move as  DOS LOAD̂ T, SAVES, RENAMES, or  does  a n y t h i n g  e l s e  t o  
a d i s k .  The T r a c k e r  l e a v e s  on y o u r  s c r e e n  o r  p r i n t e r  a l i s t  o f  
every t r a c k  and s e c t o r  v i s i t e d ,  and every r ea d  or  w r i t e  o p e r a t i o n  
c a r r i e d  out  du r i n g  any d i s k  a c c e s s .  You can use t h i s  u t i l i t y  to 
f i n d  o u t  e x a c t l y  w h e r e  a d i s k  i s  c r a s h i n g ,  make a p e r m a n e n t  
r e c o r d  o f  your  f i l e s ,  and l e a r n  more about  how DOS works .
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THE CIA FILES i s  t h i s  book.  I t  c o n s i s t s  o f  w e l l  over  50,000 
w o r d s r T n r r W W P m y  a seTT“̂ 5~crf e x t e n s i v e  and c a r e f u l l y  wor ked  
o u t  t u t o r i a l s  d e s i g n e d  t o  t u r n  you i n t o  a d i s k  e x p e r t .  As you 
l e a r n  t o  u s e  t h e  CIA u t i l i t i e s ,  t h e y  a l s o  become y o u r  p e r s o n a l  
g u i d e s ,  l e a d i n g  you s t e p  by s t e p  f r om a b e g i n n e r ’ s k n o w l e d g e  o f  
t h e  d i s k  t o  t h a t  o f  a p r o .  H e r e  y o u ’ l l  f i n d  a w e a l t h  o f  
i n f o r m a t i o n  r e l a t i n g  t o  d i s k  r e p a i r  and f i l e  r e c o v e r y ,  DOS 
p a t c h e s ,  copy p r o t e c t i o n ,  d i s k  f o r m a t t i n g ,  p r o g r a m e n c r y p t i o n ,  
and many o t h e r  v i t a l  t o p i c s .  Much o f  t h e  m a t e r i a l  a p p e a r s  h e r e  
i n  p r i n t  f o r  t h e  f i r s t  t i me .

Xbe £ii
In o r d e r  t o  make t h e  CIA as  f l e x i b l e  as  p o s s i b l e ,  we’ ve 

adopt ed  a modul a r  appr oach  whi ch works  l i k e  t h i s .  Tr i cky  Dick i s  
w h a t  you m i g h t  c a l l  a c h i e f  e x e c u t i v e  p r o g r a m ,  i n  t h a t  i t  
c o n t r o l s  t h e  o p e r a t i o n s  o f  t h e  o t h e r  CIA u t i l i t i e s .  They a r e  
a c c e s s e d  t h r o u g h  Tr i cky Dick,  and c o n s i d e r a b l e  i n f o r m a t i o n  g e t s  
pas s ed  back and f o r t h  as  t hey work a d i s k  over .

The f i r s t  s t e p  , i n  u s i n g  t h e  CIA i s  t o  BRUN T r i c k y  Di ck.  
Then when you need  t o  c a l l  upon one o f  t h e  o t h e r  u t i l i t i e s ,  you 
s i m p l y  BLOAD i t .  A s i n g l e  k e y s t r o k e  t r a n s f e r s  c o n t r o l  t o  t h e  
u t i l i t y  you h a v e  j u s t  summoned and e n a b l e s  i t  t o  c a r r y  o u t  i t s  
work.  Dur ing c e r t a i n  o p r a t i o n s ,  t he  module i n  q u e s t i o n  w i l l  pas s  
d a t a  t o  T r i c k y  Di ck  f o r  s p e c i a l  p r o c e s s i n g .  For  e x a m p l e ,  when 
The T r a c e r  f i n d s  a s t r i n g  i t ’ s l o o k i n g  f o r ,  i t  a u t o m a t i c a l l y  
j umps back t o  Tr i cky Dick,  d i s p l a y s  t he  s t r i n g ,  and p l a c e s  Tr i cky 
D i c k ’s c u r s o r  on t h e  f i r s t  c h a r a c t e r .  Now T r i c k y  Di ck  i s  i n  
c h a r g e  and n e e d s  on l y  a f ew k e y s t r o k e s  f r o m you t o  e d i t  t h e  
s t r i n g  a n d / o r  t h e  o t h e r  d a t a  i n  t h e  s e c t o r  where  i t  r e s i d e s .

The o n l y  e x c e p t i o n  t o  t h i s  s y s t e m  i s  The T r a c k e r  who wo r k s  
a l o n e .  C o m p l e t e  i n s t r u c t i o n s  f o r  u s i n g  T r i c k y  D i c k  i n  
c o n j u n c t i o n  w i t h  t he  modules  a r e  g i ven  i n  t h i s  book.

GfiAdiB R&iUfiiiaUS

As you may have  g a t h e r e d  f r om t h e  p r e v i o u s  d i s c u s s i o n ,  The 
CIA p r o g r a m s  a r e  NOT c o p y - p r o t e c t e d  i n  any way.  However ,  i n  
o r d e r  t o  g i v e  you some h a n d s - o n  p r a c t i c e  u s i n g  CIA on l o c k e d  
d i s k s ,  I h a v e  " p r o t e c t e d ” t r a c k  $22 and p l a c e d  a " h a l f - t r a c k "  
b e t w e e n  t r a c k s  $20 and $21.  N e v e r t h e l e s s ,  t h e  CIA p r o g r a mn  
a r e  c o p y a b l e ,  l i s t a b l e ,  and m o d i f i a b l e .  I n  f a c t ,  t h i s  book 
c o n t a i n s  a number  of  s p e c i a l  p a t c h e s  t o  c u s t o mi z e  Tr i cky  Dick and 
some of  t h e  modules .
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Thi s  means t h a t  b e f o r e  doing a n y t h i n g  e l s e  you s hou l d  mak£ 
a t  l e a s t  t wo b a c k u ps o f  t h e  CIA d i s k ,  Y o u ' l l  need  t o  u s e  FllT^on 
y d t l T ^ l ^ I e ^ y s T e m M a s t e r  d i s k  f o r  t h i s  pur pose  (COPYA won' t  work 
b e c a u s e  o f  t r a c k s  $22 and $20 1 / 2 ) .  A f t e r  r e a d i n g  p a r t  o f  t h i s  
book ,  you w i l l  a l s o  be a b l e  t o  copy t r a c k  $22 a c r o s s  t o  y o u r  
backups .

frw ba Use Ibis Book
Each o f  t h e  CIA p r o g r a m s  has  a t  l e a s t  one c h a p t e r  d e v o t e d  t o  

i t .  Near  t h e  b e g i n n i n g  o f  e a c h  p r o g r a m ' s  c h a p t e r  y o u ' l l  f i n d  a 
c o n c i s e  s e t  o f  i n s t r u c t i o n s  f o r  u s i n g  t h a t  p r o g r a m.  I f  you a r e  
an e x p e r i e n c e d  d i s k  pe r s on ,  t h i s  w i l l  be enough t o  g e t  you goi ng.  
However ,  i f  y o u ' r e  c l o s e r  t o  b e i n g  a b e g i n n e r ,  t h e  way t o  u s e  
e a c h  c h a p t e r  i s  t o  t r y  o u t  i t s  i n s t r u c t i o n s  i n  o r d e r  t o  g e t  
f a m i l i a r  w i t h  t h e i r  e f f e c t  on t h e  program i n q u e s t i o n .  The next  
s t e p  i s  t o  move on t o  t h e  t u t o r i a l  w h i c h  d i r e c t l y  f o l l o w s  t h e  
i n s t r u c t i o n s  and work your  way t h r ough  i t .

As you wor k  t h r o u g h  t h e  t u t o r i a l s  f r o m b e g i n n i n g  t o  end o f  
t h e  book ,  y o u ' l l  f i n d  t h a t  t h e  m a t e r i a l  be c ome s  mor e  and more  
a d v a n c e d .  I  s e t  i t  o u t  t h i s  way so t h a t  no m a t t e r  w h a t  y o u r  
l e v e l  o f  e x p e r t i s e ,  you cou l d  f i n d  a s t a r t i n g  p o i n t  i n  t h i s  book 
f rom which t o  p r o g r e s s  t o  g r e a t e r  knowl edge  about  t he  d i s k .

I f  y o u ' v e  a l r e a d y  g o t  some e x p e r i e n c e ,  you may f i n d  t h a t  
some o f  t h e  m a t e r i a l  i n  t h e  f i r s t  c o u p l e  o f  c h a p t e r s  i s  n o t  new 
t o  you ,  h a v i n g  a p p e a r e d  e l s e w h e r e  i n  t h e  l i t e r a t u r e .  I t s  
i n c l u s i o n  was n e c e s s a r y  so t h a t  even an Apple newcomer would have 
a p l a c e  t o  s t a r t .  So i f  some o f  t h e  t r i c k s  d e s c r i b e d  i n  t h e  
b e g i n n i n g  o f  t h i s  book l o o k  f a m i l i a r ,  t a k e  h e a r t  and move on t o  
t h e  n e x t  c h a p t e r  -  I ' m p r e t t y  s u r e  t h a t  s o o n e r  or  l a t e r  y o u ' l l  
f i n d  p l e n t y  of  t h i n g s  t o  g e t  your  t e e t h  i n t o .

baaa Us a Lias
Our g o a l  i s  t o  p r o d u c e  good ,  s o u n d ,  u s u a b l e  s o f t w a r e  f o r  a 

w i d e  r a n g e  o f  i n t e r e s t s ,  and a t  a l ow c o s t .  I n  o r d e r  t o  do t h a t  
e f f e c t i v e l y ,  we ha ve  t o  know a b o u t  jfiGUE p a r t i c u l a r  n e e d s  and 
i n t e r e s t s .  So i f  t h e r e  a r e  any i mpr ovement s  you' d l i k e  t o  s ee  in 
t he  CIA, any s i m i l a r  t y p e s  o f  s o f t w a r e  you' d l i k e  see  w r i t t e n ,  or  
any bugs you s p o t  i n  t he  pr ograms  or  t h i s  book,  l e t  us know. Due 
to  our  h e c t i c  s c h e d u l e s ,  I  c a n ' t  p r omi s e  you a l e t t e r  i n  r e t u r n ,  
b u t  you can  r e s t  a s s u r e d  t h a t  w e ' l l  t a k e  y o u r  c o m p l a i n t s ,  
c o m p l i m e n t s ,  and i d e a s  s e r i o u s l y  when w e ' r e  p u t t i n g  t o g e t h e r  
f u t u r e  p r o j e c t s .

I f  and when any CIA u p d a t e s  e m e r g e ,  w e ' l l  w r i t e  t o  and ,
o f f e r  them t o  you a t  a premium p r i c e .  We ' l l  a l s o  keep you pos t e d !  
about  any o t h e r  s o f t w a r e  we' ve go t  goi ng .  But  i n  o r d e r ,  t o  keep 
t h i s  s o r t  o f  c o n t a c t  w i t h  o u r  c u s t o m e r s ,  we need  t o  know a b o u t  
you.  To make s u r e  we do,  i f  you d i d n ' t  g e t  t h i s  p r o g r a m 
d i r e c t l y  f rom Golden D e l i c i o u s  So f t wa r e ,  drop us a p o s t  ca r d  w i t h  
y o u r  name and a d d r e s s  f o r  ou r  r e c o r d s .  T h i s  i s  a p l o y  t o
make you a " r e g i s t e r e d  own e r "  o f  o u r  s o f t w a r e  a s  many p r o g r a m
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p u b l i s h e r s  a t t e m p t  t o  do,  b u t  r a t h e r  t o  e n a b l e  us  t o  ke e p  you
p o s t e d  on any e x c i t i n g  new d e v e l o p m e n t s  i n  o u r  p r o d u c t  l i n e  as  f t  ■ !
soon as t hey  b r eak .  ^

EH e r e ' s  hopi ng you g e t  many hour s  o f  fun out  o f  t h e  CIA!
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CHAPTER TWO -  Tricky Dick

Your  f i r s t  CIA c o n t a c t  i s  T r i c k y  Di c k .  So g e t  o u t  a b l a n k  
f l oppy  and g e t  r eady t o  e n t e r  a new domain of  d i s k  d o c t o r i n g .

But  f i r s t ,  i f  you have not  a l r e a d y  done so,  make a coup l e  o f  
c o p i e s  o f  t h e  CIA d i s k ,  u s i n g  FID, and w r i t e  p r o t e c t  them.  Then 
p u t  t h e  o r i g i n a l  away and b o o t  up one o f  t h e  c o p i e s .  When t h e  
CIA menu a p p e a r s ,  s e l e c t  o p t i o n  £1.  I know you’ re  anx i ous  t o  ge t  
b e t t e r  a c q u a i n t e d  w i t h  T r i c k y  Di c k ,  b u t  j u s t  b e f o r e  you s t a r t ,  
you mi gh t  be i n t e r e s t e d  i n  he a r i n g . . . .

A FIRST WORD ABOUT DISK DATA

I f  you a r e  a l r e a d y  f a m i l i a r  w i t h  t h e  d i f f e r e n c e s  be t ween  a 
raw n i b b l e  dump d i r e c t l y  f r om t h e  d i s k  and a d i s k  r e a d  u s i n g  
RWTS, you ca n  s k i p  t h i s  e x p l a n a t i o n  and j ump t o  " T r i c k y  D i c k ’ s 
I n s t r u c t i o n s ’* i n  t he  ne x t  s e c t i o n .  Up t o  now, t h e s e  two methods  
o f  r e a d i n g  a d i s k  seem t o  h a v e  be e n  d o c u m e n t e d  i n  a ma nner  
c o m p r e h e n s i b l e  on l y  t o  t h o s e  p r o g a m m e r s  c a p a b l e  o f  w r i t i n g  
ma c h i n e  c o d e  i n  t h e i r  s l e e p .  T h i s  p r o m p t e d  me t o  s t a r t  t h i n g s  
o f f  w i t h  a d e t a i l e d  d i s c u s s i o n  d e s i gne d  c l a r i f y  d i s k  e x a mi n a t i o n  
f o r  you and e n a b l e  you t o  g e t  t he  maximum use and en j oyment  f rom 
t h e  CIA.

The f i r s t  t h i n g  you n e e d  t o  know i s  t h a t  when you SAVE or  
BSAVE any p r o g r a m ,  DOS t o t a l l y  a l t e r s  t h e  p r o g r a m c o d e  j u s t  
b e f o r e  w r i t i n g  i t  t o  t h e  d i s k .  The n e x t  t i m e  you l o a d  o r  run 
t h a t  p r o g r a m ,  DOS c h a n g e s  i t  r i g h t  b a c k  a g a i n  t o  i t s  o r i g i n a l  
f o r m.  The u s e r ,  n a t u r a l l y  enough ,  n e v e r  n o t i c e s  t h i s  p r o c e s s ,  
and i t  i s  c a r r i e d  ou t  i n  a manner  g u a r a n t e e d  not  t o  i n t e r f e r e  i n  
any way w i t h  t h e  r unn i ng  o f  your  Apple.

Why s h o u l d  DOS go t o  a l l  t h i s  e x t r a  t r o u b l e  w h e n e v e r  any 
i n f o r m a t i o n  i s  p u t  on o r  t a k e n  o f f  t h e  d i s k ?  The a n s w e r  l i e s  
d e e p  i n  t h e  i n n a r d s  o f  y o u r  m a c h i n e .  The A p p l e ’ s h a r d w a r e  ( and 
t h a t  o f  many o t h e r  m i c r o s )  has  some i n n a t e  l i m i t a t i o n s  w h i c h  
r e s t r i c t  t h e  r a n g e  o f  b y t e  v a l u e s  t h a t  ca n  be a l l o w e d  t o  p a s s  
be t ween  t h e  machine and i t s  d i s k  d r i v e s .

Now i f  you t ype  ’’CALL - 1 5 1 ” i n t o  your  machine and t hen  l i s t  
a l a r g e  r a n g e  o f  memory (by t y p i n g ,  s a y ,  " F800. FFFF” ) you w i l l  
p r obab l y  n o t i c e  t h a t  a l m o s t  every b y t e  v a l u e  from $00 t o  $FF can 
be s e e n  s c r o l l i n g  by ( s e e  Append i x  A i f  you f e e l  t h e  need  o f  a 
b r u s h - u p  on hexa dec i ma l  numbers  a t  t h i s  p o i n t ) .  Ev e r y t h i ng  t h a t  
i s  s t o r e d  i n  RAM -  p r o g r a m s ,  ASCII  c o d e ,  t e x t f i l e s ,  e t c .  -  i s  
r e p r e s e n t e d  by a b l o c k  o f  one o r  mor e  hex v a l u e s  i n  t h i s  r a n g e .  
T h i s  means  t h a t  y o u r  m a c h i n e  has  256 d i f f e r e n t  b y t e  v a l u e s  t o  
make use o f  f o r  r e p r e s e n t i n g  i n f o r m a t i o n  i n  memory ( s i n c e  t h e r e  
a r e  256 d i f f e r e n t  hex numbers  i n  t h e  r ange  $00 t o  $FF).

U n f o r t u n a t e l y ,  when communi ca t i ng  w i t h  i t s  d i s k  d r i v e s ,  your  
App l e  c a n ’ t  h a n d l e  s u c h  a l a r g e  r a n g e  o f  v a l u e s .  B e c a u s e  o f  t h e  
h a r d w a r e  c o n s t r a i n t s  m e n t i o n e d  a b o v e ,  DOS 3*3 on l y  s e n d s  t o  t h e
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d i s k ,  or  r e c e i v e s  f rom i t ,  v a l u e s  f r om $96 t o  $FF (150 t o  256 lri 
d e c i m a l ) .  Even w i t h i n  t h i s  l i m i t e d  r a n g e  s ome  b y t e s  a r e  
,T*i 11 eg a 1" i n  t h a t  t h e y  v i o l a t e  t h e  Appl e*s  h a r d w a r e  r u l e s .  
O t h e r s  a r e  ’*r e s e r v e d " , i . e . ,  s e t  a s i d e  f o r  s p e c i a l  d i s k  u s e .  In 
f a c t ,  DOS 3.3 has t o  r e p r e s e n t  a l l  t he  256 d i f f e r e n t  v a l u e s  t h a t  
a p p e a r  i n  RAM u s i n g  o n l y  64 v a l u e s  on t h e  d i s k .  Even more 
a m a z i n g  i s  t h e  f a c t  t h a t  e a r l i e r  v e r s i o n s  o f  DOS had t o  make do 
wi t h  even a s m a l l e r  range o f  d i s k  b y t e s .

A l i t t l e  l a t e r  on,  I*m g o i n g  t o  e x p l a i n  t h e s e  m y s t e r i e s  i n  
c o n s i d e r a b l e  d e p t h ,  b u t  f o r  t h e  moment  l e t * s  come b a c k  t o  t h e  
s u b j e c t  o f  t h e  t wo d i f f e r e n t  ways  o f  r e a d i n g  a d i s k .  The s e  a r e  
(1)  a raw n i b b l e  dump, and (2) an RWTS r ead.

^  Ibe EauUikbls Qubjc
The e x p r e s s i o n  " r aw n i b b l e s "  r e f e r s  t o  t h e  i n f o r m a t i o n  

as  i t  i s  r e p r e s e n t e d  on t he  d i s k  -  i n  o t h e r  words ,  i n  t he  
s p e c i a l l y  e n c o d e d  f o r m d e s c r i b e d  ab o v e .  When you e x a m i n e  t h i s  
d i s k  d a t a ,  you w i l l  o f  c o u r s e  n o t i c e  ( i f  you a r e  r e a d i n g  a DOS 
3.3 d i s k )  t h a t  t h e  hex n u mb e r s  t h a t  a p p e a r  on y o u r  s c r e e n  r a n g e  
i n  v a l u e  f r om $96 t o  $FF.  So,  u n l e s s  you have  b u i l t - i n  b o o l e a n  
l o g i c  i n  your  b r a i n ,  t h i s  w i l l  ha r d l y  be r e c o g n i z a b l e  as program 
or  t e x t f i l e  code.

More i n t e r e s t i n g l y ,  however ,  you w i l l  a l s o  see a l o t  of  da t a  
w h i c h  i s  f l a t  p a r t  o f  any p r o g r a m .  I n  f a c t ,  you w i l l  b e h o l d  
dozens  o f  hex numbers  whose s o l e  r a i s o n  d*e t r e  i s  t o  he l p  DOS do 
i t s  j ob  in g e t t i n g  i n f o r m a t i o n  on and o f f  t he  d i s k .  These "DOS 
ma r ks "  w i l l  t e l l  you a g r e a t  d e a l  a b o u t  t h e  d i s k  and w i l l  be 
cover ed i n  d e t a i l  l a t e r  on.  For now, s u f f i c e  i t  t o  say t h a t  when 
you do a raw n i b b l e  dump,  you can summon up a d i s p l a y  o f  a n y t h i n g  
on t h e  d i s k  e x c e p t  t h e  l a b e l  -  e x a c t l y  as  i t  i s  w r i t t e n  on t h e  
t r a c k  you s e l e c t  f o r  r e a d i n g ,

Xbe BUIS Beat)
"RWTS" i s  an a b b r e v i a t i o n  f o r  a s u b r o u t i n e  i n  DOS c a l l e d  

"Read and W r i t e  T r a c k s  and S e c t o r s " .  RWTS i s  t h e  p a r t  o f  DOS 
t h a t  d oe s  a l l  t h e  donkey  work i n v o l v e d  i n  p u t t i n g  d a t a  on t h e  
d i s k  and g e t t i n g  i t  b a c k  i n t o  t h e  ma c h i n e .  One o f  i t s  mor e  
i m p o r t a n t  j o b s  i s  t o  t r a n s l a t e  t h e  raw n i b b l e s  on t h e  d i s k  bac k  
i n t o  c ode  w h i c h  i s  i n t e l l i g i b l e  b o t h  t o  t h e  App l e  ROMS and t o  
pr ogrammers .

A n o t h e r  f u n c t i o n  RWTS c a r r i e s  o u t  i s  f i l t e r i n g  o u t  t h e  DOS 
ma r ks  r e f e r r e d  t o  ab o v e .  Once a p r o g r a m  i s  l o a d e d  i n t o  memory,  
they s e r v e  no f u r t h e r  pur pose  and hence a r e  d i s c a r d e d  j u s t  a f t e r  
b e i n g  p i c k e d  up by t h e  r e a d / w r i t e  he a d .  So w h a t  you g e t  when you 
do an RWTS r e a d  i s  a b l o c k  o f  d a t a ,  n e a t l y  t r a n s l a t e d  b a c k  i n t o  
numbers  t h a t  r e p r e s e n t  program or  t e x t f i l e  code,  and w i t h o u t  any 
s u p e r f l u o u s  d i s k  i n f o r m a t i o n  t hr own in.  Another  way o f  t h i n k i n g  
a b o u t  t h i s  i s  t o  r e me mb e r  t h a t  when DOS l o a d s  or  r u n s  any 
p r o g r a m ,  i t  a u t o m a t i c a l l y  p e r f o r m s  an RWTS r e a d  t o  g e t  t h e  
p r o g r a m i n t o  memory.  A raw n i b b l e  dump,  on t h e  o t h e r  hand ,
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comes  d i r e c t l y  f r om t h e  d i s k  i t s e l f ,  b y p a s s i n g  RWTS and DOS 
e n t i r e l y .

The s o f t w a r e  on t h e  CIA d i s k  w i l l  e n a b l e  you t o  r ead  a d i s k  
i n  e i t h e r  o f  t h e  a bove  wa y s .  T r i c k y  Di ck  by i t s e l f  ca n  o n l y  do 
an RWTS r e a d .  But  i f  you a l s o  g e t  The L i n g u i s t  on t h e  c a s e ,  you 

T O 1  a l s o  be a b l e  t o  c a r r y  o u t  a raw n i b b l e  dump on any d i s k  
w h a t s o e v e r .  Much,  much more  a b o u t  t h e s e  f u n c t i o n s  w i l l  be 
r e v e a l e d  i n  due c o u r s e ,  b u t  f i r s t  l e t ' s  g e t  b e t t e r  a c q u a i n t e d  
wi t h  Tr i cky  Dick.

TRICKY DICK’ S INSTRUCTIONS

Thi s  s e c t i o n  b r i e f l y  o u t l i n e s  t h e  commands used i n  o p e r a t i n g  
Tr i cky Dick.  I f  you a l r e a d y  po s s e s s  c o n s i d e r a b l e  d i s k  knowledge 
and e x p e r i e n c e ,  t h e s e  s hou l d  be enough t o  g e t  you goi ng.  I f  you 
have  s o me w h a t  l e s s  e x p e r t i s e ,  t h e  way t o  u s e  t h i s  s e c t i o n  i s  t o  
w o r k  t h r o u g h  i t  f a i r l y  c a r e f u l l y ,  t r y i n g  o u t  t h e  v a r i o u s  
commands ,  and w a t c h i n g  t h e i r  e f f e c t  on T r i c k y  D i c k ’s d i s p l a y  
A f t e r  t h i s ,  you s h o u l d  wor k  t h r o u g h  t h e  T r i c k y  Di ck  t u t o r i a l  
which f o l l o w s  t h i s  s e c t i o n .  Thi s  t u t o r i a l  i s  d e s i gne d  not  only 
t o  he l p  you use Tr i cky Dick as e f f e c t i v e l y  as p o s s i b l e ,  but  a l s o  
t o  put  you w e l l  on t he  road to  becoming a d i s k  e x p e r t .

I b e  J c i skas  Diels D i s a l a s :  P r e s s  any k*ey t o  g e t  o u t  o f  t h e  
i n i t i a l  d i s p l a y  t h a t  a p p e a r s  when T r i c k y  Di ck  i s  r u n .  T h i s  w i l l  
b r i n g  up t h e  d a t a  v i e w i n g  a r e a ,  b u t  w i l l  l e a v e  i n t a c t  t h e  t h r e e  
l i n e s  o f  p a r a m e t e r s  a t  t h e  t o p  o f  t h e  s c r e e n  and t h e  command l i n e  
a t  t h e  bo t t om.  These w i l l  a l ways  r ema i n  in view no m a t t e r  what  
T r i c k y  Di ck  i s  d o i n g .  "ALL COMMANDS" a t  t h e  l o w e r  r i g h t  o f  t h e  
s c r e e n  p r ompt s  you t o  e n t e r  t he  i n s t r u c t i o n  you wi sh  Tr i cky  Dick 
t o  e x e c u t e .  Each command i s  e c h o e d  on t h e  r i g h t  o f  t h e  t o  
s e r v e  as a r emi nde r  of  your  l a s t  i n p u t .

UslQ Li Q£ H i t t i n g  t h e  ' / '  key b r i n g s  up a l i s t
o f  e a c h  command a l o n g  w i t h  i t s  a c c o m p a n y i n g  key s t r o k e .  
b e f o r e  a l e t t e r  i n d i c a t e s  t h a t  t h e  CTRL key mus t  be p r e s s e d  a t  
t he  same t i me  as t he  l e t t e r .  The he l p  s c r e e n  can be a c c e s s e d  a t  
any t i me .  Hi t  any key to g e t  back t o  t he  da t a  d i s p l a y .

DQS L2Blm- CONTROL D t o g g l e s  b e t w e e n  DOS
v e r s i o n s  3.2 and 3. 3,  t e l l i n g  T r i c k y  Di ck  w h i c h  one i s  on t h e  
d i s k  i t ’s go i ng  t o  be wor k i ng  wi t h .  The c u r r e n t  v e r s i o n  i s  shown 
under  t he  word "DOS" a t  t he  t op  of  t he  d i s p l a y .

> S l a t *  Dr i i f i *  and D e f i e s  S s l e e t  QMMOlmJ) b r i n g s  t h e
c u r s o r  up next  t o  , SL=I. I f  your  d i s k  c o n t r o l l e r  c a r d  i s  in s l o t  
6, j u s t  h i t  RETURN; i f  n o t  t y p e  i n  t h e  c o r r e c t  s l o t  numbe r .  
T r i c k y  Di ck  w i l l  c h e c k  t h a t  an App l e  d i s k  c o n t r o l l e r  c a r d  
a c t u a l l y  e x i s t s  i n  t h e  s l o t  you s p e c i f y .  I f  a c a r d  w i t h  P5 and 
P6 PROMs i s  p r e s e n t ,  DOS 3.2 w i l l  a u t o m a t i c a l l y  be b r o u g h t  i n t o  
p l ay .  The c u r s o r  w i l l  move t o  *DRr' p r ompt i ng  you f o r  t he  number 
of  t he  d r i v e  which c o n t a i n s  t he  d i s k  you wi sh t o  work on.  A f t e r  
t y p i n g  i n  t h i s  i n f o r m a t i o n ,  h i t  RETURN t o  go t o  'PR = ! . The 
d e f a u l t  va l ue  (PR=0) means t h a t  p r i n t e r  o u t p u t  i s  d i s a b l e d .  You
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on l y  nee d  t o  e n t e r  y o u r  p r i n t e r  c a r d ' s  s l o t  number  when you a r e  
ready t o  p r i n t  out  some d a t a  from Tr i cky  Dick.

Xcsek fled Ses t f lE S e l s s t  Li* £» . 2 .  SCCOVSl- H i t t i n g  
b r i n g s  t h e  c u r s o r  t o  t h e  t o p  o f  s c r e e n  n e x t  t o  »T=*. S e l e c t  t h e  
t r a c k  number  you need and h i t  RETURN. The c u r s o r  w i l l  move down 
n e x t  t o  t h e  *S = ' ,  w a i t i n g  f o r  you t o  key i n  t h e  s e c t o r  you w i s h  
t o  r e a d .  E n t e r  s i n g l e  d i g i t  t r a c k  or  s e c t o r  n u mb e r s  by t y p i n g  
t he  d i g i t  f o l l o w e d  by RETURN. A RETURN a l o n e  i n  r e s p o n s e  to "T = " 
and "S = " a c c e p t s  t h e  v a l u e  shown.  A l t e r n a t i v e l y ,  you can 
dec r eme nt  or  i n c r e me n t  t he  t r a c k  number  shown by h i t t i n g  t he  •<• 
or  '>'  key r e s p e c t i v e l y  ( e i t h e r  wi t h  or  w i t h o u t  p r e s s i n g  SHIFT a t  
t he  same t i me ) .  Track numbers  wrap around when you g e t  t o  $22.

In a s i m i l a r  manner ,  you can c l o c k  t h e  s e c t o r  number  f o r wa r d  
or  back by h i t t i n g  t he  r i g h t  or  l e f t  a r r o ws  r e s p e c t i v e l y .  I f  you 
have s e l e c t e d  DOS 3.2,  s e c t o r s  numbers  wrap aound when you r e a c h  
$0C; w i t h  DOS 3.3,  wrapar ound o c c u r s  a t  s e c t o r  $0F. However,  t he  

command a l l o w s  you t o  d e s i g n a t e  t r a c k  n u mb e r s  g r e a t e r  t h a n  
$22 or  s e c t o r  numbers  g r e a t e r  t han $0F/$0C.

^  L2B!• P r e s s  CTRL R t o  r e a d  t h e  s e c t o r  you
have  s e l e c t e d  i n t o  T r i c k y  D i c k ' s  b u f f e r  ( an  a r e a  i n  memory 
s p e c i a l l y  s e t  s i d e  f o r  d a t a  s t o r a g e ) .  The d i s k  you a r e  r e a d i n g  
s h o u l d  be i n  t h e  d r i v e  i n d i c a t e d  by 'DR=*. The s e c t o r  d a t a  w i l l  
be d i s p l a y e d  i n  t he  d a t a  v i e wi ng  a r e a  on your  s c r e e n  i mme d i a t e l y  
a f t e r  a s u c c e s s f u l  r ead.

The vo l ume  o f  t h e  d i s k  you h a v e  j u s t  r e a d  
w i l l  a p p e a r  u n d e r  t h e  l e t t e r s  "VOL" i n  t h e  u p p e r  r i g h t  hand 
c o r ne r  o f  t he  s c r e e n .

~>CUESfiE MfiySfflCfli U . i l . K . U  ac d  I ,  j ,  K, and M
move t h e  c u r s o r  a r o u n d  t h e  d a t a  d i s p l a y  i n  e x a c t l y  t h e  same way 
t h e y  do when u s e d  f o r  A p p l e s o f t  e d i t i n g .  When t h e s e  commands  
t a k e  t h e  c u r s o r  beyond  t h e  e dge  o f  t h e  s c r e e n ,  s c r o l l i n g  or  
w r a p p i n g  a r o u n d  o c c u r s .  For  e x a m p l e ,  p r e s s i n g  'K* when t h e  
c u r s o r  i s  a t  t h e  end o f  a row c a u s e s  i t  t o  j ump t o  t h e  b e g i n n i n g  
o f  t h e  n e x t  r ow;  p r e s s i n g  'M' when t h e  c u r s o r  i s  i n  t h e  b o t t o m  
l i n e  o f  t h e  d i s p l a y  c a u s e s  t h e  s c r e e n  t o  s c r o l l  up one l i n e .  
S c r o l l i n g  ca n  be c o n t i n u e d  u n t i l  t h e  f i r s t  o r  l a s t  l i n e  o f  t h e  
s e c t o r  d a t a  a p p e a r s  on t he  s c r e e n .  Holding down CTRL and h i t t i n g  
any o f  t h e s e  f o u r  k e y s  i n c r e a s e s  t h e  d i s t a n c e  c o v e r e d ,  c a u s i n g  
t he  c u r s o r  t o  jump to t he  edge of  t he  d i s p l a y .

EdiifJLDg Sifiglfi  Dyt s s  ifl D i s c l a x :  Th i s  i s  a c c o mp l i s h e d  by
p l a c i n g  t h e  c u r s o r  o v e r  t h e  b y t e  you w i s h  t o  c h a n g e ,  and t y p i n g  
i n  t h e  new hex v a l u e .  S i n g l e - d i g i t  hex n u mb e r s  mus t  be e n t e r e d  
w i t h  a l e a d i n g  z e r o  ( e . g . ,  e n t e r  *5f a s  ' 05*) .  I f  you t y p e  t h e  
f i r s t  d i g i t  o f  an e n t r y  and t hen  change your  mind,  s i mpl y  h i t  ' J ' 
o r  * K' .  T h i s  moves  t h e  c u r s o r  away and c a n c e l s  t h e  e n t r y .  
S i m i l a r l y ,  i f  you t y p e  t h e  f i r s t  d i g i t  i n c o r r e c t l y  and wa n t  t o  
change i t ,  h i t  t he  space bar  and s t a r t  a g a i n .
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L2£m !lm t i : J u s t  a f t e r  l o a d i n g  Tr i cky  Dick,  
t h e  w o r d s  "NORMAL HEX" w i l l  a p p e a r  a t  t h e  l o w e r  l e f t  o f  y o u r  
s c r e e n  ne x t  t o  t h e  word "DATA". They mean t h a t  you can e n t e r  hex 
d i g i t s  f r om t h e  key b o a r d  and t h e s e  d i g i t s  w i l l  a p p e a r  i n  t h e  
d a t a  d i s p l a y  u n d e r  t h e  c u r s o r .  T h i s  a l l o w s  you t o  e d i t  t h e  
s c r e e n  d i s p l a y  b e f o r e  w r i t i n g  i t  t o  t he  d i s k .

Ke y i n g  i n  t h e  " chaj ^ c t e r ^  ( SHIFT 2) p l a c e s  you i n  " h i g h  
ASCII" mode and c a u s e s  an i n v e r s e  "HIGH ASCII" message t o  appe a r  
i n  t h e  l o w e r  l e f t  o f  y o r  s c r e e n .  I n  t h i s  mode,  e a c h  t i m e  you 
p r e s s  aoji key,  i t s  c o r r e s p o n d i n g  ASCII code number  w i t h  t he  hi gh 
b i t  s e t  w i l l  a p p e a r  u n d e r  t h e  c u r s o r ,  and t h e  c u r s o r  w i l l  a d v a n c e  
t o  t h e  n e x t  s p a c e .  T h i s  a l l o w s  y ou  t o  t y p e  a l p h a n u m e r i c  
c h a r a c t e r s  i n t o  t h e  d a t a  d i s p l a y  w i t h o u t  l o o k i n g  up t h e i r  
c o r r e s p o n d i n g  h i g h  ASCII  c o d e s .  B e f o r e  you ca n  i s s u e  any o t h e r  
c o m ma n d ,  y o u * 11 n e e d  t o  h i t  t h e  CTRL,  SHI FT,  and  * P f k e y s  . 
s i m u l  t a n e o u s ± ^ ~ t ± : e r r  ) .  T h i s  p u t s  you bac k  i n t o  t h e  ^ ^
"NORMAL HEX" mode and a l l o w s  Tr i cky  Dick t o  a c c e p t  yo u r  keyboar d  
commands aga i n .

I n p u t t i n g  a * c h a r a c t e r  XSHI ET 7) w i l l  p l a c e  y ou  i n  * 
s t a n d a r d ,  or  " l ow"  ASCII  mode ( s i g n a l l e d  by "LOW ASCII" i n  t h e  
usua l '  p Ta c e ) .  'v̂”T  t h i s  mode,  e a c h  k e y p r e s s  l e a v e s  i t s  n o r ma l  
ASCII  c o d e  u n d e r  t h e  c u r s o r .  To r e t u r n  t o  n o r ma l  T r i c k y  Di ck  A ^  
f u n c t i o n i n g ,  h o l d  down t h e  CTRL, SHIFT,  and 1 P* k e y s  t o g e t h e r .
( CTRL g ) .

\  Ibfi  When you b o o t  up T r i c k y  Di ck and r e a d  a
s e c t o r ,  t he  d a t a  v i e wi ng  a r e a  w i l l  show t he  ( i . e . ,  t he
f i r s t  128 b y t e s )  o f  t h e  s e c t o r  d a t a .  On t h e r l r  t  i g h t  o f  t h e  
s c r e e n  you w i l l  a l s o  s e e  an e i g h t - c o l u m n  a l p h a n u m e r i c  s ymbol  
d i s p l a y .  T h i s  p a r t  o f  t h e  s c r e e n  g i v e s  an ASCII  t r a n s l a t i o n  o f  
t h e  hex d a t a .  C o n t r . o l _ c kaxj.QJk.fiXA slu>w. up oj j  t o r s e ,  and a l l  
f l a s h i n g  sy mbo 1 s p eClcJiana ad  ft ,rii s t m att j ^

To v i e w t h e  secj%fl.d.r{igl f  o f  t h e  s e c t o r ,  h i t  e i t h e r  CTRL M_or  
RETURN, b r i n g i n g  tlTe c u r s o r  down t o  t h e  b o t t o m  o f  t h e  s c r e e n !  
You can now s c r o l l  t h r ough  t he  r e ma i n i n g  d a t a  by ho l d i n g  down t he  
1 MV and REPT key s'- t o g e t h e r .  From t h e r e ,  you can  s c r o l l  b a c k  t o  
t h e  b e g i n n i n g  by h i t t i n g  CTRL I ,  f o l l o w e d  by p r e s s i n g  * X' and 
REPT s i m u l t a n e o u s l y .  A l t e r n a t i v e l y ,  h o l d  down t h e  CTRL key and 
p r e s s  1F* , f M», a nd  1F ’ , i n  t h a t  o r d e r .  The c o l u m n  o f  hex  
numbers  on t h e  f a r  l e f t  which a r e  f o l l o w e d  by a *:* t e l l  you what  
p o r t i o n  o f  t he  s e c t o r  d a t a  you a r e  v i e wi ng .  They ar e  o f f s e t s  i n  
T r i c k y  D i c k ’ s d a t a  b u f f e r  and r a n g e  f r om $00 t o  $FF i n  8 b y t e  
i n c r e me n t s .

2 y E l i c c i c g  Data BiSDtaxs LDEl- I f  you a r e  i n  t h e  v i e wi n g  mode
d e s c r i b e d  i n  t h e  p r e c e e d i n g  two p a r a g r a p h s ,  a CTRL F w i l l  e r a s e  
t he  a l p h a n u me r i c  symbol s  on t he  r i g h t  o f  t he  s c r d t f T  and d i s p l a y  
a l l  t h e  d a t a  i n  t h e  l a s t  s e c t o r  r e a d .  The c u r s o r  w i l l  r e m a i n  
o v e r  t h e  same b y t e  d u r i n g  t h e  f l i p .  The l e f t m o s t  c o l u mn  of  
nu mb e r s  i n d i c a t e s  b u f f e r  o f f s e t s ,  b u t  w i t h  t h e  t r a i l i n g  z e r o  
ommi t t ed t o  r e t a i n  c l e a r  s c r e e n  f o r m a t t i n g .
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From t h i s  f u l l  s e c t o r  d i s p l a y ,  you can of  c o u r s e  ge t  back t o  
t h e  p a r t i a l  s c r e e n  w i t h  ASCII  by s i m p l y  p r e s s i n g  CT R T ^ ^ a g a i  n. 
When you do,  T r i c k y  Di ck  d i s p l a y s  t h e  n e x t  128 b y t e s  o f  d a t a ,  
s t a r t i n g  w i t h  t h e  row i n  t h e  f u l l  d i s p l a y  w h e r e  you l e f t  y o u r  
c u r s o r .  For  example ,  i f  your  c u r s o r  was i n  t h e  row numbered $5,  
t h e n  a f t e r  CTRL F you w i l l  s e e  t h e  16 r ows  o f  d a t a  and s y m b o l s  
numb e r e d  f r om $50 t o  $C8.  As b e f o r e ,  t h e  c u r s o r  w i l l  r e m a i n  o v e r  
t he  same b y t e  dur i ng  t he  f l i p .

E i a Ui f i g  LZi» Z ll-  I n  e i t h e r  o f  t h e  a b o v e  t w o  
d i s p l a y s ,  CTRL Z r e p l a c e s  t h e  s e c t o r  d a t a  w i t h  z e r o s  b e g i n n i n g  
w i t h  t h e  b y W^ ’o v e r  w h i c h  t h e  c u r s o r  i s  p l a c e d ,  and e x t e n d i n g  
r i g h t  to t he  end of  t he  s e c t o r .  CTRL X f i l l s  t he  s e c t o r  f rom t he  
c u r s o r  t o  t h e  end w i t h  t h e  b y t e  vaTue u n d e r  t h e  c u r s o r .  Note  
t h a t  t h e s e  commands do no t  w r i t e  a n y t h i n g  on t he  d i s k  i t s e l f .

J  S e c t o r  Data LLl: H i t t i n g  fLf d i s a s s e m b l e s  t h e
s e c t o r  c o d e  b e g i n n i n g  w i t h  t h e  b y t e  und?TP t h e  c u r s o r  a n d  
c o n t i n u i n g  u n t i l  t he  s c r e e n  i s  f i l l e d .  The mi dd l e  column of  t he  
d i s p l a y  g i v e s  t he  ASCII t r a n s l a t i o n  o f  t h e  hex d a t a  t o  i t s  l e f t .  
Repeat ed p r e s s i n g  o f  , LI c a r r i e s  on t h e  d i s a s s e mb l y  u n t i l  t h e  end 
o f  t h e  s e c t o r  i s  r e a c h e d .  A f t e r  d i s a s s e m b l i n g  a s c r e e n f u l l  o f  
hex you ca n  r e t u r n  t o  t h e  p r e v i o u s  hex d i s p l a y  by h i t t i n g  t h e  
s p a c e  b a r  o r  some o t h e r  noncommand key.  The c u r s o r  w i l l  be 
p o s i t i o n e d  nex t  t o  t he  l a s t  by t e  t h a t  was d i s a s s e mb l e d .

/  Listing h a o l e s a i t  sod lo te sec  Cede L»L. LI- i f  t h e  s e c t o r  
da t a  c o n t a i n s  A p p l e s o f t  or  I n t e g e r  BASIC code,  a l i s t i n g  can a l s o  
be d i s p l a y e d .  To a c c o m p l i s h  t h i s  u n i q u e  f e a t ,  T r i c k y  Di ck  
r e q u i r e s  o n l y  t h a t  you s e l e c t  t h e  l a n g u a g e  you w i s h  t o  l i s t  by 
p r e s s i n g  C£BJLJ-» t h e n  t y p i n g  an *Af f o r  A p p l e s o f t ,  an *1* f or .  
integjer^,  or  a f o r  a s s e m b l e r .  F T n a l l y , h i t  1 L*~for  a l i s t i n g  
wn i c T T b e g i n s  w i t h  t h e  b y t e  u n d e r  t h e  c u r s o r .  Keep t y p i n g  ' L ' s '  
u n t i l  you have l i s t e d  a l l  t he  code i n  t h e  s e c t o r  b u f f e r .

^  kcibioe bo bbe Disk LZil sob C t r l  w, f o l l o w e d  by t h e  ’Y'
key w r i t e s  t h e  c o n t e n t s  o f  t he  s e c t o r  m j f f e F ' t o  t h e  s e c t o r  whose 
a d d r e s s  shown a t  t h e  t o p  o f  t h e  s c r e e n .  WARNING: Be s u r e  t h a t  
a l l  t h e  i n f o r m a t i o n  shown on t h e  s c r e e n  i s  c o r r e c t  b e f o r e  
e x e c u t i n g  a w r i t e  -  once you do i t ,  t he  d i e  i s  c a s t !  I f  you f o u l  
up h e r e ,  you w i l l  c l o b b e r  t h e  d i s k  you a r e  w o r k i n g  on,  p e r h a p s  
i r r e p a r a b l y .  Thi s  means che ck i ng  to be c e r t a i n  you have s e l e c t e d  
t he  c o r r e c t  d r i v e ,  t r a c k ,  and s e c t o r  numbers  -  and t h a t  t he  d a t a  
d i s p l a y e d  on t he  s c r e e n  i s  t he  d a t a  you want  w r i t t e n  on t he  d i s k .

To h e l p  p r e v e n t  a c c i d e n t s ,  a u n i q u e  s a f e t y  f a c t o r  h a s  bee n  
b u i l t  i n  h e r e .  When you h i t  CTRL J , you w i l l  h e a r  a s e r i e s  o f  6_ 
s i i o r t  t o n e s  o v e r  a p ^ r T o o r ^  n d s .  Keying" i n  a ' Y'
d u r i n g  t h i s  s e q u e n c e  w r i t e s  t o  t h e  d i s k  and s t o p s  t h e  tone*:;. 

"However~ ii '  y6UTFTA'^TT'pressed CTRL W by mi s t a k e  ( no t  ha r d  t o  do,  
- s i n c e  mos t  commands i n v o l v e  t he  CTRL key) ,  you can s i mpl y  e l e c t  
L-fco do n o t h i n g ,  and when t h e  t o n e s  c e a s e ,  t h e  w r i t e  i n s t r u c t i o n  i s  
a u t o m a t i c a l l y  c a n c e l l e d .  I f  you do n ' t  want  t o  he a r  3 s econds  of  
s o u n d  e f f e c t s ,  h i t  any key e x c e p t  *1* and  t h e y  w i l l  s t o p  
i mme d i a t e l y .
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VfiCCCI ^££££&££:  When an e r r o r  oc c u r s  du r i n g  t h e  o p e r a t i o n  of  
T r i c k y  Di c k ,  a t o n e  i s  s o u n d e d  and a f l a s h i n g  e r r o r  m e s s a g e  
o c c u r s  i n s i d e  t h e  *<-->* mark i n  t h e  -upper  r i g h t  c o r n e r  o f  t h e  
s c r e e n .  J u s t  a b o v e ,  T r i c k y  Di ck d i s p l a y s  t h e  a c c o m p a n y i n g  DOS 
e r r o r  code i n s i d e  t h e  , <00>*. A s u b s e q u e n t  normal  r ead  or  w r i t e  
o p e r a t i o n  c l e a r s  b o t h  t h e  e r r o r  me s s a g e  and i t s  c o d e  f r om t h e  
s c r e e n .  The c h a r t  b e l o w shows  t h e  t y p e  o f  e r r o r ,  i t s  f l a s h i n g  
d e s i g n a t o r ,  and i t s  DOS code.

Type of  Er r o r  •<— >• d e s i g n a t i o n  DOS code

Wr i t e  P r o t e c t  Er r o r  <WP> 10
Dr i ve  Er r o r  (Read or  Wr i t e )  <I0> 40

)  DeaXiosuitb Ueonstaot laci l  S e e t e c  b a c ks  LZSX- Here,  we come
to t he  f e a t u r e s  o f  Tr i cky  Dick whi ch a l l ow you ch u c k l e ,  c huc k l e ,  
t o  r ead  f rom and w r i t e  t o  d i s k s  whose f o r m a t t i n g  has been a l t e r e d  
-  e i t h e r  by a c c i d e n t  o r  d e s i g n .  I n  o r d e r  t o  do t h i s  w i t h  t h e  
l e a s t  a m o u n t  o f  w o r k ,  y o u * 11 n e e d  t o  u s e  The L i n g u i s . 1  t o  
d e t e r m i n e  t h e  e x a c t  n a t u r e  and e x t e n t  o f  any s u c h  a l t e r a t i o n s .
The i n s t r u c t i o n s  f o r  The L i n g u i s t  a r e  i n  a l a t e r  c h a p t e r  o f  t h i s  
book.

H i t  CTRLJLand t h e  c u £ £ 9X w;L11^j j AJB„u j ? , , , t Q f  tJhe 
s e c t o r  marksT You can t hen  move t he  c u r s o r  a l ong t h i s  d a t a  w i t h  
thgTYeTF and r i g h t  a r r ows .  To r e p l a c e  any d i g i t ,  s i mpl y  p o s i t i o n  
t h e  c u r s o r  o v e r  i t  and t y p e  i n  t h e  new d i g i t .  The c h a n g e  w i l l  
a p p e a r  and t h e  c u r s o r  w i l l  move t o  t h e  n e x t  s y mb o l .  A RETURN 
S e t s  t he  c u r s o r  back t o  t he da t a  d i s p l a y .

I n  t h e  t o p  l i n e ,  "D5AA96n i s  t h e  s t a n d a r d  DOS 3.3 a d d r e s s  
f i e l d  hea de r  and "DEAA" i s  t he  a d d r e s s  f i e l d  t r a i l e r .  I f  you have 
c h a n g e d  t h e  DOS v e r s i o n  t o  3.2 t h e  t o p  l i n e  w i l l  r e a d  "D5AAB5" 
w h i c h  i s  t h e  3.2 a d d r e s s  h e a d e r ,  t h e  n e x t  l i n e ,  "D5AAAD" r e f e r s  
t o  t h e  d a t a  f i e l d  h e a d e r  and "DEAA" i s  t h a t  f i e l d ' s  t r a i l e r .

by r e p l a c i n g  one o r  mor e  o f  t h e  h e a d e r  or  t r a i l e r  * 
by t e s  w i t h  a 10 0 1, you ca n  t e l l  T r i c k y  Di ck  t o  a c c e p t  any v a l u e  ^  P  0  
i n  t h a t  p o s i t i o n .  For  e x a m p l e ,  'DE00* i n  t h e  f i r s t  l i n e  causes*-* 
t h e  s e c o n d  b y t e  o f  a l l  a d d r e s s  f i e l d  t r a i l e r s  t o  be i g n o r e d ^  
du r i ng  r e a d i n g  or  w r i t i n g .

The t h i r d  l i n e  shows t h e  da t a  f i e l d  hea de r  and t r a i l e r  ( t h e  ^ ..
l a t t e r  w i t h  an a dde d  1EB*) once  a g a i n .  The h e a d e r  and t r a i l e r  
you s e l e c t  he r e  w i l l  appe a r  i n  t h e  d a t a  f i e l d  o f  t h e  ne x t  s e c t o r  
you wcifcfi t o  t h e  d i s k .  T h i s  l i n e  i s  u s e d  o n l y  f o r  w r i t i n g  and 
a l l o w s  you t o  a l t e r  t h e  v a l u e s  i n  t h e  d a t a  f i e l d  h e a d e r  and 
t r a i l e r  o f  any s e c t o r  you w r i t e  to t he  d i s k .

F i n a l l y ,  by c h a i y i n f l  t h e  i n  t h e  [park s e c t i o n  t o
* N * s *, you ca n  t e l l  T r i c k y  Di ck  t o  i g n o r e  t h e  a d d r e s s  f i e l d  
c he c k s u m ( t h e  f i r s t  ’Yf) a n d / o r  t h e  d a t a  f i e l d  c h e c k s u m ( t h e  
s e c o n d  ' Y' ) .  The *0* j u s t  b e l ow t h e  t wo 'Y' s* i n d i c a t e s  t h a t  
T r i c k y  Di ck  w i l l  a l w a y s  w r i t e  a s e c t o r  o f  d a t a  t o  t h e  d i s k  w i t h  a 
d a t a  f i e l d  checksum of  $00.
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\  E c i f l t i a s  Used £a c x  £ c o »  I c i c k x  Di c k  £ 2£ .  £1= T y p i n g  c t r l  p 
a l l o w s  you t o  s e l e c t  t h e  f o r m i n  w h i c h  you w i s h  t h e  s e c t o r  d a t a  
i n  T r i c k y  D i c k ’ s d i p l a y  t o  be p r i n t e d .  The c u r s o r  w i l l  j ump t o  
t h e  p r i n t  s e l e c t  p a r a m e t e r ,  p r o m p t i n g  you t o  t y p e  i n  one o f  t h e  
f o l l o w i n g  i n s t r u c t i o n s :  ’ H* f o r  a hex  dump w i t h  ASCI I
t r a n s l a t i o n s ;  *A* f o r  an A p p l e s o f t  l i s t i n g  o f  t h e  s e c t o r  c o d e ,  
*1* f o r  an I n t e g e r  l i s t i n g  and ’* ’ f o r  a d i s a s s e m b l y .  The n e x t  
s t e p  i s  t o  t ype  CTRL 0, f o l l o w e d  by two RETURNS. Thi s  b r i n g s  t he  
c u r s o r  i n  p o s i t i o n  n e x t  t o  t h e  "PR = " f o r  you t o  key i n  t h e  s l o t  
number  o f  y o u r  p r i n t e r  i n t e r f a c e .  F i n a l l y ,  a f t e r  mak i ng  s u r e  
y o u r  p r i n t e r  i s  t u r n e d  on,  t y p e  ’ P’ f o r  t h e  a c t i o n  t o  b e g i n .  I f  
you s e l e c t  t h e  wrong s l o t ,  you may f i n d  t h a t  T r i c k y  Di ck  h a n g s ,  
or  t h a t  o t h e r  s t r a n g e  t h i n g s  happen.

I f  you a r e  i n  t h e  ’#*, *A*, o r  *1* modes  you w i l l  g e t  a
l i s t i n g  f r o m t h e  l a s t  c u r s o r  p o s i t i o n  t o  t h e  end o f  t h e  s e c t o r  
da t a .  In t he  *H’ mode you g e t  a f u l l  s e c t o r  dump i r r e s p e c t i v e  of  
t he  c u r s o r  p o s i t i o n .

L2H2EI Ml: Typing a SHIFT_EL_displays a l i s t  
o f  t h e  T r i c k y  Di ck c o r e s i d e n t  m o d u l e s ,  t h e i r  na me s ,  and a b r i e f  
d e s c r i p t i o n  of  t h e i r  f u n c t i o n s .  I f  one of  t h e  modules  i s  a l r e a d y  
i n  memor y,  i t s  name w i l l  be d i s p l a y e d  a t  t h e  t o p  o f  t h e  s c r e e n  
j u s t  t o  t h e  r i g h t  o f  t h e  i n v e r s e  " T r i c k y  Di ck" .  I f  no mo d u l e  i s  
i n  memory,  Tr i cky Di ck’s v e r s i o n  number  w i l l  be d i s p l a y e d .

V £*l£l f}£ l £ l £ k x  Dick l ££££I« «Cl: Tr i cky  Dick does not  t amper  
w i t h  RESET, so you can use  t h i s  o l d  s t andby t o  jump ou t  any t i me  
( e x c e p t  w h i l e  w r i t i n g  t o  a d i s k ,  o f  c o u r s e ) .  CX&L-X a l s o  e x i t s  
t o  BASIC and r e m i n d s  you t h a t  you ca n  r e s t a r t  T r i c k y  Di ck  by 
t y p i n g  a ( o r  u s e  CALL 2 05-1) .  CTRL Y ( o r  803G1. f r om t h e
mo n i t o r  a l s o  g e t s  t h i n g s  goi ng a g a i n . ^

X >■ IQ £ Mfi£lul£ L2EX- To l o a d  a mo d u l e  w h i l e  r u n n i n g
ky Di c k ,  t y p e  "CTRL C" f o l l owed by BLPAD ( n ame o f , mqd u l e ).  

When t h e  d i s k  d r i v e ^ S t . o p s  s i n n i n g , k e y ^ i n  a and you a r e
r e a d y  t o  r o l l .  When you g e t  b a c k  i n t o  t r i c k y  Di ck you w i l l  
n o t i c e  t h a t  t he  name of  t he  module p r e s e n t l y  i n  memory r e p l a c e s  
T r i c k y ’ s v e r s i o n  numbe r  i n  t h e  b a n n e r  a t  t h e  t o p  o f  t h e  s c r e e n .  
To go i n t o  a module you have l oa ded  i n t o  memory,  t ype  CT£L. Ê,. and 
t h e  m o d u l e ’ s i n t r o d u c t o r y  d i s p l a y  w i l l  a p p e a r  on t h e  s c r e e n .  
Then h i t  any key and you’ re  ready f o r  a c t i o n .

I f  you h i t  CTRL E w i t h  no mo d u l e  i n  memory,  T r i c k y  Di ck  w i l l  
l e t  you know by s o u n d i n g  a r a t h e r  p l e a s a n t  t o n e .  When you j ump 
t o  one o f  t h e  mo d u l e s ,  t h e  wo r d s  "TRICKY DICK" a t  t h e  t o p  o f  t h e  
s c r e e n  g e t  changed f rom i n v e r s e  t o  nor mal .  At t h e  same i n s t a n t ,  
t he  fflQfijylfitoS name s w i t c h e s  f rom normal  t o  i n v e r s e .  Thi s  l e t s  you 
know a t  g l a n c e  w h i c h  p r o g r a m you,’ r  e " i n ” -  i t ’ s a l w a y s  the. one 

■who.a.e_iuaia ,̂is In Inverse,^.

IMPORTANT NOTE: The DOS m o d i f i c a t i o n s  which a r e  e x p l a i n e d  in 
t he  f o l l o w i n g  t u t o r i a l  and e l s e w h e r e  i n  t h i s  s e c t i o n  of  t he  book 
ONLY a p p l y  t o  a s t a n d a r d  DOS 3. 3.  s l a v e  d i s k .  I f  you ha ve  a d i s k  
w i t h  any o t h e r  k i n d  o f  DOS ( i n c l u d i n g  3.2 or  one o f  t h e  s p e e d y
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DOS v e r s i o n s )  do n o t  a t t e m p t  t h e  p a t c h e s  t h a t  f o l l o w  w i t h o u t  
mak i ng  s u r e  t h e  code  b e i n g  w r i t t e n  o v e r  i s  t h e  same as  i n  DOS 
3. 3.  The l o c a t i o n s  f o r  many o f  t h e  p a t c h e s  a r e  bound t o  be 
d i f f e r e n t ,  a nd  yo u  c o u l d  e nd  up r u i n i n g  a d i s k .

THE TRICKY DICK TUTORIAL

T h i s  t u t o r i a l  r e p r e s e n t s  t h e  f i r s t  l e g  o f  y o u r  j o u r n e y  
t o w a r d s  d i s k  e x p e r t i s e .  Along t h e  way,  y o u ' l l  p i c k  up a l o t  o f  
new i n f o r m a t i o n ,  not  only about  DOS and d i s k  f o r m a t t i n g ,  but  a l s o  
abou t  t he  Apple I I  in g e n e r a l  and how t o g e t  even more en j oyment  
o u t  o f  i t .  I s i n c e r e l y  hope t h i s  t r i p  i s  as  much f un  f o r  you as  
i t  was  f o r  me when I f i r s t  b e g a n  e x p l o r i n g  t h e  i n n e r  w o r l d  of  
DOS.

Boot  up t h e  CIA d i s k ,  s e l e c t  Tr i cky  Dick f rom t h e  menu,  and 
when t h e  i n i t i a l  d i s p l a y  comes  up,  p r e s s  t h e  ' / '  key .  T h i s  
b r i n g s  up t h e  h e l p  s c r e e n . ,  a s o u r c e  you can  a l w a y s  a p p e a l  t o  i f  
you need  t o  r e c a l l  any o f  t h e  commands  d e s c r i b e d  i n  t h e  l a s t  
s e c t i o n .

B e f o r e  d o i n g  a n y t h i n g  e l s e ,  h i t  t h e  s p a c e  b a r  t o  b r i n g  up 
t h e  d a t a  d i s p l a y .  T h i s  s h o u l d  show a scTe ' enTuTl  o f  $00* s 
i n d i c a t i n g  t h a t  Tr i cky  Dick i s  empty.  When you r ead  a s e c t o r  o f f  
t he  d i s k ,  i t  i s  d e p o s i t e d  i n  a s p e c i a l l y  r e s e r v e d  a r e a  o f  memory 
( c a l l e d  t h e  " b u f f e r ”),  and i mme d i a t e l y  cop i e d  t o  t h e  s c r e e n .

An i m p o r t a n t  f e a t u r e  i s  t h e  c o l umn  o f  n u mb e r s  on t h e  f a r  
l e f t .  T h i s  s t a r t s  w i t h  a *00'  and ends  w i t h  a *78f a t  t h e  b o t t o m  
o f  t h e  s c r e e n .  Each o f  t h e s e  n u mb e r s  i s  an " o f f s e t "  i n t o  t h e  
b u f f e r ,  me a n i n g  t h a t  i t  i s  u s e d  t o  c o u n t  t h e  b y t e s  f ou n d  t h e r e .  
The way t h i s  wo r k s  can b e s t  be i l l u s t r a t e d  by t h e  s e c o n d  row 
which s t a r t s  w i t h  *08*.

b y t e  numbers: $08 $09 $0A $0B $oc $0D $0E $0F
/ / / / / / / /

2nd row -  08: 00 00 00 00 00 00 00 00

/

The *08* i n  t h e  s e c o n d  row t e l l s  us  t h a t  t h e  f i r s t  b y t e  i n  
t h a t  row i s  t h e  8t h  b y t e  in t h e  b u f f e r ;  t h e  ne x t  by t e  i s  t h e  9 t h ,  
a n d s o o n . ~

Si nce  you can change b y t e s  s i mpl y  by p l a c i n g  t h e  c u r s o r  over  
t hem and t y p i n g  i n  t h e  new v a l u e ,  you w i l l  r a r e l y  have  t o  t h i n k  
a b o u t  o f f s e t s .  However ,  i n  t h i s  t u t o r i a l ,  I w i l l  be u s i n g  t h e  
n u mb e r s  t h a t  a p p e a r  i n  t h e  l e f t m o s t  c o l umn  as  l i n e  n u mb e r s .  So,  
f o r  e x a m p l e ,  I wou l d  r e f e r  t o  t h e  row a bove  n o t  as  " t h e  s e c o n d  
r ow" ,  b u t  r a t h e r  as  "row $08".  T h i s  n o t a t i o n  w i l l  u l t i m a t e l y  
save you a l o t  o f  c o u n t i n g .

As you  c a n  s e e ,  t h e  n u m b e r s  r e f e r r e d  t o  a b o v e  a r e  i n  
h e x a d e c i m a l .  T h i s  a p o l i c y  I w i l l  be f o l l o w i n g  t h r o u g h o u t  t h e  
book ,  so i f  you a r e  a b i t  r u s t y  on t h e  hex number  s y s t e m ,  now i s  
t h e  t i m e  t o  t u r n  t o  Appe nd i x  A f o r  a b i t  o f  a b r u s h - u p .  I f  you
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a r e  c o m p l e t e l y  hexed  by hex ,  t a k e  h e a r t  and d i v e  i n  t o  t h e  
appendi x  anyway.  In bo t h  t he  US and England,  10 y e a r  o l d  s chool  
k i d s  a r e  l e a r n i n g  a l t e r n a t i v e  number  s y s t e m s  as  p a r t  o f  t h e i r  
normal  c l a s s  work.  I f  t hey can do i t ,  so can you!

Now l e t ’s do some d i s k  e s p i o n a g e .  S t a r t  by ma k i ng  a EJtfi 
copy o f  y o u r  e n t i r e  o r i g i n a l  App l e  S ys t e m M a s t e r  d i s k e t t e  and 
l e a v e  i t  u n - w r i t e p r o t e c t e d .  Take t he  CIA d i s k  out  of  your  d r i v e  
and put  t he  copy in i t s  p l a c e .  I f  you have two d r i v e s ,  l e a v e  t he  
CIA d i s k  i n  d r i v e  1 and put  t h e  p r a c t i c e  copy i n  t h e  o t h e r  d r i v e .  

v I n  t h e  l a t t e r  c a s e ,  s e l e c t  t h e  d r i v e  t h e  copy i s  i n  by k e y i n g  i n  
* y  CTRL 0,  RETURN, t h e  d r i v e  numbe r ,  and RETURN i n  t h a t  o r d e r .  I f  
V<2 / ^ e v e r y t h i n g  i s  w o r k i n g  O.K., t h e  c u r s o r  s h o u l d  h a v e  hopped  up t o  

' V *SL=», t h e n  down t o  ’DR = » a f t e r  t h e  f i r s t  RETURN. The d r i v e  
number  s h o u l d  have  be e n  e c h o e d  a f t e r  *DR = *, and t h e  l a s t  RETURN 
shoul d  have caused t h e  c u r s o r  t o  jump back i n t o  t h e  d i s p l a y .

I f  you have j u s t  boot ed  up,  t he  s e c t o r  a d d r e s s  a t  t he  t op  of  
t h e  s c r e e n  s h o u l d  r e a d  "TzO” f o l l o w e d  by ”S=0n. So s e l e c t  t r a c k  
11, s e c t o r  0 by t y p i n g  i n  t he  f o l l o w i n g  sequence .

)  ; 11 0 RETURN

D u r i n g  t h i s  k e y i n g - i n  s e q u e n c e ,  t h e  c u r s o r  w i l l  p e r f o r m  
a n o t h e r  s e r i e s  o f  g a z e l l e - l i k e  l e a p s ,  f i n a l l y  r e t u r n i n g  t o  t h e  
da t a  d i s p l a y .  The t r a c k  and s e c t o r  p a r a m e t e r s  a t  t he  t op  o f  t he  
s c r e e n  shou l d  now r ead  ”T=11 S=0" and t h e  s c r e e n  shoul d  be f i l l e d  
wi t h  ’0* s ’. The l a s t  8 col umns  on t he  r i g h t  o f  t he  s c r e e n  shou l d  
be f i l l e d  w i t h  i n v e r s e  s i g n s .  T h i s  s e c t i o n  o f  t h e  d i s p l a y  
g i v e s  t he  ASCII t r a n s l a t i o n s  of  t he  s e c t o r  d a t a .

Ibe iialuBs Zable e£ CooteEba C

Now p r e s s  QXRL R and w a t c h  t h e  a c t i o n .  A f t e r  a b o u t  one 
second o f  d i s k  w h i r r i n g ,  some s c a t t e r e d  b i t s  o f  d a t a  w i l l  appe a r  
among t h e  s c r e e n f u l l  o f  z e r o s .  You a r e  now l o o k i n g  a t  t h e
n o t o r i o u s  Vol ume T a b l e  o f  C o n t e n t s  ( a l i a s  t h e  VTOC), a p a r t  o f
t he  d i s k  whi ch,  soone r  or  l a t e r  i n  every Apple e n t h u s i a s t s  l i f e ,
g e t s  o v e r w r i t t e n  w i t h  random d a t a .

We’ r e  n o t  g o i n g  t o  w o r r y  t o o  much a t  t h e  moment  a b o u t  f i x i n g  
a c l o b b e r e d  VTOC, b u t  r e s t  a s s u r e d  t h a t  b e f o r e  f i n i s h i n g  t h i s  
p a r t  o f  t h e  book ,  you w i l l  be a b l e  t o  p e r f o r m  m a s t e r f u l  s u r g e r y  
on t h i s  v i t a l  d i s k e t t e  o r g a n ,  e ve n  i n  i t s  mo s t  m u t i l a t e d  s t a t e .  
For  now,  l e t ’ s t a k e  a c l o s e r  l o o k  a t  t h e  v e r y  t o p  l i n e  o f  d a t a  
which s hou l d  r ead:  ^  f W IV 1 > k ^

04 11 OF, 03 00 00 FE 00

The f i r s t  n u mb e r ,  *04*, h a s  no f u n c t i o n  and can  a l w a y s  be 
i gnor ed .  The nex t  two numbers  g i v e  t h e  l o c a t i o n  where t h e  f i r s t  
c a t a l o g  e n t r i e s  have  bee n  w r i t t e n .  They s h o u l d  r e a d  " 110F" ,  
t e l l i n g  us  t h a t  t h e  c a t a l o g  s t a r t s  a t  t r a c k  $11,  s e c t o r  $0F ( i t  
s t a r t s  a t  s e c t o r  $0C on a 3.2 d i s k ) .  The ’3 f t e l l s  you t h a t  th<* 
d i s k ’ s DOS v e r s o n  i s  3.3 (a f2 f = 3 . 2 ) .  The ’FE1 t wo b y t e s  a l o n g
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i s  t he  volume number o f  t h i s  d i s k  ( d e c i ma l  25*0.

The next  3 rows a r e  p r e t t y  u n i n t e r e s t i n g ,  s i n c e  t hey c o n t a i n  
n o t h i n g  b u t  z e r o s .  The f i f t h  row ( n u mb e r e d  w i t h  a *20* i n  t h e  
l e f t m o s t  c o l u m n )  c o n t a i n s  a *7A* a s  i t s  l a s t  b y t e .  T h i s  
i n d i c a t e s  t h a t  e a c h  f i l e ' s  t r a c k  and s e c t o r  l i s t  ( w e ' l l  t a l k  
about  t h e s e  a b i t  l a t e r  on) i s  a l l o we d  t o  hol d  up t o  $7A ( dec i ma l  
1 2 2 ) t r a c k  and s e c t o r  a d d r e s s e s .

A f t e r  a n o t h e r  row of  z e r o s ,  we come t o  t h e  f o l l o w i n g  l i n e :
</
12 01 00 00 23 10 00 01

The f i r s t  numbe r ,  *12' ,  t w t i i c a t e s  t h a t  t r a c k  $12 was  t h e  
l a s t  t r a c k  a l l o c a t e d  by DOS f o r  f i l l e  s t o r a g e .  The ' 01'  f o l l o w i n g  
i t  t e l l s  us t h a t  t h e  n e x t  t r a c k  /DOS w i l l  a t t e m p t  t o  w r i t e  t o  i s  
$12 + $01 or  $13.  Now t h e s e  two l u m b e r s  may be d i f f e r e n t  on y o u r  
p r a c t i c e  co p y  o f  t h e  S y s t e m / M a s t e r  d i s k ,  s i n c e  any s m a l l  
v a r i a t i o n  i n  t h e  way FID has  w r i t t e n  o u t  t h e  f i l e s  c o u l d  a l t e r  
i t s  s e l e c t i o n  of  t he  nex t  t r a p :  t o  be used.  For example ,  i n s t e a d  
o f  a ' 1 ' ,  you may s e e  an V£F' .  T h i s  t e l l s  you t h a t  DOS w i l l  
s e a r c h  i n  a d i r e c t i o n ,  i . e . ,  12 -  1,  f o r  t h e  n e x t
a v a i l a b l e  t r a c k .  I n  many i m p l e m e n t a t i o n s ,  a hex numbe r  whose  
h i g h  b i t  i s  s e t ,  i n  o t h e r  wo r d s ,  whose  v a l u e  i s  $80 o r  g r e a t e r  
( s ee  Appendix A), i s  t a ken  to be a n e g a t i v e  number  by t he  sys t em 
( i n  whi ch case  i t  q u a l i f i e s  t o  bea r  t he  i m p r e s s i v e  t i t l e ,  " s i gned  
8 - b i t  b i n a r y  number") .

S k i p p i n g  o v e r  t h e  t wo u n u s e d  *00*s'  b r i n g s  us t o  ' 23 10*. 
T h i s  t e l l s  us t h a t  DOS has  f o r m a t t e d  $23 ( d e c i m a l  35) t r a c k s  on 
t h i s  d i s k  and t h a t  each t r a c k  c o n t a i n s  $10 ( de c i ma l  16) s e c t o r s .  
The f i n a l  ' 00 01'  on t h i s  l i n e  i n d i c a t e s  t h a t  t h e r e  a r e  $100 
( de c i ma l  256) b y t e s  per  s e c t o r  on t h e  p r e s e n t  d i s k  ( remember  t h a t  
t he  6502 u s u a l l y  h a nd l e s  two b y t e  numbers  i n  r e v e r s e  -  i . e . ,  wi t h  
t he  h i gh  b y t e  l a s t  and t h e  low by t e  f i r s t ) .

/‘Ibe Bit Macs

We now a r r i v e  a t  t h e  " b i t  map" f i e l d ,  t h e  mos t  i m p o r t a n t  
a r e a  o f  t h e  VTOC. T h i s  b e g i n s  on t h e  n e x t  l i n e ,  w h i c h  s h o u l d  be 
nu mb e r e d  $38 on y o u r  d i s p l a y ,  and e x t e n d s  up t o  l i n e  $C8.  The 
b i t  maps  a r e  a b l o c k  o f  d a t a  w h i c h  t e l l s  DOS wh i c h  t r a c k s  and 
s e c t o r s  have not  y e t  been w r i t t e n  on,  and hence a r e  a v a i l a b l e  f o r  
s t o r i n g  f i l e s .  I n  o r d e r  t o  a v o i d  c l o b b e r i n g  y o u r  p r e c i o u s  
p r o g r a m s ,  DOS i s  o b l i g e d  t o  t a k e  a l o o k  a t  t h e  b i t  map f i e l d  e a ch  
t i m e  you a s k  i t  t o  s a v e  any new i n f o r m a t i o n  on t h e  d i s k .

The b i t  maps on t h e  wor k  d i s k  you a r e  now e x a m i n i n g  w i l l  
c o n s i s t  m a i n l y  o f  ' 0 ' s*  i n t e r s p e r s e d  w i t h  a few h i g h e r  v a l u e s .  
T h i s  i s  n o t  t h e  mos t  h e l p f u l  c o n f i g u r a t i o n  f o r  you t o  l e a r n  on,  
so l e t ' s  t r y  a l i t t l e  e x p e r i m e n t  w h i c h  s h o u l d  p r o v e  mo r e  
e d u c a t i o n a l .  Here ' s  what  t o  do.
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( 1 )

)

T a k e  y o u r  w o r k  d i s k  o u t  o f  t h e  d r i v e  and p u t  an 
u n i t i a l i z e d  d i s k e t t e  i n  i t s  p l a c e .

(2)  Hi t  "CTRL C".

(3)  Type "CALL-151" t o  go i n t o  t h e  mo n i t o r .

(4)  Type "BEFE:24".

(5)  Now "INIT HELLO" t h e  u n i t i a l i z e d  disk. .

(6)  Key in  CTRL Y, j umping back i n t o  Tr i cky  Dick.

(7)  Make s u r e  t h e  d i s p l a y  r e a d s  "T=11" ,  "S=00",  and c h e c k  
t h a t  D = t he  d r i v e  which c o n t a i n s  t h e  i n i t i a l i z e d  d i s k .

(8)  Hi t  * CTRL Rf , r e a d i n g  i n  t h e  d i s k f s VTOC.

R i g h t  away you w i l l  n o t i c e ,  i f  a l l  ha s  gone  a c c o r d i n g  t o  
p l a n ,  t h a t  t h e  b o t t o m  o f  t h e  s c r e e n  c o n t a i n s  a c o u p l e  o f  doz e n  
' F F ' s '  t h a t  w e r e  n o t  p r e s e n t  i n  t h e  p r a c t i c e  d i s k ’ s VTOC d a t a .  
Thi s  s t a t e  o f  a f f a i r s  makes e x p l a i n i n g  t h i n g s  much e a s i e r .

Now h i t  RETURN, f o l l o w e d  by a s e r i e s  o f  ’M’s,  u n t i l  l i n e  $38 
r e a c h e s  t h e  ve r y  t o p  o f  t h e  s c r e e n .  T h i s  s c r o l l s  up some more 
o f  t h e  VTOC, e x p o s i n g  a n o t h e r  b a t c h  o f  ’FF’ s*. S i n c e  t h e  b i t  
maps  s t a r t  w i t h  t h e  f i r s t  b y t e  i n  row $38 (a  *00*),  t h i s  b r i n g s  
t he  l a r g e s t  p o s s i b l e  number o f  them i n t o  view.  I t  a l s o  b r i n g s  me 
t o  t h e  me a n i n g  o f  a l l  t h e  »00»s,  ’FF’s ’ , and o t h e r  hex n u mb e r s  
s c a t t e r e d  around t he  p l a ce .

Whoever  w r o t e  DOS e mp l o y e d  a s i m p l e  and e l e g a n t  way o f  
r e c o r d i n g  t h e  s t a t u s ,  f u l l  o r  e mp t y ,  o f  e v e r y  s i n g l e  s e c t o r  on 
t h e  d i s k  -  and s q u e e z i n g  t h i s  v i t a l  i n f o r m a t i o n  i n t o  a s  l i t t l e  
s p a c e  a s  p o s s i b l e .  He ( o r  s h e )  d i d  t h i s  by a s s i g n i n g  a t wo b y t e  
"map" t o  each t r a c k  and s t r u c t u r i n g  DOS t o  vary t he  maps* v a l u e s  
i n  a way w h i c h  s i g n a l s  t h e  t r a c k ’ s a v a i l a b l e  s e c t o r s .  The 
i l l u s t r a t i o n  b e l ow shows  how t h e  maps a r e  l i n k e d  t o  t h e i r  
r e s p e c t i v e  t r a c k s .

t r k $00 t r k $01
0038: I 00 00 1 00 00 100 00! 00

t r k $02 t r k $03
0040: i 00 00! 00 00 IFF FF! 00

t r k $04 t r k $05
00J=

• 
CO IFF FF j 00 00 IFF FF! 00

•
t r k $1 E t r k $1F

00BO: IFF FF | 00 00 100 00! 00
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As you can s e e ,  t h e  f i r s t  *00 00* i n  row $38 i s  t h e  b i t  map 
f o r  t r a c k  $00.  DOS s k i p s  t h e  f o l l o w i n g  t wo ' 0 0 ' s '  and a s s i g n s  
t h e  t h i r d  b y t e - p a i r  t o  t r a c k  $01.  T h i s  p r o c e s s  c o n t i n u e s  
t h r o u g h o u t  t he  b i t  map f i e l d .

But  how do we t r a n s l a t e  t h i s  s u c c e s s i o n  o f  s e e m i n g l y  
m e a n i n g l e s s  d a t a  i n t o  i n f o r m a t i o n  a b o u t  e a c h  s e c t o r ' s  s t a t u s ?  
The answer  l i e s  i n  t h e  f a c t  t h a t  a l l  hex b y t e s  a r e  composed of  8 
i n d i v i d u a l  b i t s  ( s e e  a p p e n d i x  A, i f  you a r e  u n c l e a r  on t h i s ) .  
Now i f  we a l l o t  e a c h  t r a c k  t w o  b y t e s  f o r  i t s  b i t  map ,  we 
i m m e d i a t e l y  g e t  16 b i t s  t o  p l a y  w i t h .  T h i s  w o r k s  o u t  q u i t e  
n i c e l y ,  s i n c e  e a c h  t r a c k  c o n t a i n s  16 s e c t o r s .  And w h a t  i s  even  
mor e  c o n v e n i e n t ,  e a c h  b i t  ca n  t a k e  on one o f  t wo v a l u e s  -  a *0* 
or  a *1*. So i f  we a s s i g n  a s i n g l e  b i t  t o  e a c h  s e c t o r  i n  t h e  
t r a c k ,  we ca n  show t h a t  a s e c t o r  i s  f r e e  by s e t t i n g  i t s  b i t  t o  a 
* 1 *. A 'O'  v a l u e  f o r  any s e c t o r ' s  b i t  wo u l d  s i g n a l  us  ( and  DOS) 
t h a t  i t  c o n t a i n s  d a t a .  The way DOS l i n k s  b i t s  t o  s e c t o r s  i s  
shown i n  t h e  exampl e  below.

s e c t o r  numbers : F E D C B A 9 8 7 6 5 4 3 2 1 0

b i t  v a l u e s : 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

b y t e  v a l u e s : 3 F F F

A s s i g n i n g »0' s ' t o  s e c t o r s $0F and $0E shows t h a t t h e s e  a r e
i n  u s e ;  t h e  ' 1 ' s '  p a i r e d  w i t h  s e c t o r s  $0D -  $00 t e l l s  us  t h a t  
t h e y  a r e  f r e e .  S i n c e  y o u r  Appl e  a u t o m a t i c a l l y  t r a n l a t e s  t h e  
b i n a r y  number  ' 0011111'  i n t o  t h e  hex number  ' 3F' ,  and ' 11111111'  
i n t o  ' F F ' ,  t h e  b i t  map s hows  up a s  ' 3F FF'  i n  t h e  d i s p l a y .

I n  f a c t ,  i f  you l o o k  a t  t h e  f i r s t  t wo  b y t e s  i n  l i n e  $80 on 
y o u r  s c r e e n ,  you w i l l  p r o b a b l y  s e e  t h i s  v e r y  same b i t  map.  
C o u n t i n g  up t h e  b i t  maps ,  s t a r t i n g  w i t h  t h e  one a s s i g n e d  t o  t r a c k  
$00 i n  l i n e  $38,  would t e l l  us t h a t  '3F FF'  r e p r e s e n t s  t he  s t a t u s  
o f  t h e  s e c t o r s  i n  t r a c k  $12 ( d e c i ma l  18).  Track $12 i s  wher e  t he  
HELLO program was p l a c e d  when you i n i t i a l i z e d  t he  p r a c t i c e  d i s k  
and i t  o c c u p i e s  s e c t o r s  $0E and $0F.  Not e  t h a t  when DOS w r i t e s  
d a t a  on a t r a c k ,  i t  a l w a y s  s t a r t s  w i t h  t h e  h i g h e s t  n u mb e r e d  
a v a i l a b l e  s e c t o r  and works down.

The t a b l e  a t  t h e  end o f  Append i x  A a l l o w s  us t o  t r a n s l a t e  
any b i t  map i n t o  a hex v a l u e  s i n c e  i t  g i v e s  hex ( and  d e c i m a l )  
e q u i v a l e n t s  f o r  b i n a r y  n u m b e r s .  A g l a n c e  a t  t h e  t a b l e  q u i c k l y  
i n f o r m s  us  t h a t  i f  we w a n t  t o  show t h a t  a l l  16 s e c t o r s  on a g i v e n  
t r a c k  a r e  f r e e ,  we ne e d  t o  s e t  a l l  i t s  16 b i t s  t o  ' 1 ' ,  g i v i n g  us  
an ' FF FF'  b y t e - p a i r .  S i m i l a r l y ,  t o  r e s e r v e  an e n t i r e  t r a c k ,  we 
nee d  t o  s h o v e  a ' 00 00 '  i n t o  i t s  b i t  map.

Eeeeioa ua Icaek £22
Al l  of  which b r i n g s  me t o  t he  r e a s on  f o r  a s k i ng  you t o  t ype  

i n  t h a t  *BEFE:24'  a c o u p l e  o f  pages '  b a c k .  T h a t  was  a p a t c h  t o  
DOS w h i c h  t o l d  i t  t o  i n i t i a l i z e  36 (hex $24)  t r a c k s  i n s t e a d  o f  
i t s  u s u a l  35.  T h i s  means  you can  now make u s e  o f  t r a c k  $23
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( d e c i m a l  35) ,  g a i n i n g  an e x t r a  4K o f  p r o g r a m s t o r a g e  ( r e m e m b e r  
t h a t  t r a c k  $23 i s  t he  $24th t r a c k  on t he  d i s k  be c aus e  DOS s t a r t s  
w i t h  t r a c k  $00) .  H e r e ' s  how t o  do i t .

Hold down t h e  'M'  and REPT k e y s  u n t i l  t h e  r e s t  o f  t h e  VTOC 
h a s  s c r o l l e d  i n t o  v i e w and l i n e  $F8 a p p e a r s  a t  t h e  b o t t o m  o f  y o u r  
s c r e e n .  The b i t  map f o r  t r a c k  $23 can be f o u n d  i n  l i n e  $C0 as  
shown below.

t r k  $23
CO: FF FF 00 00 !00 0 0 i 00 00

S i n c e  DOS i s n ' t  u s e d  t o  f o r m a t t i n g  t r a c k  $23,  i t  w r i t e s  
* 0 * s ' i n  t h e  t r a c k ' s  b i t  map t o  make s u r e  i t  d o e s n ' t  g e t  u s e d .  
You a r e  now goi ng  t o  make s h o r t  work of  t h i s  t r i v i a l  o b s t a c l e  t o  
g r e a t e r  d i s k  s t o r a g e .

Us i ng  t h e  ' I ' ,  ' J *, 'K», and 'M'  k e y s ,  p l a c e  t h e  c u r s o r  on 
t h e  b y t e  i n d i c a t e d  by t h e  t wo ' * * ' s '  i n  t h e  a b o v e  i l l u s t r a t i o n  
and t ype  i n  two 'FF' s*.  Your d i s p l a y  shou l d  now l ook  l i k e  t h i s .

CO: FF FF 00 00 FF FF 00 00

Next ,  t ype  CTRL F t o  f l i p  s c r e e n s ,  CTRL I t o  jump t o  t h e  top 
o f  t h e  p a g e ,  and CTRL F a g a i n ;  t h i s  b r i n g s  you b a c k  t o  t h e  f i r s t  
p a r t  o f  t h e  VTOC. Now p l a c e  t h e  c u r s o r  o v e r  t h e  ' 23* i n  l i n e  
$30,

3 0 : 12 01 00 00 23 10 00 01

and c h a n g e  i t  t o  a '24* t o  t e l l  DOS t h a t  i t  now has  $24 ( d e c i m a l  
36) t r a c k s  t o  c on t end  wi t h .

F i n a l l y ,  c h e c k  t h e  d i s p l a y  t o  make s u r e  t h a t  t r a c k  $11,  
s e c t o r  $00 i s  s e l e c t e d ,  and t h a t  'D=* t h e  d r i v e  o f  t h e  ne wl y  
i n i t i a l i z e d  d i s k .  Then h i t  CTRL W, f o l l o w e d  by 'Y» b e f o r e  t h e  
t o n e s  s t op .  F i n i s h  o f f  by r e a d i n g  back t h e  VTOC w i t h  a CTRL R to  
make s u r e  y o u r  a l t e r a t i o n  t o o k .  You now have  an e x t r a  t r a c k  a t  
your  d i s p o s a l .

Qettias Sates5c sueoo Icack £Q2
At t h i s  p o i n t  you may be w o n d e r i n g  i f  i t ' s  p o s s i b l e  t o  

r e c l a i m  even mor e  d i s k  s p a c e .  I f  so ,  r e a d  on b e c a u s e  I ' m g o i n g  
t o  show you how t o  w r e s t  a n o t h e r  16 s e c t o r s  f r om DOS' g r a s p i n g  
c l u t c h e s ,  b r i n g i n g  t h e  gr and t o t a l  t o  32.  Le t ' s  beg i n  by l o o k i n g  
a t  one o f  t h e  3 t r a c k s ,  w h i c h ,  a c c o r d i n g  t o  p a g e  135 i n  t h e  DOS 
Ma nua l ,  i s  e x c l u s i v e l y  r e s e r v e d  f o r  DOS. S t a r t  by s e l e c t i n g  
t r a c k  $02,  s e c t o r  $0F,  and r e a d i n g  i t  i n .  Fol l ow t h i s  w i t h  CTRL 
F t o  g e t  t h e  e n t i r e  s e c t o r ' s  d a t a  on t h e  s c r e e n  a t  o nc e .  N o t i c e  
a n y t h i n g  funny?

T h a t ' s  r i g h t  -  you a r e  now s t a r i n g  a t  a s e c t o r  f u l l  of  
n o t h i ng .  Proceed by h i t t i n g  t h e  l e f t  ar row once to de c r e me n t  t he



s e c t o r  number  t o  $0E and t he n  r ead  t h i s  s e c t o r  i n .  Again you*l l  
s e e  a s c r e e n f u l l  o f  *0*s*. I f  you c o n t i n u e  by a l t e r n a t e l y  
p r e s s i n g  t h e  l e f t  a r r o w  f o l l o w e d  by a CTRL R, you w i l l  be a b l e  t o  
do a r a p i d  s e c t o r  by s e c t o r  s c a n  o f  t h e  e n t i r e  t r a c k .  T h i s  
s h o u l d  r e v e a l  t h a t  e v e r y  s e c t o r  f r om $0F down t o  $05 i s  d e v o i d  o f  
d a t a .

I n  s p i t e  o f  t h e  f a c t  t h a t  DOS o n l y  u s e s  5 s e c t o r s  ($00 -  
$04)  on t r a c k  $02,  a q u i c k  l o o k  a t  i t s  b i t  map t e l l s  us  t h a t  t h e  
e n t i r e  t r a c k  i s  r e s e r v e d .  Apple may have done t h i s  t o  l e a v e  room 
f o r  f u r t h e r  expa ns i on  o f  DOS, but  f o r  our  pu r pos es ,  t he  r e ma i n i n g  
s e c t o r s  a r e  g o i n g  t o  come i n  mi g h t y  handy f o r  f i l e  s t o r a g e .  So 
l e t * s  gr ab  them r i g h t  now by r e a d i n g  i n  t he  VTOC and a l t e r i n g  t he  
t r a c k  $02 b i t  map as  f o l l o w s .

S t a r t  by r e a d i n g  i n  s e c t o r  $00 o f  t r a c k  $11.  You s h o u l d  
s t i l l  have t he  f u l l  s e c t o r  d i s p l a y ,  so p r e s s  CTRL I ,  c a u s i n g  t he  
c u r s o r  t o  j ump t o  t h e  t o p  e d g e  o f  t h e  s c r e e n .  F o l l o w  t h i s  w i t h  
CTRL F w h i c h  t a k e s  you b a c k  t o  t h e  d i s p l a y  o f  t h e  f i r s t  h a l f  o f  
t h e  s e c t o r  w i t h  ASCII.  When s w i t c h i n g  d i s p l a y s  i n  t h i s  manner ,  
r emember  t h a t  t he  s h o r t e r  ASCII d i s p l a y  w i l l  s t a r t  w i t h  t he  l i n e  
i n  t h e  f u l l  d i s p l a y  where t h e  c u r s o r  was l a s t  p l a ce d .  The c u r s o r  
i t s e l f  w i l l  a l wa ys  r ema i n  over  t he  same b y t e  t h r ough  any number  
o f  s c r e e n  f l i p s .

We a r e  g o i n g  t o  wor k  on t h e  b i t  map f o r  t r a c k  $02 w h i c h  i s  
l o c a t e d  i n  l i n e  $40.

t r k  $02
40:  100 0 0 j 00 00 FF FF 00 00

But  b e f o r e  we do,  we nee d  t o  f i g u r e  o u t  w h i c h  b y t e  v a l u e s  
mu s t  be s u b s t i t u t e d  i n .  S i n c e  we w a n t  t o  f r e e  up s e c t o r s  $0F - 
$05,  t he  b i n a r y  e q u i v a l e n t  o f  t he  r e q u i r e d  b i t  map shou l d  end up 
l o o k i n g  l i k e  t he  f o l l o w i n g .

s e c t o r  numbers : F E D C B A 9 8 7 6 5 4 3 2 1 0

b i t  v a l u e s : 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 o

b y t e  v a l u e s : F F E 0

The t a b l e i n App end i x A t e l l s t h a t us t h a t t h e *11 1 1 1 111*
a nd  *11100000*  i n  t h e  b i t  map t r a n s l a t e  i n t o  $FF a n d  $E0 
r e s p e c t i v e l y .  A f t e r  s h o v i n g  t h e s e  b y t e s  i n  t h e  t r a c k  $03 b i t  
map, row $40 shou l d  l ook  l i k e  t h i s .

40:  FF E0 00 00 FF FF 00 00

I f  i t  d o e s ,  and t h e  d r i v e ,  t r a c k ,  and s e c t o r  v a l u e s  a r e  
c o r r e c t ,  w r i t e  i t  t o  t he  d i s k  and r ead i t  back f o r  v e r i f i c a t i o n .  
Th i s  b r i n g s  t h e  gr and t o t a l  o f  l i b e r a t e d  s e c t o r s  t o  27.
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ScatfibiBS bBBCB feoff theCabaJ.ee leads
The f i n a l  5 s e c t o r s  o f  t h e  32 I p r o m i s e d  you a r e  g o i n g  t o  

come f r om t h e  c a t a l o g  t r a c k .  T h i s  i s  p o s s i b l e  b e c a u s e  DOS has  
p r o v i d e d  us  w i t h  more c a t a l o g  s p a c e  on t r a c k  $11 t h a n  we c o u l d  
e ve r  f i l l  w i t h  f i l e  names.  Even w i t h  t he  d i s k  c o mp l e t e l y  f u l l  of  
s h o r t  pr ogr ams ,  t h e  c a t a l o g  h a r d l y  ever  e x t e n d s  below s e c t o r s  $07 
o r  $08 (DOS p l a c e s  f i l e  names  on t h e  c a t a l o g  s t a r t i n g  a t  s e c t o r  
$0F and p r o g r e s s i n g  d o w n wa r d ) .  T h e r e f o r e ,  i t  i s  p o s s i b l e  t o  
s a f e l y  make u s e  o f  s e c t o r s  $01 -  $05 f o r  p r o g r a m s t o r a g e .  As 
u s u a l ,  i t  i s  n e c e s s a r y  t o  i n d i c a t e  t h i s  i n  t h e  t r a c k  $11 b i t  map 
whi ch i s  d i s p l a y e d  i n  l i n e  $78.

t r k  $11
78:  FF FF 00 00 !00 00! 00 00

The new b i t  map w h i c h  s i g n a l s  t h e  a v a i l a b i l i t y  o f  s e c t o r s  
$01- $05 i s :  0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 .  Ch a n g i n g  t h i s
i n t o  hex g i v e s  us  f00 3E1 w h i c h  s h o u l d  be p l u g g e d  i n t o  t h e  t r a c k
$11 b i t  map to  pr oduce :

78:  FF FF 00 00 00 3E 00 00

Check e v e r y t h i n g  and t hen  w r i t e  t h i s  t o  t he  d i s k .  But  don*t 
l e a v e  y e t .  You ha ve  one i m p o r t a n t  a d d i t i o n a l  d e t a i l  t o  a t t e n d  
t o .  Each s e c t o r  on t r a c k  $11 i n c l u d i n g  t h e  VT0C c o n t a i n s  t h e  
a d d r e s s  o f  t h e  n e x t  s e c t o r  DOS i s  s u p p o s e d  t o  a c c e s s  d u r i n g  any 
o p e r a t i o n  i n v o l v i n g  t he  c a t a l o g .  Le t ' s  have a l ook  a t  s e c t o r  $06 
as  an exampl e  o f  t h i s .  Clock t h e  s e c t o r  c oun t  f o r wa r d  by h o l d i n g  
down t h e  r i g h t  a r r o w  and t h e  REPEAT k e y s  s i m u l t a n e o u s l y .  When
you r e a c h  $06,  do a r e a d  and t a k e  a l o o k  a t  row $00.  I t  s h o u l d
l ook  l i k e  t h i s .

$00: 00 11 05 00 00 00 00 00

The *11 05* i s  a l i n k  p o i n t e r  w h i c h  t e l l s  DOS t h a t  t h e  n e x t  
c a t a l o g  s e c t o r  i s  t r a c k  $11,  s e c t o r  $05.  I f  you l ook  a t  t h e  same 
t wo b y t e s  on s e c t o r  $07,  you w i l l  s e e  *11 06* p o i n t i n g  ba c k  t o  
s e c t o r  $ 0 6 ,  a nd  so  on t h r o u g h o u t  t h e  t r a c k .  I n  any  d i s k  
o p e r a t i o n ,  t h e  VT0C i s  a c c e s s e d  f i r s t ,  and i t s  l i n k  p o i n t e r  r eads  
Ml  OF' ,  t e l l i n g  DOS to be g i n  s e a r c h i n g  downward f rom s e c t o r  $0F 
f o r  t he  r e q u e s t e d  f i l e  name.

Now t h e  one t h i n g  we dflDit  wan t  i s  f o r  DOS t o  w r i t e  f i l e  
names  o v e r  any p r o g r a m c o d e  t h a t  may be s t o r e d  on t r a c k  $11.  
F o r t u n a t e l y ,  a l l  we have  t o  do t o  p r e v e n t  t h i s  i s  t o  w r i t e  two 
'GO'S'  over  t he  l i n k  p o i n t e r  i n  s e c t o r  $06.  So you shou l d  change 
row $00 from t h e  form shown above t o  t he  one below.

0 0 : 00 00 00 00 00 00 00 00

Wr i t i n g  t h i s  back t o  s e c t o r  $06 i n s u r e s  t h a t  DOS w i l l  never  
l o o k  a t  any s e c t o r s  l o w e r  t h a n  $06 f o r  f r e e  s p a c e  when p l a c i n g  
f i l e  names  i n  t h e  c a t a l o g .  I f  a l l  t h e  s e c t o r s  f r om $0F t o  $06 
a r e  c o m p l e t e l y  f i l l e d  (an e x t r e m e l y  u n l i k e l y  p o s s i b i l i t y ) ,  and
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you t r y  t o  s a v e  y e t  a n o t h e r  f i l e ,  you w i l l  s i m p l y  g e t  a DISK FULL 
ERROR", l e a v i n g  s e c t o r s  $01 -  $05 unt ouched .

Be f or e  making use  of  t h i s  space ,  however ,  t h e r e  i s  one l a s t  
c h a n g e  t h a t  mu s t  be made.  To p r o t e c t  t h e  c a t a l o g ,  DOS h a s  an 
i n t e r n a l  s a f e g u a r d  a g a i n s t  s a v i ng  f i l e s  on t r a c k  $11.  Th i s  must  
now be d i s a b l e d ,  so r e a d  i n  t r a c k  $02,  s e c t o r  $01,  and g e t  l i n e  
$90 up on t h e  s c r e e n .

90:  B3 18 69 11 8D EB B3 8D

Change  b y t e  $92 f rom a f6 9 1 t o  an *A9' and w r i t e  t h e  s e c t o r  
back t o  t he  d i s k .  You now have an e x t r a  8K of  d i s k  s t o r a g e .

QfiUiBg fiid Of UQS
I n  a f i n a l  f r e n z y  o f  g r e e d ,  you c o u l d  f r e e  a n o t h e r  21 

s e c t o r s  by w r i t i n g  »FF’ s ’ i n  t h e  b i t  maps  f o r  t r a c k s  $01 and $02 
l e a v i n g  t h e  VTOC d i s p l a y  l o o k i n g  l i k e  t h i s :

38:  00 00 00 00 FF FF 00 00
40:  FF FF 00 00 FF FF 00 00

S i n c e  t h i s  i n f r i n g e s  on t h e  d i s k  s p a c e  o c c u p i e d  by DOS, 
e v e n t u a l l y  p a r t  o f  DOS w i l l  g e t  o v e r w r i t t e n  by y o u r  f i l e s ,  and 
t h e  d i s k  w i l l  no l o n g e r  b o o t .  You ca n  s t i l l  a c c e s s  t h e  f i l e s ,  
t hough,  i f  you f i r s t  boot  DOS f rom a n o t h e r  d i s k .

Not e :  f r e e i n g  t r a c k  $00 i n  t h i s  ma n n e r  i s  o f  no b e n e f i t ,  
s i n c e  DOS w i l l  r e f u s e  t o  w r i t e  on t h i s  t r a c k  even i f  i t s  b i t  map
c o n t a i n s  ’FF’ s* and a l l  t h e  o t h e r s  a r e  z e r o e d  o u t .  P a t c h i n g  DOS
t o  w r i t e  on t r a c k  $00 i s  no t  a d v i s a b l e  bec aus e  i f  a f i l e ’s t r a c k  
and s e c t o r  l i s t  happens  t o  end up t h e r e ,  t he  f i l e  i s  l i k e l y  t o  be 
i n a c c e s s i b l e .

f teo a ic ig g  a )L1QQ
I t h i n k  you can now s e e  t h a t  i f  a VTOC on one o f  y o u r  d i s k s  

a c c i d e n t l y  g e t s  c o r r u p t e d ,  i t  i s  a t r i v i a l  m a t t e r  t o  r e s c u e  t h e  
f i l e s .  To d e m o n s t r a t e  t h i s ,  l e t ’s s t a r t  by b l owi ng  away a VTOC. 
Take t h e  newl y  i n i t i a l i s e d  d i s k  o u t  o f  y o u r  d r i v e  and p u t  y o u r  
p r a c t i c e  copy o f  t he  System Mas t er  d i s k e t t e  i n  i t s  p l a c e .  Next ,  
r e a d  i n  i t s  VTOC, p l a c e  t h e  c u r s o r  on t h e  f i r s t  b y t e  i n  row $00 
( p r o b a b l y  a $04) ,  and t y p e  i n  *0F’ . P l a c e  t h e  c u r s o r  b a c k  o v e r  
t h i s  b y t e  and p r e s s  CTRL X. The s e c t o r  w i l l  i n s t a n t l y  be f i l l e d  
w i t h  *0F*s*. W r i t e  t h i s  i n f o r m a t i o n  ba c k  t o  t h e  VTOC o f  y o u r  
p r a c t i c e  d i s k .  I f  you now t r y  t o  b o o t  i t  o r  l o a d  a f i l e ,  you 
w i l l  ge t  a FILE NOT FOUND e r r o r  (DOS now t h i n k s  t h a t  t h e  c a t a l o g  
b e g i n s  w i t h  s e c t o r  $0F on t r a c k  $0F).

To f i x  t h i s ,  r ead  i n  t h e  VTOC from a good d i s k  and p l a c e  t he  
c u r s o r  on t h e  f i r s t  b y t e  i n  l i n e  $38.  Now p r e s s  CTRL Z, f i l l i n g  
t he  d i s p l a y  wi t h  ’00*s* f rom t h e  c u r s o r  t o  t h e  end o f  t he  s e c t o r .  
Thi s  z e r o ’s ou t  t he  e n t i r e  b i t  map f i e l d  and t h u s  makes s u r e  t h a t  
no f i l e s  on t he  d i s k  g e t  o v e r w r i t t e n  d u r i n g  f u t u r e  use .  F i n a l l y ,
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w r i t e  t h i s  i n f o r m a t i o n  o n t o  t r a c k  $ 1 1 ,  s e c t o r  $00 o f  t h e  
c l o b b e r e d  d i s k .  I t  i s  now p e r f e c t l y  u s a b l e  a ga i n ,  i t s  only f a u l t  
b e i n g  t h a t  no mor e  d a t a  can  be s t o r e d  on i t .  I f  t h i s  w e r e  n o t  a 
p r a c t i c e  d i s k e t t e ,  t he  s o l u t i o n  would s i mpl y  be t o  FID ( no t  COPYA 
b e c a u s e  i t  a l s o  t r a n s f e r s  t h e  z e r o e d - o u t  VTOC) a l l  t h e  f i l e s  
a c r o s s  t o  a newly i n i t i a l i s e d  d i s k  and r e i n i t i a l i s e  t he  one t h a t  
g o t  c o r r u p t e d .  How e v e r ,  d o n ’ t  b o t h e r  d o i n g  t h i s  w i t h  yo u r  
p r a c t i c e  copy.

Uodel eUf i g  EcagcaKS

The f i r s t  t h i n g  you n e e d  t o  know i s  t h a t  DELETEing a f i l e  
d o e s  n o t  a u t o m a t i c a l l y  r e move  i t  f r om t h e  d i s k .  The o n l y  t h i n g
t h a t  h a p p e n s  i s  t h a t  a c o u p l e  o f  b y t e s  on t h e  c a t a l o g  t r a c k  g e t
c h a n g e d  and t h e  b i t  maps a r e  a d j u s t e d .  The f i l e ’ s name i n  t h e  
d i r e c t o r y  and i t s  p r o g r a m c o d e  s t i l l  r e m a i n  i n t a c t .  The on l y  
e x c e p t i o n  t o  t h i s  may o c c u r  i f  you have  s a v e d  o t h e r  p r o g r a m s  t o  
t h e  d i s k  s i n c e  DELETEing t h e  f i l e  i n  q u e s t i o n .  I f  s o ,  DOS may 
have o v e r w r i t t e n  p a r t  or  a l l  o f  i t .

Pu t  y o u r  p r a c t i c e  copy o f  t h e  S y s t e m M a s t e r  d i s k e t t e  i n  a 
d r i v e  and r e a d  i n  t r a c k  $11,  s e c t o r  $0F.  Rows $08 t h r o u g h  $28 
shou l d  l ook  p r e t t y  much l i k e  t h i s :

f i r s t  by t e  of  f i l e  name space  
/

08:  00 00 00 13 OF 82 C8 C5 :@@@S0BHE:
10: CC CC CF A0 A0 A0 A0 A0 : LLO :

. (2 more rows o f  ’ AO’ s* he r e )

28:  A0 A0 A0 A0 06 00 14 OF : F0TO
/

l a s t  b y t e  of  f i l e  name space

The ’ 130F* i n  row $08 i n d i c a t e s  t h a t  HELLO’ S t r a c k  and 
s e c t o r  l i s t  ( mo r e  a b o u t  t h e s e  l a t e r )  ca n  be f ound  on t r a c k  $13,  
s e c t o r  $0F ( b u t  s e e  t h e  n e x t  p a r a g r a p h ) ;  t h e  ’8 2 ’ t e l l s  us  t h a t  
HELLO i s  a l oc ke d  A p p l e s o f t  f i l e .  The nex t  f i v e  symbol s  a r e  t he  
s c r e e n  c o d e s  ( i . e . ,  ASCI I  n u m b e r s  w i t h  t h e  h i g h  b i t  s e t  -  
r emember?)  f o r  t h e  l e t t e r s  H-E-L-L-0,  and t h e  25 t r a i l i n g  *A0*s* 
a r e  s c r e e n  c o d e s  f o r  b l a n k s .  T h e i r  p u r p o s e  i s  t o  f i l l  i n  t h e  
unusued p a r t  o f  t he  30 s p a c e s  a l l o t t e d  by DOS t o  each f i l e  name.  
The f o u r t h  *A0* i n  l i n e  $28 i s  t h e  l a s t  b y t e  o f  f i l e  name s p a c e .  
*06’ i n d i c a t e s  t h a t  HELLO’ S l e n g t h  i s  6 s e c t o r s .

IMPORTANT NOTE: I f  y o u r  Sys t e m M a s t e r  i s  d i f f e r e n t  f r om 
mi n e ,  o r  i f  y o u r  v e r s i o n  o f  FID a l l o c a t e d  s p a c e  i n  some o t h e r  way 
t han  mine d i d  when you made your  p r a c t i c e  copy,  t he  v a r i o u s  t r a c k  
and s e c t o r  numbers  t h a t  a ppe a r  i n  t h i s  book’s i l l u s t r a t i o n s  may 
n o t  a g r e e  w i t h  y o u r s .  T h i s  i s  no p r o b l e m ,  h o w e v e r ,  s i n c e  t h e i r  

on t h e  c a t a l o g  t r a c k  or  e l s e w h e r e  w i l l  a l w a y s  be t h e  
same.  So l a t e r  on when we s t a r t  t r a c k i n g  down f i l e s  f rom 
a d d r e s s e s  r e c o r d e d  i n  v a r i o u s  p l a c e s  on t h e  d i s k ,  a l l  you need t o  
do i s  s u b s t i t u t e  t h e  i n f o r m a t i o n  on y o u r  d i s k  i n  p l a c e  o f  t h e
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t u t o r i a l s  i n s t r u c t i o n s .

Now I wa n t  you t o  do t h e  u n t h i n k a b l e .  Get  o u t  o f  T r i c k y  
Dick w i t h  a CTRL C, t hen  UNLOCK and DELETE t h e  HELLO f i l e  on your  
p r a c t i c e  d i s k e t t e .  Jump bac k  w i t h  a CALL 2051 and h i t  t h e  s p a c e  
b a r .  The d i s p l a y  o f  t h e  HELLO c a t a l o g  e n t r y ,  j u s t  a s  i t  was  
b e f o r e  you DELETEd i t ,  w i l l  r e a p p e a r  on t h e  s c r e e n .  Now s t a r e  
h a r d  a t  t h e  t wo n u mb e r s  on t h e  s c r e e n  w h i c h  we r e  d e s i g n a t e d  i n  
t h e  i l l u s t r a t i o n  above  as  t h e  f i r s t  and l a s t  b y t e s  o f  t h e  f i l e  
name s p a c e .  Havi ng  f i x e d  t h e s e  f i r m l y  i n  v i e w ,  h i t  CTRL R and 
wat ch  t h e  change.

You s h o u l d  have  s e e n  t h e  f i r s t  b y t e  ($13)  j ump down t o  
r e p l a c e  t h e  l a s t  b y t e  ( $A0) ,  and a •FF* a p p e a r  w h e r e  t h e  f i r s t  
b y t e  was .  T h i s  i s  a l l  t h a t  a c t u a l l y  h a p p e n e d  d u r i n g  t h e  DELETE. 
So h e r e ' s  how your  s c r e e n  s hou l d  now l ook .

f i r s t  by t e  o f  f i l e  name space  
/

08: 00 00 00 FF OF 02 C8 C5 :e@§SOBHE
10: CC CC CF A0 A0 A0 A0 A0 : LL.0

28 A0 A0 A0 13 02 00 14 OF : SBeTO
/

l a s t  b y t e  o f  f i l e  name space

Al l  we have to u n d e l e t e  HELLO i s  t o  pu t  t h i n g s  back t he  way 
t h e y  we r e .  So j u s t  t y p e  an *A0* o v e r  t h e  *13* i n  t h e  l a s t  b y t e  
p o s i t i o n  and p u t  a *13* i n  t h e  f i r s t  b y t e  wh e r e  t h e  *FF* i s .  
L i n e s  $08 and $28 s h o u l d  end up l o o k i n g  l i k e  t h e  f o l l o w i n g  
i l l u s t r a t i o n .

08:  00 00 00 13 OF 02 C8 C5

28:  A0 A0 A0 A0 06 00 14 OF

I f  they do,  w r i t e  t he  s e c t o r  back t o  t he  d i s k .

HELLO w i l l  now l o a d ,  r u n ,  and a p p e a r  d u r i n g  a CATALOG j u s t  
l i k e  b e f o r e .  However,  t h e r e  i s  s t i l l  one s ma l l  d e t a i l  we need to 
a t t e n d  t o .  Read i n  t h e  VTOC s e c t o r  and b r i n g  l i n e  $80 i n t o  view.  
I f  y ou  z e r o e d  o u t  t h e  VTOC d u r i n g  t h e  f i r s t  p a r t  o f  t h i s  
t u t o r i a l ,  you w i l l  p r obab l y  now f i n d  a *FC? in  t h a t  l i n e  i n s t e a d  
of  a '00*. Thi s  i s  bec aus e  DOS has  a l t e r e d  t he  t r a c k  $13 b i t  map 
t o  r e f l e c t  t h e  f a c t  t h a t  s e c t o r s  $0F and 0E, p r e v i o u s l y  occ up i e d  
by HELLO, a r e  now a v a i l a b l e .

One way t o  f i x  t h e  p r e s e n t  VTOC i s  s i m p l y  t o  w r i t e  a *00* 
over  t he  'FC1. However,  changi ng  b i t  maps i s  not  a d v i s a b l e  w i t h  
mos t  f i l e s ,  s i n c e  you a r e  u n l i k e l y  t o  know wh i c h  s e c t o r s  t h e y  
o c c u p i e d  b e f o r e  t he y  g o t  DELETEd. So t h e  b e s t  t h i n g  t o  do i s  t o  
l o a d  t h e  f i l e  i n  q u e s t i o n  i n t o  memory and t h e n  s a v e  i t  ba c k  a g a i n
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t o  t h e  d i s k .  When t h i s  i s  done ,  DOS w i l l  a u t o m a t i c a l l y  a d j u s t  
t he  b i t  maps f o r  you.

S ite  Eikafis

Remember  t h a t  *82* i n  t h e  t h i r d  b y t e  p o s i t i o n ?  N o t i c e  t h a t  
i t  g o t  c h a n g e d  t o  »02» a f t e r  t h e  DELETE. T h i s  i s  t h e  f i l e  t y p e  
f l a g ;  t h e  f i r s t  v a l u e  s i g n a l s  a l o c k e d ,  and t h e  s e c o n d ,  an 
un l oc ked  A p p l e s o f t  program.  Her e’s t he  c o mp l e t e  l i s t .

U&Afifiked irfifikid

Text  (T)
I n t e g e r  ( I )  
A p p l e s o f t  (A) 
Bi nar y  (B) 
S - t ype  (S) 
R e l o c a t a b l e  (R)

00 80
01 81
02 82
04 84
08 88
10 90

S o m e t i m e s  c o n t r o l  c h a r a c t e r s  a r e  embedded  on p u r p o s e  (a 
r a t h e r  da t ed  p r o t e c t i o n  measur e)  or  a c c i d e n t l y  i n  program names 
i n  t h e  c a t a l o g .  I f  t h i s  h a p p e n s ,  t h e  name w i l l  a p p e a r  when you 
CATALOG t h e  d i s k ,  b u t  you won’ t  be a b l e  t o  a c c e s s  t h e  f i l e .  To 
s e e  how t o  d e a l  w i t h  t h i s  mi n o r  n u i s a n c e ,  j ump o u t  o f  t h e  
Tr i cky  Dick.  Then UNLOCK and DELETE ANIMALS on your  copy of  t h e  
sys t em ma s t e r  d i s k .  Now t ype  SAVE f o l l o w e d  by t h e s e  k e y s t r o k e s :

T CTRL A E CTRL B S CTRL C T

p l u s  RETURN. T h i s  s a v e s  a f i l e  c a l l e d  ’’TEST” w i t h  c o n t r o l  
c h a r a c t e r s  h i d d e n  b e t w e e n  e a c h  l e t t e r .  Now CATALOG t h e  d i s k .  
You w i l l  f i n d  ’’TEST” s e c o n d  f r o m t h e  t o p  o f  t h e  l i s t .  However ,  
i f  you t r y  t o  LOAD o r  RUN TEST you w i l l  end up w i t h  a FILE NOT 
FOUND e r r o r .

I n c i d e n t l y ,  a n e a t  t r i c k  f o r  q u i c k l y  s p o t t i n g  f i l e  names  
whi ch c o n t a i n  c o n t r o l  c h a r a c t e r s  i s  t o  t ype  INVERSE, f o l l o w e d  by 
CATALOG. Do t h i s  w i t h  y o u r  p r a c t i c e  d i s k ,  and ha ve  a c l o s e  l o o k  
a t  t h e  r i g h t  edge  o f  t h e  w h i t e  f i e l d  i n  w h i c h  t h e  i n v e r s e  c a t a l o g  
e n t r i e s  a p p e a r .  D i r e c t l y  o p p o s i t e  TEST you w i l l  s e e  a t e l l t a l e  
no t c h  t e l l i n g  you t h a t  some hi dden  c h a r a c t e r s  have used up s c r e e n  
spa ce  w i t h o u t  a c t u a l l y  a p p e a r i n g  on t h e  s c r e e n .

Now go back i n t o  Tr i cky  Dick,  r ead  i n  t r a c k  $11,  s e c t o r  $0F, 
and l ook  a t  l i n e  $30.  In t h e  ASCII s e c t i o n  on t h e  r i g h t  you w i l l  
s e e  t h e  f i l e  name '’TEST” w i t h  an i n v e r s e  ’A1, *B*, and ’C* i n
be t ween  i t s  l e t t e r s .  These a r e  t h e  c o n t r o l  c h a r a c t e r s  you t yped 
i n  when you s a v e d  t h e  f i l e .  You can s t i l l  RUN or  LOAD TEST by 
t y p i n g  i n  t h e s e  e x t r a  symbol s  when you a c c e s s  t h e  f i l e ,  bu t  t h i s  
would be r a t h e r  t r o u b l e s o me .

Next ,  p l a c e  t h e  c u r s o r  o v e r  t h e  s e c o n d  b y t e  i n  row $30 (a 
’D4’).  Next  t y p e  i n  SHIFT 2.  You w i l l  s e e  t h e  i n v e r s e  m e s s a g e
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"HIGH ASCII"  a p p e a r  n e x t  t o  t h e  word "DATA" a t  t h e  b o t t o m  o f  t h e  
s c r e e n .  T h i s  i n i d i c a t e s  t h a t  a n y t h i n g  you now t y p e  w i l l  be i n  
s c r e e n  ASCII  w i t h  t h e  h i g h  b i t  s e t .  Key i n  t h e  l e t t e r s  T - E - S - T  
and f o l l o w  t h i s  w i t h  3 t a p s  on t h e  s p a c e  b a r .  You w i l l  s e e  t h e  
l e t t e r s  e c h o e d  i n  t h e  ASCII  s e c t i o n ,  and t h e  s p a c e s  w i l l  a p p e a r  
i n  t h e  hex dump as  'AO' s*.  Now p r e s s  down t h e  CTRL, SHIFT,  and 
’ P* k e y s  a l l  a t  t h e  same t i m e .  The d i s p l a y  a t  t h e  b o t t o m  o f  t h e  
s c r e e n  w i l l  c h a n g e  t o  "NORMAL HEX" and you w i l l  be b a c k  i n  n o r ma l  
mode. F i n a l l y ,  w r i t e  t h e  a l t e r e d  s e c t o r  t o  t h e  d i s k .  Al l  t h o s e  
nas t y  c o n t r o l  c h a r a c t e r s  a r e  gone and t h e  f i l e  w i l l  now answer  t o  
i t s  r e a l  name.

EiuAiui sod Llaaoeioe a Biaacx Eileis Addcess sod Leoetb

T h i s  e x e r c i s e  w i l l  t a k e  us  f u r t h e r  a f i e l d  on o u r  j o u n e y  
a l o n g  t h e  App l e  d i s k ,  and we w i l l  be l e a v i n g  t r a c k  $11 t o  t r a c e  
t he  whe r e a bou t s  o f  some a c t u a l  program code .

Read i n  t r a c k  $11,  s e c t o r  $0F.  Then h i t  CTRL F, f o l l o w e d  
by CTRL M t o  g e t  t o  t h e  b o t t o m  o f  t h e  s e c t o r ,  and f i n i s h  o f f  w i t h  
a n o t h e r  CTRL F t o  f l i p  ba c k  t o  t h e  ASCII  d i s p l a y .  L i n e s  $D8 and 
$E0 shoul d  c o n t a i n  t he  f o l l o w i n g  i n f o r m a t i o n .

D8: AO AO AO 11 00 19 OF 84 : Q0YOD:
E0: C2 CF CF D4 B1 B3 AO AO :B00T13 :

The f 19 OF1 i n  l i n e  $D8 t e l l s  us  w h e r e  t o  f i n d  t h e  f i r s t  
s e c t o r  o f  B00T13.  The *84* i n  t h e  same l i n e  t e l l s  us  t h a t  we’ r e  
d e a l i n g  w i t h  a b i n a r y  f i l e .  So l e t ’ s r e a d  i n  t r a c k  $19,  s e c t o r  
$0F and have  a l o o k .

We a r e  s t i l l  i n  t h e  l o w e r  h a l f  o f  t h e  s e c t o r  d i s p l a y  ( r o w s
$80 -  $F8),  bu t  need to g e t  back to  t he  b e g i nn i ng .  Hol di ng down
t h e  CTRL key w h i l e  p r e s s i n g  ’F*, *1*, and a n o t h e r  •F* s h o u l d  do 
t he  t r i c k .  The 3 rows of  numbers  s t a r t i n g  on l i n e  $08 c o n s t i t u t e  
BOOT13*s t r a c k  and s e c t o r  l i s t .  As t h e  name i m p l i e s ,  t h i s  l i s t s  
a l l  t he  t r a c k s  and s e c t o r s  occ up i e d  by t h e  f i l e .  I f  your  copy i s  
t h e  same as  mine,  t h i s  s hou l d  show B00T13 s t a r t i n g  on t r a c k  $19,  
s e c t o r  $0E, and r unn i ng  down to t r a c k  $19,  s e c t o r  $06.

08:  00 00 00 00 19 0E 19 0D

18: 19 08 19 07 19 06 00 00

Now h i t  t h e  l e f t  a r r o w  key t o  g e t  t o  s e c t o r  $0E,  and do a
read.  Your sceen w i l l  d i s p l a y  t h e  f i r s t  128 by t e s  o f  t h e  program
code.  The f i r s t  4 b y t e s  o f  t h i s  d a t a  g i v e  t he  a d d r e s s  and l e n g t h  
o f  B00T13.

f i r s t  b y t e  of  program code 
a d d r e s s  l e n g t h  /

00:  ! 00 17! !F0 08! 20 E3 03 84
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I n  t h e  u s u a l  6502 r e v e r s e  n o t a t i o n ,  t h i s  t e l l s  us  t h a t  
B00T13 s t a r t s  a t  l o c a t i o n  $1700 i n  memory and i s  $8F0 ( d e c i m a l  
2288)  b y t e s  l o n g .  You ca n  r e l o c a t e  B00T13 so t h a t  i t  BRUNS or  
BLOADS a t  a n o t h e r  a d d r e s s  i n  memory s i mpl y  by changi ng  t h e  f i r s t  
t wo  b y t e s .  For  e x a m p l e ,  c h a n g e  b y t e  $01 f r om *17* t o  *16 and 
w r i t e  t h e  s e c t o r  ba c k  t o  t h e  d i s k .  Then g e t  o u t  o f  T r i c k y  Di ck ,  
BLOAD B00T13,  and t y p e  CALL - 151 f o l l o w e d  by ' 1600L*.  You w i l l  
s e e  t h e  f i r s t  3 b y t e s  o f  t h e  p r o g r a m ,  *20 E3 03* s t a r t  a t  $1600 
i n s t e a d  o f  t h e  o r i g i n a l  $1700.  Do n o t  t r y  t o  r un  B00T13 a t  t h i s  
a d d r e s s ,  however ,  bec aus e  i t  i s  not  a r e l o c a t a b l e  program.

You w i l l  now have  t o  BRUN T r i c k y  Di ck  onc e  mor e ,  s i n c e  
B00T13 has  b l o wn  p a r t  o f  i t  o u t  o f  memory.  Do t h i s ,  and r e a d  i n  
t r a c k  $19,  s e c t o r  $0E a g a i n .  I f  you p l a n  on p u t t i n g  y o u r  
p r a c t i c e  copy o f  t h e  S y s t e m M a s t e r  t o  u s e  l a t e r  on,  you had 
b e t t e r  change B00T13fs s t a r t  a d d r e s s  back t o  $1700.

P l a c e  t h e  c u r s o r  on b y t e  $04 (a *20*) i n  row $00 and h i t  t h e  
1L* key.  T h i s  w i l l  g i v e  you a d i s a s s e m b l y  o f  t h e  f i r s t  s e c t o r ' s  
c o d e .  The f i r s t  i n s t r u c t i o n  s h o u l d  r e a d  "JSR $03E3" ( m e a n i n g  
Jump t o  a SubRout i ne  which s t a r t s  a t  t h e  a d d r e s s  $03E3).  Th i s  i s  
a k i n d  o f  i n d i r e c t l y  r o u t e d  GOSUB t o  a DOS s u b r o u t i n e  w h i c h  
t e l l s  DOS t h e  whe r e a bou t s  o f  some v i t a l  d i s k  r e a d i n g  p a r a m e t e r s .

Keep p r e s s i n g  *L' u n t i l  b y t e  $A9 s c r o l l s  i n t o  v i e w n e a r  t h e  
t o p  o f  t h e  s c r e e n .  You s h o u l d  now be a b l e  t o  s e e  t h e  word 
"SECTOR” i n  t h e  ASCII  d i s p l a y  c o l u mn .  The a d d i t i o n  o f  t h i s  
ASCII  i n f o r m a t i o n  t o  t h e  d i s a s s e m b l y  e n a b l e s  you t o  q u i c k l y  
l o c a t e  any t e x t  i n  a b l o c k  o f  ma c h i n e  c o d e .  Keep h i t t i n g  ' L ' s '  
u n t i l  you h a v e  d i s s a m b l e d  y o u r  way t h r o u g h  t h e  e n t i r e  s e c t o r .  
When you r e a c h  t h e  end ,  t h e  l o w e r  p a r t  o f  y o u r  s c r e e n  w i l l  be 
b l a n k  and n o t h i n g  f u r t h e r  happens  i n  r e s p o n s e  t o  an ' L' .

Usfcifig iaalasailec lotetee Ecoscaas£ebb k
T h i s  wo r k s  p r e t t y  much t h e  same way as  t h e  ab o v e  p r o c e s s .  

Read i n  t r a c k  $11,  s e c t o r  $0F and f i n d  t h e  a d d r e s s  o f  HELLO'S 
t r a c k  and s e c t o r  l i s t .  I t  s hou l d  be l o c a t e d  on t r a c k  $13,  s e c t o r  
$0F,  so i n c r e m e n t  t he  t r a c k  number  by p r e s s i n g  t he  *>' key t w i c e  
and do a r e a d .  The t r a c k  and s e c t o r  i n f o r m a t i o n  now on y o u r  
s c r e e n  r e v e a l s  t h a t  t h e  HELLO p r o g r a m c o d e  s t a r t s  on s e c t o r  $0E 
and o c c u p i e s  5 s e c t o r s  on t h e  same t r a c k .

Now r e a d  i n  s e c t o r  $0E and t a k e  a l o o k  a t  t h e  f i r s t  l i n e .  
The i l l u s t r a t i o n  be l ow s h o ws  how t o  i n t e r p r e t  t h e  d a t a  t h a t  i t  
c o n t a i n s .

s t a r t  o f  program code 
l e n g t h  l i n e  no.  /

00:  171 04! j 19 08 i jOA 00! B2 20 
\  /
memory l o c a t i o n  o f  nex t  l i n e

The f i r s t  2 b y t e s  t e l l  us  t h a t  HELLO i s  $471 ( d e c i m a l  1137)  
b y t e s  l o n g  (no s t a r t i n g  a d d r e s s  i s  g i v e n  a t  t h e  b e g i n n i n g  o f  an



A p p l e s o f t  program becaus e  i t  a u t o m a t i c a l l y  l oa ds  a t  $801).  Byt es  
$02 -  $03 a r e  a p o i n t e r  i n d i c a t i n g  t h a t  when HELLO i s  i n  RAM, t h e  
n e x t  l i n e  w i l l  s t a r t  a t  $819* Each l i n e  of  an APPLESOFT program 
s t a r t s  w i t h  t h i s  t y p e  o f  p o i n t e r ,  t h o u g h ,  o f  c o u r s e ,  you d o n ' t  
s e e  i t  when you LIST t h e  c o d e .  Moving on,  t h e  !0A 00* i s  t h e  hex 
e q u i v a l e n t  o f  t h e  f i r s t  l i n e  number  ( l i n e  10) .  F i n a l l y ,  t h e  
p r o g r a m c o d e  i t s e l f  s t a r t s  w i t h  ' B2 f , t h e  A p p l e s o f t  t o k e n  w h i c h  
s t a n d s  f o r  1 REM1.

Now p r e s s  CTRL L, f o l l o w e d  by 'A*. The c u r s o r  w i l l  j ump t o  
t h e  t o p  o f  t h e  s c r e e n  and c h a n g e  t h e  ' <*L>'  t o  a ' <AL>' .  T h i s  
t e l l s  Tr i cky  Dick t h a t  you want  a l i s t i n g  of  some A p p l e s o f t  code .  
P u t  t h e  c u r s o r  o v e r  t h e  *62* and p r e s s  *L* t o  l i s t  t h e  f i r s t  
s e c t o r f u l  o f  BASIC.  The c o n t i n u a t i o n  o f  t h i s  code  can  be f ound  
by moving on t o  s e c t o r  $0D and t y p i n g  'L* a ga i n .  You can l ook  a t  
t h e  w h o l e  o f  any A p p l e s o f t  p r o g r a m by n o t i n g  i n  i t s  t r a c k  and 
s e c t o r  l i s t  t he  s e c t o r s  i t  o c c u p i e s ,  t hen  worki ng t h r ough  them as 
e x p l a i n e d  he r e .

By t h e  way,  when you a r e  l i s t i n g  t h e  f i r s t  s e c t o r  o f  an 
Ap p l e s o f t  pr ogram,  p l a c i n g  t he  c u r s o r  anywhere  t o  t he  l e f t  o f  t he  
f i r s t  t oken may r e s u l t  i n  a s p u r i o u s  f i r s t  l i n e  number.  Thi s  i s  
b e c a u s e  T r i c k y  Di ck  i n t e r p r e t s  t h e  l e n g t h  and p o i n t e r  b y t e s  as  
BASIC t o k e n s .  The r u l e  t o  f o l l o w  when L I S T i n g  any s e c t o r  i s  t o  
p l a c e  t he  c u r s o r  on t he  f i r s t  by t e  t o  t he  r i g h t  o f  t he  f i r s t  *00* 
i n  t he  s e c t o r .

I n t e g e r  l i s t i n g s  wor k  a l m o s t  e x a c t l y  t h e  same as  t h o s e  o f  
A p p l e s o f t .  I f  you wa n t  t o  t r y  one ,  g e t  t h e  a d d r e s s  o f  t h e  t r a c k  
and s e c t o r  l i s t  f o r  ANIMALS f r om t r a c k  $11 ( t h e  *81'  i n  f r o n t  o f  
t h e  f i l e  name t e l l s  you t h a t  i t f s a l o c k e d  i n t e g e r  p r o g r a m ) .  
The f i r s t  l i n e  i n  t h e  f i r s t  s e c t o r  s h o u l d  l o o k  l i k e  t h e  f o l l o w i n g  
i l l u s t r a t i o n .

f i r s t  by t e  of  program 
l e n g t h  l i n e  no.  /

00:  |6D 10! 08 !00 0 0 J 5F B1 E8 
\
l e n g t h  o f  f i r s t  l i n e

The p r e l i m i n a r y  i n f o r m a t i o n  t e l l s  us t h a t  ANIMALS i s  $106D 
( d e c i m a l  4205)  b y t e s  l o n g ,  t h e  f i r s t  l i n e  i s  8 b y t e s  l o n g ,  and 
i t s  l i n e  number i s  0.

Type i n  CTRL L, t h e n  * I f , t o  s w i t c h  on t h e  INTEGER BASIC 
l i s t e r .  P u t  t h e  c u r s o r  o v e r  t h e  f i r s t  p r o g r a m b y t e  ( t h e  *5F' ) 
and h i t  'L'  t o  d i s p l a y  a l i s t i n g  o f  t h e  f i r s t  s e c t o r .

To r e t u r n  t o  t h e  a s s e m b l y  l i s t i n g  mode,  s i m p l y  t y p e  CTRL L 
f o l l o w e d  by a You can a l s o  ge t  any of  t he  above l i s t i n g s  on
your  p r i n t e r  as e x p l a i n e d  under  " P r i n t i n g  Hard Copy f rom Tr i cky 
Di ck"  i n  " T r i c k y  D i c k ' s  I n s t r u c t i o n s "  i n  t h e  f i r s t  p a r t  o f  t h i s  
s e c t i o n .
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F f* 
F fi

I f  you h a v e  f o l l o w e d  a l o n g  w i t h  me t h i s  f a r ,  you w i l l  have  
p u t  t o  u s e  m o s t  o f  t h e  T r i c k y  Di ck  commands  i n  r e a l i s t i c  d i s k  
e d i t i n g  t a s k s .  So by now,  you s h o u l d  be a b l e  t o  u s e  T r i c k y  Dick 
p r e t t y  e a s i l y  and f i n d  l i t t l e  d i f f i c u l t y  i n  doing more advanced 
wor k .  But  w h a t  i s  f a r  mor e  i m p o r t a n t ,  you a l r e a d y  know more 
a b o u t  t h e  DOS 3.3 d i s k  t h a n  a b o u t  80% o f  a l l  Appl e  u s e r s .  T h i s  
i s  on l y  t h e  b e g i n n i n g ,  h o w e v e r .  By t h e  t i m e  we f i n i s h  o u r  work 
t o g e t h e r ,  I  hope t o  e l e v a t e  your  s t a n d i n g  f rom t he  t op 20% t o  t he  
t op  1% o f  t h e  DOS i n t e l l i g e n s i a .  So t u r n  o f f  your  machine f o r  a 
wh i l e  and t a k e  a w e l l - d e s e r v e d  c o f f e e  b r e a k  b e f o r e  we beg i n  . . . .
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CHAPTER THREE — Intermediate Level Tricks with Tricky Dick
Th e s e  a r e n ' t  r e a l l y  any more d i f f i c u l t  t h a n  t h e  t h i n g s  

d i s c u s s e d  i n  t h e  f o r e g o i n g  t u t o r i a l ,  b u t  I f m g o i n g  t o  d e s c r i b e  
them i n  somewhat  l e s s  d e t a i l .  So i f  you a l r e a d y  knew somet h i ng  
a b o u t  d i s k  f o r m a t t i n g  when you b o u g h t  t h e  CIA,  and f ou n d  t h e  
t u t o r i a l  a b i t  e l e me n t a r y ,  t h i s  i s  t he  p l a c e  t o  s t a r t .  But  don ' t  
f o r g e t  t h a t  t h e  f o l l o w i n g  t e c h n i q u e s  appl y  t o  DOS 3*3 only u n l e s s  
o t h e r w i s e  s t a t e d .

bUQXdikQg DCS lan&ua&a £fi£d Clfibbec
DOS 3.3 has  p a r t i c u l a r l y  pesky s u b r o u t i n e  which s t o r e s  a $00 

i n  t h e  f i r s t  b y t e . o f  t h e  l a n g u a g e  c a r d  w h e n e v e r  we do a PR£6.  
Thi s  i n  t u r n  makes DOS t h i n k  t h a t  t he  l a ngua ge  ca r d  i s  empty.  So 
i f  you h a p p e n  t o  h a v e  INTEGER BASIC ( o r  some o t h e r  p r o g r a m)  
t h e r e ,  and t h e n  b o o t  up f r o m t h e  k e y b o a r d ,  you a l w a y s  have  t o  
r e b o o t  y o u r  Sys t em M a s t e r  and hang a r o u n d  w h i l e  i t  r e l o a d s  
INTEGER. Most  o f  t h e  t i m e ,  h o w e v e r ,  a p e r f e c t l y  good i ma ge  o f  
INTEGER i s  s t i l l  i n  t h e  l a n g u a g e  c a r d  i n  s p i t e  o f  t h e  LANGUAGE 
NOT AVAILABLE message you g e t  when you t r y  t o  c a l l  i t .

F i x i n g  t h i s  i s  a p i e c e  o f  c a k e .  J u s t  r e a d  i n  t r a c k  $00,  
s e c t o r  $09,  and w r i t e  3 ' EA' s  o v e r  t h e  '8D 00 E0* i n  l i n e  $D0, 
l e a v i n g  i t  l o o k i n g  l i k e  t h i s .

DO: CO A9 00 EA EA EA 4C 44

Then w r i t e  i t  bac k  t o  t h e  d i s k .  Any d i s k  w i t h  t h i s  p a t c h  i n  
i t s  DOS w i l l  l e a v e  INTEGER i n  peace when bo o t i n g .

IMPORTANT NOTE: I know i t  seems o b v i ous ,  but  don ' t  f o r g e t  t o  
r e b o o t  t h e  DOS you' ve j u s t  a l t e r e d  w i t h  t h e  f o l l o w i n g  p a t c h e s  i f  
you want  t o  see  them i n  a c t i o n .

BELIQ EiJ.fi
To make t h i s  s i m p l e  a l t e r a t i o n ,  r e a d  i n  t r a c k  $01,  s e c t o r  

$09.  S t a r t i n g  w i t h  b y t e  $75 i n  l i n e  $70,  you w i l l  s e e  t h e  name 
o f  t h e  HELLO p r o g r a m.  I f  you wan t  a n o t h e r  f i l e  on t h e  d i s k  t o  
run a u t o m a t i c a l l y  on boo t - u p ,  put  t he  c u r s o r  over  t he  f i r s t  by t e  
o f  t h e  HELLO f i l e ' s  name (a ' C8'  f o r  ' H * on mos t  d i s k s ) ,  and key 
i n  SHIFT 2 ( t h e  " c h a r a c t e r ) .  Now t y p e  i n  t h e  new f i l e ' s  name 
and p r e s s  down t he  CTRL, SHIFT, and @ keys  t o g e t h e r ,  r e t u r n i n g  to 
n o r ma l  o p e r a t i o n .  I f  t h e  name o f  t h e  new f i l e  i s  s h o r t e r  t h a n  
t h a t  o f  t h e  o l d  one ,  t h e r e  w i l l  be some u n w a n t e d  c h a r a c t e r s  
t a c k e d  on a t  t h e  end.  Be s u r e  t o  t y p e  ' AO' s '  (ASCII  f o r  s p a c e s )  
over  t h e s e  b e f o r e  w r i t i n g  t h e  s e c t o r  back t o  t h e  d i s k .

a Binaw fi£ £X££ablfi EELLfi EdlJ.fi
N o r m a l l y ,  when DOS f i n i s h e s  b o o t i n g  i n t o  RAM, i t  i s s u e s  a 

RUN command t o  s t a r t  t h e  HELLO p r o g r a m .  However ,  i f  you u s e d  t h e  
f o r e g o i n g  me t hod  t o  s w i t c h  HELLO t o  a ma c h i n e  l a n g u a g e  or  EXEC 
f i l e ,  you w i l l  o b v i o u s l y  wa n t  DOS t o  i s s u e  t h e  c o r r e c t  BRUN or
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EXEC command on b o o t - u p .  To do t h i s  r e a d  i n  t r a c k  $00,  s e c t o r  
$0D and c h a n g e  b y t e  $42 f r om a ’OS* t o :

(1)  a *34* to  BRUN a b i n a r y  HELLO program;

(2)  a *14* t o  EXEC an EXEC f i l e .

Now w r i t e  t h e  s e c t o r  ba c k  t o  t h e  d i s k .  You may w i s h  t o  make 
t h i s  and t h e  f o r e g o i n g  p a t c h  on a COPY o f  y o u r  CIA d i s k  so t h a t  
i t *s DOS BRUNs T r i c k y  Di ck i m m e d i a t e l y  on b o o t - u p .  I f  you do,  
you s houl d  l e a v e  l i n e  $40 l o o k i n g  l i k e  t he  example  bel ow.

40: 03 A9 34 DO 05 AD 62 2A 
\
b i n a r y  HELLO f l a g

L a s t i n g  a Eeqg£3i? DfiS and Bu££ex:a
Having c a r r i e d  out  t h e  p r e c e e d i n g  two o p e r a t i o n s ,  you mi ght  

d e c i d e  t h a t  i t  wou l d  a l s o  be u s e f u l  t o  p l a c e  y o u r  p r o g r a m i n  some 
s e c u r e  s p o t  i n  memory w h e r e  s u b s e q u e n t  l o a d i n g  and r u n n i n g  o f  
o t h e r  f i l e s  c a n n o t  o v e r w r i t e  i t .  The b e s t  way o f  d o i n g  t h i s  i s  
t o  move t h e  DOS b u f f e r s  down and l o a d  y o u r  p r o g r a m on t o p  o f  
them.  A s i m p l e  DOS p a t c h  w i l l  i n s u r e  t h e i r  c o mpl e t e  s a f e t y  even 
i f  DOS i s  c o l d s t a r t e d .

To s e t  t h i n g s  up,  r ea d  i n  t r a c k  $00,  s e c t o r  $0C.

00: D3 1C 81 IE BD IE 75 2A

The n e x t  s t e p  i s  t o  s u b t r a c t  t h e  l e n g t h  o f  y o u r  p r o g r a m i n  
b y t e s  f rom $1CD3, t he  number  shown i n  r e v e r s e  a t  t he  b e g i n n i n g  of  
l i n e  $00.  So i f  y o u r  f i l e  was ,  s a y ,  $200 ( d e c i m a l  512)  b y t e s  
l o n g ,  y o u ’d ha ve  t o  wor k  o u t  t h a t  $1CD3 -  $200 = $1AD3* You 
s h o u l d  now r e v e r s e  t h e  h i g h  and l ow b y t e s  o f  t h i s  r e s u l t  i n  t h e  
c l a s s i c a l  6502 manner ,  t ype  them over  t he  *D3 1C1, and w r i t e  t he  
whole  works t o  t he  d i s k .

00:  D3 1A 81 IE BD IE 75 2A

What  h a p p e n s  i s ,  t h e  ’ 1A D3f g e t s  c h a n g e d  t o  !9A D31 on b o o t  
up,  moving t h e  b u f f e r s  down t h e  r e q u i r e d  amount .  Thi s  a l l o w s  you 
t o  f i x  your  program t o  run $9D00 -  $200 = $9B00 i n  RAM.

£liB)lBat*iD& bbe Eauae ducioz a G&XALQG

I f  you manage  t o  a c c u m u l a t e  a l a r g e  number  o f  f i l e s  on a 
s i n g l e  d i s k ,  you may f i n d  i t  u s e f u l  t o  have c o n t i n u o u s  s c r o l l i n g  
d u r i n g  a CATALOG. I f  so ,  r e a d  i n  t r a c k  $01,  s e c t o r  $0D o f  t h e  
d i s k  whose  DOS you w i s h  t o  p r o v i d e  t h i s  s e r v i c e .  Then s i m p l y  
change by t e  $34 from a *CE* t o  a ’ 60* as  shown bel ow.

30: 8D 20 ED FD 60 9D 33 DO 
\
changed by t e



W r i t e  t h i s  b a c k  t o  t h e  d i s k  a nd  y o u  w i l l  f i n d ,  a f t e r  
r e b o o t i n g ,  t h a t  t h e  p a t c h e d  v e r s i o n  o f  DOS w i l l  n o t  s t o p  a f t e r  
e a c h  s c r e e n f u l l  o f  f i l e  names  d u r i n g  a CATALOG, b u t  w i l l  s c r o l l  
r a p i d l y  t h r ough  t o  t he  end o f  t he  l i s t .  I f  you have an a u t o s t a r t  
mo n i t o r ,  you can use CTRL S t o  s t o p / r e s t a r t  t he  l i s t i n g .

Cbscgiag tbs V0UIUE2 Catalog Message
I n  o r d e r  t o  p e r s o n a l i z e  y o u r  d i s k s ,  you m i g h t  l i k e  t o  ha ve  

some message o t h e r  t han "DISK VOLUME 256” appe a r  when a CATALOG 
i s  e x e c u t e d .  I f  so ,  r e a d  t r a c k  $02,  s e c t o r  $02 and c h a n g e  t h e  
"DISK VOLUME" m e s s a g e  ( w r i t t e n  b a c k w a r d s ! )  t h a t  b e g i n s  a t  b y t e  
$B0.  I f  you w r i t e  o v e r  t h e  s p a c e  ($A0) a t  b y t e  $AF, you can  
s q u e e z e  i n  up t o  12 c h a r a c t e r s  by h i t t i n g  SHIFT 2 ( t h e  " s i g n )  
and t y p i n g  t hem i n  b a c k w a r d s .  So i f  y o u r  new h e a d i n g  i s  t o  be ,  
s a y ,  "Sammy* s D i s k " ,  l i n e s  $A8 -  $ B 8 w o u l d  l o o k  l i k e  t h e  
i l l u s t r a t i o n  below.

f i r s t  b y t e  of  e n t r yi
A8: C9 Cl C2 D3 D2 Cl C2 CB : IAB SRABK
B0: D3 C9 C4 A0 D3 A7 D9 CD : SID S *YM
B8: CD Cl D3 04 11 OF 04 00 : MASDQ0D@

l a s t  by t e  o f  e n t r y

I f  y o u  c a r r i e d  o u t  t h e  p r e c e e d i n g  i n s t r u c t i o n s ,  and  
r e b o o t e d ,  you s houl d  g e t  t h e  f o l l o w i n g  hea d i ng  on each CATALOG.

SAMMY*S DISK254

T h i s l o o k s  a b i t  mes s y , so t o g e t  r i d o f  th e *254*,  r e a d  i n
t r a c k  $01 , s e c t o r $0C aind t y p e 3 ' EA* s* o v e r b y t e s  $C0 -  $C2,
endi ng up wi t h :

CO: EA EA EA 20 2F AE 20 2F

Af t e r w r i t i n g t h i s bac k t o t h e  d i s k and r e b o o t i n g ,  y o u r
c a t a l o g  message  w i l l  b l a z e  f o r t h  i n  i t s  most  p r i s t i n e  form.

Eu££iog tieadaaes eo tbs Catalog leads
Th e r e  a r e  few more f r u s t r a t i n g  e x p e r i e n c e s  t h a n  s e a r c h i n g  

t h r o u g h  d o z e n s  o f  d i s k s  f o r  a p r o g r a m  y ou  u r g e n t l y  n e e d ,  
r e a l i z i n g  t h a t  you h a v e  o v e r l o o k e d  i t ,  and t h e n  h a v i n g  t o  s t a r t  
t he  whole  t e d i o u s  b u s i n e s s  f rom s c r a t c h  once aga i n .  Some o r de r  
can be b r ough t  t o  d i s k  chaos  by i n s e r t i n g  h e a d i ngs  on t h e  c a t a l o g  
t r a c k  and ma k i ng  s u r e  t h e  t y p e  o f  f i l e s  t h a t  t h e y  a p p l y  t o  a r e  
p l a c e d  u n d e r n e a t h .  For  e x a m p l e ,  i t  m i g h t  be u s e f u l  t o  g e t  t h e  
f o l l o w i n g  d i s p l a y  upon CATALOGing a d i s k .

T 000 GAMES
T 000 --------

*B 062 PIRATE*S SWAG 
*B 071 ROBIN HOOD» S LOOT
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Wi t h  a newl y  i n i t i a l i z e d  d i s k  i n  t h e  d r i v e ,  t y p e  i n  t h e  
f o l l o w i n g  sequence :  SAVE XXXXX SAVE YYYYY DELETE XXXXX DELETE 
YYYYY. Then e x a m i n e  t r a c k  $11,  s e c t o r  $0F and you w i l l  s e e  t h e  
*X* and *Y* s t r i n g s  j u s t  b e n e a t h  t h e  HELLO e n t r y .  The •X's* w i l l  
mos t  l i k e l y  be i n  l i n e  $30.  So s t a r t  by p l a c i n g  t h e  c u r s o r  on 
t h e  *FF* i n  t h e  l i n e  a b o v e  ( b y t e  $2E) and t y p e  i n  *24 00 00*. 
Thi s  shou l d  l e a v e  your  c u r s o r  on t h e  f i r s t  o f  t h e  5 'DS's* (ASCII 
f o r  *X*) i n  l i n e  30.

Now you ca n  p r e s s  SHIFT 2 and t y p e  i n  t h e  l e t t e r s  G A M E  
S, l e a v i n g  t h e  s t r i n g  *C7 Cl CD C5 D3* i n  p l a c e  o f  t h e  Be
s u r e  t o  f i n i s h  t h i s  sequence  by p r e s s i n g  CTRL SHIFT P (CTRL @) t o  
g e t  ba c k  i n t o  n o r m a l  mode.  L i n e s  $28 and $30 s h o u l d  l o o k  l i k e  
t h i s .

28:  A0 A0 A0 A0 02 00 24 00 : B@$0:
30: 00 C7 Cl CD C5 D3 A0 AO : @GAMES :

The n e x t  s t e p  i s  t o  p r e s s  , M* 3 t i m e s  t o  b r i n g  y o u r  c u r s o r
o v e r  t h e  f 131 a t  t h e  end o f  t h e  s t r i n g  o f  ^ O ’ s i n  l i n e  $48.
Type i n  *A0 00*.  T h i s  s h o u l d  b r i n g  you t o  t h e  b e g i n n i n g  o f  t h e  
d e l e t e d  e n t r y  f o r  t he  *Yf program.

Now you ha ve  o n l y  t o  r e p e a t  t h e  a bove  p r o c e s s .  I n  o t h e r  
w o r d s ,  j u s t  t y p e  *24 00 00* o v e r  t h e  »FF OF 02* i n  l i n e  $50.  
Then f o l l o w  t h i s  w i t h  a SHIFT 2 and h i t  t h e  * - f key 5 t i m e s ,  
l e a v i n g  a t r a i l  o f  1AD1s '  o v e r  t h e  ' D9*s f . A f t e r  CTRL @, move 
s t r a i g h t  down t o  t h e  M4 0 2 1 and r e p l a c e  t h i s  w i t h  an fA0 00*.  
F i n a l l y ,  check e v e r y t h i n g  and w r i t e  t he  s e c t o r  back t o  t he  d i s k .  
Reboot  and do a CATALOG t o  make s u r e  t h e  hea d i ng  g o t  s e t  up 0. K,

I f  you w a n t  a f l a s h i n g  i n s t e a d  o f  a n o r m a l  h e a d i n g ,  p r e s s  
SHIFT 7 ( t h e  1 c h a r a c t e r )  b e f o r e  t y p i n g  i n  t h e  h e a d i n g ' s  l e t t e r s .  
I n v e r s e  c h a r a c t e r s  can be o b t a i n e d  by changi ng  t he  normal  s c r e e n  
ASCII numbers  as  f o l l o w s :

n u mb e r s  b e g i n n i n g  w i t h  a 'C'  ........ c h a n g e  t h e  'C'  t o  a *0*
numbers be g i n n i n g  w i t h  a *D' ........  change t he  *Df t o  a *1*
' A0'  (a space )  .............................................  change t h e  ' A'  t o  a *2*

I f  you c h a n g e  t h e  ASCII  f o r  "GAMES" i n  t h i s  ma n n e r ,  you 
would end up w i t h :

30: 00 07 01 0D 05 13 A0 A0 : 0GAMES :

You ca n  now t r a n s f e r  y o u r  f a v o r i t e  games  t o  t h e  d i s k  and 
t h e y  w i l l  a u t o m a t i c a l l y  a p p e a r  b e n e a t h  t h e  h e a d i n g .  I f  a f t e r  
d o i n g  t h i s  you s t i l l  have  some s p a c e  l e f t  o v e r ,  you ca n  e a s i l y  
u s e  t h e  same p r o c e d u r e  t o  s h o v e  a n o t h e r  h e a d i n g  u n d e r n e a t h  t h e  
games on t he  c a t a l o g .  F u r t h e r  f i l e s  can be added below t h i s ,  and 
so on.

By t h e  way,  when you SAVEd t h e  »X* and *Y* f i l e s ,  4 s e c t o r s
w e r e  s e t  a s i d e  by DOS t o  s t o r e  t h e i r  n o n e x i s t e n t  d a t a .
S u b s e q u e n t l y  DELETEing t hem r e a d j u s t e d  t h e  b i t  maps  t o  r e c l a i m
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t h i s  wa s t e d  space .

A n o t h e r  p o i n t  t o  t a k e  n o t e  o f  was  t h e  *24* we p u t  i n  t h e  
dummy f i l e s *  t r a c k  p o i n t e r  b y t e .  T h i s  was  done  t o  p r e v e n t  t h e  
c a t a l o g  h e a d i n g  f rom b e i n g  a c c i d e n t l y  DELETEd. I f  you now t r y  t o  
a c c e s s  "GAMES” w i t h  any DOS command you w i l l  g e t  an I / O  ERROR, 
s i n c e  t r a c k  $24 c a n n o t  be r e a c h e d  on t h e  App l e  d r i v e s  ( t h e  *-*s* 
a r e  s a f e  i n  any c a s e  b e c a u s e  t h e y  a r e  i l l e g a l  c a t a l o g  
c h a r a c t e r s ) .

tiidiaz Lbe Ueile oo the Catalog

I f  you u s e d  t h e  f o r e g o i n g  me t hod  t o  c r e a t e  h e a d i n g s  and 
want  t o  g e t  t h e  word "HELLO” out  o f  t h e  way -  or  you s i mp l y  want  
t o  c o n c e a l  t h e  e x i s t e n c e  o f  y o u r  HELLO p r o g r a m d u r i n g  a CATALOG -  
you can make i t  do a d i s a p p e a r i n g  a c t  as  f o l l o w s .  F i r s t ,  r e a d  i n  
t r a c k  $11,  s e c t o r  $0F and p u t  t h e  c u r s o r  o v e r  t h e  f i r s t  *A0* 
a f t e r  t h e  HELLO f i l e * s  name.  Then t y p e  i n  19 *88*s* and c h e c k  
y o u r  wor k  by c o u n t i n g  up t h e  i n v e r s e  *H, s* w h i c h  w i l l  have  
a p p e a r e d  i n  t h e  ASCII  d i s p l a y  a f t e r  "HELLO" ( o r  w h a t e v e r  t h e  
f i l e * s  name i s ) .  There s hou l d  be 19, s i n c e  $88 i s  t he  ASCII va l u e  
f o r  CTRL H.

Hav i ng  done  t h i s ,  you now nee d  t o  l e t  DOS i n  on y o u r  l i t t l e  
s e c r e t  so t h a t  i t  c a n  r e c o g n i z e  HELLO on b o o t - u p .  So w h a t  you 
now ha ve  t o  do i s  c h a n g e  t h e  DOS r e c o r d  o f  t h e  HELLO f i l e ’ s name 
as  d e s c r i b e d  a c o u p l e  o f  p a g e s  b a c k  u n d e r  " S w i t c h i n g  t h e  HELLO 
F i l e " .  F o l l o w  t h o s e  i n s t r u c t i o n s  t o  r e a d  i n  t r a c k  $01,  s e c t o r  
$09 and add 19 *88*sf a f t e r  t h e  HELLO p r o g r a m ’ s name.  The 
p r o g r a m w i l l  run  a u t o m a t i c a l l y  when you b o o t  t h e  d i s k ,  b u t  o f  
c ou r s e ,  DOS w i l l  i g n o r e  any d i r e c t  commands r e f e r r i n g  t o  HELLO, 
s i n c e  HELLO now c o n t a i n s  19 e x t r a  c o n t r o l  c h a r a c t e r s .

A c o u p l e  o f  p o i n t s  a r e  w o r t h  n o t i n g  h e r e .  F i r s t  o f  a l l ,  
i t  seems t h a t  19 ’88*s’ i s  a l ways  t h e  c o r r e c t  f o r mu l a ,  r e g a r d l e s s  
o f  t h e  f i l e  name’ s l e n g t h  ( b u t  you c a n ’ t  h i d e  f i l e s  whose  names  
a r e  l o n g e r  t h a n  11 l e t t e r s  due t o  t h e  30 c h a r a c t e r  maximum 
p e r m i t t e d  by DOS). S e c o n d l y ,  t h e  r e a s o n  t h i s  me t hod  w o r k s  i s  
t h a t  CTRL H’s o u t p u t  b a c k s p a c e s  t o  t h e  mon i t o r .  So what  happens  
i s  t h a t  t h e  HELLO f i l e ’s name g e t s  p r i n t e d  f o r  a t i n y  f r a c t i o n  of  
a s e c o n d ,  t o o  q u i c k  f o r  anyone  t o  s p o t  i t .  Then a l o n g  comes  t h e  
next  f i l e n a me  t o  c o mp l e t e l y  o v e r w r i t e  i t .

Chao&iQg QOS Eccec Messages
I f  you f e e l  c a p a b l e  o f  a more  e l e q u e n t  t u r n  o f  p h r a s e  t h a n  

t he  a u t h o r  o f  Apple DOS, you mi ght  l i k e  t o  change t he  wordi ng of  
some o f  t h e  DOS e r r o r  m e s s a g e s .  Th e s e  b e g i n  on t r a c k  $01,  
s e c t o r  $08,  by t e  $75,  and end on t he  nex t  s e c t o r  ($09) ,  b y t e  $3D. 
So l e t ’ s a s s u m e ,  f o r  e x a m p l e ,  t h a t  you w a n t  t o  c h a n g e  I / O  ERROR 
me s s a g e  t o  CRASH OUT ( c l e a r l y  a f a r  mor e  d e s c r i p t i v e  c h o i c e ) .  
S t a r t  by r e a d i n g  i n  t r a c k  $01,  s e c t o r  $08.  The message s t a r t s  i n  
l i n e  $C8.
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C8: 41 54 43 C8 49 2F 4F 20 :ATCHI/0 :

P o s i t i o n  t h e  c u r s o r  o v e r  t h e  *49*, p r e s s  SHFT 7 ( t h e  * 
s i g n )  t o  go i n t o  n o r m a l  ASCII  mode,  and t y p e  "CRASH 0U". Now 
p r e s s  CTRL f o l l o w e d  by SHFT 2 ( t h e  " s i g n )  t o  s w i t c h  t o  h i g h  
ASCII ( t h e  l a s t  c h a r a c t e r  i s  i n  h i gh  ASCII t o  f l a g  t h e  end of  t he  
message) .  Type i n  t h e  f i n a l  'T'  and w r i t e  t h e  s e c t o r  back.  Boot  
t he  d i s k ,  l e a v e  t he  d r i v e  door  open,  and t ype  "LOAD HELLO". Your 
a l t e r e d  message  shou l d  q u i c k l y  appear .

T h i s  can  be done  w i t h  any o f  t h e  e r r o r  m e s s a g e s .  J u s t  
r e me mbe r  t o  end up w i t h  a h i g h  ASCII  c h a r a c t e r ,  and make s u r e  
y o u r  own m e s s a g e ’ s l e n g t h  d o e s  n o t  e x c e e d  t h e  one you a r e  
r e p l a c i n g .

idfiss toe Masooed Eccgcanwecs
Her e  a r e  a few T r i c k y  Di ck  t i d b i t s  t h a t  you a s s e m b l y  

l anguage  progr ammer s  may f i n d  u s e f u l .  And even i f  you do n ' t  know 
y o u r  way a r o u n d  an a s s e m b l e r  t o o  w e l l  y e t ,  some o f  t h e s e  may 
pr ove  h e l p f u l .

When you ha ve  one o f  t h e  CIA mo d u l e s  i n  memor y,  h i t t i n g  CTRL 
E c a u s e s  T r i c k y  Di ck  t o  j ump t o  i t  and b e g i n  e x e c u t i o n .  T h i s  
f e a t u r e  makes i t  p o s s i b l e  f o r  you t o  i n s t a l l  your  own program and 
a c c e s s  i t  w i t h  t he  same i n s t r u c t i o n .  F u r t h e r mo r e ,  you can e a s i l y  
i n t e r f a c e  y o u r  code  w i t h  T r i c k y  Di ck  t o  c a l l  T r i c k y ' s  i n t e r n a l  
r o u t i n e s .

The f i r s t  t h i n g  T r i c k y  Di ck  d o e s  on CTRL E i s  a t t e m p t  t o  
d i s t i n g u i s h  a CIA module f rom l e f t - o v e r  ga r ba ge  i n  RAM. In o r d e r  
t o  do t h i s ,  i t  EORs t h e  b y t e  a t  $8000 w i t h  t h e  one a t  $8001,  
t h e n  CMP*s t h i s  w i t h  t h e  b y t e  a t  $8002.  I f  a m a t c h  i s  f o u n d ,  i t  
JSRs t o  $8003 whe r e  t h e  m o d u l e s '  code  b e g i n s .  I f  a ma t c h  d o e s  
not  o c c u r ,  a t one  i s  sounded and normal  o p e r a t i o n  i s  r esumed.  To 
use  t h e  CTRL E hook ,  you n e e d  t o  a s s e m b l e  y o u r  p r o g r a m s  t o  r un  a t  
a t  t h i s  a d d r e s s  and s e t  up t he  f i r s t  3 b y t e s  a c c o r d i n g l y .

T r i c k y  Di ck c o n t a i n s  b o t h  a 3.3 and a 3.2 RWTS. The 3.3 
v e r s i o n  b e g i n s  a t  $3800,  and t h e  3.2 a t  $3000.  They bo t h  use  t he  
s a m e  I 0 B w h i c h  s t a r t s  a t  $ 8 1 5 ,  a n d  s h a r e  t h e  d e v i c e  
c h a r a c t e r i s t i c s  t a b l e  w h i c h  s t a r t s  a t  $826.  The i n f o r m a t i o n  i n  
t h e s e  two l i s t s  i s  i n  e x a c t l y  t h e  same o r d e r  you would n o r ma l l y  
expe c t .  A JSR to $121F i nvoke s  a s u b r o u t i n e  whi ch l o o k s  a t  $82A 
t o  d e t e r m i n e  which DOS v e r s i o n  has  been s e l e c t e d ,  t he n  c a l l s  t h e  
a p p r o p r i a t e  RWTS. Reading or  w r i t i n g  w i t h  t h i s  RWTS w i l l  be done 
u s i n g  t h e  DOS ma r ks  shown i n  T r i c k y  D i c k ' s  d i s p l a y .  T r i c k y  
Dick s t o r e s  i t s  s e c t o r  d a t a  i n t o  a b u f f e r  s t a r t i n g  a t  $2E00.

I f  you wa n t  t o  BSAVE T r i c k y  Di ck  w i t h  any p a t c h e s  o r  c h a n g e s  
t o  i t ,  u s e  A$803 , L$3800.

You c a n  c a l l  e a c h  o f  t h e  3 v e r s o n s  o f  RWTS i n  t h e  ma c h i n e  
i n d e p e n d e n t l y .  Thus,  you cou l d ,  f o r  exampl e ,  use  t h e  DOS RWTS a t
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$B800 t o  r e a d  a d i s k ,  and one o f  t h e  T r i c k y  Di ck  RWTS1 t o  w r i t e  
i t  o u t  a g a i n  -  o r  v i c e  v e r s a .  Wi t h  T r i c k y  Di ck  and a mo d u l e  i n  
memory,  t h e r e  i s  s t i l l  f r e e  c o r e  f r om $4000 t o  $7FFF f o r  u s e  as  a 
b u f f e r  or  a n y t h i n g  e l s e .  A f t e r  your  program has done i t s  t h i n g ,  
i t  can r e t u r n  c o n t r o l  t o  Tr i cky  Dick a t  any t i me  w i t h  an RTS.

bo btie Disk

We l l ,  t h a t  j u s t  a b o u t  c l o s e s  t h e  f i l e s  on T r i c k y  Di ck  f o r  
now,  t h o u g h  1*11 be  r e t u r n i n g  t o  some o f  t h i s  u t i l i t y ’ s mor e  
s o p h i s t i c a t e d  c a p a b i l i t i e s  when I show you how t o  wor k  on copy 
p r o t e c t e d  d i s k s .  However ,  w i t h o u t  a l i t t l e  h e l p  f r om t h e  o t h e r  
me mber s  o f  t h e  CIA, t h e r e  a r e  j u s t  some j o b s  t h a t  T r i c k y  c a n ’ t  
do.  You’ l l  f i n d  t h a t  f o r  some o f  t h e  wor k  y o u ’l l  be w a n t i n g  t o  
c a r r y  o u t ,  y o u ’ r e  g o i n g  t o  n e e d  t o  d e l v e  i n t o  t h e  m o s t  
i n a c c e s s i b l e  p a r t s  bo t h  o f  normal  and abnor mal  d i s k s  -  and make 
c o m p l e t e  s e n s e  o f  a l l  t h e  i n f o r m a t i o n  t h e y  c o n t a i n .  T h a t ’ s why 
you now need to  meet  THE LINGUIST.
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CHAPTER FOUR — The Linguist

O f t e n  d u r i n g  t h e  c o u r s e  o f  y o u r  c a r e e r  i n  d i s k  e s p i o n a g e ,  
you’re goi ng t o  want  t o  s c r u t i n i z e  a f l oppy  a t  t h e  most  i n t i m a t e  
l e v e l  and o b t a i n  a p r e c i s e  t r a n s l a t i o n  o f  w h a t  you f i n d  t h e r e .  
I t  mi ght  be t h a t  a d i s k  f a i l u r e  has  s e emi ng l y  r e n d e r e d  your  most  
p r e c i o u s  f i l e  i r r e c o v e r a b l e .  Or,  i t  may j u s t  be t h a t  you a r e  
i n s a t i a b l y  c u r i o u s  t o  d i s c o v e r  t h e  l a t e s t  a n i m a t i o n  t e c h n i q u e s  
u s e d  i n  y o u r  f a v o r i t e  ga me s .  I n  f a c t ,  w h a t e v e r  y o u r  r e a s o n  f o r  
h a v i n g  a c q u i r e d  an A p p l e ,  t h e  need  t o  know more a b o u t  t h e  
s o f t w a r e  t h a t  makes  i t  s p r i n g  t o  l i f e  i s  an i n e s c a p a b l e  p a r t  o f  
owning and u s i n g  i t .

The a b i l i t y  t o  do t h i s  q u i c k l y  and e a s i l y  w i l l  he l p  you out  
o f  many s t i c k y  s i t u a t i o n s ,  and i m m e a s u r a b l y  i n c r e a s e  y o u r  
k n o w l e d g e  and e n j o y m e n t  o f  y o u r  m a c h i n e .  B e c a u s e  o f  t h e  
L i n g u i s t ’ s u n i q u e  t a l e n t s ,  y o u ’ l l  soon be a b l e  t o  e x a m i n e ,  make 
s ense  o f ,  and t r a n s l a t e  i n t o  machine r e c o g n i z a b l e  form,  t h e  raw 
d a t a  f r o m d i s k  a v a i l a b l e  a t  t h e  t i m e  o f  t h i s  w r i t i n g  -
r e g a r d l e s s  o f  t h e  e x t e n t  t o  w h i c h  i t s  f o r m a t t i n g  has  be e n  
a c c i d e n t l y  c o r r u p t e d  or  d e l i b e r a t e l y  a l t e r e d .

The L i n g u i s t  a l l o w s  you t o  do a raw n i b b l e  dump o f  an e n t i r e  
t r a c k ,  e x a m i n e  t h e  d a t a  a t  y o u r  l e i s u r e ,  and t h e n  c a r r y  o u t  a 
s e c t o r  by s e c t o r  t r a n s l a t i o n  o f  t h e  raw d i s k  n i b b l e s  i n t o  code  i n  
t he  form t h a t  your  machine nor ma l l y  d e a l s  wi t h .  In o t h e r  words ,  
t he  L i n g u i s t  w i l l  t r a n s f o r m  a l l  3 of  t h e  encodi ng  f o r m a t s  used on 
A p p l e  d i s k s  ( 6&2,  5&3,  and  4&4) i n t o  a r e c o g n i z a b l e  a nd
e x e c u t a b l e  form.

I n c i d e n t l y ,  I ’ve n o t i c e d  t h a t  a l o t  o f  App l e  u s e r s  a r e  
s u r p r i s e d  or  a t  l e a s t  u n c e r t a i n  when t he  s u b j e c t  o f  d i s k  encodi ng  
comes up i n  a c o n v e r s a t i o n .  Few c o m p u t e r i s t s  a r e  aware  t h a t  t h e  
t h e  f a m i l i a r  f o r m o f  p r o g r a m  c ode ,  t h e  one you ca n  v i e w by t y p i n g  
CALL -151 and l i s t i n g  i t ,  g e t s  u n r e c o g n i z a b l y  a l t e r e d  when i t  i s  
w r i t t e n  t o  t h e  d i s k .  F a r  f e w e r  s t i l l  can  t e l l  you j u s t  how t h e  
e n c o d i n g  p r o c e s s  w o r k s .  You a l r e a d y  r e c e i v e d  a f l e e t i n g  
i n i t i a t i o n  i n t o  t he  r anks  of  t he  DOS e l i t e  in ”A F i r s t  Word a bou t  
Disk Data" i n  c h a p t e r  two.  I n  t h e  p r e s e n t  c h a p t e r  you w i l l  l e a r n  
a g r e a t  de a l  more a bou t  t h i s  s u b j e c t  and s e v e r a l  o t h e r s .  By t he  
t i m e  you f i n i s h  t h e  book ,  you w i l l  be t h e  envy o f  y o u r  l o c a l  
u s e r s *  g r o u p  as  you n o n c h a l a n t l y  e x t o l  t h e  s p e e d  a d v a n t a g e s  o f  
4&4 over  6&2 and 5&3, and c o n f i d e n t l y  hold f o r t h  on o t h e r  e q u a l l y  
e s o t e r i c  d i s k  t o p i c s .

The i mmed i a t e  i mp o r t a n c e  of  a l l  t h i s  i s  t h a t  a f t e r  dumping a 
t r a c k  o f  raw n i b b l e s  and t r a n s l a t i n g  them i n t o  o r d i n a r y  hex,  you 
can i mme d i a t e l y  jump back t o  Tr i cky  Dick and d i s p l a y  t h i s  code as 
an A p p l e s o f t ,  I n t e g e r ,  o r  a s s e m b l y  l i s t i n g .  Of c o u r s e ,  T r i c k y  
Dick i s  a l s o  no s l o u c h  a t  t r a n s l a t i n g .  But where  a d i s k  has  been 
t o o  b a d l y  c l o b b e r e d ,  t o o  h e a v i l y  p r o t e c t e d ,  made s e c t o r l e s s ,  
encoded i n  4&4 - or  s i mpl y  r e q u i r e s  a raw n i b b l e  e x a mi n a t i o n  t o  
e s t a b l i s h  t he  f o r m a t t i n g  -  o l d  Tr i cky  i s  j u s t  not  up t o  t he  j ob .  
T h a t ’ s when t h e  L i n g u i s t  s p r i n g s  i n t o  a c t i o n  a t  t h e  t o u c h  o f  a
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J u s t  as  w i t h  T r i c k y  D i c k ’ s i n s t r u c t i o n s ,  i f  y o u ’ r e  an 
e x p e r t ,  you can g e t  s t a r t e d  r i g h t  away w i t h  t he  L i n g u i s t  mere l y 
by u s i n g  t h i s  s e c t i o n  as a r e f e r e n c e  gu i de .  On t h e  o t h e r  hand,  
i f  you would d e s c r i b e  y o u r s e l f  as  somewhat  below t he  d i s k  ma s t e r  
l e v e l ,  t h e  b e s t  t h i n g  t o  do i s  t r y  o u t  e a c h  i n s t r u c t i o n  
c a r e f u l l y ,  wa t c h i ng  i t s  e f f e c t  on t he  s c r e e n .  Having done t h a t ,  
y o u ’ l l  be  r e a d y  f o r  t h e  L i n g u i s t  t u t o r i a l ,  "The Appl e  Di s k  
Language School " ,  which i mme d i a t e l y  f o l l o w s .

Xbfi Lioeuist Deeds Xcifikit Disk: Tr i cky  Dick and The L i n g u i s t  
have what  you mi ght  c a l l  a pe r ma nen t  i n t i m a t e  r e l a t i o n s h i p .  That  
i s ,  The L i n g u i s t  w i l l  n o t  wor k  p r o p e r l y  u n l e s s  T r i c k y  Di ck  i s  
a l s o  p r e s e n t  i n  memory.  Thi s  i s  bec aus e  t he  program us e s  some 
o f  T. D. ’ s i n t e r n a l  r o u t i n e s  i n  o r d e r  t o  b o t h  c o n s e r v e  RAM and 
t o  m a i n t a i n  an e f f i c i e n t  i n t e r f a c e  w i t h  t he  u s e r .  So i f  you t r y  
t o  r un The L i n g u i s t  a l o n e ,  y o u ’ l l  g e t  some r a t h e r  s t r a n g e  
e f f e c t s .

Once T r i c k y  Di ck i s  i n  memory,  h i t  CTRL C and BLOAD The 
L i n g u i s t .  I t  l o a d s  i n  a t  $8000 i n  memory and can be a c c e s s e d  a t  
any t ime from T. D.

GettlPfi £CC1S Ooe to the ClDec when t h e  L i n g u i s t  i s
i n  memor y,  you ca n  j ump t o  i t  a t  any t i m e  f r om T r i c k y  Di ck  by 
p r e s s i n g  CTRL E. When you f i r s t  e n t e r  The L i n g u i s t ,  t he  d i s k  arm 
r e c a l i b r a t e s  and e m i t s  t h a t  g r a t i n g  m a c h i n e - g u n  r a t t l e  we have  
a l l  come t o  know and h a t e .  The sound  e f f e c t s  n o t w i t h s t a n d i n g ,  
t h i s  d o e s  n o t  i n  any way harm y o u r  d r i v e .  Once i n  The L i n g u i s t ,  
you can a l wa ys  ge t  back t o  Tr i cky  Dick by t y p i n g  CTRL C.

Xbe Deifi Sficeec U  OC 2 i :  I f  you h a ppe n  t o  need a b r i e f
r e m i n d e r  a b o u t  any o f  The L i n g u i s t ’ s commands ,  j u s t  h i t  t h e  */* 
key  t o  d i s p l a y  t h e  h e l p  s c r e e n .  T h i s  b r i n g s  up a l i s t  o f  
i n s t r u c t i o n s ,  t o g e t h e r  w i t h  t h e i r  accompanying k e y s t r o k e s .  A ’*’ 
b e f o r e  a l e t t e r  i n d i c a t e s  t h a t  t h e  CTRL key mu s t  be p r e s s e d  a t  
t h e  same t i m e  as  t h e  l e t t e r .  You can c a l l  up t h e  h e l p  s c r e e n  a t  
any t i me .

I b e  Uktiguiskia fiska H i t t i n g  t h e  space  bar  g e t s  you
f r om The L i n g u i s t ’ s i n t r o d u c t o r y  o r  h e l p  s c r e e n s  t o  t h e  d a t a  
d i s p l a y ;  s e v e r a l  of  t h e  L i n g u i s t ’s commands a l s o  a u t o m a t i c a l l y  do 
t h e  same.  T h i s  s c r e e n  shows  you one memory page  (256 b y t e s )  o f  
code i n  t h e  da t a  b u f f e r ,  which s t a r t s  a t  $4000 and ends a t  $7FFF 
i n  RAM. The 4 - d i g i t  hex a d d r e s s e s  on t he  f a r  l e f t  o f  t he  s c r e e n  
c o r r e s p o n d  e x a c t l y  t o  memory l o c a t i o n s  i n  t h e  b u f f e r .  T h i s  
a l l o w s  you to  c a l c u l a t e  t he  b u f f e r  l o c a t i o n  o f  any b l oc k  of  code 
by s i m p l y  c o u n t i n g  up.  For  e x a m p l e ,  t h e  p o s i t i o n  o f  t h e  t e n t h  
b y t e  i n  row $4000 would be $400A.
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EJ3&££A13£ The "ALL COMMANDS" message  a t  t h e  bo t t om
o f  t h e  s c r e e n  p r o m p t s  you e n t e r  t h e  i n s t r u c t i o n  you wa n t  t h e  
L i n g u i s t  t o  c a r r y  o u t .  Each command i s  e c h o e d  on t h e  r i g h t  of  
t h e  *?*. An i n c o r r e c t  e n t r y  i s  s i g n a l l e d  by a b r i e f  " p i n g " .

££l ££& Li i  kl- You can d e c r e m e n t  o r  i n c r e m e n t  t h e  
t r a c k  numbe r  ( w h i c h  a p p e a r s  a f t e r  *1=*) a h a l f  t r a c k  a t  a t i m e  
by h i t t i n g  t h e  ' < ’ and •>• k e y s  r e s p e c t i v e l y .  The t r a c k  n u mb e r s  
p r o g r e s s  up to $7F,  a t  which p o i n t  wr apar ound t a k e s  p l a c e .  Thi s  
i s  t o  a l l o w  t h e  u s e  o f  The L i n g u i s t  w i t h  d r i v e s  c a p a b l e  of  
r e a d i ng  8 0 - t r a c k  d i s k e t t e s .  To c l o c k  t he  t r a c k  number  f o r wa r d  or  
backward r a p i d l y ,  hol d  down one of  t h e  two keys  and t h e  REPT key 
s i m u l t a n e o u s l y .  An o f t e n  q u i c k e r  way t o  i n p u t  a t r a c k  number  i s  
t o  t y p e  i n  a f o l l o w e d  by t h e  numbe r .  T h i s  o n l y  wor ks  f o r
wh o l e  t r a c k s ,  b u t  t h e  n e x t  a d j a c e n t  h a l f  t r a c k  can  a l w a y s  be 
s p e c i f i e d  by h i t t i n g  t h e  *<f or  *>* k e y s .

S s e k i o g  the Disk Acid I d IsiflQ LZSi- H i t t i n g  c t r l  s
r e c a l i b r a t e s  t h e  d i s k  arm,  p u l l i n g  i t  back t o  t r a c k  $00.  I t  comes 
i n  handy f o r  c l o c k i n g  back t he  t r a c k  number  r a p i d l y ,  and a l s o  t o  
g i v e  y o u r  d r i v e  a r e f e r e n c e  p o i n t  t o  f i n d  t h e  s e l e c t e d  t r a c k  
( d u r i n g  a raw n i b b l e  r e a d  y o u r  ma c h i n e  makes  no c h e c k  o f  t h e  
t r a c k  numbers  on t h e  d i s k  t o  f i n d  t h e  c u r r e n t  t r a c k ) .

a iKaQk L2&1* H i t  CTRL R t o  r e a d  t h e  d e s i r e d  t r a c k  
i n t o  The L i n g u i s t s  b u f f e r .  Be s u r e  t o  s e l e c t  t h e  c o r r e c t  d r i v e  
w h i l e  s t i l l  i n  T r i c k y  Di ck  b e f o r e  j u m p i n g  t o  t h e  L i n g u i s t .  One 
b u f f e r  p a g e  o f  d a t a  w i l l  a p p e a r  i n  t h e  d a t a  d i s p l a y  a r e a  
i m m e d i a t e l y  a f t e r  a r e a d .  I f  t h e  i n t r o d u c t o r y  o r  h e l p  s c r e e n s  
we r e  up a t  t h e  t i m e  o f  t h i s  command,  a s w i t c h  t o  t h e  d a t a  d i s p l a y  
w i l l  a u t o m a t i c a l l y  t a k e  p l a c e .

Edggfig febKfiUgb t h e  Bu££SE Laccousl- P r e s s i n g  t h e  r i g h t  ar row 
c h a n g e s  t h e  d a t a  d i s p l a y  t o  t h e  n e x t  page  i n  t h e  b u f f e r .  So i f  
t h e  d a t a  f r o m,  s a y ,  l o c a t i o n s  $4000 t o  $40F0 a r e  d i s p l a y e d ,  
h i t t i n g  t he  r i g h t  a r r ow once f l i p s  t o  t he  d a t a  l o c a t e d  f rom $4100 
t o  $41F0.  T h i s  can be c o n t i n u e d  u n t i l  you r e a c h  t h e  end o f  t h e  
b u f f e r  a t  $7FFF.  I n  t h e  same ma n n e r ,  t h e  l e f t  a r r o w p a g e s  
b a c k w a r d  a page  a t  a t i m e  u n t i l  you g e t  t o  t h e  b e g i n n i n g  o f  t h e  
b u f f e r .  Ext r eme l y  f a s t  s c r o l l i n g  can be a c c o mp l i s h e d  by h o l d i n g  
down one o f  t h e  a r r o w s  and REPT a t  t h e  same t i m e .  The c o n t r o l s  
a r e  " l o c k e d "  so t h a t  you n e v e r  a c c i d e n t l y  s t r a y  l o w e r  t h a n  t h e  
be g i n n i n g  or  h i g h e r  t han  t h e  end o f  t h e  b u f f e r

Jyfffi £o £he ftfig^gjuag os q£ £hs Bu£f££ ZS1- You can
i n s t a n t l y  g e t  bac k  t o  t h e  b e g i n n i n g  o f  t h e  b u f f e r  a t  $4000 by 
h i t t i n g  CTRL B; CTRL N t a k e s  you r i g h t  t o  t he  end (page $7F).

Cucsfic Uoseiseobs LI. <1. £• B and 21. . 11: I. J. «.
and M move t h e  c u r s o r  a r o u n d  t h e  d a t a  d i s p l a y  j u s t  l i k e  t h e y  do 
when u s e d  f o r  A p p l e s o f t  e d i t i n g .  When t h e s e  commands  t a k e  t h e  
c u r s o r  beyond  t h e  edge  o f  t h e  s c r e e n ,  s c r o l l i n g  o r  w r a p p i n g  
a r o u n d  o c c u r s .  For  e x a m p l e ,  p r e s s i n g  fK» when t h e  c u r s o r  i s  a t  
t h e  end o f  a row c a u s e s  i t  t o  j ump t o  t h e  b e g i n n i n g  o f  t h e  n e x t  
r ow;  p r e s s i n g  , M* when t h e  c u r s o r  i s  i n  t h e  b o t t o m  l i n e  o f  t h e
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d i s p l a y  c a u s e s  t h e  s c r e e n  t o  s c r o l l  up one  l i n e .  H o l d i n g  down 
CTRL and h i t t i n g  any o f  t h e  4 k e y s  i n c r e a s e s  t h e  d i s t a n c e  
cove r ed ,  c a u s i n g  t h e  c u r s o r  t o  jump t o  t h e  edge of  t h e  s c r e e n .

A c o n t i n u o u s  s c r o l l  can be o b t a i n e d  by moving t he  c u r s o r  to 
t h e  t o p  o r  b o t t o m  o f  t h e  s c r e e n  and p r e s s i n g  REPT t o g e t h e r  w i t h  
t h e  *1* and •M' k e y s  r e s p e c t i v e l y .  T h i s  can be c o n t i n u e d  u n t i l  
t h e  f i r s t  or  l a s t  l i n e  o f  t h e  b u f f e r  d a t a  a p p e a r s  on t h e  s c r e e n .

Deeotiiot the Addcess Eieid l o f o r m a t i c f l  aaoteolsl: At
t h e  b o t t o m  l e f t  o f  y o u r  s c r e e n  you w i l l  f i n d  a s e p a r a t e  l i n e  of  
d a t a  c o n s i s t i n g  o f  a 4 - d i g i t  a d d r e s s  f o l l o w e d  by 4 2 - d i g i t  
numbers .  I t  d i s p l a y s  a t r a n s l a t i o n  f rom 4&4 i n t o  normal  hex o f  8 
c o n s e c u t i v e  d i s k  n i b b l e s  s t a r t i n g  wi t h  t he  b y t e  under  t he  c u r s o r .  
T h i s  e n a b l e s  you t o  d e c o d e  t h e  a d d r e s s  f i e l d  i n f o r m a t i o n  by 
p l a c i n g  t h e  c u r s o r  on t h e  f i r s t  b y t e  t o  t h e  r i g h t  o f  'D5 AA 96* 
a d d r e s s  f i e l d  h e a d e r  o f  any s e c t o r .  The d a t a  l i n e  w i l l  d i s p l a y  
t h e  r e s u l t s  i n  t h e  f o l l o w i n g  o r d e r :  t h e  b u f f e r  a d d r e s s  o f  t h e  
b y t e  u n d e r  t h e  c u r s o r ,  t h e  d i s k f s vo l ume  numbe r ,  t h e  c u r r e n t  
t r a c k  n u mb e r ,  t h e  numbe r  o f  t h e  s e c t o r  whos e  a d d r e s s  f i e l d  you 
a r e  exa mi n i ng ,  and t h e  a d d r e s s  f i e l d  checksum.  The b u f f e r  a d d r e s s  
i s  a l wa ys  a 4 - d i g i t  number  and t he  o t h e r  i t e ms  a r e  each 2 - d i g i t s  
l o n g .  A l l  a r e  i n  h e x a d e c i m a l  and t h e  s e c t o r  number  r e p r e s e n t s  
t he  s e c t o r  on t he  d i s k .  The meaning and i n t e r p r e t a t i o n
o f  t h i s  d a t a  w i l l  be f u l l y  e x p l a i n e d  i n  t h e  t u t o r i a l  wh i c h  
f o l l o w s  t h e  i n s t r u c t i o n  s e c t i o n .

Si nce  most  d i s k s  use 4&4 n i b b l e s  i n  t h e  a d d r e s s  f i e l d  on l y ,  
t he  4&4 t r a n s l a t i o n  w i l l  u s u a l l y  be me a n i n g l e s s  i f  t he  c u r s o r  i s  
p l a ce d  e l s e w h e r e  among t h e  s e c t o r  da t a .  One i m p o r t a n t  e x c e p t i o n ,  
however ,  o c c u r s  when e n t i r e  f i l e s  have been d e l i b e r a t e l y  encoded 
i n  t h e  4&4 mode ( a s  can be f ound  i n  many c u r r e n t  g a me s ) .  I f  you 
a r e  w o r k i n g  w i t h  s u c h  a d i s k ,  you can d e c o d e  a s t r i n g  o f  8 4&4 
n i b b l e s  by p o s i t i o n i n g  t h e  c u r s o r  over  t h e  f i r s t  by t e  of  any 4&4 
b y t e - p a i r .

CbSQgiDg t b s  fiSCfidlbg Mods To s w i t c h  be t ween t h e  6&2,
5&3, and 4&4 d e c o d i n g  modes ,  h i t  CTRL D, f o l l o w e d  by t h e  numbe r  
a f t e r  t h e  '&*. For  e x a m p l e ,  i f  you a r e  p r e s e n t l y  i n  6&2, you 
w i l l  s e e  a , <62>* j u s t  u n d e r  t h e  *<-->* a t  t h e  u p p e r  r i g h t  o f  t h e  
s c r e e n .  To c h a n g e  t o ,  s a y ,  5&3,  t y p e  i n  a CTRL D, c a u s i n g  t h e  
c u r s o r  t o  l e a p  up and c o v e r  t h e  *6*. T h i s  i s  y o u r  cue t o  p r e s s  
t h e  f5* key wh i c h  a u t o m a t i c a l l y  c h a n g e s  t h e  d i s p l a y e d  mode t o  
!5&3f. I f  you p r e v i o u s l y  c h a n g e d  T r i c k y  D i c k ' s  DOS v e r s i o n  t o  
3 . 2 ,  t h e  d i s p l a y  w i l l  a l r e a d y  show * 5 & 3 * -

ICSDSlflfciEg 3 S e c to r  LZI1: A f t e r  h a v i n g  s e l e c t e d  t h e
encodi ng  mode,  p l a c e  t h e  c u r s o r  over  t h e  f i r s t  by t e  a f t e r  t h e  'D5 
AA AD* (on a n o r ma l  d i s k )  d a t a  f i e l d  h e a d e r  o f  t h e  s e c t o r  you 
wa n t  t o  t r a n s l a t e .  Then p r e s s  CTRL T ( w h i c h  e v o k e s  a h i g h -  
p i t c h e d  squeek) ,  and jump back to Tr i cky  Dick w i t h  a CTRL C. The 
s e c t o r ' s  raw d i s k  n i b b l e s  w i l l  have been t r a n s l a t e d  i n t o  normal  
hex b y t e s .  The t r a n s l a t i o n  w i l l  be i n  T r i c k y  D i c k ' s  b u f f e r  and 
can be d i s p l a y e d  on t h e  s c r e e n  i n  t h e  u s u a l  ma nner  by p r e s s i n g
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any key .  You can a l s o  u s e  t h e  p r o c e d u r e  d e s c r i b e d  i n  T r i c k y  
D i c k ' s  i n s t r u c t i o n s  t o  g e t  an A p p l e s o f t ,  I n t e g e r ,  or  a s s e m b l y  
l i s t i n g  f rom t h i s  code .

I f  you a r e  j u m p i n g  ba c k  and f o r t h  b e t w e e n  T r i c k y  Di ck and 
The L i n g u i s t  t o  t r a n s l a t e  a s e r i e s  o f  s e c t o r s  i n  t h e  ab o v e  
manner ,  you may be hampered somewhat  by t he  r e c a l i b r a t e  each t i me  
you p r e s s  CTRL E. A pa t ch  t o  t he  L i n g u i s t  which e l i m i n a t e s  t h i s  

3  i s  802£ jl2£ from t he  moni t o r .  However,  i f  you change t r a c k  number  
you fijusfc l e t  The L i n g u i s t  r e c a l i b r a t e  t o  g e t  i t s  b e a r i n g s .  Do 
t h i s  w i t h  CTRL S as d e s c r i b e d  p r e v i o u s l y .  To p a t c h  back t h e  CTRL 
E r e c a l i b r a t i o n ,  t ype  i n  8026:20 f rom t he  mo n i t o r .

Remember t h a t  i f  you a r e  t r a n s l a t i n g  4&4, t h e  d i s k  i s  l i k e l y  
t o  be s e c t o r l e s s .  What you g e t  when us i ng  t h i s  encodi ng mode i s  
a t r a n s l a t i o n  o f  512 c o n s e c u t i v e  d i s k  n i b b l e s  i n t o  256 b y t e s  o f  
normal  hex.

You p r o b a b l y  w o n ' t  nee d  t o  do 
t h i s  o f t e n  w h i l e  u s i n g  The L i n g u i s t .  I f  you do,  h o w e v e r ,  you 
w i l l  h a v e  t o  go ba c k  t o  T r i c k y  Di ck  w i t h  a CTRL C, c h a n g e  t h e  
d r i v e  number  f rom t h e r e ,  and t he n  jump to  The L i n g u i s t  w i t h  CTRL 
E.

The o t h e r  T r i c k y  Di ck p a r ms  s u c h  as  t h e  s e c t o r  n umbe r ,  DOS 
v e r s i o n ,  and s e c t o r  ma r k s  a r e  n o t  r e l e v a n t  t o  t h e  o p e r a t i o n  o f  
The L i n g u i s t .  T h i s  i s  b e c a u s e  The L i n g u i s t  r e a d s  i n  an e n t i r e  
t r a c k  a t  a t i me and compl e t e l y  i g n o r e s  t he  d i s k ' s  f o r m a t t i n g .

Xbfi i r i f lguisfc:  A l t h o u g h  no p r i n t e r  
dump s u b r o u t i n e  has  be e n  i n c l u d e d  i n  The L i n g u i s t ,  i t ' s  e a s y  t o  
g e t  h a r d  copy o f  a g i v e n  s e c t i o n  o f  t h e  b u f f e r .  F i r s t  make a 
n o t e  o f  t h e  b e g i n n i n g  a nd  e n d i n g  b u f f e r  a d d r e s s e s  on The 
L i n g u i s t ' s  hex d i s p l a y  o f  t h e  b l o c k  o f  d a t a  you wa n t  t o  p r i n t .  
Then g e t  i n t o  BASIC by h i t t i n g  RESET once  o r  CTRL C t w i c e  and 
t u r n  on your  p r i n t e r  ca r d .  F i n a l l y ,  e n t e r  t he  mon i t o r  w i t h  CALL 
- 1 5 1 ,  t y p e  < f i r s t  a d d r e s s > . < s e c o n d  a d d r e s s >  ( e . g . ,  4 0 0 0 . 4 0 1 0 ) ,  
and your  p r i n t e r  w i l l  s t a r t  c h u r n i n g  out  t h e  copy.

THE APPLE DISK LANGUAGE SCHOOL -  A LINGUIST TUTORIAL

A f t e r  t h e  p r e c e e d i n g  b r i e f  b r e a t h e r  t o  g e t  you a c q u a i n t e d  
w i t h  The L i n g u i s t ' s  i n s t r u c t i o n s ,  w e ' r e  now r e a d y  t o  b e g i n  
a n o t h e r  l e g  o f  y o u r  j o u r n e y  t o w a r d s  g e n i u s - l e v e l  d i s k  I .Q.  
Wh e r e a s  i n  t h e  l a s t  t u t o r i a l  we c o v e r e d  t h e  t e r r a i n  r a p i d l y ,  
h o p p i n g  f r om s e c t o r  t o  s e c t o r  i n  t h e  c a t a l o g  t r a c k ,  and even  
l e a p i n g  s e v e r a l  t r a c k s  i n  a s i n g l e  bound,  w e ' l l  now be p r o c e e d i n g  
a t  a much s l owe r  pace.  In f a c t ,  we ' r e  goi ng t o  t r a v e l  on f o o t  in 
t h i s  c h a p t e r ,  c a r e f u l l y  p i c k i n g  our  way from b y t e  to by t e  on one 
t r a c k  a t  a t i me ,  and paus i ng  o f t e n  t o  d e l i b e r a t e  on what  we f i nd  
t h e r e .
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L e t ' s  s t a r t  by g e t t i n g  T r i c k y  Di ck  g o i n g ,  p r e s s i n g  CTRL C, 
and t y p i n g  "BLOAD THE LINGUIST” . To me e t  The L i n g u i s t  f a c e - t o -  
f a c e ,  t y p e  CTRL E, b r i n g i n g  up t h e  i n t r o d u c t o r y  s c r e e n .  Though 
your  d r i v e  w i l l  i mme d i a t e l y  beg i n  t o  e mi t  t he  dr eaded  d r a g g i n g - a -  
r a k e - a c r o s s - a - c o r r u g a t e d - r o o f  s ound ,  n o t h i n g  i s  wr ong .  The 
L i n g u i s t  i s  m e r e l y  s e e k i n g  t h e  d i s k  a r m t o  t r a c k  $00 t o  
r e c a l i b r a t e .  Doing t h i s  g i v e s  The L i n g u i s t  a r e f e r e n c e  p o i n t  t o  
s t a r t  c o u n t i n g  f r om when i t  s t e p s  t h e  arm t o  t h e  r e q u e s t e d  t r a c k .

Now p r e s s  t h e  ' / '  key t o  v i ew t h e  h e l p  s c r e e n .  T h i s  g i v e s  
an e n c a p s u l a t i o n  o f  The L i n g u i s t s  i n s t r u c t i o n s  t h a t  you can 
a l w a y s  t u r n  t o  any t i m e  you need  a r e m i n d e r .

Now l e t ' s  g e t  down t o  s ome  r e a l  d i s k o v e r y .  P u t  an 
i n i t i a l i z e d  d i s k e t t e  i n  y o u r  o t h e r  d r i v e  ( o r  t h e  same d r i v e  i f  
you o n l y  own one)  and make s u r e  t h e  d r i v e  n umbe r ,  shown a f t e r  
”DR = ” i s  c o r r e c t .  I f  n o t ,  y o u ' l l  have  t o  go ba c k  t o  T r i c k y  Di ck 
wi t h  a CTRL C, change t he  d r i v e  number as d e s c r i b e d  in c h a p t e r  2, 
and e n t e r  The L i n g u i s t  w i t h  a CTRL E.

T h i s  i s  p r o b a b l y  a good p l a c e  t o  e x p a n d  a l i t t l e  on t h e  two 
ways  o f  r e a d i n g  a d i s k  d i s c u s s e d  i n  c h a p t e r  2.  An a d d i t i o n a l  
d i f f e r e n c e  b e t w e e n  a raw n i b b l e  dump and an.RWTS r e a d  i s  t h a t  t h e  
l a t t e r ,  b e f o r e  doi ng a n y t h i n g  e l s e ,  l ooks  a t  c e r t a i n  i n f o r m a t i o n  
t o  d e t e r m i n e  t h e  t r a c k  n u m b e r  o v e r  w h i c h  t h e  d i s k  a r m i s  
c u r r e n t l y  p o s i t i o n e d .  I t  t h e n  u s e s  t h i s  number  as  a r e f e r e n c e  
p o i n t  f r o m w h i c h  i t  s t e p s  one t r a c k  a t  a t i m e  t o  g e t  t o  t h e  
r e q u e s t e d  t r a c k .  However,  du r i n g  a raw n i b b l e  dump, no a n a l y s i s  
wha t s o e v e r  of  d a t a  on any t r a c k  i s  eve r  made.  Thi s  a l l o w s  a raw 
n i b b l e  dump t o  succeed  r e g a r d l e s s  of  t h e  c o n t e n t s  and f o r m a t t i n g  
( o r  l a c k  t h e r e o f )  o f  t h e  d i s k  u n d e r  c o n s i d e r a t i o n .

U n f o r t u n a t e l y ,  t h i s  p r o c e s s  makes  i t  i m p o s s i b l e  t o  a n s w e r  
t h e  i n i t i a l  q u e s t i o n ,  " w h e r e  i s  t h e  d i s k  a r m ? ” . So by 
r e c a l i b r a t i n g  t o  t r a c k  $00,  you g i v e  t h e  raw n i b b l e  dump r o u t i n e  
a s t a r t i n g  p o i n t  f r o m w h i c h  t o  c o u n t  up t h e  t r a c k s .  T h i s  
p r o v i d e s  a c l u e  t o  t h e  way n i b b l e  c o p i e r s  o p e r a t e .  S i n c e  t h e y  
c i r c u m v e n t  DOS e n t i r e l y  and d e a l  d i r e c t l y  w i t h  t h e  raw d i s k  
n i b b l e s ,  you a l m o s t  a l w a y s  g e t  t h e  r e c a l i b r a t i o n  c l a t t e r  j u s t  
b e f o r e  t hey s t a r t  copyi ng.

By t h e  way,  a t  t h i s  p o i n t  you may w e l l  be s e e t h i n g  a t  my 
c o n f u s i n g  p r a c t i c e  o f  r e f e r r i n g  t o  d a t a  a s  " b y t e s ” when t h e y ' r e  
s i t t i n g  i n  RAM and t h e n  s w i t c h i n g  t o  t h e  t e r m  " n i b b l e s ” t o  t a l k  
about  t he  same d a t a  once they g e t  s t o r e d  on t he  d i s k .  A f t e r  a l l ,  
a r e n ' t  n i b b l e s  s u p p o s e d  t o  be s h o r t e r  t h a n  b y t e s ?  W e l l ,  
u n f o r t u n a t e l y ,  " n i b b l e s ” has  become t he  " o f f i c i a l ” t e r m f o r  d i s k  
d a t a  f o r  c e r t a i n  t e c h n i c a l  r e a s o n s  w h i c h  d o n ' t  w a r r a n t  a 
d e s c r i p t i o n  her e .  J u s t  r emember  t h a t  t he  " d i s k  n i b b l e s "  you see  
i n  The L i n g u i s t ' s  d a t a  d i s p l a y  a r e  t h e  same s i z e  as  t h e  " b y t e s "  
we l ooked  a t  wi t h  Tr i cky  Dick -  8 b i t s  l ong.

Now h i t  t h e  ' > '  key t w i c e  t o  c l o c k  f o r w a r d  t o  t r a c k  $01 and 
p r e s s  CTRL R t o  r e a d  i n  t h e  e n t i r e  t r a c k  and f l i p  t o  t h e  d a t a  
d i s p l a y .  You w i l l  end up w i t h  a s c r e e n f u l  o f  hex n u m b e r s ,  t h e
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f i r s t  two l i n e s  o f  which s houl d  l ook  s ome t h i ng  l i k e  t h i s :  

f i r s t  d a t a  b y t e  i n  b u f f e r
L

4000-9BAFF4EF DFF5F5DF E5F6F4E7 E5F6F3E6 
/4010-E5D6F3FD D9FFBD9D 9FA6BBFD DFD3FAB3 

/  /
b u f f e r  a d d r e s s e s

P l e a s e  n o t e  t h a t  a l t h o u g h  t h e  above  2 l i n e s  a c t u a l l y  e x i s t  
s o me wh e r e  on t r a c k  $01 ( i n  s e c t o r  $0F t o  be e x a c t ) ,  you a r e  
u n l i k e l y  t o  s e e  t h e  same d a t a  r e s i d i n g  i n  t h e  f i r s t  t wo r o ws  o f  
your  d i s p l a y .  Thi s  i s  bec aus e  a raw n i b b l e  dump s i mpl y  t u r n s  on 
t h e  d r i v e  m o t o r ,  moves  t h e  arm t o  r e q u e s t e d  t r a c k ,  and t h e n  
s t a r t s  r e a d i n g  a t  wha t e ve r  p o i n t  on t h a t  t r a c k  t he  arm happens  
t o  end up a t .  I t  k e e p s  on r e a d i n g  u n t i l  i t  f i l l s  t h e  d a t a  
s t o r a g e  a r e a .  Thus,  each t i me  you r ead t he  same t r a c k ,  a l t h o u g h  
you w i l l  c a p t u r e  a l l  t h e  d a t a ,  t h e  dump w i l l  b e g i n  a t  a d i f f e r e n t  
p l a c e .  T h i s  c o n t r a s t s  w i t h  an RWTS r e a d  w h i c h  a l w a y s  g o e s  
d i r e c t l y  t o  a s p e c i f i c i e d  s e c t o r  and be g i ns  r e a d i n g  p r e c i s e l y  a t  
t he  b e g i n n i n g  of  t h a t  s e c t o r .

Uaia SlQca&z acd Jibe Bu££ec
The " b u f f e r "  i s  a b l ock  of  memory ($4000 t o  $7FFF i n  RAM) in 

w h i c h  The L i n g u i s t  p l a c e s  t h e  d a t a  f r om t h e  t r a c k  i t  h a s  j u s t  
r e a d .  So t h e  f 4000* and *4010'  i n  t h e  l a s t  i l l u s t r a t i o n  a r e  
a d d r e s s e s  a t  t h e  b e g i n n i n g  o f  The L i n g u i s t s  b u f f e r .  The 
number i ng sys t em works  j u s t  l i k e  Tr i cky Dick i n  t h a t  t h e  number  
on t h e  e x t r e m e  l e f t  i s  t h e  memory a d d r e s s  o f  t h e  f i r s t  b y t e  i n  
i t s  r e s p e c t i v e  row.  I n  o t h e r  w o r d s ,  t h e  f i r s t  b y t e  i n  t h e  row 
t h a t  s t a r t s  w i t h  ?4 0 0 0 - f ( a  ^ B 1) r e s i d e s  a t  $4000 i n  memory.  
The n e x t  b y t e  ( an  *AF*) can  be f o und  a t  $4001 , and so on.

Now l e t ' s  pl ay around wi t h  t he  d i s p l a y  a b i t .  Hi t  t h e  r i g h t  
a r r o w  once  and n o t e  t h e  i n s t a n t a n e o u s  s c r e e n  f l i p .  The *4100-* 
now a t  t h e  b e g i n n i n g  o f  t h e  f i r s t  l i n e  t e l l s  you t h a t  you ha ve  
j u s t  move d  $100 ( d e c i m a l  2 5 6 )  b y t e s  f o r w a r d  t h r o u g h  t h e  
b u f f e r .  The d i s p l a y  w i l l  move a l o n g  one page  e a c h  t i m e  you p r e s s  
t h i s  key .  A " p a g e " ,  by t h e  way,  r e f e r s  t o  a b l o c k  o f  $100 
( d e c i m a l  256)  b y t e s  o f  RAM b e g i n n i n g  a t  an a d d r e s s  e n d i n g  i n  
*00*. Hence t h e  s udde n  p r o g r e s s i o n  f r om *4000-* t o  *4100-* 
( i . e .  page $40 t o  page $41) .

You can g e t  t h e  same e f f e c t  i n  r e v e r s e  by h i t t i n g  t h e  £e££  
a r r o w .  I f  you do so now,  you w i l l  s e e  page  $40 pop b a c k  i n t o  
v i e w .  I f  y o u r  c u r s o r  i s  on t h e  b o t t o m  l i n e  o f  t h e  d i s p l a y  e a ch  
t i me  you h i t  'M' ,  a n o t h e r  l i n e  o f  16 b y t e s  w i l l  s c r o l l  i n t o  view.  
A s i m i l a r  e f f e c t  i n  r e v e r s e  t a k e s  p l a c e  when you p r e s s  *1* w i t h  
t h e  c u r s o r  on t h e  t o p  l i n e .  H o l d i n g  down t h e  REPT key t o g e t h e r  
w i t h  e i t h e r  f I* o r  •M* moves  t h i n g s  a l o n g  a b i t  f a s t e r .

Now s i n c e  t he  b u f f e r  e x t e n d s  f rom $4000 t o  $7FFF i n  memory 
and i s  t hus  $4000 ( de c i ma l  16384) b y t e s  l ong ,  you mi ght  l i k e  some 
r a p i d  means  o f  g e t t i n g  f r om one end t o  t h e  o t h e r .  The L i n g u i s t
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p r o v i d e s  a c o u p l e  o f  ways  o f  d o i n g  t h i s .  You can g e t  e x t r e m e l y  
f a s t  s c r o l l i n g  by ho l d i ng  down t he  REPT key t o g e t h e r  w i t h  e i t h e r  
t h e  l e f t  or  r i g h t  a r r o w .  Remember  a l s o  t h a t  CTRL N t a k e s  you 
r i g h t  t o  t he  very end of  t he  b u f f e r  and CTRL B s h o o t s  you back to 
t he  b e g i n n i n g .  Go ahead and t r y  t h e s e  commands out  i f  you l i k e .

T h i s  s e e m s  l i k e  a g o o d  t i m e  t o  p o i n t  o u t  a c o u p l e  o f  
i m p o r t a n t  d e t a i l s  a b o u t  t h e  way raw d i s k  d a t a  i s  p l a c e d  i n  The 
L i n g u i s t ! s b u f f e r .  F i r s t  o f  a l l ,  t h e  t o t a l  number  o f  n i b b l e s  
s t o r e d  on any one t r a c k  u s u a l l y  runs  around 6,300 ( d e c i ma l ) .  The 
e x a c t  q u a n t i t y  d e p e n d s  on t h e  s p e e d  o f  t h e  d r i v e  i n  w h i c h  t h e  
d i s k  was  i n i t i a l i z e d  (a c r u c i a l  f a c t o r  i n  a c o u p l e  o f  copy 
p r o t e c t i o n  t e c h n i q u e s  I ’l l  be t a l k i n g  a bou t  l a t e r  on).  S i nce  The 
L i n g u i s t ’ s b u f f e r  i s  o v e r  16 , 000  b y t e s  l o n g ,  t h i s  makes  i t  
p o s s s i b l e  t o  s t o r e  more t han  one image of  t he  r e q u e s t e d  t r a c k .

Thus ,  t h e  f i r s t  i ma g e  s t a r t s  a t  $4000 i n  t h e  b u f f e r  and 
a l m o s t  a l w a y s  e n d s  s o me wh e r e  on page  $58.  The s e c o n d  i mage  
u s u a l l y  s t a r t s  on page  $58 or  $59 and f i n i s h e s  on or  a b o u t  page  
$71.  Thi s  l e a v e s  us w i t h  enough space be t ween  pages  $71 and $7F 
t o  s t o r e  c l o s e  t o  9 s e c t o r s  o f  a t h i r d  image.

Why b o t h e r  w i t h  more t han  one image? Remember t h a t  du r i n g  a 
raw n i b b l e  dump,  no a n a l y s i s  w h a t s o e v e r  o f  t h e  t r a c k ’ s d a t a  i s  
c a r r i e d  o u t .  T h i s  means  t h a t ,  u n l i k e  an RWTS r e a d  by T r i c k y  
Di c k ,  The L i n g u i s t  does  a b s o l u t e l y  no c h e c k i n g  t o  make s u r e  t h e  
d a t a  has  bee n  c o r r e c t l y  r e a d .  So i t Ts n o t  a t  a l l  i m p o s s i b l e  t o  
f i n d  a g l i t c h  or  two somewhere i n  one of  t he  t r a c k  images .  When 
you u s e  The L i n g u i s t  t o  t r a n s l a t e  a s e c t o r  o f  raw n i b b l e s  and 
s u b s e q u e n t l y  ge t  Tr i cky  Dick t o  l i s t  i t  i n r e c o g n i z a b l e  code,  any 
e r r o r s  i n  t h e  s e c t o r ’ s o r i g i n a l  d a t a  w i l l  make t h e  l i s t i n g  more  
d i f f i c u l t  t o  u n d e r s t a n d .  I f  you  f i n d  a f ew a p p a r e n t l y  
m e a n i n g l e s s  b y t e s  i n  t h e  f i n a l  d i s p l a y ,  you can  a l w a y s  go ba c k  t o  
t h e  t r a c k  dump and t r a n s l a t e  one o f  t h e  o t h e r  i m a g e s  o f  t h e  
c o r r u p t e d  s e c t o r .

l b s

P r e s s  t h e  r i g h t  a r r o w  a few t i m e s  and w a t c h  f o r  a l o n g i s h  
s t r i n g  o f  *FF*s* i n  t h e  m i d s t  o f  t h e  o t h e r  d a t a .  They s h o u l d  
a l w a y s  s e r v e  as  a f o c a l  p o i n t  when l o o k i n g  t h r o u g h  t h e  raw 
n i b b l e s ,  so s t o p  f l i p p i n g  wnen you r e a c h  t h e  f i r s t  b a t c h .
These ’FF’s ’ a r e  t h e  n o t o r i o u s  sync by t e s  (or  sync n i b b l e s )  which 
e na b l e  t he  machine t o  l o c k  in c o r r e c t l y  on t he  d a t a  i t  r e a d s  in.

J u s t  t o  p u t  you i n  t h e  p i c t u r e  on sync  b y t e s ,  I ’ m g o i n g  t o  
d i g r e s s  a b i t  he r e  to d e s c r i b e  them more f u l l y .  F i r s t  of  a l l ,  i f  
you l o o k  i n  Appe nd i x  A, y o u ’l l  f i n d  t h a t  ’FF’ i n  h e x a d e c i m a l  
t r a n s l a t e s  i n t o  ’ 11111111* i n  b i n a r y .  However ,  t h e  s ync  ’FF’ s '  
a r e  s o me wh a t  s p e c i a l  i n  t h a t  t h e y  have  2 e x t r a  z e r o s  t a c k e d  on 
t he  end t o  g i ve  *1111111100’ , a ki nd of  1 0 - b i t  byt e .

The s e  e x t r a  2 ' 0*s*,  b e l i e v e  i t  or  n o t ,  e n a b l e  t h e  ma c h i n e  
t o  c o r r e c t l y  d i v i d e  up i n t o  8 - b i t  b y t e s  t h e  t h o u s a n d s  o f  b i t s  
t h a t  come pour i ng  i n  on each r ead.  F o r t u n a t e l y ,  t he  p r e c i s e  way
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t h i s  p r o c e s s  u n f o l d s  i s  o f  no r e l e v a n c e  t o  a n y o n e  b u t  a 
p r o f e s s i o n a l  e n g i n e e r ,  a s t a t e  of  a f f a i r s  whi ch a l l o ws  us bo t h  t o  
e s c a p e  a d e t a i l e d  3 p a g e s  o r  so o f  e x p l a n a t i o n .  N e v e r t h e l e s s ,  
t h e r e  a r e  a c o u p l e  o f  t h i n g s  a b o u t  s ync  b y t e s  w h i c h  need  t o  be 
men t i one d .

F i r s t  o f  a l l ,  you need  t o  know t h a t  t h e  2 *0fs f a r e  t h r o w n  
away w e l l  b e f o r e  t h e  sync  b y t e s  g e t  s t o r e d  i n  memory.  I n  f a c t ,  
i t  i s  t h i s  very t h r o wi n g  away p r o c e s s  whi ch makes t h e s e  b y t e s  do 
t h e i r  j o b .  S e c o n d l y ,  t h e  s ync  b y t e s  mark t h e  b e g i n n i n g  o f  t h e  
t wo a r e a s  i n t o  w h i c h  t h e  s e c t o r  i s  d i v i d e d  -  t h e  a d d r e s s  f i e l d  
and t h e  d a t a  f i e l d .  Le t *s  h a v e  a l o o k  a t  t h e  a d d r e s s  f i e l d  
f i r s t .

Zbfi F i e l d

To h e l p  a l o n g  t h e  d i s c u s s i o n  o f  t h e s e  t wo  s e c t o r  p a r t s ,  I 
have r e p r oduce d  a b l oc k  of  d a t a  f rom my raw n i b b l e  dump of  t r a c k  
$01.  Don' t  worry about  l o c a t i n g  t h i s  same pa t c h  of  d a t a  i n  your  
own dump.  J u s t  c o m p a r e  i t  w i t h  any g r o u p  o f  b y t e s  w h i c h  b e g i n s  a 
l o n g i s h  s t r i n g  o f  •FF, s*.

41 AO 
41 BO

a d d r e s s  f i e l d  sync b y t e s
/  /  /  /

-  FF FF FF FF
-  FF FE AA AB

\  /  \  /  
volume t r a c k

/  /  /  /  
FF FF FF FF 
AF AE FA FB 

\  /  \  /  
s e c t o r  c he c k ­

sum

a d d r e s s  f i e l d  hea de r  
\  \  \

FF FF FF FF FF D5 AA 96
DE AA EB AC F7 FF FF FF

\  i /  \  / i l l
t r a i l e r  ga r bage  d a t a  f i e l d  

sync b y t e s

The a d d r e s s  f i e l d  i s  t h e  f i r s t  p a r t  o f  e a c h  s e c t o r  and i s  
p r e c e e d e d  by a b o u t  8 - 1 4  *FF* s ync  b y t e s .  They e n s u r e  t h a t  DOS 
i s  c o r r e c t l y  l o c k e d  i n  t o  r e a d  t h e  b i t  s t r e a m  j u s t  b e f o r e  
e n c o u n t e r i n g  a s e c t o r ' s  a d d r e s s  i n f o r m a t i o n  so as not  t o  ov e r l o o k  
t h e  c r u c i a l  i n f o r m a t i o n  t h a t  f o l l o w s .  T h i s  i n f o r m a t i o n  b e g i n s  
w i t h  t h e  a d d r e s s  f i e l d  " h e a d e r ” o r  " p r o l o g u e " ,  whose  p u r p o s e  i s  
t o  t e l l  DOS, " t h e  a d d r e s s  f i e l d  s t a r t s  h e r e  -  g e t  r e a d y  t o  
a n a l y s e  i t " .  On normal  d i s k s ,  t h i s  heade r  i s  a s t r i n g  of  3 b y t e s  
w h i c h  s t a r t s  w i t h  t h e  t wo r e s e r v e d  v a l u e s ,  *05* and ' AA' . The 
t h i r d  b y t e  i n  a DOS 3.3 h e a d e r  i s  *96* as  shown a bove  and i n  a 
3.2 h e a d e r  i t ' s  a ' B5 ' .  Th e s e  r e s e r v e d  b y t e s  a r e  n e v e r  u s e d  
a n y w h e r e  on t h e  d i s k  t o  r e p r e s e n t  f i l e  c o d e ,  w h i c h  e n s u r e s  t h a t  
DOS d o e s n ' t  m i s t a k e  f i l e  d a t a  f o r  a header .

DOS t h e n  h a s  i t s  h a n d s  f u l l  f o r  t h e  f o l l o w i n g  f ew 
mi c r os ec onds  du r i n g  which i t  has  t o  c a r r y  o u t  a s u r p r i s i n g  number  
o f  o p e r a t i o n s .  I t  n e x t  has  t o  r e a d  i n ,  d e c o d e ,  p r o c e s s ,  and 
s t o r e  ( i n  l o c a t i o n s  $2F -  $2D) t h e  v o l u me ,  t r a c k ,  and s e c t o r  
n u mb e r s .  D u r i n g  a l l  t h i s  i t  a l s o  has  t o  c o m p u t e  t h e  " e x c l u s i v e  
o r "  p r o d u c t  ( e x p l a i n e d  i n  Ap pe nd i x  A) o f  t h e s e  3 v a l u e s  w i t h  a 
f o u r t h ,  c a l l e d  t h e  " c h e c k s u m" .  I f  t h e  r e s u l t  o f  t h i s  o p e r a t i o n  
i s  z e r o ,  DOS c a r r i e s  on i t s  wo r k ;  i f  n o t ,  i t  bombs o u t  and you 
g e t  t h e  dr ea ded  I / O ERROR message .
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Thi s  p o i n t s  up t h e  f u n c t i o n  of  t h e  checksum,  which DOS p u t s  
i n  e a c h  s e c t o r ’ s a d d r e s s  f i e l d  w h e n e v e r  you INIT a d i s k .  The 
checksum i s  c a l c u l a t e d  by combi n i ng  t h e  c r u c i a l  i n f o r m a t i o n  in a 
s e r i e s  o f  e x c l u s i v e  o r ’ s a s  f o l l o w s :  vo l u me  number  EOR t r a c k  
number  EOR s e c t o r  number  EOR $00 = c h e c k s u m.  DOS a l w a y s  w r i t e s  
t h i s  r e s u l t  on t h e  d i s k  i n  t h e  s p o t  s h o wn  i n  t h e  l a s t  
i l l u s t r a t i o n

Whenever  r e a d i n g  or  w r i t i n g  a s e c t o r ,  DOS uses  t h e  checksum 
t o  v e r i f y  t h a t  t h e  a d d r e s s  f i e l d  d a t a  h a s  bee n  c o r r e c t l y  r e a d .  
To do t h i s ,  DOS* RWTS r o u t i n e  pe r f o r ms  a n o t h e r  s e r i e s  o f  EOR’s of  
t h e  a d d r e s s  f i e l d  i n f o .  What  i t  ends  up w i t h  i s  a $00 a f t e r  t h e  
’ = ’ s i g n  l i k e  t h i s :  v o l u me  number  EOR t r a c k  number  EOR s e c t o r  
n u m b e r  EOR c h e c k s u m  = $ 0 0 .  I f  a r e s u l t  o t h e r  t h a n  $00 i s  
o b t a i n e d ,  i t  means  t h a t  t h e  a d d r e s s  f i e l d  i n f o r m a t i o n  o f  t h a t  
p a r t i c u l a r  s e c t o r  h a s  b e e n  i n c o r r e c t l y  r e a d  or  p r e v i o u s l y  
c o r r u p t e d .

3
i s

3

ns
! 3

1!3

A f t e r  a l l  t h a t  work,  DOS s t i l l  has t o  v e r i f y  t h e  t r a i l e r  to 
make s u r e  t h a t  i t  r e a ds  c o r r e c t l y .  Thi s  i s  a kind of  e x t r a  check 
t o  be s u r e  t h a t  t h e  i n f o r m a t i o n  DOS h a s  j u s t  p r o c e s s e d  was 
a c t u a l l y  f rom a d a t a  f i e l d .  Here we a r r i v e  a t  a s t r a n g e  anomaly 
i n  DOS. A l t h o u g h  d u r i n g  an INIT i t  a l w a y s  w r i t e s  t h e  3 t r a i l e r  
b y t e s  shown i n  t h e  l a s t  i l l u s t r a t i o n ,  i t  o n l y  c h e c k s  t h e  *DE AA* 
b y t e s  when i t  r e a ds  a s e c t o r .  In f a c t  you’l l  o c c a s i o n a l l y  n o t i c e  
when e x a m i n i n g  d i s k s  t h a t  t h e  s e c o n d  d i g i t  i n  t h e  'EB* has  
somehow g o t t e n  c h a n g e d  t o  s o m e t h i n g  e l s e ,  a l t e r i n g  t h e  b y t e ’ s 
v a l u e  t o ,  s a y ,  $E9 or  $E7.

The a d d i t i o n a l  t r a i l e r  b y t e  may have  b e e n  i n c l u d e d  t o  g i v e  
DOS a s m a l l  amount  o f  e x t r a  t i m e  b e f o r e  i n g e s t i n g  t h e  u p c o mi n g  
d a t a  f i e l d ,  b e f o r e  which i t  has  t o  compare  t h e  volume,  t r a c k ,  and 
s e c t o r  numbers  w i t h  t h o s e  r e q u e s t e d .  In any ca s e ,  DOS does  g e t  a 
l i t t l e  b r e a t h i n g  room b e c a u s e  t h e  t r a i l e r  i s  o f t e n  f o l l o w e d  by 
s e v e r a l  b y t e s  o f  g a r b a g e  l e f t  o v e r  f r om p r e v i o u s  r e c o r d i n g s  on 
t h e  d i s k ,  p l u s  a n o t h e r  4 o r  5 sync  b y t e s .  Only a f t e r  t h i s  
i n t e r v a l ,  d o e s  t h e  RWTS ha ve  t o  b e g i n  d e a l i n g  w i t h  t h e  d a t a  f i e l d  
(whi ch I ’l l  de a l  wi t h  my s e l f  a l i t t l e  l a t e r ) .

Uaba R eadies Ccostcaicts
You’l l  n o t i c e  i n  my l a s t  i l l u s t r a t i o n  t h a t  each of  t h e  f i r s t  

4 i t e ms  o f  a d d r e s s  i n f o r m a t i o n  i n  l i n e  $41B0 c o n s i s t s  o f  2 b y t e s .  
For  example ,  t h e  volume number ,  which by d e f a u l t  i s  $FE ( de c i ma l  
2 54 ) ,  i s  r e p r e s e n t e d  by *FF FE* i n  t h e  a d d r e s s  f i e l d .  Bu t  why 
n o t  w r i t e  i t  i n  a s i n g l e  b y t e  as  *FE’ and do l i k e w i s e  w i t h  t h e  
o t h e r  i t e m s ?  The a n s w e r  l i e s  i n  s ome  s e r i o u s  o p e r a t i n g  
c o n s t r a i n t s  imposed bot h  by t h e  ha r dwar e  and by t he  n e c e s s i t y  of  
l o c a t i n g  t he  beg i n n i n g  of  each by t e  i n  t he  b i t  s t r ea m.

if

3

U n f o r t u n a t e l y ,  t h e r e  a r e  s e v e r a l  s u c h  c o n s t r a i n t s .  For  
e x a m p l e ,  one o f  t h e  r e q u i r e m e n t s  o f  t h e  s y n c  p r o c e s s  d e s c r i b e d  
above  i s  t h a t  any b y t e  t h a t  p a s s e s  b e t w e e n  t h e  ma c h i n e  and t h e  
d i s k  d r i v e  mu s t  have  i t s  7 t h  b i t  s e t  t o  a ’ 1*. So,  a s  you can 
s e e  f r om t h e  c h a r t  i n  Appe nd i x  A, we a r e  a l r e a d y  p r e c l u d e d  f r om

. 5
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s t o r i n g  any b y t e  on t he  d i s k  whose va l ue  i s  l e s s  t han $80.

Moreover ,  o t h e r  DOS 3.3 ha r dwar e  r e s t r i c t i o n s  d i c t a t e  t h a t  
no b y t e  on t h e  d i s k  can c o n t a i n  mor e  t h a n  one p a i r  o f  c o n s e c u t i v e  
*0* b i t s .  So,  f o r  e x a m p l e ,  11111000 ( $F8)  o r  11001100 ($CC) 
wo u l d  n o t  be p e r m i t t e d .  T h i s  d i c t a t e  r a i s e s  t h e  mini mum b y t e  
v a l u e  t o  $96.  F u r t h e r m o r e ,  t h e  b y t e s  *D5* and *AA’ a r e  r e s e r v e d  
f o r  u s e  on l y  i n  h e a d e r s  and t r a i l e r s .  So a f t e r  a l l  i s  s a i d  and 
done,  DOS 3.3 i s  l e f t  wi t h  only 64 p e r m i s s a b l e  v a l u e s  w i t h i n  t he  
$96 -  $FF r ange  w i t h  which t o  r e p r e s e n t  d a t a  on t he  d i s k .

The DOS 3.2 h a r d w a r e  was even  l e s s  g e n e r o u s .  I t  h a s  t h e  
h i g h  b i t  r u l e ,  t h e  2 r e s e r v e d  b y t e s ,  p l u s  i t s  h a r d w a r e ' s  mor e  
s t r i n g e n t  r e q u i r e m e n t  t h a t  no d i s k  b y t e  c a n  c o n t a i n  acy; 
c o n s e c u t i v e  *0*s’. Th a t  means  t h a t  i n  3.2 t h e r e  a r e  o n l y  32 
a l l o w a b l e  v a l u e s  r ange  f rom $AB t o  $FF.

I f  t h i s  we r e n ’t  enough h a s s l e ,  DOS has  t he  a d d i t i o n a l  bur den 
of  t i me  c o n s t r a n t s  when i t  r e a ds  t h e  a d d r e s s  f i e l d  i n f o r m a t i o n .  
I t  m u s t  a s s m i l a t e  and  p r o c e s s  e a c h  b y t e  i n  e x a c t l y  32 
m i c r o s e c o n d s  (4 p e r  b i t )  -  no mor e ,  no l e s s .  Mo r e o v e r ,  e x t r a  
l o g i c a l  and s t o r a g e  o p e r a t i o n s  t a k e  p l a c e  du r i n g  t he  p r o c e s s i n g  
o f  t h i s  i n f o r m a t i o n ,  so  DOS i s  p l a c e d  u n d e r  c o n s i d e r a b l e  
p r e s s u r e .

S i n c e  t h e  f u l l  r a n g e  o f  hex v a l u e s  c a n ’ t  be s t o r e d  on t h e  
d i s k ,  a s i n g l e  b y t e  o f  a d d r e s s  f i e l d  i n f o r m a t i o n  ( o r  any o t h e r  
d a t a  f o r  t h a t  m a t t e r )  n e e d s  t o  b e  t r a n s l a t e d  i n t o  a 
r e p r e s e n t a t i o n  l o n g e r  t h a n  one b y t e  b e f o r e  b e i n g  t r a n s f e r r e d  
a c r o s s .  When t h i s  d a t a  i s  l a t e r  r e t r i e v e d  f r om t h e  d i s k ,  a 
r e v e r s e  t r a n s l a t i o n  has  t o  t a k e  p l a c e .  L e t ’ s f i r s t  t a k e  a l o o k  
a t  how t h i s  i s  done wi t h  t h e  a d d r e s s  f i e l d  v a l u e s  b e f o r e  l o o k i n g  
a t  how o r d i n a r y  f i l e s  a r e  handl ed

Ibe UkSoectiice Iecboiaue
S i n c e  t h e  a d d r e s s  f i e l d  d a t a  can c o n c e i v a b l y  t a k e  on any 

v a l u e ,  DOS n e e d e d  an e n c o d i n g  t e c h n i q u e  f o r  r e p r e s e n t i n g  e v e r y  
b y t e  f rom $00 -  $FF (256 in a l l )  u s i n g  a s u b s t a n t i a l l y  r e s t r i c t e d  
r a n g e  o f  n u mb e r s  t h e  t e c h n i q u e  had t o  be l i g h t n i n g  f a s t .
F o r t u n a t e l y ,  t h e  *4&4’ encodi ng  t e c h n i q u e  I  have been p r e v i o u s l y  
t a l k i n g  abou t  n e a t l y  s o l v e s  t h e s e  pr obl ems .

Now f o r  t h e  bad news .  I t  t a k e s  2 b y t e s  o f  4&4 t o  r e p r e s e n t  
1 b y t e  o f  n o r m a l  hex.  N e v e r t h e l e s s  t h i s  c a n ’ t  be a v o i d e d ,  so 
f o l l o w  a l o n g  w i t h  me w h i l e  I do a 4&4 e n c o d i n g  o f  t h e  v a l u e  $0E 
t o  o b t a i n  t h e  ’AF* and *AE’ b y t e s  w h i c h  r e p r e s e n t e d  t h e  t r a c k  
number  i n  t h e  p r e v i o u s  i l l u s t r a t i o n .

St ep 1: Use Appendix A t o  r e p r e s e n t  $0E in b i n a r y  

$0E = 0 0 0 0 1 1 1 0
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Step 2:  L i f t  out  t h e  odd numbered b i t s

0 0 1 1t i l l  I I I I
0 0 1 0  

Step 3: Shove M ’ s* i n  f r o n t  o f  each b i t  

1 0  1 0  1 1 1 1  

1 0  1 0  1 1 1 0  

Step 4:  Co n s u l t  Appendix A to  g e t  t h e  hex t r a n s l a t i o n s  

1 0 1 0 1 1 1 1  = $AF

1 0 1 0 1 1 1 0  = $AE

Of c o u r s e ,  DOS d o e s n * t  have  t o  b o t h e r  w i t h  Appe nd i x  A t o  do 
any t r a n s l a t i n g ,  s i n c e  mi c r o c o mp u t e r s  onl y  p r o c e s s  b i n a r y  da t a ;  
d i s p l a y i n g  t h i s  d a t a  i n  hex i s  me r e l y  one o f  t h e i r  c o n c e s s i o n s  t o  
our  me n t a l  f r a i l t i e s .  Th i s  means t h a t  DOS d o e s n ' t  do s t e p s  1 and 
4,  so only 2 o p e r a t i o n s  a r e  i nvo l ve d  i n  encodi ng  an o r d i n a r y  hex 
v a l u e  i n t o  i t s  4&4 e q u i v a l e n t .  D e c o d i n g  i t  i s  e q u a l l y  as  f a s t  
and easy,  s i n c e  i t  s i mpl y  employs  a t w o - s t e p  p r o c e s s  whi ch i s  t he  
r e v e r s e  o f  t h e  one above.  Other  d i s k  encodi ng  t e c h n i q u e s  have to 
r e l y  on l o o k i n g  up b y t e s  i n  a s p e c i a l  t a b l e ,  and h e n c e  u s e  up 
e x t r a  v a l u a b l e  c l o c k  c y c l e s  ( I f11 be t a l k i n g  a b o u t  t h e s e  o t h e r  
t e c h n i q u e s  l a t e r ) .

itou Icanslabe Address Eieid Header
G e t t i n g  t h e  o r d i n a r y  hex e q u i v a l e n t  o f  t h e  a d d r e s s  f i e l d  

b y t e s  i s  even  e a s i e r  f o r  t h e  l u c k y  p o s s e s s o r s  o f  The L i n g u i s t  
t h a n  i t  i s  f o r  DOS. A l l  you have  t o  do i s  p l a c e  t h e  c u r s o r  on
t h e  f i r s t  b y t e  a f t e r  t h e  *D5 AA 96* d a t a  f i e l d  h e a d e r  ( an  ' F F 1 on
most  d i s k s ) .

a d d r e s s f i e l d  h e a d e r  
\  \  \

41A0 -  FF FF FF FF FF FF FF FF FF FF FF FF FF D5 AA 96
41B0 -  FF FE AA AB AF AE FA FB DE AA EB AC F7 FF FF FF

\
p l a c e  c u r s o r  he r e

The t r a n s l a t i o n  w i l l  appea r  i n  t h e  s e p a r a t e d  l i n e  of  d a t a  in 
t he  bo t t om l e f t  o f  your  s c r e e n  as shown bel ow:

b u f f e r  a d d r e s s  of  1s t  by t e  volume s e c t o r
\  /  /
41B0: FE 01 0E FI 

\  \  
t r a c k  checksum
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The 4 - d i g i t  number a t  t h e  be g i n n i n g  g i v e s  t h e  memory a d d r e s s  
i n  t h e  L i n g u i s t ’s b u f f e r  t h a t  c o n t a i n s  t he  f i r s t  by t e  t he  c u r s o r  
i s  s i t t i n g  on ( fFEf i n  t h i s  c a s e ) .  So we know i m m e d i a t e l y  t h a t  
t h e  ’FF’ and ’FE’ , shown i n  t h e  i l l u s t r a t i o n  b e f o r e  t h e  one 
a b o v e ,  a r e  a t  memory l o c a t i o n s  $41B0 and $41B1.  The r e s t  i s  
p r e t t y  s e l f - e x p l a n a t o r y  -  a l l  b u t  t h e  s e c t o r  n umbe r ,  t h a t  i s .  
T h i s  r e q u i r e s  some e x t r a  d i s c u s s i o n  w h i c h  1*11 g e t  t o  i n  a 
second .

The c o n s i d e r a b l e  speed a dva n t a ge s  o f  4&4 over  o t h e r  encodi ng  
t e c h n i q u e s  have not  gone u n n o t i c e d  by top games p r ogrammers .  In 
f a c t ,  a number  o f  c u r r e n t  games  now u s e  4&4 t o  s t o r e  t h e i r  h i g h  
r e s o l u t i o n  i mages  on t he  d i s k .  Thi s  i s  one of  t he  f a c t o r s  which 
a c c o u n t s  f o r  t h e  s t r i k i n g  s p e e d  w i t h  w h i c h  p i c t u r e s  a p p e a r  on 
y o u r  s c r e e n  d u r i n g  t h e  c o u r s e  o f  p l a y .  T h i s  s p e e d  i s  u s u a l l y  
f u r t h e r  e n h a n c e d  by d o i n g  away w i t h  s e c t o r i n g  a l t o g e t h e r  and 
l o a d i n g  an e n t i r e  t r a c k  i n t o  t h e  h i g h - r e s  s c r e e n  "on t h e  f l y ” 
( i . e . ,  one b y t e  a f t e r  t h e  o t h e r  as  q u i c k l y  as  i t  comes  o f f  t h e  
d i s k ) .  The e x t r a  s t o r a g e  de ma nds  o f  4&4 a r e  u s u a l l y  o f f s e t  by 
" c r u n c h i n g "  ( i . e .  r e d u c i n g  t h e  code  n e c e s s a r y  t o  r e p r e s e n t )  t h e  
h i g h - r e s  i m a g e s  by a mo u n t s  c l a i m e d  t o  be as  h i g h  a s  2000$.

The s e  t e c h n i q u e s  a l s o  o f # e r  t h e  ga me s  p r o s  p r o t e c t i o n  o f  
s o r t s ,  s i n c e  n i b b l e  c o p i e r s  need c o n s i d e r a b l e  e x t r a  coa c h i ng  t o  
copy s e c t o r l e s s  d i s k s .  Mo r e o v e r ,  t h e  a d d i t i o n a l  d i f f i c u l t y  o f  
" c r a c k i n g "  4&4 e n c o d e d  f i l e s  i s  o f t e n  e n ough  t o  d i s c o u r a g e  a l l  
b u t  t h e  mo s t  o b s e s s i o n a l  e n t h u s i a s t .  F u r t h e r m o r e ,  u n t i l  The 
L i n g u i s t  came i n  o u t  o f  t h e  c o l d ,  no c o m m e r c i a l l y  a v a i l a b l e  
u t i l i t y  was c a p a b l e  o f  t r a n s l a t i n g  4&4 d i s k  code .  T h i s  me a n t  
t h a t  t op  games w r i t e r s *  coul d  r e s t  a s s u r e d  t h a t  t h e i r  a s s i d u o u s l y  
gua r de d  pr ogrammi ng s e c r e t s  were  u n l i k e l y  t o  be rumbl ed by every 
h o b b y i s t  w i t h  a d i s k  p a t c h i n g  program and a s m a t t e r i n g  of  machine 
code .

The s e  c o n s i d e r a t i o n s  a s i d e ,  you can e a s i l y  cope  w i t h  s uc h  
d i s k s ,  and I w i l l  be comi ng  b a c k  t o  t hem i n  g r e a t e r  d e t a i l  when 
we work on The L i n g u i s t * s  d a t a  t r a n s l a t i n g  f a c i l i t i e s .  Now l e t * s  
have a l i t t l e  c h a t  about  DOS s e c t o r  number i ng.

Logical gs* Ebgsisal Sectors
In f a c t ,  t h e r e  a r e  2 t y p e s  of  s e c t o r  number i ng s y s t e ms  -  t he  

p h y s i c a l  and t h e  " l o g i c a l "  . The p h y s i c a l  s e c t o r  n u mb e r s  a r e  
t h o s e  p h y s i c a l l y  p r e s e n t  on t h e  d i s k  i t s e l f .  Thi s  i s  t h e  t ype  of  
s e c t o r  t h a t  a p p e a r s  i n  t he  L i n g u i s t ’s t r a n s l a t i o n  of  t h e  a d d r e s s  
f i e l d  d a t a .  On a 3.3 d i s k ,  t h e s e  n u mb e r s  a r e  r un  c o n s e c u t i v e l y  
on t h e  d i s k .  However ,  s i n c e  t r a c k s  a r e  c i r c u l a r ,  s e c t o r  $0F i s  
f o l l o w e d  by s e c t o r  $00 b o t h  on t h e  d i s k  and i n  t h e  b u f f e r .  
You’ l l  know i n s t a n t l y  when y o u ’ r e  l o o k i n g  a t  s e c t o r  $00 b e c a u s e  
i t s  a d d r e s s  f i e l d  s ync  gap # o n t a i n s  a much l a r g e r  numbe r  of  
*FF*s* ( u s u a l l y  more t han  50) t ha n  do t he  o t h e r  s e c t o r s .

Thi s  a r r a n g e me n t  makes i t  p o s s i b l e  t o  f i n d  a g i ve n  p h y s i c a l  
s e c t o r  q u i c k l y  i n  t he  L i n g u i s t ’s d i s p l a y  by c o u n t i n g  up b l o c k s  of  
s ync  b y t e s  w h i l e  p a g i n g  t h r o u g h  t h e  b u f f e r .  For  e x a m p l e ,  i f  you
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wanted t o  g e t  t o  s e c t o r  $02 from $00,  pagi ng f o r wa r d  t h r o u g h  two 
s t r i n g s  o f  ' FF' s '  would b r i n g  you t o  i t s  a d d r e s s  f i e l d .

However ,  a l t h o u g h  t h i s  i s  how s e c t o r i n g  wo r k s  i n  a raw 
n i b b l e  dump,  t h e  s t o r y  i n  an RWTS r e a d ,  and h e n c e  when u s i n g  
T r i c k y  Di c k ,  i s  e n t i r e l y  d i f f e r e n t .  Her e ,  t h e  p h y s i c a l  s e c t o r  
numbers  g e t  t r a n s l a t e d  i n t o  c o mp l e t e l y  d i f f e r e n t  l o g i c a l  s e c t o r s .  
Th i s  means t h a t  when you s e l e c t  a p a r t i c u l a r  t r a c k  and r ea d ,  say,  
s e c t o r  $04 w i t h  T r i c k y  D i c k ,  you w o n ' t  g e t  t h e  same s e c t o r  d a t a  
t h a t  a p p e a r s  i n  p h y s i c a l  s e c t o r  $04 in a L i n g u i s t  dump. In f a c t ,  
w h a t  you i s  t h e  d a t a  f r om p h y s i c a l  s e c t o r  $07,  as  shown i n  t h e  
i l l u s t r a t i o n  below.

Thi s  p r o c e d u r e  was not  i n c o r p o r a t e d  t o  annoy and con f us e  us,  
b u t ,  j u s t  l i k e  t h e  u n i v e r s a l  u s e  o f  hex i n s t e a d  o f  d e c i m a l ,  t o  
make l i f e  a l o t  e a s i e r .  I n  f a c t ,  t h e  s y s t e m  o f  l o g i c a l  s e c t o r s  
a d d s  c o n s i d e r a b l e  s p e e d  t o  a l l  DOS o p e r a t i o n s .  To s e e  how i t
w o r k s ,  h i t  CTRL C t w i c e  t o  g e t  t h e  BASIC p r o mp t  up and t y p e  i n
CALL - 1 5 1 ,  f o l l o w e d  by BFB8. BFC7.  Y o u ' l l  end  up w i t h  t h e  
f o l l o w i n g  d i s p l a y  ( wi t h o u t  my l a b e l s ,  o f  c o u r s e ) .

l o g i c a l  s e c t o r s :  0 1  2 3 4 5 6 7
/ / / / / / / /  

p h y s i c a l  s e c t o r s :  BFB8- 00 OD OB 09 07 05 03 01
p h y s i c a l  s e c t o r s :  BFC0- 0E 0C 0A 08 06 04 02 OF

\ \ \ \ \ \ \ \  
l o g i c a l  s e c t o r s :  8 9 A B C D E F

Thi s  i s  t he  " s e c t o r  t r a n s l a t e "  or  " s o f t  skew" t a b l e  which i s  
used t o  b r i n g  about  t h e  " s e c t o r  i n t e r l e a v i n g "  or  " s e c t o r  skewi ng" 
p r o c e s s .  DOS t r a n s l a t e s  t h e  p h y s i c a l  s e c t o r s  i t  r e a d s  f r om t h e  
d i s k  i n t o  l o g i c a l  s e c t o r s  by c o u n t i n g  up i n  t he  above t a b l e .  For 
e x a m p l e ,  p h y s i c a l  s e c t o r  $0B o c c u p i e s  b y t e  number  $02 i n  t h e  
t a b l e ,  so p h y s i c a l  s e c t o r  $0B i s  l o g i c a l  s e c t o r  $02.

When you s t a r t  u s i n g  The T r a c k e r ,  you can  s e e  t h i s  p r o c e s s  
i n  a c t i o n  and c o mp a r e  b o t h  t y p e s  o f  s e c t o r s  as  t h e  d a t a  i t s e l f  i s  
b e i n g  r e a d  o f f  d i s k .  T h i s  i s  b e c a u s e  The T r a c k e r  a l l o w s  you t o  
s e l e c t  a d i s p l a y  o f  e i t h e r  l o g i c a l  or  p h y s i c a l  s e c t o r s  f o r  any 
DOS o p e r a t i o n .

The s p e e d  a d v a n t a g e  o f  s e c t o r  s k e w i n g  come f r om t h e  f a c t  
t h a t  a f t e r  DOS r ea ds  i n  a s e c t o r f u l l  o f  d a t a ,  i t  has  t o  d i g e s t  i t  
a b i t  b e f o r e  movi ng  on t o  t h e  n e x t  s e c t o r .  T r y i n g  t o  do t h i s  i n  
t i m e  t o  r e a d  t h e  ve r y  n e x t  p h y s i c a l  s e c t o r  on t h e  t r a c k ,  i s  
i m p o s s i b l e ,  and  w o u l d  c l e a r l y  r e s u l t  i n  a g r a v e  c a s e  o f  
i n d i g e s t i o n .

In f a c t ,  w h i l e  DOS i s  p r o c e s s i n g  one s e c t o r ' s  d a t a ,  s e v e r a l  
more s e c t o r s  pas s  under  t h e  head.  By s t a g g e r i n g  ( " i n t e r l e a v i n g " ,  
" s k e w i n g " )  t h e  s e c t o r s  i n  s u c h  a way as  t o  a v o i d  a c c e s s i n g  them 
c o n s e c u t i v e l y ,  a c o n s i d e r a b l e  n u m b e r  o f  u n n e c e s s a r y  d i s k  
r o t a t i o n s  a r e  e l i m i n a t e d  d u r i n g  DOS's wor k .  The t a b l e  above  
h e l p s  p e r f o r m  t h i s  f u n c t i o n  f o r  DOS 3. 3.  You ca n  s e e  t h a t  
a l t h o u g h  t h e  l o g i c a l  s e c t o r s  ( t h o s e  s p e c i f i e d  by RWTS) run
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c o n s e c u t i v e l y ,  t h e i r  p h y s i c a l  s e c t o r  e q u i v a l e n t s  a c t u a l l y  be i ng  
a c c e s s e d  f r om t h e  d i s k  a r e  n o t  i n  c o n s e c u t i v e  o r d e r .  The 
p h y s i c a l  s e c t o r  o r d e r  shown i n  t h e  above t a b l e  g i v e s  DOS t i me  t o  
p r o c e s s  one s e c t o r ’ s d a t a  b e f o r e  t h e  n e x t  a p p e a r s  u n d e r  t h e  
r e a d / w r i t e  head.

So i f  you c a n ’t  r ea d  a p a r t i c u l a r  s e c t o r  number w i t h  Tr i cky 
Di c k ,  you ca n  t r a n s l a t e  i t  u s i n g  t h e  a b o v e  t a b l e  i n t o  i t s  
p h y s i c a l  s e c t o r  numbe r ,  and u s e  t h e  L i n g u i s t ’ s t r a n s l a t i o n  
f u n c t i o n s  t o  ha ve  a l o o k  a t  t h e  code  i t  c o n t a i n s .  I ’ l l  be 
g u i d i n g  you c a r e f u l l y  t h r o u g h  t h i s  p r o c e s s  l a t e r  on i n  t h e  
c h a p t e r  under  ’’T r a n s l a t i n g  Raw Disk Data w i t h  t he  L i n g u i s t ” .

DOS 3.2 u s e d  a d i f f e r e n t  me t hod  o f  s k e w i n g  i t s  13 s e c t o r s .  
I n s t e a d  o f  r e s o r t i n g  t o  a t a b l e  l o o k - u p  p r o c e d u r e  as  d o e s  3 . 3 ,  
i t s  i n i t i a l i z a t i o n  r o u t i n e  s t a g g e r s  t h e  number i ng o f  t h e  p h y s i c a l  
s e c t o r s  on t h e  d i s k .  So i f  you l o o k  a t  a 3*2 d i s k ,  you w i l l  s e e  
t h a t  t h e  n u mb e r s  a r e  n o t  c o n s e c u t i v e  f r om s e c t o r  t o  s e c t o r ,  b u t  
run l i k e  t h i s .

00 0A 07 04 01 0B 08 05 02 0C 09 06 03

The n o r m a l  skew f a c t o r s  f o r  b o t h  v e r s i o n s  o f  DOS p r o v i d e  a 
k i nd o f  mi dd l e  ground where  a l l  t ype s  o f  DOS o p e r a t i o n s  r e c e i v e  
r oughl y  equa l  speed b e n e f i t s .  However,  t he  a dva n t a ge  o f  t he  3.3 
me t h o d  i s  t h a t  i t  i s  r e a d i l y  m o d i f i a b l e  by s i m p l y  s w i t c h i n g  
a r o u n d  t h e  v a l u e s  i n  t h e  s o f t  skew t a b l e ,  w h e r e a s  w i t h  3 . 2 ,  t h e
f o r m a t t i n g  o f  t h e  d i s k  i t s e l f  w o u l d  h a v e  t o  be  a l t e r e d .
Somet i mes ,  a l t e r i n g  t he  s e c t o r  a c c e s s  o r d e r  s peeds  up c e r t a i n  DOS 
o p e r a t i o n s .

Xbe Uaba Eielb
L e t ’s have a n o t h e r  l ook  a t  my d i s p l a y  f rom t he  d i s c u s s i o n  on 

t h e  a d d r e s s  f i e l d .  T h i s  t i m e  I ’ l l  show you l i n e s  $41B0 and 
$41 CO wi t h  l a b e l s  p e r t a i n i n g  t o  t h e  d a t a  f i e l d .

d a t a f i e l d  s y n c  b y t e s  
\  \  \  \

41B0 -  FE AA AB AF AE FA FB DE AA EB AC F7 FF FF FF FF
41 CO -  FF D5 AA AD DE DB FB FB DE DE E7 BF EB FE A7 BF

\  \  \  !
da t a  f i e l d  header  b e g i n n i n g  o f  s e c t o r ’ s f i l e  da t a

T h i s  b e g i n s  whe r e  we l e f t  o f f  i n  o u r  e x a m i n a t i o n  o f  t h e  
a d d r e s s  f i e l d ,  and i l l u s t r a t e s  how t he  d a t a  f i e l d  i s  s t r u c t u r e d .  
I t  s t a r t s  o f f  w i t h  f a r  f e w e r  sync  b y t e s  ( u s u a l l y  4 o r  5) t h a n  
d o e s  t h e  a d d r e s s  f i e l d .  Th e s e  a r e  f o l l o w e d  by t h e  *D5 AA AD’ 
h e a d e r  w h i c h  i s  t h e  same on a l l  s t a n d a r d  3.3 and 3.2 d i s k s .  The 
hea de r  e n a b l e s  DOS t o i d e n t i f y  t he  b e g i n n i n g  o f  t he  s e c t o r ’s da t a  
f i e l d  which s t a r t s  i n  t he  above i l l u s t r a t i o n  wi t h  a *D9* by t e .

I n  o r d e r  t o  g a i n  some mor e  f a m i l i a r i t y  w i t h  a l l  t h i s ,  you 
m i g h t  t r y  f i n d i n g  t h e  b e g i n n i n g  o f  a d a t a  f i e l d  and v e r i f y  t h e  
a b o v e  ma r ks .  Then h i t  t h e  r i g h t  a r r o w  o n c e  o r  t w i c e  and l o o k  f o r
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t h e  v e r y  n e x t  s e c t o r ' s  a d d r e s s  f i e l d  s y n c  b y t e s .  N e a r  t h e  
b e g i n n i n g  o f  t he m,  y o u ' l l  s e e  t h e  d a t a  f i e l d  t r a i l e r ,  w h i c h  i s  
t h e  same as  t h a t  o f  t h e  a d d r e s s  f i e l d ,  a 1 DE AA EB*. H e r e ' s  an 
example f rom one of  my d i s k s  of  what  I mean.

l a s t  b y t e s  
of  s e c t o r  
$0E' s  da t a  
/  /  \  \  

96 9E 96 CD

d a t a  f i e l d  
checksum 

/
A7 DE AA EB 

\  \  \

more gar ba ge  
/  /  /  /

E7 CF F3 FC FF FF FF
\  \  \

d a t a  f i e l d  t r a i l e r s e c t o r  $0F*s 
f i e l d  sync

FF
\

a d d r e s s
b y t e s

As i n  t h e  a d d r e s s  f i e l d ,  a f e w b y t e s  o f  g a r b a g e  may 
s omet i mes  be seen among t h e  v a l i d  marks .  Thi s  i s  no pr obl em and 
i s  i gno r e d  by DOS. What i s  i m p o r t a n t ,  however ,  i s  t he  checksum,  
w h i c h  as  you can s e e  a b o v e  i s  a s i n g l e  b y t e  o f  d a t a .  I t  w o r k s  i n  
much t h e  same way as  t h e  a d d r e s s  f i e l d  c h e c k s u m,  i n  t h a t  i t  i s  
t h e  p r o d u c t  o f  a s e r i e s  o f  E x c l u s i v e  OR' s .  Each b y t e  o f  t h e  raw 
s e c t o r  d a t a  i s  EOR'd t o  t h e  n e x t  u n t i l  t h e  end o f  s e c t o r  i s  
r eached .  The r e s u l t  i s  t h e n  w r i t t e n  out  as t h e  l a s t  by t e .  Thi s  
i s  v e r i f i e d  by DOS j u s t  a f t e r  t he  s e c t o r fs n i b b l e s  a r e  r ea d  i n t o  
RAM.

You a l s o  need t o  r e me mb e r  t h a t  DOS t r e a t s  t h e  a d d r e s s  and 
d a t a  f i e l d s  e n t i r e l y  d i f f e r e n t l y  i n  wor k i ng  wi t h  any d i s k .  Both 
a r e  f o r m a t t e d  and a s s i g n e d  t h e i r  r e s p e c t i v e  sync b y t e s ,  he a d e r s ,  
t r a i l e r s ,  e t c . ,  when you INIT a d i s k .  However ,  e a c h  t i m e  DOS 
p u t s  a new s e c t o r f u l l  o f  f i l e  d a t a  t o  t h e  d i s k ,  i t  r e w r i t e s  t h e  
d a t a  f i e l d ' s  sync  b y t e s ,  h e a d e r ,  t r a i l e r ,  and c h e c k s u m.  T h i s  
d i f f e r s  f rom DOS* t r e a t m e n t  of  t he  a d d r e s s  f i e l d ,  which i t  never  
t ouc he s  a f t e r  i t  once INITs a d i s k .

digging kbcfiugft flaw Da&a

When you f i r s t  f l i c k  t h r o u g h  The L i n g u i s t f s d i s p l a y ,  you 
w i l l  p r obab l y  t a ke  one l ook  a t  t he  row upon row of  dens l y  packed 
n u mb e r s  i n  t h e  v a r i o u s  s e c t o r s 1 d a t a  f i e l d s ,  and r a p i d l y  r e a c h  
f o r  y o u r  copy o f  S pa c e  Z a p p e r s .  What  k i n d  o f  w e i r d o  c o u l d  
p o s s i b l y  make s e n s e  o u t  o f  t h i s  e n d l e s s  f i e l d  o f  a l p h a n u m e r i c  
g i b b e r i s h ?  W e l l ,  l e t  me t e l l  y o u  a b o u t  a s t r a n g e  m e n t a l  
phenomenon,  as y e t  u n e x p l a i n e d  by c o g n i t i v e  psychol ogy ,  t h a t  most  
d i s k  snoope r s  e x p e r i e n c e  f a i r l y  e a r l y  i n  t h e i r  endeavor s .

You w i l l  soon f i n d ,  a f t e r  very l i t t l e  p r a c t i c e  a t  a l l ,  t h a t  
you can  m e r e l y  g l a n c e  a t  a d a t a  f i e l d  o f  raw f i l e  n i b b l e s  on 
a l m o s t  any d i s k  and be a b l e  t e l l  i n s t a n t l y  w h e t h e r  i t ' s  v a l i d  
code  or  g a r b a g e ,  w h e t h e r  i t ' s  t h e  p r o d u c t  o f  3.2 o r  3.3 DOS, and 
w h i c h  o f  t h e  3 e n c o d i n g  s c h e me s  h a s  b e e n  u s e d  t o  w r i t e  i t  o u t .  
What  i s  even  more s u r p r i s i n g ,  y o u ’ l l  f i n d  y o u r s e l f  d o i n g  t h i s  
w i t h o u t  b e i n g  a b l e  t o  r e me mb e r  t h e  v a l u e  o f  a s i n g l e  b y t e  t h a t  
appe a r ed  i n  t he  d i s p l a y .  What y o u ' l l  deve l op  i s  a k i nd of  g l o b a l  
p e r c e p t i o n  i n  wh i c h  t h e  me r e  " l o o k "  o f  a s c r e e n f u l l  o f  raw hex 
w i l l  t e l l  you a l l  you need to  know.
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So l e t ’ s g e t  s t a r t e d  r i g h t  now on y o u r  d e v e l o p m e n t  o f  t h i s  
a r c a n e  a b i l i t y  by a n a l y s i n g  t he  s o r t  of  s t u f f  t h a t  mi ght  t u r n  up 
i n  a s e c t o r ’ s d a t a  f i e l d .  I ’ve a l r e a d y  t a l k e d  q u i t e  a b i t  
abou t  one of  DOS’s 3 encodi ng  t e c h n i q u e s ,  t h e  4&4. Now i t ’s t i me  
t o  g e t  a q u a i n t e d  w i t h  t he  o t h e r  two,  5&3 and 6&2 .
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The 5&3 mode was u s e d  by DOS 3.2 i n  o r d e r  t o  s a t i s f y  t h e  

ha r dwar e  r e s t r i c t i o n s  I  t a l k e d  about  e a r l i e r .  Remember t h a t  i n  
3.2 any hex v a l u e  t h a t  p a s s e s  t o  and f r om t h e  d i s k  mu s t  h a v e  t h e  
h i g h  b i t  s e t  and be d e v o i d  o f  c o n s e c u t i v e  '0* b i t s .  F u r t h e r m o r e  
$D5 and $AA a r e  r e s e r v e d  f o r  h e a d e r s  and t r a i l e r s .  T h i s  means  
t h a t  t h e  l o w e s t  p e r m i s s i b l e  v a l u e  f o r  f i l e  e n c o d i n g  i s  $AB and 
t h a t  more t h a n  one d i s k  n i b b l e  mus t  be u s e d  t o  r e p r e s e n t  an 
o r d i n a r y  hex v a l u e .

On t h e  o t h e r  hand DOS 3 . 3 ’s r e s t r i c t i o n s  a r e  a b i t  mor e  l a x  
i n  t h a t ,  though t he  hi gh b i t  r u l e  i s  s t i l l  obs e r ve d ,  b y t e s  w i t h  1 
p a i r  o f  c o n s e c u t i v e  *0* b i t s  a r e  o . k .  The same t wo r e s e r v e d  
b y t e s  a r e  used and we end up w i t h  a minimum p e r m i s s i b l e  v a l u e  of  
$96 f o r  w r i t i n g  d a t a  t o  t h e  d i s k .  DOS 3.3 u s e s  t h e  6&2 mode f o r  
d a t a  s t o r a g e .

I n  o r d e r  t o  g e t  a t r a n s l a t i o n  o f  a s e c t o r ’ s raw d i s k  d a t a ,  
you need t o  t e l l  t h e  The L i n g u i s t  w h i c h  e n c o d i n g  mode was  i n  
e f f e c t  when t h e  d a t a  was s t o r e d .  S i n c e  t h e  t wo DOS’ s e a c h  have  
t h e i r  own t y p e  o f  e n c o d i n g ,  i n  mos t  c a s e s  t h e  e a s i e s t  way t o  go 
a b o u t  t h i s  i s  t o  i d e n t i f y  t h e  DOS v e r s i o n  on t h e  d i s k  you a r e  
worki ng wi t h .

Be f or e  l e a r n i n g  how t o  make t h i s  d i s t i n c t i o n ,  you mi ght  be 
i n t e r e s t e d  i n  kn o wi n g  why t h e  t wo e n c o d i n g  t e c h n i q u e s  a r e  
r e f e r r e d  t o  as  *5&3* and *6&2*. These n i cknames  a r e  d e r i v e d  f rom 
t h e  f a c t  t h a t  t h e  f i r s t  s t e p  i n  b o t h  r e c i p e s  f o r  c o o k i n g  up a 
d i s k  v e r s i o n  o f  y o u r  p r o g r a m s  c o n s i s t s  o f  c h o p p i n g  up t h e i r  
c o n s t i t u e n t  b y t e s .  In 6&2, b i t s  7 and 6 of  each b y t e  a r e  c u t  o f f  
and p l a c e d  i n  t h e i r  own s p e c i a l  DOS b u f f e r .  And,  a s  t h e  name 
i m p l i e s ,  t h e  5&3 me t hod  s t a r t s  t h e  b a l l  r o l l i n g  by l o p p i n g  o f f  
e a c h  b y t e ’ s h i g h e s t  3 b i t s  and s t o r i n g  t hem s e p a r a t e l y .  A 
f u r t h e r  s h o r t  s e r i e s  of  o p e r a t i o n s  i s  t he n  pe r f o r med  b e f o r e  t he  
f i n a l  d a t a  chop  suey  i s  r e a d y  t o  be d e l i v e r e d  t o  t h e  d i s k .  I ’ l l  
be t a l k i n g  in d e t a i l  abou t  t h i s  s u b s e que n t  p r o c e s s i n g  a b i t  l a t e r  
on i n  our  t r a v e l s  t o g e t h e r .

In bo t h  DOS v e r s i o n s ,  when a b l ock  o f  *00*s’ g e t s  t r a n s l a t e d  
f o r  d i s k  s t o r a g e  i t  i s  r e p r e s e n t e d  as  a b l o c k  o f  t h e  p a r t i c u l a r  
v e r s i o n ’ s l o w e s t  p e r m i s s i b l e  v a l u e .  S i n c e  DOS 3.3 p u t s  »0’s» i n  
a l l  s e c t o r s  d u r i n g  an I NI T,  empty s e c t o r s  on a 3.3 d i s k  w i l l  
u s u a l l y  be f i l l e d  w i t h  ’9 6 ’s ’ -  wh i c h  t r a n s l a t e  b a c k  i n t o  »0 *s* 
d u r i n g  an RWTS r e a d .  DOS 3. 2 ,  h o w e v e r ,  on l y  w r i t e s  i n  t h e  
a d d r e s s  f i e l d  i n f o r m a t i o n  d u r i n g  an I NI T,  l e a v i n g  t h e  empt y 
d a t a  f i e l d s  f i l l e d  wi t h  »FF’ s».
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T h i s  means  t h a t  one r e l i a b l e  way o f  t e l l i n g  w h i c h  DOS 
v e r s i o n  a d i s k  was  I NI Ted  u n d e r  i s  t o  p a g e  t h r o u g h  a L i n g u i s t  
dump l o o k i n g  f o r  empt y s e c t o r s .  T r a c k  $02 i s  w o r t h  l o o k i n g  a t  
f i r s t ,  s i n c e  u n d e r  a n o r m a l  DOS on l y  i t s  f i r s t  f ew s e c t o r s  a r e  
used and t h e  r e s t  a r e  f i l l e d  w i t h  z e r o s ;  t r a c k  $22 i s  a l s o  a good 
b e t ,  s i n c e  DOS w i l l  t e n d  t o  s a v e  f i l e s  t h e r e  on l y  a f t e r  a l l  or  
most  o f  t h e  o t h e r  t r a c k s  have been w r i t t e n  on.

A n o t h e r  q u i c k  way o f  t e l l i n g  w h e t h e r  a d i s k  i s  3.3 o r  3.2 
f o r m a t t e d  i s  t o  l o o k  a t  i t s  s e c t o r  l e n g t h .  S i n c e  DOS 3.2 has  
f e w e r  v a l u e s  t o  p l a y  w i t h  t h a n  3.3 when t r a n s l a t i n g  d a t a ,  i t  
n a t u r a l l y  has  t o  u s e  more  d i s k  n i b b l e s  t o  s t o r e  t h e  same amount  
o f  p r o g r a m code .  I n  f a c t ,  a DOS 3.2 p h y s i c a l  s e c t o r  c o n t a i n s  
e x a c t l y  410 raw n i b b l e s ,  wher eas  a 3.3 s e c t o r  only ho l ds  342.  Of 
c o u r s e ,  i n  e i t h e r  v e r s i o n ,  a p h y s i c a l  s e c t o r f u l l  o f  d a t a  g e t s  
t r a n s l a t e d  i n t o  256 b y t e s  o f  o r d i n a r y  f i l e  code when i t fs l oa ded  
i n t o  RAM.

You d o n ' t  need  t o  c o u n t  n i b b l e s  on y o u r  s c r e e n ,  h o w e v e r ,  
s i n c e  i t ' s  easy t o  e s t i m a t e  s e c t o r  s i z e  s i mpl y  by f l i p p i n g  pages .  
Try t h e  f o l l o w i n g :  h i t  one o f  t h e  a r r o w  k e y s  a f ew t i m e s  i n
s u c c e s s i o n .  I f  you n o t i c e  t h a t  on mos t  p r e s s e s ,  you j ump f r om 
one b l o c k  o f  a d d r e s s  f i e l d  s ync  b y t e s  t o  t h a t  o f  t h e  a d j a c e n t  
s e c t o r ,  y o u ' v e  p r o b a b l y  j u s t  r e a d  a t r a c k  o f  3. 3;  3.2 s e c t o r s
u s u a l l y  r e q u i r e  two a r r ow key s t r o k e s  t o  g e t  f rom t he  be g i n n i n g  
of  one s e c t o r  t o  t he  b e g i n n i n g  of  t he  next .

The mos t  o b v i o u s  way o f  i d e n t i f y i n g  t h e  DOS v e r s i o n  i s  o f  
c ou r s e  s i mpl y  t o  l ook  a t  t he  a d d r e s s  f i e l d  header .  As ment i oned  
p r e v i o u s l y ,  i t s  t h i r d  b y t e  d i f f e r s  b e t w e e n  v e r s i o n s  C B 5 1 f o r  
3 . 2 ,  ' 96 '  f o r  3 . 3 ) .  T h i s  may n o t  h e l p  you much when l o o k i n g  a t  
p r o t e c t e d  d i s k s ,  t h o u g h ,  b e c a u s e  t h e y  a r e  o f t e n  f o r m a t t e d  w i t h  
no n s t a n d a r d  hea de r s .

OD Eoue I d Eque

I ' v e  s a v e d  t h e  e a s i e s t  j o b  f o r  t h e  l a s t .  Y o u ' l l  r e me mbe r  
f r om my p r e v i o u s  d i s c u s s i o n  o f  t h e  s u b j e c t  t h a t  4&4 e n c o d i n g  
s p l i t s  a b y t e  i n  h a l f ,  and t h e n  p l a c e s  *1 ' s '  i n  f r o n t  o f  e a c h  o f  
t he  b i t s  o f  t he  r e s u l t a n t  4 - b i t  n i b b l e s .  What we end up w i t h  i s  
two 8 - b i t  b y t e s ,  w i t h  a l l  t h e  odd-numbered b i t s  s e t  t o  *1*.

b i t  numbers : 7 6 5 3 4 2 1 0

by t e  £1: 1 B 1 B 1 B 1 B

by t e  £2: 1 B 1 B 1 B 1 B

The »B' s'  r e p r e s e n t  t h e  b i t s  o f  t h e  o r i g i n a l  b y t e  b e f o r e  
b e i n g  e n c o d e d .  A q u i c k  e x a m i n a t i o n  o f  t h e  c h a r t  i n  App e n d i x  A 
w i l l  c o n f i r m  t h a t  a l l  t h e  hex b y t e s  whose  4 odd b i t s  a r e  s e t  
c o n s i s t  o f  l e t t e r s  only.  Thi s  means t h a t  any by t e  whi ch has  one 
o r  more  o f  t h e  n u mb e r s  f r o m 0 t o  9 i n  i t  c a n ' t  be t h e  r e s u l t  o f  
4&4 encodi ng.  So i f  The L i n g u i s t  p r e s e n t s  you wi t h  a s c r e e n f u l l  
o f  l e t t e r s ,  y o u ' v e  got  4&4 d a t a  on your  hands .
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As I me n t i one d  e a r l i e r ,  one i m p o r t a n t  s i gn  t h a t  mi ght  l e a d  
you t o  l ook  more c l o s e l y  f o r  4&4 encodi ng i s  a l a c k  of  s e c t o r i n g  
on a t r a c k  y o u ’ r e  e x a m i n i n g .  I n  t h i s  c a s e ,  you can  o f t e n  s e e  
b l o c k s  o f  s ync  b y t e s  a t  r e g u l a r  i n t e r v a l s  t h r o u g h o u t  t h e  t r a c k ,  
bu t  no h e a d e r s  or  t r a i l e r s .

Si nce  t h i s  i s  supposed t o  be a hands  on t u t o r i a l  r a t h e r  t han  
a l e c t u r e  c o u r s e ,  p r obabl y  t h e  b e s t  t h i n g  f o r  you to do r i g h t  now 
i s  t o  c o mp a r e  t h e  above  f o r m a t t i n g  and e n c o d i n g  d i f f e r e n c e s  by 
r e a d i n g  a n d  e x a m i n i n g  b o t h  a 3 . 3  a n d  a 3 . 2  d i s k  w i t h  The 
L i n g u i s t .  Now i s  a l s o  t h e  t i m e  t o  h a v e  a l o o k  a t  any o r i g i n a l s  
o f  games  d i s k s  you m i g h t  h a p p e n  t o  h a v e  i n  o r d e r  t o  s e e  i f  you 
can  f i n d  some 4&4 t o  p r a c t i c e  on.  S u r p r i s i n g l y  l i t t l e  p r a c t i c e  
w i l l  d e v e l o p  y o u r  eye  t o  t h e  p o i n t  w h e r e  you can  p i c k  t h e  c o r r e c t  
DOS and e n c o d i n g  mode u s e d  i n  a m a t t e r  o f  s e c o n d s .  However ,  
b e f o r e  we a c t u a l l y  a s k  t h e  L i n g u i s t  t o  do any t r a n s l a t i n g ,  you 
h a v e  t o  be  a b l e  t o  t e l l  i f  a s e c t o r  c o n t a i n s  . . . .

Goodies  qc GacbaeeS

Another  knack you’l l  f i n d  u s e f u l  i s  t h e  a b i l i t y  t o  d e t e r mi n e  
whe t he r  a p a r t i c u l a r  t r a c k  or  s e c t o r  i s  f i l l e d  w i t h  v i a b l e  code,  
or  whe t he r  i t  c o n t a i n s  i n v a l i d  or  c o r r u p t e d  d a t a .  Being a b l e  t o  
do t h i s  w i l l ,  among o t h e r  t h i n g s ,  save you t r y i n g  t o  t r a n s l a t e  a 
u s e l e s s  b l oc k  of  d i s k  n i b b l e s  i n t o  a program l i s t i n g .  As you’l l  
d i s c o v e r  i n  t he  next  c h a p t e r ,  t h i s  s k i l l  w i l l  a l s o  h e l p  you f i n d  
o u t  i f  a d i s k  c o n t a i n s  any h i d d e n  ’’h a l f  t r a c k s ” ( t h o s e  w r i t t e n  
be t ween t he  pa t hways  on t he  d i s k  t h a t  normal  t r a c k s  occupy) .

G a r b a g e  t r a c k s  and s e c t o r s  can be mo s t  r e a d i l y  s p o t t e d  by 
l o o k i n g  f o r  i l l e g a l  b y t e s  i n  t h e  d a t a  f i e l d .  C e r t a i n  e a s i l y
r e c o g n i z a b l e  i l l e g a l  b y t e s  a r e  common t o a l l 3 encodi ng  modes and
ar e  shown bel ow.

95 or  l e s s
98 -  99 DO _ D2
9C D5
AO -  A5 D8
A8 -  A9 E0 _ E4
BO -  B1 E8
B8 F0 _ FI
CO -  CA F8

A few r u l e s o f t humb ca n  e a s i l y be d e d u c e d  f r om t h e s e
v a l u e s :  l ook  f o r  b y t e s  s m a l l e r  t han $96,  and t h o s e  endi ng  i n  *0*, 
*1’ , o r  ’8 ’. I f  you f i n d  mor e  t h a n  a c o u p l e  o f  s u c h  b y t e s  i n  a 
s i n g l e  s e c t o r ’s d a t a  f i e l d ,  you shoul d  s t r o n g l y  s u s p e c t  t h a t  t he  
n i b b l e s  d o n ’ t  r e p r e s e n t  v a l i d  f i l e  c o d e .  I f  on l y  a f ew a r e  
p r e s e n t  t h e  s e c t o r  m i g h t  be w o r t h  t r a n s l a t i n g  anywa y ,  b u t  i f  a 
l o t  a r e  t h e r e ,  d o n ’ t  b o t h e r  -  t h e  d a t a  i s  l i k e l y  t o  be 
me a n i n g l e s s .

IcaQalabing Gi sk Gala wi t h  i h s

Now we’re  goi ng to g e t  The L i n g u i s t  and Tr i cky Dick worki ng 
t o g e t h e r  on a t y p e  o f  e s p i o n a g e  t h a t  no o t h e r  d i s k  u t i l i t y
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a v a i l a b l e  a t  t h e  t i m e  o f  t h i s  w r i t i n g  ca n  c a r r y  o u t .  Make s u r e  
t h a t  b o t h  p r o g r a m s  a r e  l o a d e d  i n t o  memor y,  t h e n  p l a c e  y o u r  
o r i g i n a l  Sy s t e m M a s t e r  d i s k e t t e  i n  y o u r  d r i v e .  Next  r e a d  i n  
t r a c k  $11,  s e c t o r  $0F and t a k e  a l o o k  a t  t h e  c a t a l o g  e n t r y  f o r  
HELLO. The f o u t h  and f i f t h  b y t e s  i n  l i n e  $08 s h o u l d  t e l l  you 
t h a t  t h e  HELL0! s t r a c k  and s e c t o r  l i s t  i s  on t r a c k  $13* s e c t o r  
$0F.

Examining t h i s  l i s t  t e l l s  t h a t  HELLO s t a r t s  on s e c t o r  $0E of  
t h e  same t r a c k  and r u n s  down t o  s e c t o r  $0A. T h i s  i s  o u r  cue  t o  
j ump i n t o  The L i n g u i s t  w i t h  CTRL E. Now s e l e c t  t r a c k  $13 and 
p r e s s  CTRL R. Our j o b  i s  t o  f i n d  t h e  s e c t o r  wh i c h  c o n t a i n s  t h e  
b e g i n n i n g  o f  t h e  p r o g r a m ,  b u t  we know f r o m  o u r  p r e v i o u s  
d i s c u s s i o n  o f  t h a t ,  we won’ t  be l o o k i n g  f o r  s e c t o r  $0E.  To 
d e t e r m i n e  t h e  p h y s i c a l  s e c t o r  we need  t o  t r a n s l a t e ,  t a k e  a l o o k  
a t  t h e  s e c t o r  skew t a b l e  shown a few p a g e s  b a c k .  T h i s  t e l l s  us 
t h a t  l o g i c a l  s e c t o r  $0E t r a n s l a t e s  i n t o  p h y s i c a l  s e c t o r  $02.

To g e t  s e c t o r  $02 up on The L i n g u i s t ’ s d i s p l a y ,  s t a r t  
l o o k i n g  f o r  a gap o f  a d d r e s s  f i e l d  sync b y t e s  a t  t he  b e g i n n i n g  of  
The L i n g u i s t ’ s d i s p l a y .  I f  none a r e  p r e s e n t  t h e r e ,  y o u ’ r e  s u r e  
t o  f i n d  some on t h e  n e x t  page  by h i t t i n g  t h e  r i g h t  a r r o w .  Now 
p u t  y o u r  c u r s o r  o v e r  t h e  f i r s t  b y t e  a f t e r  t h e  *D5 AA 96* a d d r e s s  
f i e l d  hea de r .  The da t a  l i n e  a t  t he  l owe r  l e f t  of  t he  s c r e e n  w i l l  
t e l l  you t h e  p h y s i c a l  numbe r  o f  t h e  s e c t o r  you a r e  e x a m i n i n g .  
What  you h a v e  t o  do now i s  s t a r t  f l i p p i n g  p a g e s  by p r e s s i n g  t h e  
r i g h t  ar r ow some more w h i l e  a l s o  c o u n t i n g  sync gaps .  S t a r t  your  
c o u n t  on t h e  s e c t o r  w h o s e  n u m b e r  y ou  j u s t  t r a n s l a t e d  and  
i n c r e m e n t  i t  e a c h  t i m e  you come t o  an a d d r e s s  f i e l d  s ync  gap.  
When your  count  r e a c h e s  $02,  you have a r r i v e d .

Check to  be s u r e  t h a t  you’re on $02 by p u t t i n g  t he  c u r s o r  on 
t h e  volume number and r e a d i n g  t h e  s e c t o r  number  a t  t h e  bo t t om of  
t he  s c r e e n .  I f  you have i nde ed  a r r i v e d  a t  t he  r i g h t  s e c t o r ,  t a ke  
a l o o k  a t  t h e  e n c o d i n g  mode i n d i c a t o r  a t  t h e  u p p e r  r i g h t  o f  t h e  
s c r e e n .

< 0 0 >

p r e s e n t  encodi ng mode — > <62>

T h i s  s h o u l d  i n d i c a t e  t h a t  y o u ’ r e  i n  t h e  6&2 mode as  shown 
a bove .  I f  n o t ,  h i t  CTRL D and t y p e  i n  a *6'  (you wou l d  o f  c o u r s e  
t ype  a *5'  i f  you wanted 5&3, or  a *4* f o r  4&4) .

Now The L i n g u i s t  i s  r e a d y  t o  show o f f  s ome  u n i q u e  
t r a n s l a t i n g  s k i l l s .  P l a c e  t he  c u r s o r  on t h e  f i r s t  by t e  a f t e r  t he  
’D5 AA AD’ d a t a  f i e l d  h e a d e r .  T h i s  s h o u l d  be a *9A*. Now h i t  
CTRL T and t h e  e n t i r e  s e c t o r  w i l l  be t r a n s l a t e d  and moved t o  
T r i c k y  D i c k ’s d a t a  b u f f e r  i n s t a n t l y .  A s u b d u e d  s q u e e k  w i l l  be 
hea r d  when t h i s  o c c u r s .

To view t he  t r a n s l a t e d  d a t a ,  h i t  CTRL C f o l l o w e d  by RETURN. 
T r i c k y  D i c k ’ s f i r s t  d i s p l a y  l i n e  s h o u l d  l o o k  l i k e  t h a t  
i l l u s t r a t e d  below.
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CHAPTER FIVE — The Secrets of Software Protection
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I n  t h e  l a s t  c h a p t e r ,  you g o t  a b r i e f  i n t r o d u c t i o n  t o  a f ew 
o f  t h e  u n i q u e  a c h i e v e m e n t s  a t t a i n a b l e  w i t h  t h e  p o w e r f u l  
c o m b i n a t i o n  o f  T r i c k y  Di ck  and The L i n g u i s t .  Now P m g o i n g  t o  
show you how t o  u s e  t h i s  i r r e p r e s s i b l e  duo n o t  o n l y  t o  c a r r y  o u t  
s o p h i s t i c a t e d  s o f t w a r e  e s p i o n a g e ,  but  a l s o  t o  sweep a s i d e  most  of  
t h e  c o u n t e r - m e a s u r e s  p r e s e n t l y  employed by s o f t w a r e  w r i t e r s  and 
p u b l i s h e r s  t o  p r e v e n t  s u c h  a c t i v i t i e s .  Hav i ng  a l r e a d y  l e a r n e d  
how t o  r e a d  any d i s k  you w i s h ,  you a r e  r e a d y  t o  p l a y  an eve n  mor e  
a c t i v e  r o l e  -  t h a t  o f  a c t u a l l y  f idi t iDS copy p r o t e c t e d  code.  Thi s  
c h a p t e r  w i l l  e q u i p  you t o  cope  w i t h  mo s t  f o r m s  o f  n o n s t a n d a r d  
f o r m a t t i n g  so t h a t  you ca n  r e p a i r  l o c k e d  d i s k s ,  p a t c h  t he m,  and 
i n v e s t i g a t e  t h e i r  s o f t w a r e  t o  t h e  f u l l e s t  p o s s i b l e  e x t e n t .

IMPORTANT NOTE: DO WOT ATTEMPT TO WRITE ON THE ORIGINAL 
VERSION OF ANY PROTECTED DISK. DOING SO COULD IRREPARABLY 
CORRUPT IT AND INVALIDATE ANY ENTITLEMENT TO A REPLACEMENT FROM 
THE COMPANY CONCERNED. ALWAYS MAKE A COPY FIRST AND WORK 
EXCLUSIVELY WITH THAT.

S o r r y ,  I f e l t  t h a t  I had t o  g e t  t h a t  b o r i n g  b u t  i m p o r t a n t  
d i s c l a i m e r  o f f  my c h e s t  r i g h t  up f r o n t .  I f  you choose  t o  i g n o r e  
i t ,  remember  -  you have been warned.  Now l e t ’s g e t  down t o  some 
more e x c i t i n g  i s s u e s .

Many a l o n e l y  hour  and much shoe l e a t h e r  have been expended 
by e x p e r t  p r o g r a m m e r s  w h i l e  w a l k i n g  t h e  s t r e e t s  and r i d i n g  an 
a n g l e  t o  p r o d u c e  an u n b e a t a b l e  d i s k  l o c k .  As a r e s u l t  o f  t h e i r  
H e r c u l e a n  e f f o r t s ,  a p l e t h o r a  o f  s t r a t e g i e s ,  some c r a f t i l y  
i n g e n i o u s ,  o t h e r s  c r u d e l y  s i m p l i s t i c ,  ha ve  bee n  i n v e n t e d  t o  
c o r r a l  wande r i ng  program code.  Though h i g h l y  numerous  and v a r i e d ,  
h o w e v e r ,  a l m o s t  a l l  copy p r o t e c t i o n  t r i c k s  can  be c l a s s i f i e d  
under  one o f  only two c a t e g o r i e s :  f o r m a t t i n g  changes  and t i m i n g  
d e p e n d e n c i e s .
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The f i r s t  and by f a r  t h e  more common o f  t h e s e  i n v o l v e s  
t a mpe r i ng  w i t h  t he  same d i s k  f o r m a t t i n g  component s  you d e a l t  w i t h  
i n  t h e  l a s t  c h a p t e r .  I n d e e d ,  i t  i s  me r e  c h i l d ’ s p l a y  t o  p r o d u c e  
a d i s k  whos e  h e a d e r s ,  t r a i l e r s ,  c h e c k s u m s ,  s ync  b y t e s ,  a d d r e s s  
i n f o r m a t i o n ,  l o c a t i o n  o f  t h e  VTOC and c a t a l o g ,  e t c . ,  ha ve  bee n  
a l t e r e d .  Most  such p r o t e c t i o n  methods  can be a p p l i e d  i n  seconds  
by c h a n g i n g  a c o u p l e  o f  b y t e s  i n  DOS and I N I T i n g  a d i s k .  The 
f unny  f o r m a t t i n g  i s  t h e n  r e c o g n i z e d  by t h e  DOS on t h e  I NI Ted  
d i s k e t t e ,  b u t  n o t  by n o r m a l  DOS w h i c h  i s  u s e d  by FID and COPYA. 
Thi s  means t he  d i s k  w i l l  boo t  and run n o r ma l l y ,  bu t  you won’t  be 
a b l e  t o  back i t  up u s i n g  a s t a n d a r d  copy program.
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By t h e  way,  i n  c a s e  y o u ’ r e  c u r i o u s  a b o u t  how t o  a c t u a l l y  
p r o t e c t  your  own d i s k s  w i t h  some of  t h e  above t r i c k s ,  s t a y  t uned  
and k e e p  a l e r t  -  a s  you wor k  t h r o u g h  my i n s t r u c t i o n s ,  some o f  
t h e s e  s e c r e t s  w i l l  be r e v e a l e d  t o  you i n  a mos t  u n e x p e c t e d  way.
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The s e c o n d  p r o t e c t i o n  c a t e g o r y ,  t h a t  o f  m a k i n g  d i s k  
o p e r a t i o n  t i m i n g  depe nden t ,  u s u a l l y  i n v o l v e s  a l o t  more t ha n  j u s t  
t we a k i ng  DOS a b i t .  S p e c i a l  r o u t i n e s  a r e  employed whi ch e i t h e r  
t i me  t he  r e a d i n g  of  or  coun t  up a b l oc k  of  n i b b l e s  ( u s u a l l y  sync 
n i b b l e s )  s o me w h e r e  on t h e  d i s k .  I f  t h e s e  r o u t i n e s  f a i l  t o  f i n d  
t h e  q u a n t i t y  o f  n i b b l e s  t h e y  a r e  l o o k i n g  f o r ,  o r  a r e  u n a b l e  t o  
a c h i e v e  t h e  r e q u i r e d  t i m i n g ,  t h e y  a b o r t  t h e  b o o t i n g  a n d / o r  
r u n n i n g  o f  t h e  p r o g r a m s ,  u s u a l l y  w i p i n g  memory i n  t h e  p r o c e s s .  
Even w i t h  t h e  s k i l l f u l  u s e  o f  n i b b l e  c o p i e r s ,  i t  i s  o f t e n  q u i t e  
d i f f i c u l t  t o  g e t  t h e  numbe r  o f  t h e s e  c r u c i a l  n i b b l e s  e x a c t l y  
c o r r e c t  on a copy.  Th i s  i s  due i n  maj or  p a r t  t o  t he  s u b s t a n t i a l  
t i m i n g  d i f f e r e n c e s  be t ween  Apple d r i v e s ,  a f a c t o r  which s o f t w a r e  
p u b l i s h e r s  o f t e n  g r e a t l y  e n h a n c e  by d r a s t i c a l l y  a l t e r i n g  t h e  
speed o f  t he  d r i v e  they use  t o  make t he  o r i g i n a l .

Stses in Bsadiaz Ecoieeted
Y o u ' l l  know soon en o u g h  i f  a p r o g r a m  you a r e  i n t e r e s t e d  i n  

i s  c o p y - p r o t e c t e d  when you h e a r  t h e  f a m i l i a r  s ound  o f  d i s k  
s u i c i d e  on y o u r  f i r s t  a t t e m p t  t o  r e a d  i t  w i t h  T r i c k y  Di ck .  The 
a c c o m p a n y i n g  *1/0*,  f l a s h i n g  m e r r i l y  away a t  t h e  t o p  o f  t h e  
d i s p l a y ,  i s  T r i c k y  D i c k ' s  way o f  t e l l i n g  you t h a t  t h i s  i s  wh e r e  
t h e  f u n  b e g i n s .  W i t h  t h e  s u p r e m e  d i s d a i n  s u c h  t r i v i a l  
i n t e r r u p t i o n s  t o  y o u r  e n j o y m e n t  d e s e r v e ,  you n e x t  c a r r y  o u t  a 
coup l e  o f  s i mp l e  checks .

The f i r s t  o f  t h e s e  i s  p r e t t y  o b v i o u s ,  b u t  i s  s o m e t i m e s  
o v e r l o o k e d  i n  o n e ' s  z e s t  f o r  i n v e s t i g a t i n g  mor e  i n t r i g u i n g  
p o s s i b i l i t i e s .  And t h a t  i s  s i m p l y  t o  t r y  t o g g l i n g  t h e  T r i c k y  
Dick DOS v e r s i o n  t o  3.2 ( i f  you a r e  i n  3 . 3 ) ,  f o l l o w e d  by a 
r e r e a d ,  t o  e l i m i n a t e  t h e  p o s s i b i l i t y  t h a t  t h e  " p r o t e c t i o n ” method 
i n v o l v e s  n o t h i n g  mor e  t h a n  m e r e l y  f o r m a t t i n g  t h e  d i s k  t o  b o o t  
under  bo t h  DOS t ype s .  Such a d i s k  u s u a l l y  c o n t a i n s  a 3.2 f o r ma t ,  
though i t  i s  de s i gne d  t o  work e q u a l l y  w e l l  w i t h  3.3.  N a t u r a l l y ,  
a s w i t c h  t o  t h e  o t h e r  v e r s i o n  s h o u l d  a l s o  be t r i e d  f i r s t  i f  you 
o r i g i n a l l y  s e l e c t e d  3.2 t o  r e a d  t h e  d i s k  and we r e  u n a b l e  t o  do 
s o .

I f  a DOS t o g g l e  d o e s n ' t  cu t  any i c e ,  t h e  next  s t e p  i s  t o  h i t  
CTRL S and make a few c h a n g e s  i n  T r i c k y  D i c k ' s  RWTS p a r a m e t e r s .  
T h i s  command s t a r t s  t h i n g s  r o l l i n g  by p u t i n g  t h e  c u r s o r  a t  t h e  
be g i nn i ng  o f  t he  DOS s e c t o r  mark d i s p l a y .  A f t e r  your  work i n  t he  
p r e v i o u s  c h a p t e r ,  t h e s e  s h o u l d  now be l i k e  o l d  f r i e n d s  t o  you.  
J u s t  t o  make a b s o l u t e l y  s u r e  t h a t  w e ' r e  b o t h  i n  t h e  same b a l l  
p a r k ,  h o w e v e r ,  I ' m r e p r o d u c i n g  T r i c k y ' s  DOS mark d i s p l a y  be l ow 
f o r  r e f e r e n c e .
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c u r s o r  comes her e  a f t e r  CTRL S 
/

D5AA96 Y DEAA   a d d r e s s  f i e l d :  he a d e r ,  checksum s t a t u s ,  t r a i l e r
D5AAAD Y DEAA   d a t a  f i e l d :  same as  above ,  but  f o r  READING only
D5AAAD 0 DEAAEB -  d a t a  f i e l d :  same,  but  f o r  WRITING only

S t a r t  out  by u s i ng  t he  r i g h t  ar row to s k i p  over  t he  'D5AA96' 
a d d r e s s  f i e l d  h e a d e r  and p l a c e  t h e  c u r s o r  on t h e  'Y* d i r e c t l y
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f o l l o w i n g  i t .  Any t i me  t h i s  l e t t e r  i s  v i s i b l e ,  Tr i cky  Dick w i l l  
c o mp u t e  t h e  a d d r e s s  f i e l d  c h e c k s u m i n  t h e  n o r m a l  way b e f o r e  
a t t e m p t i n g  t o  r ead  t h e  d a t a  f i e l d  f o l l o w i n g  i t .  So l e t ’s t ype  an 
*N* o v e r  t h e  ’Y*, e l i m i n a t i n g  t h i s  c h e c k  d u r i n g  any s u b s e q u e n t  
RWTS r e a d .  Now h i t  t h e  r i g h t  a r r o w  once  mor e  and c h a n g e  t h e  
’DEAA' a d d r e s s  f i e l d  t r a i l e r  t o  ’0 0 0 0 ’ . T h i s  t e l l s  T r i c k y  Di ck  
t o  i g n o r e  i t  f rom now on a l s o .

Pass  over  t he  ’D5AAAD* d a t a  f i e l d  hea de r  and change t h e  nex t  
»Y* t o  a ’ N*. As you m i g h t  s u s p e c t ,  t h i s  makes  T r i c k y  D i c k ’ s 
RWTS f o r g e t  a b o u t  t h e  d a t a  f i e l d  c h e c k s u m.  F i n a l l y ,  move on and 
c h a n g e  t h e  ’DEAA* d a t a  f i e l d  t r a i l e r  t o  *0000*,  f i n i s h i n g  o f f  by 
h i t t i n g  RETURN. Thes e  a d j u s t m e n t s  s h o u l d  l e a v e  t h e  u p p e r  l e f t  
c o r n e r  o f  Tr i cky  Di c k ’ s d i s p l a y  l o o k i n g  l i k e  t h i s .

D5AA96 N 0000 
D5AAAD N 0000 
D5AAAD 0 DEAAEB

What s o r t  of  r e l i a b i l i t y  mi ght  you e x p e c t  i f  you a t t e m p t  t o  
read a d i s k  w i t h o u t  t h e  b e n e f i t  o f  t he  v e r i f i c a t i o n  t h e s e  marks 
p r o v i d e ?  I n  f a c t ,  3 o f  t hem r e p r e s e n t  a p r i m e  c a s e  o f  o v e r k i l l  
by t h e  a u t h o r  o f  DOS i n  h i s  ( h e r ? )  e f f o r t  t o  g i v e  you e r r o r  f r e e  
d i s k  a c c e s s .  The two t r a i l e r s  and t he  a d d r e s s  f i e l d  checksum a r e  
s u p e r f l u o u s  and c o n t r i b u t e  a l mo s t  n o t h i n g  t o  a c c u r a t e  o p e r a t i o n .

The d a t a  f i e l d  c h e c k s u m,  h o w e v e r ,  i s  a h o r s e  o f  a s o me wh a t  
d i f f e r e n t  c o l o r .  I t  i s  no t  a l t o g e t h e r  unhea r d  o f  f o r  a comput e r  
t o  m i s r e a d  a n i b b l e  or  t wo w h i l e  l o a d i n g  i n  a s e c t o r f u l l  o f  c o d e .  
Under  n o r m a l  c i r c u m s t a n c e s ,  t h i s  wou l d  r e s u l t  i n  a c h e c k s u m 
mi smat ch  which DOS would q u i c k l y  d e t e c t ,  c a u s i n g  i t  t o  r e r e a d  t he  
s e c t o r .  So c a n c e l l i n g  t h e  c he c k s u m as  d e s c r i b e d  a b o v e  d o e s  
i n v o l v e  a s ma l l  but  n o n n e g l i g i b l e  r i s k  o f  g e t t i n g  some f a l s e  d a t a  
a l o n g  w i t h  t h e  g o o d i e s .  I  l e a v e  t o  y o u r  i m a g i n a t i o n  t h e  r e s u l t s  
o f  s u b s e q u e n t l y  w r i t i n g  a s e c t o r  c o r r u p t e d  i n  t h i s  manner  back to  
t h e  d i s k  f r o m w h i c h  i t  came.

T h i s  b r i n g s  me t o  an i m p o r t a n t  t i p :  I f  t h e s e  p a r a m e t e r
changes  e n a b l e  you t o  r ead  t he  d i s k ,  t r y  chang i ng  t he  d a t a  f i e l d  
ch e c k s u m s t a t u s  bac k  t o  *Y* and r e a d i n g  a g a i n .  I f  you s u c c e e d ,  
you can  r e s t  a s s u r e d  t h a t  t h e  d a t a  you g e t  f r om t h e n  on w i l l  h a v e  
been p r o p e r l y  checked by RWTS.

Having gone t o  t he  t r o u b l e  t o  s e t  up your  p a r a m e t e r s ,  don’ t  
g i v e  up i m m e d i a t e l y  i f  t h e y  d o n ’ t  e n a b l e  you t o  r e a d  t h e  f i r s t  
s e c t o r  you have  a s h o t  a t .  Q u i t e  o f t e n  p r o t e c t e d  d i s k s  c o n t a i n  
only a few t r a c k f u l s  o f  l e g i t i m a t e  code,  t he  r e s t  be i ng  composed
o f  s ync b y t e s ,  r andom v a l u e s ,  o r  o t h e r  g a r b a g e . Remember  a l s o
t h a t  b l ank 3.2 s e c t o r s hav e no d a t a f i e l d  hea d e r ,  t h i s  b e i n g
w r i  t t e n on l y  when f i l e da t a  i s  p l a c e d  on t h e s e c t o r .  I f  you
a t t e m p t t o  r ead a s e c t o r of t h i s  t ype w i t h  Tr i cky Dick,  you w i l l
g e t  an I / O e r r o r .

So a l w a y s  e x p l o r e t h e d i s k  t h o r o u g h l y , t r y i n g  v a r i o u s
s e c t o r s on v a r i o u s  t r a c ks u n t i l  you come t o  on e you ca n  r e a d .
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Ch a n c e s  a r e  t h a t  onc e  you f i n d  a s e c t o r  a c c e s s i b l e  t o  T r i c k y  
Dick,  t h e r e  w i l l  be s e v e r a l  more nea r  i t  which can a l s o  be r ead.  
The b e s t  p l a c e  t o  s t a r t  i s  t r a c k  $00,  s e c t o r  $00,  and t h e n  move 
t o  t h e  o t h e r  s e c t o r s  on t h e  same t r a c k .  A f t e r  t h a t ,  t r y  t r a c k s  
$01 and $02 b e f o r e  l o o k i n g  around t h e  r e s t  o f  t he  d i s k .

By t h e  way,  a l t h o u g h  P m on l y  t a l k i n g  f o r  t h e  moment  a b o u t  
g e t t i n g  some p r o t e c t e d  code  i n t o  T r i c k y  D i c k ' s  s c r e e n  and 
e y e b a l l i n g  i t ,  t h i s  s k i l l  w i l l  pay o f f  l a t e r  when i t  w i l l  e na b l e  
you t o  do i m p o r t a n t  wor k  w i t h  p r o t e c t e d  d i s k e t t e s  -  s u c h  as  
f i n d i n g  and f i x i n g  a c l o b b e r e d  VT0C a n d / o r  c a t a l o g ,  h u n t i n g  down 
t h e  s t a r t  o f  a p r o g r a m ,  d i s c o v e r i n g  and c h a n g i n g  t h e  v a r i o u s  
l e v e l s  and o p t i o n s  o f  a game,  e t c .  I n  a d d i t i o n ,  i t  w i l l  even  
a l l o w  you t o  p r o t e c t  y o u r  own d i s k s .  But  l e t ' s  n o t  move a h e a d  
t oo r a p i d l y  j u s t  now.

A l l  o t h e r  c o n s i d e r a t i o n s  a s i d e ,  t h e  f o r e g o i n g  few s i m p l e  
c h a n g e s  w i l l  e n a b l e  you t o  r e a d  f r o m ( and  w r i t e  t o  a copy o f )  a 
s u r p r i s i n g  number  o f  l o c k e d  d i s k s .  Of c o u r s e ,  t h e s e  c h a n g e s  
r e p r e s e n t  only t he  p r e l i m i n a r i e s ;  t he  CIA u t i l i t i e s  have a number 
of  o t h e r  methods  up t h e i r  s l e e v e s  f o r  e x t r a c t i n g  t he  i n f o r m a t i o n  
you r e q u i r e  i n  o r de r  t o  g e t  to g r i p s  w i t h  a p r o t e c t e d  program.

Usicg lbs U c g u is l  acd Xciskx Disk in laadeis
I f  a f t e r  i n c o r p o r a t i n g  t h e  ab o v e  c h a n g e s ,  you s t i l l  a r e  

u n a b l e  t o  r e a d  any p a r t  o f  a p a r t i c u l a r  d i s k ,  i t  i s  t i m e  t o  c a l l  
on The L i n g u i s t  t o  g i v e  T r i c k y  Di ck  a h e l p i n g  hand .  A f t e r  
g e t t i n g  The L i n g u i s t  i n t o  memory,  u s e  i t  t o  r e a d  i n  and e x a m i n e  
t r a c k  $00 o f  t h e  d i s k e t t e  you a r e  i n t e r e s t e d  i n .  Be a r  i n  mind 
h e r e  t h a t  c h a n g e d  a d d r e s s  a n d / o r  d a t a  f i e l d  h e a d e r s  t o  be our  
next  mos t  l i k e l y  c u l p r i t .

Examine t he  t r a c k  dump and d e t e r mi n e  t he  heade r  v a l u e s  j u s t  
l i k e  I showed  you i n  t h e  l a s t  c h a p t e r .  I f  one or  b o t h  have  been  
c h a n g e d ,  go bac k  t o  T r i c k y  Di ck ,  h i t  CTRL S, and c h a n g e  t h e  
s e c t o r  mark d i s p l a y  a c c o r d i n g l y .  For  exampl e ,  i f  you found t h a t  
t h e  a d d r e s s  f i e l d  h e a d e r  was  DC AA 96 and t h e  d a t a  f i e l d  h e a d e r  
was D5 AA DD, y o u r  d i s p l a y  s h o u l d  l o o k  l i k e  t h i s  b e f o r e  d o i n g  a 
r e a d .

DCAA96 N 0000 
D5AADD N 0000 
D5AAAD 0 DEAAEB

S i m p l e  t h o u g h  t h e  f o r e g o i n g  m e a s u r e s  may s ound ,  t h e y  w i l l  
a l l o w  you t o  e d i t  a b o u t  80% o f  a l l  p r o t e c t e d  d i s k s  a v a i l a b l e  a t  
t he  t i me  t h i s  book was w r i t t e n .  In a d d i t i o n ,  c a n c e l l i n g  t he  d a t a  
f i e l d  c he c k s u m w i l l  o f t e n  a l l o w  you t o  r e a d  i n ,  and h e n c e  r e s c u e ,  
a c l o b b e r e d  s e c t o r  on a n o r m a l l y  f o r m a t t e d  d i s k .  And o f  c o u r s e  
i t  i s  n o t  u n h e a r d  o f  f o r  t h e  o t h e r  s e c t o r  m a r k s  t o  g e t  
o v e r w r i t t e n  or changed a c c i d e n t l y ,  a s i t u a t i o n  e a s i l y  c o r r e c t e d  
wi t h  t he  t e c h n i q u e s  above .
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Of c o u r s e ,  t h e  CIA h a s  even  more  t r i c k s  f o r  r e a d i n g  t h e  
u n r e a d a b l e ,  and I ' l l  be t a l k i n g  a b o u t  t h e s e  i n  due c o u r s e .  
I n  t h e  m e a n t i m e ,  I ne e d  t o  d e s c r i b e  b r i e f l y  how you go a b o u t  
w r i t i n g  an a l t e r e d  s e c t o r  back t o  a no n s t a n d a r d  d i s k  ( t h a t  i s ,  a 
copy o f  s u c h  a d i s k ,  i f  i t  h a p p e n s  t o  be p r o t e c t e d ) .  The on l y  
f u r t h e r  a d j u s t m e n t  you need t o  make c onc e r ns  t he  d a t a  f i e l d  marks  
shown i n  t h e  t h i r d  l i n e  o f  t h e  s e c t o r  marks d i s p l a y .  Thi s  l i n e ,  
i f  unchanged,  l ooks  l i k e  t h e  i l l u s t r a t i o n  bel ow.

D5AAAD 0 DEAAEB

Ever y t i m e  a s e c t o r  i s  w r i t t e n  on t h e  d i s k  by RWTS, i t s  d a t a  
f i e l d  h e a de r ,  checksum,  and t r a i l e r  a r e  r e w r i t t e n .  These 3 marks 
a r e  r e p e a t e d  i n  t h e  t h i r d  l i n e  o f  t h e  d i s p l a y  so t h a t  you can  
r e a d  a s e c t o r  i n  and w r i t e  i t  o u t  w i t h  a d i f f e r e n t  h e a d e r  or  
t r a i l e r .  L e t ' s  say you w a n t  t o  copy a s e c t o r  f r om a d i s k  i n  
d r i v e  one t o  a n o t h e r  d i s k  i n  d r i v e  t wo.  L e t ' s  a s s u me  t h e  d r i v e  
one d i s k ' s  d a t a  f i e l d  h e a d e r  and t r a i l e r  a r e  D5BBAD and DDAA, 
r e s p e c t i v e l y ,  and you w a n t  t o  c h a n g e  t h e s e  t o  D5CCAD and DFAA. 
The a p p r o p r i a t e  d a t a  mark d i s p l a y  shou l d  l ook  l i k e  t he  f o l l o w i n g ,  
minus my comments .

D5AA96 Y DEAA ( normal  a d d r e s s  f i e l d  hea de r )
D5BBAD Y DDAA ( d a t a  f i e l d  hea de r  v a l u e s  of  d r i v e  1 d i s k )
D5CCAD 0 DFAAEB ( d a t a  f i e l d  heade r  v a l u e s  t o  go on d r i v e  2 d i s k )

Your  on l y  r e m a i n i n g  t a s k  wou l d  be t o  r e a d  t h e  s e c t o r  f r o m 
d r i v e  one and w r i t e  i t  t o  d r i v e  t wo.  T h i s  t e c h n i q u e  i s  q u i t e  
handy f o r  p r o t e c t i n g  y o u r  own d i s k s ,  a t o p i c  w h i c h  I w i l l  
be d i s c u s s i n g  a t  l e n g t h  a l i t t l e  l a t e r  on.

Do n ' t  wo r r y  t o o  much a b o u t  t h e  e x t r a  'EB* a t  t h e  end o f  t h e  
t h i r d  l i n e .  Al t hough you can change i t  a t  w i l l ,  i t  i s  i g n o r e d  by 
RWTS and has been i n c l u d e d  i n  t he  d i s p l a y  mere l y  t o  a l l ow you to 
d i s t i n g u i s h  a t  a g l a n c e  t h e  d a t a  f i e l d  ma r ks  u s e d  f o r  w r i t i n g  
f rom t h o s e  u s e d  f o r  r e a d i n g .  The 'O'  i n  t h e  m i d d l e  o f  t h e  t h i r d  
l i n e  h a s  no f u n c t i o n  e x c e p t  t o  r e m i n d  you t h a t  t h e  d a t a  f i e l d  
w i l l  be w r i t t e n  t o  d i s k  w i t h  a ch e c k s u m o f  z e r o .

J u s t  t o  g i v e  you some p r a c t i c e  i n  d e a l i n g  w i t h  a l t e r e d  
f o r m a t t i n g ,  I have " p r o t e c t e d "  t r a c k  $22 o f  your  CIA d i s k  u s i n g  a 
v a r i e t y  o f  t he  f o r m a t t i n g  changes  y o u ' r e  l i k e l y  t o  come a c r o s s  in 
c ommer c i a l  s o f t w a r e .  Th i s ,  and a h i dden h a l f  t r a c k  I ' l l  soon be 
d i s c u s s i n g ,  a r e  t h e  only p a r t  o f  your  CIA d i s k  which i s  " l ocked" .  
However,  a f t e r  c o mp l e t i n g  t h i s  c h a p t e r ,  you w i l l  have no t r o u b l e  
c o p y i n g  t r a c k  $22 a c r o s s  t o  y o u r  CIA b a c k u p s  i f  you w i s h .  J u s t  
be s u r e  t o  z e r o  o u t  t h e  t r a c k  $22 b i t  map i n  t h e  c o p y ' s  VTOC, as  
I d e s c r i b e d  when we worked on Tr i cky  Dick t o g e t h e r .

F o l l o w i n g  my i n s t r u c t i o n s  a b o v e ,  y o u  m i g h t  w a n t  t o  
i m m e d i a t e l y  t r y  p u t t i n g  ' N' s '  i n  t h e  c h e c k s u m s  and ' 0 ' s '  i n  t h e  
t r a i l e r s  i n  o r d e r  t o  r ead  t r a c k  $22.  Let  me save  you t he  b o t h e r  
o f  do i ng t h i s  becaus e ,  heh heh,  i t  won' t  work (you d i d n ' t  t h i n k  I 
was go i ng  t o  make t h i n g s  t h a t  easy ,  did  you?) .  I n s t e a d ,  you w i l l  
have t o  dump t he  t r a c k  w i t h  The L i n g u i s t  and have a c l o s e r  l ook.
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As p a r t  o f  our  f un  i n  t h i s  c h a p t e r ,  I ' m g o i n g  t o  a s k  you t o  
w r i t e  down one or  two t h i n g s  a bou t  t r a c k  $22,  and a l s o  t o  t r y  to 
r ead some o f  i t s  s e c t o r s .  Nothing r e g i me n t e d  or  s c h o o l - ma r mi s h ,  
t h o u g h  -  j u s t  a f ew q u i c k  p r o j e c t s  t o  g e t  you t a l k i n g  t o  T r i c k y  
Dick and t h e  L i n g u i s t  a b i t  mor e  f l u e n t l y .  L a t e r  on,  you can 
c h e c k  y o u r  r e s u l t s  a g a i n s t  mi ne  w h i c h  I ' v e  r e c o r d e d  on t h e  l a s t  
page o f  t h i s  c h a p t e r .

Your f i r s t  a s s i g n me n t  i s  t o  check t h e  sync b y t e s  and make a 
not e  o f  them i n  hex.  P a r a d o x i c a l l y ,  a l t e r e d  sync b y t e s  i n  no way 
i n t e r f e r e  w i t h  a n o r m a l  RWTS r e a d ,  b u t  do p u t  s o m e t h i n g  o f  a 
s t r a i n  on n i b b l e  c o p i e r s .  Thi s  i s  b ec aus e  RWTS f i n d s  v a l i d  da t a  
by s i m p l y  r e c o g n i z i n g  t h e  d a t a  f i e l d  h e a d e r  and r e a d i n g  i n  t h e  
n e x t  256 b y t e s .  N i b b l e  c o p i e r s ,  on t h e  o t h e r  hand ,  c a n n o t  be 
d e p e n d e n t  on t h i s  h e a d e r ,  s i n c e  i t s  3 b y t e s  ca n  t a k e  on a l a r g e  
number  o f  v a l u e s .  T h i s  means  t h a t  t h e y  h a v e  t o  home i n  on t h e  
s ync  b y t e s  i n  o r d e r  t o  f i n d  t h e  b e g i n n i n g  o f  e a c h  s e c t o r  ( and  
o f t e n  a l s o  t h e  t r a c k  s t a r t ) .  So i f  y o u ' r e  t r y i n g  t o  copy a d i s k  
whose  s ync  b y t e s  h a v e  bee n  a l t e r e d ,  y o u ' l l  u s u a l l y  have  t o  t e l l  
y o u r  f a v o r i t e  c o p i e r  w h a t  t h e y  a r e  by means  o f  one or  mor e  
p a r a me t e r  changes .

Hav i ng  w r i t t e n  down t h e  sync  b y t e s ,  y o u ' r e  n e x t  j o b  i s  t o  
r e a d  t h e  d a t a  on s e c t o r  $00 o f  t r a c k  $22 u s i n g  T r i c k y  Di ck .  
Y o u ' l l  r e me mb e r  f r om t h e  l a s t  c h a p t e r  t h a t  T r i c k y  Di ck  r e a d s  
l o g i c a l  s e c t o r s ,  w h i l e  The L i n g u i s t ' s  dump shows  on l y  p h y s i c a l  
s e c t o r  numbers .  F o r t u n a t e l y ,  l o g i c a l  s e c t o r  $00 i s  a l s o  p h y s i c a l  
s e c t o r  $00 w h i c h  means  you w o n ' t  ha ve  t o  u s e  t h e  c h a r t  b e l o w t o  
f i n d  i t  i n  The L i n g u i s t ' s  d i s p l a y .  Y o u ' l l  a l s o  r e c a l l  f r om t h e  
l a s t  c h a p t e r  t h a t  s e c t o r  $00 i s  e a s y  t o  d i s t i n g u i s h  f r om t h e  
o t h e r  s e c t o r s  i n  a raw n i b b l e  dump becaus e  i t s  a d d r e s s  f i e l d  sync 
b y t e s  u s u a l l y  outnumber  t h o s e  of  o t h e r  s e c t o r s  by abou t  3 t o  1.

A f t e r  f i n d i n g  s e c t o r  $00,  a l l  you h a v e  t o  do i s  c h e c k  o u t  
i t s  h e a d e r s  and t r a i l e r s ,  jump back t o  Tr i cky  Dick,  put  any t h a t  
a r e  n o n - s t a n d a r d  i n  t h e  DOS ma r ks  d i s p l a y  -  and v o i l a  -  t h e  
s e c t o r  m a g i c a l l y  a p p e a r s  on y o u r  s c r e e e n .  I f  a l l  t h i s  d o e s n ' t  
work q u i t e  so m a g i c a l l y  on t h e  f i r s t  a t t e m p t ,  hang i n  t h e r e  and 
kee p  t r y i n g .  R e s i s t  t h e  t e m p t a t i o n  t o  l o o k  a t  t h e  e x p l a n a t i o n s  
i n  t h e  bac k  o f  t h e  c h a p t e r ,  and i n s t e a d ,  h i t  CTRL E t o  c h e c k  o u t  
t he  raw d a t a  aga i n .

Got  i t ?  Good! Now have a s h o t  a t  r e a d i n g  s e c t o r s  1, 2,  and 
3. They g e t  p r o g r e s s i v e l y  h a r d e r  as  you wor k  t h r o u g h  t hem i n  
t h a t  o r d e r .  C o n s u l t  t h e  c h a r t  b e l ow t o  t r a n s l a t e  t h e  d i s k ' s  
p h y s i c a l  s e c t o r s  i n t o  l o g i c a l  s e c t o r s  f o r  Tr i cky Di ck ' s  b e n e f i t .  
Remember  t h a t  a c o m p l e t e  e x p l a n a t i o n  i s  a t  t h e  end o f  t h i s  
c h a p t e r  i n  ca s e  you t r u l y  ge t  s t uc k .  When you examine s e c t o r s  2 
and 3, I ' d  l i k e  you t o  w r i t e  down t h e  d a t a  f i e l d  h e a d e r s  and 
t r a i l e r s  you f i n d  t h e r e .  They w i l l  p r o v i d e  you w i t h  some 
i n t e r e s t i n g  s u r p r i s e s  w h i c h  I ' l l  be d i s c u s s i n g  f u r t h e r  i n  t h e  
answer  s e c t i o n .



Logi c a l  S e c t o r :  0 1 2 3 4 5 6 7 8 9 A B C D E F

P h y s i c a l  S e c t o r :  0 D B 9 7 5 3 1 E C A 8 6 4 2 F

I f  you ' ve  a r r i v e d  a t t h i s p o i n t s u c c e s s f u l l y , w r i t i n g t o  an
a l t e r e d  f o r m a t  w i l l  c e r t a i n l y  p r o v e  t o  be no s w e a t .  A l l  you h a v e  
t o  do i s  g e t  t h e  r i g h t  DOS ma r ks  i n  t h e  T r i c k y  Di ck  d i s p l a y  and 
use CTRL W i n  t he  u s u a l  way.  I ' l l  e x p l a i n  more f u l l y  t h e  v a r i o u s  
h o r i z o n s  t h i s  o p e n s  up when I show you how t o  u s e  The T r a c e r .  I n  
t h e  m e a n t i m e ,  i f  you w a n t  t o  p r a c t i c e  w r i t i n g  t o  t r a c k  $22 j u s t  
t o  g e t  t h e  f e e l  o f  i t ,  be my g u e s t .

ftew £& Ual>£ Xsifiks

As you may r e c a l l  f r om C h a p t e r  4,  i t  i s  p o s s i b l e  t o  f o r m a t  a 
t r a c k  h a l f  way be t ween one of  t h e  34 pa t hways  n o r ma l l y  s e t  a s i d e  
by DOS f o r  t r a c k  p l a c e m e n t .  By w r i t i n g  o u t  a " h a l f  t r a c k "  i n  
t h i s  mi dd l e  p o s i t i o n ,  t he  d i s k  p r o t e c t e r  i n s u r e s  t h a t  i t  w i l l  be 
a l ways  be ove r l ooke d  by a s t a n d a r d  DOS d u r i ng  any d i s k  o p e r a t i o n .  
However ,  h i s  i n g e n i o u s  m a c h i n a t i o n s  w i l l  n o t  p r e v e n t  you f r o m 
g e t t i n g  a t  t h e  good i e s  w i t h  Tr i cky  Dick and t h e  L i n g u i s t .

Under  n o r m a l  c i r c u m s t a n c e s ,  you w i l l  ne e d  t o  u s e  The 
L i n g u i s t  a s  shown i n  t h e  l a s t  c h a p t e r  t o  d i s c o v e r  t h e  l o c a t i o n  o f  
any h a l f  t r a c k s  on a p r o t e c t e d  d i s k e t t e .  However ,  i n  o r d e r  t o  
w a l k  you t h r o u g h  a h a l f  t r a c k  e d i t i n g  j o b  h e r e ,  I f ve f o r m a t t e d  
one be t ween  t r a c k s  $20 and $21 on your  CIA d i s k e t t e .  Thi s  means 
y o u ' l l  h a v e  t o  u s e  y o u r  o r i g i n a l  CIA d i s k  f o r  t h i s  e x e r c i s e ,  
s i n c e  t h e  h a l f  t r a c k  w o n ' t  ha ve  g o t t e n  t r a n s f e r r e d  t o  y o u r  
backup.

I f  y o u ' v e  j u s t  b e e n  p r a c t i c i n g  on t r a c k  $22 o f  y o u r  CIA 
d i s k ,  s t a r t  by BRUNning T r i c k y  Di ck  t o  r e s e t  i t s  s e c t o r  m a r k s .  
I n  any c a s e ,  you mu s t  a l w a y s  " c l e a r "  i t s  RWTS by r e a d i n g  t r a c k  
$00,  s e c t o r  $00 on y o u r  CIA d i s k .  T h i s  p r e c a u t i o n  w i l l  c a n c e l  
any p r e v i o u s  mi s r e a d s  t h a t  may have been f l a g g e d  w i t h i n  RWTS, and 
hence w i l l  avoi d  a p o s s i b l y  f a t a l  r e c a l i b r a t i o n  a t  a l a t e r  s t a g e  
i n  t h e  p r o c e e d i n g s .

Now h i t  CTRL C whi ch t a k e s  you back t o  BASIC. Then t ype  CALL 
-151,  f o l l o w e d  by 3DF4:D0 1A N 39A4: DO 56 EA. Go back t o  Tr i cky  
Dick w i t h  a CTRL Y p l u s  RETURN.

Next  j ump t o  The L i n g u i s t  and r e a d  t r a c k  20 1 / 2 .  To do 
t h i s ,  h i t  t h e  ' ; '  k ey ,  s e t  t h e  t r a c k  numbe r  t o  $20,  and t h e n  
p r e s s  t h e  ' > '  key on c e .  T h i s  c h a n g e s  t h e  d i s p l a y  t o  ' 20 + HALF' . 
Now h i t  CTRL R t o  do a n i b b l e  r e a d .  We a r e n ' t  i n  any way 
i n t e r e s t e d  i n  t h e  raw n i b b l e  dump f rom t h i s  t r a c k ,  however ,  bu t  
a r e  s i m p l y  r e a d i n g  i t  so a s  t o  p o s i t i o n  t h e  d i s k  arm o v e r  t h e  
h a l f  t r a c k  we wa n t  t o  g e t  a t  w i t h  T r i c k y  Di ck .

F i n a l l y ,  go b a c k  t o  T r i c k y  Di c k  and h i t  CTRL R. The s e c t o r  
s h o u l d  be r e a d  i n  and you s h o u l d  s e e  t h e  m e s s a g e  "THIS IS A HALF 
TRACK", f o l l o w e d  by t h e  number  o f  t h e  s e c t o r  y o u ' v e  j u s t  r e a d .  
I f  y o u r  d r i v e  i s  n o t  i n  p e r f e c t  a d j u s t m e n t ,  t h i s  may n o t  wor k  t h e



f i r s t  t i m e .  I f  i t  d o e s n ' t ,  ha ve  a n o t h e r  t r y .  I f  you g e t  mor e  
p r ob l ems ,  have your  d r i v e  checked out .

But  w h a t  was  t h e  *D0 1 Af f o r ?  W e l l ,  f i r s t  o f f  you n e e d  t o  
know t h a t  w h e n e v e r  RWTS i s  i n s t r u c t e d  t o  move t h e  d i s k a r m  t o  a 
g i ve n  t r a c k ,  b e f o r e  doi ng a n y t h i n g ,  i t  a s ks  t h e  q u e s t i o n ,  "where 
i s  t h e  arm a t  t h i s  very moment”. To g e t  t h e  ans wer ,  i t  r e a d s  t he  
number  o f  t h e  t r a c k  o v e r  w h i c h  t h e  arm i s  p r e s e n t l y  s i t t i n g .  
Thi s  i s  easy enough s i n c e  t h e  a d d r e s s  f i e l d  i n f o r m a t i o n  of  ever y  
s e c t o r  c o n t a i n s  t h e  number  o f  t h e  t r a c k  i t  b e l o n g s  t o .  I f  RWTS 
f i n d s  t h a t  i t ' s  a l r e a d y  p l a c e d  o v e r  t h e  d e s i r e d  t r a c k ,  t h e n  i t  
s t a r t s  l o o k i n g  r i g h t  t h e r e  f o r  t h e  s e c t o r  t h a t  was s p e c i f i e d .  
Bu t  i f  n o t ,  i t  u s e s  t h e  p r e s e n t  t r a c k  as  a r e f e r e n c e  p o i n t  f r o m 
w h i c h  i t  c o u n t s  up o r  down t o  g e t  t o  t h e  t r a c k  i t  r e a l l y  w a n t s .

What  we h a v e  j u s t  done  i s  t o  p a t c h  T r i c k y  D i c k ! s RWTS so i t  
t h i n k s  t h a t  t h e  arm i s  a l r e a d y  c o r r e c t l y  p o s i t i o n e d ,  no m a t t e r  
w h a t  numbe r  t h e  numbe r  o f  t h e  p r e s e n t  t r a c k  i s .  Thus ,  i t  
s e a r c h e s  no f u r t h e r ,  bu t  i mme d i a t e l y  goes  l o o k i n g  f o r  s e c t o r  you 
r e q u e s t e d .

You can  now r e a d  f r om or  w r i t e  t o  any o r  a l l  o f  t h e  s e c t o r s  
on t h e  h a l f  t r a c k ,  AS LONG AS NO RECALIBRATION TAKES PLACE. Thi s  
c o u l d  h a ppe n  i f  f o r  some r e a s o n  RWTS had t r o u b l e  a c c e s s i n g  a 
s e c t o r .  What  you may t h e n  g e t  i s  t h e  s e c t o r  you r e q u e s t e d ,  b u t  
f r om t r a c k  $00.  I f  t h i s  h a p p e n s ,  s i m p l y  j ump t o  The L i n g u i s t ,  
r e p o s i t i o n  t h e  arm by r e a d i n g  t r a c k  $20 1 / 2 ,  and t r y  o n c e  mor e .  
And h e r e  f rom my v a s t  c o l l e c t i o n  i s  y e t  a n o t h e r  IMPORTANT NOTE: 
I f  you d o n ' t  s e e  t h e  m e s s a g e  "THIS IS A HALF TRACK” w r i t t e n  i n  
t h e  f i r s t  f ew b y t e s  o f  any s e c t o r  you now r e a d  i n ,  d o n ' t  w r i t e  
a n y t h i n g  on i t  -  y o u ' r e  i n  t h e  wr ong  p l a c e  and mus t  go b a c k  t o  
s q u a r e  one.

Of c o u r s e  a h a l f - t r a c k  may have  a l s o  had i t s  h e a d e r s ,  
t r a i l e r s ,  o r  c h e c k s u ms  d i d d l e d  w i t h ,  so y o u ' l l  wa n t  t o  c h e c k  
t h e s e  o u t  w i t h  The L i n g u i s t  b e f o r e  u s i n g  T r i c k y  Di ck  on i t .  
Al so,  i t  goes  w i t h o u t  s a y i ng  t h a t  when you a r e  t h r ough  e d i t i n g  a 
h a l f  t r a c k ,  you shou l d  f i x  up Tr i cky  Di ck ' s  RWTS so i t  w i l l  work 
p r o p e r l y .  So a l ways  remember  t o  go i n t o  t h e  mo n i t o r  and t ype  in 
3DF4:AD 78 N 39A4: CD 78 04,  or  b e t t e r  y e t ,  BRUN Tr i cky  Dick.

I f  y o u ' r e  worki ng w i t h  a h a l f - t r a c k  on a 3.2 f o r m a t t e d  d i s k ,  
t h e  p a t c h  f o r  T r i c k y  D i c k ' s  3.2 RWTS i s  35E7:1A 20 N 3222:  DO 56 
EA. E v e r y t h i n g  t h e n  w o r k s  e x a c t l y  a s  a b o v e .  To p u t  i t  b a c k  t o  
nor mal ,  use  35E7:AD 78 N 3222:CD 78 04.

fiditibs fiisbs Hiib Wiecd Xeaelt
A p r o t e c t i o n  method whi ch has  r e c e n t l y  cropped up i s  t h a t  of  

c h a n g i n g  t h e  t r a c k  n u mb e r s  i n  t h e  a d d r e s s  f i e l d  i n f o r m a t i o n  so 
t h a t  some or  a l l  t r a c k s  h a v e  n u mb e r s  g r e a t e r  t h a n  $23 ( d e c i m a l  
35) .  I n  f a c t ,  t h e  u s u a l  p a t t e r n  i s  t o  h a v e  t r a c k  $00 d e s i g n a t e d  
as  $FE and t h e n  t o  d e c r e m e n t  t h i s  numbe r  f o r  e a c h  s u c c e s s i v e  
t r a c k .  Though p e r m i s s i b l e ,  s e t t i n g  T r i c k y  D i c k ' s  t r a c k  numbe r  
t o ,  say ,  $FE i n  o r d e r  t o  r ea d  t h e  r e a l  t r a c k  $00 won' t  work her e .
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T h i s  i s  b e c a u s e  RWTS w i l l  u s e  t h e  c u r r e n t  t r a c k  as  a r e f e r e n c e  
p o i n t  t o  c o u n t  up t o  t h e  one i t  i s  s u p p o s e d  t o  f i n d .  S i n c e  i t
moves  f o r w a r d  one t r a c k  f o r  e a c h  c o u n t ,  and t h e r e  a r e  o n l y  $23
t r a c k s  on t h e  d i s k ,  t h e  arm wo u l d  be p u s h e d  a g a i n s t  t h e  s t o p
t r y i n g  t o  g e t  t o  t r a c k  $FE. T h i s  b r i n g s  t h i n g s  t o  a h a l t  and
c a u s e s  Tr i cky Dick to  d i s p l a y  an e r r o r  message .

T h i s  i s  no b i g  d e a l ,  h o w e v e r ,  s i n c e  e x a c t l y  t h e  s a m e  
p r o c e d u r e  used t o  r ead  h a l f  t r a c k s  w i l l  work f o r  t h o s e  w i t h  funny 
numbers .  Put  i n  t h e  RWTS pa t c h ,  r ead  s e c t o r  $00 of  t he  CIA d i s k  
w i t h  T r i c k y  Di c k ,  and p o s i t i o n  t h e  d i s k  arm o v e r  t h e  d e s i r e d  
t r a c k  w i t h  The L i n g u i s t .  You s h o u l d  t h e n  be a b l e  t o  a c c e s s  t h e  
t r a c k ’s s e c t o r s  w i t h  Tr i cky  Dick.

PROTECTING YOUR OWN DISKETTES

I f  y o u ’ ve d o n e  y o u r  h o m e w o r k  d i l l i g e n t l y  d u r i n g  t h i s  
c h a p t e r ,  you w i l l  have  d i s c o v e r e d  a c o u p l e  o f  q u i t e  e f f e c t i v e  
p r o t e c t i o n  methods  a l r eady* Making use  o f  Tr i cky  Di ck’s a b i l i t y  
t o  a l t e r  t h e  d a t a  f i e l d  ma r ks  and t o  p a t c h  d i r e c t l y  t o  t h e  d i s k  
w i l l  g i v e  you f u r t h e r  t o o l s  t o  e n a b l e  you t o  l o c k  a d i s k  up so 
t i g h t l y  t h a t  on l y  t h e  mos t  k n o w l e d g e a b l e  o f  n i b b l e  c o p i e r  f a n s  
w i l l  be a b l e  t o  b a c k  i t  up.  Keep i n  mind t h a t  t h e  f o l l o w i n g  
c h a n g e s  a p p l y  t o  DOS 3.3 o n l y .  Pu t  t h e  newl y  i n i t i a l i z e d  
d i s k e t t e  i n  your  d r i v e  t h a t  you produced i n  Cha p t e r  2 ( t h a t ’s t h e  
one w i t h  t r a c k  $23 i n i t i a l i z e d )  and we’l l  s t a r t  by p l a y i n g  around 
a b i t  w i t h  t he  d a t a  f i e l d  on a c o up l e  of  s e c t o r s .

CRsDgafig Rats Eisld Macks

Bo o t  up t h e  C h a p t e r  2 d i s k e t t e  and t y p e  i n  t h e  f o l l o w i n g  
BASIC program:

5 HOME 
10 VTAB 14 
20 HTAB 8
30 PRINT ”1 BET YOU CAN’ T COPY ME!”
40 END

Now t y p e  SAVE HELLO so t h a t  t h e  p r o g r a m i s  i n s t a l l e d  on y o u r  
p r a c t i c e  d i s k e t t e .  BRUN T r i c k y  Di ck and f i n d  HELLO’S t r a c k  and 
s e c t o r  l i s t  ( whi ch i s  p r obab l y  l o c a t e d  on t r a c k  $12,  s e c t o r  $0F).  
You can choose t o  p r o t e c t  t h i s  s e c t o r ,  t he  f o l l o w i n g  s e c t o r  whi ch 
c o n t a i n s  t he  program code ,  or  b o t h .

L e t s  t r y  t h e  T&S l i s t  f i r s t .  Read i t  i n  w i t h  T r i c k y  Di ck 
and l e t ’ s d e c i d e  how e v i l  we w a n t  t o  be .  We can c h a n g e  t h i s  
s e c t o r ’s d a t a  f i e l d  t r a i l e r ,  hea de r ,  or  bot h.  L e t ’s say you want  
t o  c h a n g e  t h e  d a t a  f i e l d  h e a d e r  t o  D5 BB CC, and t h e  d a t a  f i e l d  
t r a i l e r  t o  FF AA. The f i r s t  t h i n g  t o  do i s  s e t  up T r i c k y  D i c k ’ s 
DOS marks  d i s p l a y  t o  l ook l i k e  t h e  f o l l o w i n g .
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D5AA96 Y DEAA 
D5AAAD Y DEAA 
D5BBCC 0 FFAAEB

Thi s  a l l o w s  you t o  r ead  i n  a DOS 3.3 s e c t o r  whose d a t a  f i e l d  
ma r ks  a r e  n o r m a l ,  b u t  t o  w r i t e  t h a t  same s e c t o r  ba c k  w i t h  i t s  
ma r ks  c h a n g e d  as  shown.  So a l l  you h a v e  t o  do now i s  r e a d  i n  
s e c t o r  $0F (or  wha t e ve r  HELLO’S T&S l i s t  s e c t o r  i s )  and w r i t e  i t  
ba c k .  Do t h i s  and t r y  t y p i n g  RUN HELLO. I f  you ha ve  be e n  
s u c c e s s f u l ,  your  d i s k  d r i v e  w i l l  s t a r t  t o  sound l i k e  a m i n i a t u r e  
cement  mi xer  as  DOS s t r i v e s  v a i n l y  t o  r ead your  program.  I t  w i l l  
q u i c k l y  g i v e  up and send you t h e  dr ea ded  I / O ERROR message .  J u s t  
t o  a d mi r e  your  handi wor k ,  l o a d  i n  The L i n g u i s t  and dump t he  t r a c k  
upon w h i c h  HELLO l i v e s .  L o g i c a l  s e c t o r  $0F ( i f  t h i s  i s  wh e r e  
HELLO* S T&S l i s t  e nde d  up)  w i l l  be e a s y  t o  f i n d  s i n c e  i t * s  t h e  
same as  p h y s i c a l  s e c t o r  $0F on t h e  d i s k .  J u s t  f i n d  s e c t o r  $00*s 
b i g  b l oc k  o f  b y t e s  and back up one.

Ther e  i s  one c r u c i a l l y  i m p o r t a n t  s t e p  y e t  t o  be c a r r i e d  out  
-  y o u ’ve g o t  t o  l e t  t h e  DOS on y o u r  p r o t e c t e d  d i s k e t t e  i n  on t h e  
t r i c k s  y o u ’ ve j u s t  bee n  up t o .  I f  you n e g l e c t  t o  do t h i s ,  o f  
c o u r s e ,  you won’t  eve r  be a b l e  t o  LOAD or  RUN HELLO. The probl em 
h e r e  i s  t h a t  DOS n e e d s  b o t h  t o  r e c o g n i z e  t h e  c h a n g e d  ma r k s  on t h e  
s e c t o r s  y o u ’ ve  j u s t  d o c t o r e d  gfld t h e  n o r m a l  s e c t o r  m a r k s  
e v e r y w h e r e  e l s e  on t h e  d i s k .  Does t h i s  mean y o u ’ve g o t  t o  do 
some t h i ng  d r a s t i c  -  l i k e  maybe r e w r i t i n g  RWTS or  some t h i ng?

I n  f a c t ,  t h e  s o l u t i o n  i s  a b s u r d l y  s i m p l e .  Al l  you h a v e  t o  
do i s  make s u r e  y o u r  c h a n g e d  h e a d e r s  have  a t  l e a s t  t h e  ’D5* b y t e  
i n  common w i t h  t h e  n o r m a l  h e a d e r s .  Then you p a t c h  DOS so t h a t  i t  
a c c e p t s  t he  next  two heade r  b y t e s ,  i r r e s p e c t i v e  of  t h e i r  v a l u e s ,  
when s e a r c h i n g  f o r  t he  s t a r t  o f  t he  da t a  f i e l d .  In o t h e r  words ,  
you f i x  DOS t o  l o o k  f o r  any h e a d e r  o f  t h e  f o r m »D5 XX XX*, wh e r e  
t h e  *XX’s* can  t a k e  on d i f f e r e n t  v a l u e s  on d i f f e r e n t  s e c t o r s .  
Thi s  means t h a t  you can have as  many d i f f e r e n t  d a t a  f i e l d  he a d e r s  
on t h e  d i s k  as  you l i k e  as  l o n g  you e n s u r e  t h a t  t h e y  a l l  s t a r t  
w i t h  *D5*.

The r a t i o n a l e  f o r  t h i s  s t r a t e g y  i s  t h a t  y o u r  c h a n g e d  and 
nor mal  h e a de r s  must  bo t h  have a r e s e r v e d  b y t e  ( i . e .  e i t h e r  a *D5* 
or  an *AA*) i n  common so DOS d o e s n ’ t  a c c i d e n t l y  m i s t a k e  3 o t h e r  
b y t e s  o f  d i s k  d a t a  f o r  a h e a d e r .  I f  you u s e  t h e  *AA* f o r  t h i s ,  
you end up w i t h  XX AA XX, w h i c h  c a u s e d  b o o t i n g  p r o b l e m s  i n  my 
benchmark t r i a l s .

Now l e t ’s pa t c h  t he  DOS on your  newly p r o t e c t e d  d i s k e t t e  so 
t h a t  i t  c a n  h a n d l e  v a r i e d  h e a d e r s .  Change  T r i c k y  D i c k ’ s s e c t o r  
mark d i s p l a y  back  so t h a t  i t  shows  t h e  n o r ma l  *D5 AA AD* 
h e a d e r s ,  t h e n  r e a d  i n  t r a c k  $00,  s e c t o r  $02.  Get  l i n e s  $F0 and 
$F8 up on t h e  s c r e e n  and t y p e  a $00 i n  p l a c e  o f  t h e  b y t e s  a t  
b u f f e r  l o c a t i o n s  $F3 and $FE as  shown below.
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¥

FO: C9 AA DO F2 AO 56 BD 8C 
\

change t o :  00

F8: CO 10 FB C9 AD DO E7 A9
\

change t o :  00

The v a l u e s  you a r e  a b o u t  t o  r e p l a c e  w i t h  ' OO' s1 t e l l  DOS 
w h e r e  t o  go i f  a m i s r e a d  o f  t h e  h e a d e r s  s e c o n d  and t h i r d  b y t e s  
o c c u r s .  I n  f a c t ,  t h e  *F2f and f E7f , p l u s  t h e  3 n u mb e r s  i n  f r o n t  
o f  e a c h  o f  t he m,  say " IF t h e  b y t e  j u s t  r e a d  i s  n o t  e q u a l  t o  t h e  
c o r r e c t  h e a d e r  v a l u e  ( fAAf or  ’AD1) THEN j ump a l o n g  $F2 o r  $E7 
memory s pa ce s  t o  a n o t h e r  s e t  o f  i n s t r u c t i o n s " .  The i n s t r u c t i o n s  
i n  q u e s t i o n  s t op  e v e r y t h i n g  and o u t p u t  an e r r o r  message.  Having 
now r e p l a c e d  t he  c r u c i a l  b y t e s  w i t h  ,0 , s t , w r i t e  t he  s e c t o r  back 
t o  t h e  d i s k .

F

F
*
F
V

¥
¥

Your 100* p a t c h e s  t e l l  DOS t o  jump a l ong  aficfl memory s p a c e s  (■
i f  a m i s r e a d  o c c u r s .  In o t h e r  w o r d s ,  t h e y  s a y :  " i f  t h e  h e a d e r  
b y t e  i s  i n c o r r e c t ,  d o n ' t  jump anywhere  a t  a l l  -  j u s t  c o n t i n u e  as 
i f  n o t h i n g  h a p p e n e d " .  T h i s  i n s u r e s  t h a t  DOS w i l l  e x e c u t e  t h e  
same c h a i n  o f  i n s t r u c t i o n s  w h e t h e r  or  n o t  i t  e n c o u n t e r s  t h e  
v a l u e s  i t  e x p e c t s  when r e a d i n g  t he  second and t h i r d  b y t e s .  ^

Your  l a s t  j o b  i s  t o  f i x  DOS so t h a t  i t  w i l l  a c c e p t  b o t h  t h e  
n o r m a l  a d d r e s s  f i e l d  t r a i l e r  b y t e s ,  and t h o s e  you ha ve  a l t e r e d .
He r e ,  t h e r e  i s  e ve n  more  l a t i t u d e  f o r  c r e a t i v i t y ,  s i n c e  any t wo h
l e g a l  ( and  some " i l l e g a l " )  v a l u e s  w i l l  wor k .  I n  f a c t ,  you a r e  
now goi ng t o  t e l l  DOS t o  keep on doi ng i t s  t h i n g ,  i r r e s p e c t i v e  of  ^
what  b y t e s  i t  s e e s  i n  t he  t r a i l e r .  C

Read i n  t r a c k  $00,  s e c t o r  $03 and g e t  l i n e s  30 -  40 on t h e  
d a t a  d i s p l a y .  Then change b y t e s  $37 and $3F t o  *00*. F i n i s h  o f f  
by c h a n g i n g  b y t e  $40 t o  a *00*, and w r i t e  t h e  s e c t o r  ba c k  t o  t h e  
d i s k .

30: 80 CO 10 FB C9 DE DO 0A
\

change t o : 00

38: EA BD 8C CO 10 FB C9 AA
\

change t o : 00

40: TJ O VJ1 O 38 60 A0 FC 84 26
\

change t o : DO

T h i s  t e l l s  RWTS t o  b r a n c h  0 s p a c e s  i f  t h e  f i r s t  t r a i l e r  b y t e  
i s  i n c o r r e c t ,  j u s t  as  b e f o r e .  The p a t c h e s  i n  l i n e s  $38 and $40 
c h a n g e  t h e  v e r i f i c a t i o n  p r o c e d u r e  so t h a t  RWTS l o o k s  f o r  $00 as  
t he  second t r a i l e r  by t e ,  t hen  c o n t i n u e s  n o r ma l l y  i f  t h i s  v a l u e  i s  
n o t  f o u n d .  S i n c e  $00 i s  an i l l e g a l  b y t e ,  and h e n c e  c a n ’ t  aoDear 
i n  t h e  t r a i l e r  a t  a l l ,  RWTS a l wa ys  keeps  on as  i f  no t h i n g  a t  a l l

fc

fc

fc:
fc

¥
fc

fc

fc

fc

fc

fc
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had h a p p e n e d .  So DOS w i l l  now i g n o r e  t h e  d a t a  f i e l d  t r a i l e r s  
e n t i r e l y ,  a l l o w i n g  you t o  c h a n g e  t h e s e  f r om s e c t o r  t o  s e c t o r  a t  
w i l l .  Now t r y  r e b o o t i n g  a nd ,  v o i l a ,  " I  BET YOU CANT COPY ME!” 
a p p e a r s  on t he  s c r e e n .

You ca n  now r e p e a t  t h e  f o r e g o i n g  t r i c k s  on t h e  s e c t o r  
c o n t a i n i n g  y o u r  HELLO p r o g r a m  code .  The mo s t  e f f e c t i v e  way t o  
make u s e  o f  t h e s e  t e c h n i q u e s  i s  t o  c h a n g e  t h e  d a t a  f i e l d  ma r k s  on 
s e v e r a l  s e c t o r s  o f  a program you*re t r y i n g  t o  p r o t e c t .  I t ' s  a l s o  
a good i d e a  t o  c h a n g e  t h e  h e a d e r s  f r om s e c t o r  t o  s e c t o r  w i t h i n  
t he  same t r a c k .  Thi s  l a t t e r  measur e  makes t he  p r o c e s s  o f  n i b b l e  
c o p y i n g  t h e  d i s k  s o m e t h i n g  o f  a h o r r o r  show w i t h  many copy 
pr ogr ams .  Also t r y  u s i ng  d a t a  h e a de r s  made up only of  " i l l e g a l "  
b y t e s  as  e x p l a i n e d  i n  t h e  answer  s e c t i o n  o f  t h i s  c h a p t e r .

g £J3£ 1L1QQ
One p l a c e  on t h e  d i s k  t h a t  g e t s  o v e r l o o k e d  by every s t a n d a r d  

Appl e  copy p r o g r a m  ( and  mo s t  p e o p l e  u s i n g  n i b b l e  c o p i e r s )  i s  
t r a c k  $23.  As I ' v e  a l r e a d y  m e n t i o n e d ,  DOS i s  n o t  c o n f i g u r e d  t o  
use  t h i s  t r a c k ,  even though i t  i s  c o m p l e t e l y  a c c e s s a b l e  on 99.9% 
o f  a l l  App l e  d r i v e s  ( i f  y o u r  d r i v e  i s  one o f  t h e  0.1% t h a t  c a n ' t  
use  t h i s  t r a c k ,  t a ke  i t  back t o  your  d e a l e r  and demand t h a t  i t  be 
made t o  wor k  p r o p e r l y ) .  T h i s  makes  t r a c k  $23 an i d e a l  p l a c e  t o  
h i de  s ome t h i ng  you want  t o  keep f rom any woul d- be  b a c k e r - u p p e r s  
o f  y o u r  s o f t w a r e .  And w h a t  b e t t e r  i t e m  t o  c o n c e a l  t h e r e  t h a n  t h e  
VTOC, s i n c e  no DOS o p e r a t i o n  can go f o r w a r d  w i t h o u t  f i r s t  
v i s i t i n g  t h i s  v i t a l  s e c t o r ?

Wi th any d i s k  which has  been i n i t i a l i z e d  and d o c t o r e d  t o  use 
t r a c k  $23 as  d e s c r i b e d  i n  c h a p t e r  2,  u s e  T r i c k y  Di ck  t o  r e a d  i n  
t h e  VTOC a t  t r a c k  $11,  s e c t o r  $00,  and w r i t e  i t  b a c k  t o  any 
s e c t o r  o f  y o u r  c h o i c e  on t r a c k  $23.  Now r e a d  i n  t r a c k  $01,  
s e c t o r  $0B and c h a n g e  b y t e  $01 f r om an *11* t o  a 12 3 1. T h i s  
t e l l s  DOS to go t o  t r a c k  $23 t o  f i n d  t he  VTOC.

00:  A9 11 8D FA B5 60 20 ID 
\
change t o  a * 23 f

The on l y  o t h e r  p a t c h  you have  t o  make i s  t o  t r a c k  $01,  
s e c t o r  $0F by c h a n g i n g  i t s  b y t e  $0D f r om a *00* t o  w h a t e v e r  
s e c t o r  on t r a c k  $23 now c o n t a i n s  t he  VTOC.

08:  B7 AE FA B5 A0 00 4C 52 
\

change to  t h e s e c t o r  number you s e l e c t e d

F i n a l l y ,  go back and z e r o  ou t  t he  o r i g i n a l  VTOC on t r a c k  $11 
by r e a d i n g  i t  i n ,  p r e s s i n g  CTRL Z w i t h  t h e  c u r s o r  on b y t e  $00,  
and w r i t i n g  i t  b a c k  t o  t h e  d i s k .  I f  a n o r m a l  DOS i s  u s e d  t o  
boot  or  c a t a l o g  t h e  d i s k ,  t h e  only t h i n g  t h a t  happens  i s  t h a t  DOS 
p u t s  t he  "DISK VOLUME 254" message a t  t h e  t op  of  t he  s c r e e n .  I f ,  
on t h e  o t h e r  h a n d ,  you  w a n t  a c r a s h o u t  t o  o c c u r  i n  t h i s  
s i t u a t i o n ,  s i m p l y  w r i t e  an $FF i n  b y t e  $01 o f  t h e  now z e r o e d

69



s e c t o r  $00 on t r a c k  $11. Th i s  ca us e s  a nor mal  DOS to t r y  t o  seek 
t he  d i s ka r m to t r a c k  $FF on a CATALOG or boot .

0 0 : 00 00 00 00 00 00 00 00 
\

change t o  »FF'

You have p r obab l y  deduced t h a t  t he  VT0C coul d  be somewhwere 
o t h e r  t h a n  t r a c k  $23 by s i m p l y  r e p l a c i n g  t h e  Ml* i n  t h e  f i r s t  
p a t c h  w i t h  t h e  number  o f  t h e  d e s i r e d  t r a c k .  However ,  you w i l l  
n e e d  t o  p r o t e c t  t h e  d i s k  i n  o t h e r  ways ,  s i n c e  COPYA w i l l  s c o o p  up 
t h e  moved VTOC a l ong  wi t h  e v e r y t h i n g  e l s e ,  u n l e s s  i t  i s  on t r a c k  
$23.

Wh e r e v e r  you d e c i d e  t o  p u t  t h e  VTOC, be s u r e  t o  a l t e r  i t s  
b i t  maps t o  show t h a t  t h e  s e c t o r  i t  o c c u p i e s  i s  n o t  t o  be w r i t t e n  
t o .  Whi l e  y o u ' r e  worki ng on t h e  maps,  you mi gh t  as w e l l  f r e e  up 
t r a c k  $11, s e c t o r  $00 a l s o .  That  way you can use i t  f o r  program 
s t o r a g e .  The b i t  maps a r e  cove r e d  i n  d e t a i l  i n  Chapt e r  2.

fcateclice BAM

No m a t t e r  how much you mess around w i t h  t h e  d i s k  f o r m a t t i n g ,  
t h e r e  s t i l l  r e ma i ns  one i m p o r t a n t  p o t e n t i a l  l e a k  to be p l ugged.  
A w o u l d - b e  p r o g r a m p u r l o i n e r  can s i m p l y  h i t  RESET w h i l e  y o u r  
s o f t w a r e  i s  r u n n i n g ,  and t h e n  s a v e  i t  t o  a n o r m a l l y  f o r m a t t e d  
d i s k .  Th i s  i s  e a s i l y  done by bo o t i n g  i n  DOS f rom a normal  s l a v e  
d i s k e t t e  a f t e r  f i r s t  movi ng  any f i l e  c o d e  on p a g e s  $08 and $03 
( t h e  on l y  p r o g r a m s t o r a g e  a r e a s  t h a t  a r e  d i s t u r b e d  by t h i s  
p r o c e s s )  to a unused p a r t  o f  memory w i t h  t h e  mo n i t o r  move r o u t i n e  
( d e s c r i b e d  on pages  44-46 o f  t he  Apple manual ) .  A f t e r  t h e  boot ,  
i t  r e m a i n s  on l y  t o  r e s t o r e  t h e  c ode  t o  p a g e s  $08 and $03 and t o  
SAVE or  BSAVE your  program.

F o r t u n a t e l y ,  i t ' s  j u s t  a s  e a s y  t o  t a k e  p r e c a u t i o n s  a g a i n s t  
t h i s  p r o c e s s  as  i t  i s  t o  c a r r y  i t  o u t .  F i r s t  o f  a l l ,  a s i n g l e  
b y t e  DOS pa t c h  w i l l  e f f e c t i v e l y  p r e v e n t  anyone f rom i n t e r r u p t i n g  
y o u r  p r o g r a m  w i t h  an a u t o s t a r t  ROM RESET. S t a r t  by r e a d i n g  i n  
t r a c k  $00,  s e c t o r  $0D o f  t h e  d i s k  t o  be p r o t e c t e d ,  and p l a c e  an 
*FF! i n  by t e  $37 as shown bel ow.

30: AD 53 9E 8D F3 03 49 A5
\

change  t o  *FF'

Now w r i t e  t h e  s e c t o r  b a c k  t o  t h e  d i s k .  When DOS i s  b o o t e d  
i n ,  t h i s  p a t c h  w i l l  c a u s e  a f l a g  ( t h e  " p o w e r u p  b y t e ” -  s e e  page  
37 o f  t h e  App l e  ma n u a l )  t o  be a l t e r e d  so t h a t  when RESET i s  
p r e s s e d ,  y o u r  ma c h i n e  w i l l  t h i n k  i t  has  j u s t  been  t u r n e d  on and 
w i l l  boot  up aga i n .  Thi s  e f f e c t i v e l y  s t o p s  anyone f rom b r e a k i n g  
i n t o  your  program wh i l e  i t  i s  r unn i ng .

A n o t h e r  way o f  p r o t e c t i n g  RAM i s  t o  a l t e r  t h e  DOS command 
t a b l e  so t h a t  commands  l i k e  SAVE, BSAVE, or  CATALOG w o n ' t  work.  
T h i s  t a b l e  i s  l o c a t e d  a t  t h e  end o f  t r a c k  $01,  s e c t o r  $07,  and



r u n s  f r o m b y t e  $84 t o  b y t e  $FF ( p l u s  a b i t  on s e c t o r  $08) .  Us i ng  
Tr i cky  Dick,  you coul d  change any DOS commands t h a t  mi ght  be used 
t o  r i p  o f f  your  pr ograms .  Or, you cou l d  s i mpl y  w r i t e  'GO'S* over  
them,  r e n d e r i n g  them c o mp l e t e l y  i n o p e r a t i v e .  The c h a p t e r  on The 
T r a c e r  which f o l l o w s  t h i s  one d e s c r i b e s  t h e  p r o c e s s  i n  d e t a i l .

A b e t t e r  i d e a ,  h o w e v e r ,  i s  t o  mo d i f y  DOS so t h a t  qq d i r e c t  
k e y b o a r d  commands  o f  any k i n d  can be e n t e r e d .  T h i s  d o e s  away 
w i t h  t h e  n e c e s s i t y  o f  r e v e c t o r i n g  RESET t o  r e b o o t  and s t o p s  
p e o p l e  f r om LI S Ti ng  a BASIC p r o g r a m .  The f o l l o w i n g  me t hod  
a p p l i e s  t o  DOS 3.3 o n l y .

The f i r s t  s t e p  i s  t o  r e a d  i n  t r a c k  $00,  s e c t o r  $0E and p u t  
t h e  c u r s o r  on b y t e  $ED. Change  t h i s  and t h e  n e x t  t wo b y t e s  
( i . e . ,  t h e  *59 84 A8«) t o  »4C E5 BC* (JMP $BCE5) a s  shown b e l o w.  
Then w r i t e  t he  s e c t o r  back.

E8: 20 A4 A1 29 7F 4C E5 BC

What youfve done i s  modi fy t he  DOS r o u t i n e  which t a k e s  a p a r t  
a l l  d i r e c t  e n t r i e s  f r om t h e  k e y b o a r d  t o  s e e  i f  t h e y * r e  DOS 
commands .  I n s t e a d  o f  c o m p a r i n g  an e n t r y  w i t h  t h e  DOS command 
t a b l e  t h e  r o u t i n e  i s  now s e t  o t  JuMP t o  $BCE5 i n  DOS. T h i s  
s e c t i o n  o f  m e m o r y  i s  c o m p l e t e l y  u n u s e d  u n d e r  n o r m a l  
c i r c u m s t a n c e s ,  bu t  we ' r e  soon goi ng t o  f i x  t h a t .

Next  r e a d  i n  t r a c k  $00,  s e c t o r  $06 and p u t  t h e  T r i c k y  Di ck 
c u r s o r  on b y t e  $E5 ( whi ch s hou l d  be an *88*). When you boo t  DOS, 
t h i s  p a r t  o f  t h e  s e c t o r  g e t s  l o a d e d  i n t o  t h e  u n u s e d  memory 
l o c a t i o n s  t h a t  s t a r t  a t  $BCE5, so t h i s  i s  w h e r e  we wa n t  t o  p u t  
o u r  p a t c h .  Her e  you h a v e  t o  t y p e  i n  a f a i r l y  l e n g t h y  s e t  o f  
i n s t r u c t i o n s ,  so be s u r e  c h e c k  y o u r  wor k  b e f o r e  w r i t i n g  i t  bac k  
t o  t h e  d i s k .  Change l i n e s  $E0,  $E8,  and $F0 t o  l o o k  l i k e  t h e  
i l l u s t r a t i o n  below.

p a t c h  s t a r t s  h e r e  
/

E0: A5 E8 91 A0 94 A9 08 85
E8: CE A9 00 85 CD A8 AA 91
F0: CD C8 DO FB E6 CE DO F7

\
pa t c h  ends h e r e

The a bove  p a t c h  i s  a c t u a l l y  a l o o p  w h i c h  w i p e s  mo s t  o f  t h e  
m a c h i n e ' s  memory.  When c o n t r o l  i s  t r a n s f e r r e d  t o  i t ,  t h e
s u b r o u t i n e  s t a r t s  a t  $800 w r i t i n g  z e r o  a f t e r  z e r o ,  and d o e s n ' t  
s t o p  u n t i l  i t  o v e r w r i t e s  p a r t  o f  i t s  own code and c r a s h e s .

These two p a t c h e s  change t h i n g s  so t h a t  whenever  a command 
i s  k e y e d  i n  f r om BASIC,  any p r o g r a m i n  memory ( e x c e p t  code  
r e s i d i n g  on page  $03) ,  p l u s  a g o o d l y  c hunk  o f  DOS, w i l l  be 
t o t a l l y  e r a d i c a t e d .  The s u b r o u t i n e  t e r m i n a t e s  when i t  f i n a l l y  
j u m p s  t o  one o f  t h e  'GO'S'  i t  h a s  w r i t t e n  o v e r  i t s e l f .  T h i s  i s  
i n t e r p r e t e d  a s  a BReaK i n s t r u c t i o n ,  c a u s i n g  t h e  m o n i t o r  t o  
d i s p l a y  t he  u s u a l  »**, r e g i s t e r  c o n t e n t s ,  and BReaK a d d r e s s .
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However,  i f  t he  memory around t h a t  a d d r e s s  i s  now i n s p e c t e d ,  
w h a t ’ s l e f t  o f  t h e  s u b r o u t i n e ,  t h o u g h  s o me w h a t  d i s g u i s e d ,  can 
s t i l l  be s e e n  and p e r h a p s  i n t e r p r e t e d  by an a s s e m b l y  l a n g u a g e  
p r o g r a m m e r .  And i f  t h a t  p r o g r a m m e r  r e a l l y  knows h i s  DOS, he 
mi gh t  j u s t  f i g u r e  out  where t h e  c a l l i n g  s t a t e m e n t  was p a t c he d  in.

So t o  make t h i n g s  eve n  more  d i f f i c u l t ,  t h e r e  i s  one f i n a l  
p a t c h  t o  go i n .  Read i n  t r a c k  $00,  s e c t o r  $0D and c h a n g e  l i n e  
$70 t o  l ook  l i k e  t h i s :

$70: 4C 03 E0 4C 65 FF 4C 58 
\  \

b y t e s  which have been a l t e r e d

What you’ve done i s  changed t he  a d d r e s s  t h a t  t e l l s  t he  6502 
w h e r e  t o  go when i t  e n c o u n t e r s  a BReaK i n s t r u c t i o n .  N o r m a l l y ,  
t h i s  d e s t i n a t i o n  i s  $FA59,  a m o n i t o r  s u b r o u t i n e  w h i c h  b r i n g s  
a b o u t  t h e  f a m i l i a r  r e g i s t e r  d i s p l a y  and " b e e p ” . When DOS i s  
b o o t e d ,  i t  s t o r e s  t h i s  a d d r e s s  a t  $3F0 i n  memory w h e r e  i t  i s  t h e n  
c o n s u l t e d  f o r  any BReaK h a n d l i n g  t h a t  may be n e c e s s a r y  d u r i n g  t he  
o p e r a t i o n  o f  t h e  m a c h i n e .  T h i s  i s  one o f  t h e  w e l l  d o c u m e n t e d  
"page 3 v e c t o r s "  ( s ee  page 65 o f  t he  Apple manual )  t h a t  you’ve no 
doubt  r ead abou t  a n d / o r  used.

The new a d d r e s s  t h a t  you’ve j u s t  p a t c h e d  i n t o  DOS t e l l s  t h e  
6502 t o  jump to  $E003 and s t a r t  e x e c u t i o n  t h e r e  whenever  a BReaK 
oc c u r s .  However ,  t h i s  a d d r e s s  i s  t he  e n t r y  p o i n t  f o r  BASIC, and 
mere l y  c a u s e s  t he  BASIC pr ompt  t o  be d i s p l a y e d .  S i nce  t h e  memory 
wi p e  r o u t i n e  t e r m i n a t e s  o n l y  when i t  w r i t e s  ’00*s* i n t o  i t s e l f  
and one o f  t hem g e t s  i n t e r p r e t e d  as  a BReaK,  c o n t r o l  i s  s i m p l y  
r e t u r n e d  t o  BASIC a f t e r  t he  d i r t y  work i s  done.

So l e t ’ s say  somebody t r i e s  t o  LIST o r  SAVE one o f  y o u r  
p r o t e c t e d  p r o g r a m s .  To h i s  a m a z e me n t ,  he g e t s  a b s o l u t e l y  no 
r e s p o n s e  e x c e p t  a n o t h e r  *]* p r o m p t .  B e c a u s e  DOS has  b e e n  w i p e d  
o u t ,  k e y b o a r d  commands  a r e  p a s s e d  s t r a i g h t  on t o  t h e  BASIC 
i n t e r p r e t e r ,  so t he  us e r  can now e n t e r  any BASIC command he l i k e s  
( a l t h o u g h  DOS commands  m e r e l y  e l i c i t  a SYNTAX ERROR). But  i t ’ s 
t o o  l a t e  -  y o u r  p r o g r a m i s  gone  so t h e r e ’ s n o t h i n g  t o  LIST,  and 
DOS i s  i n o p e r a t i v e .  He’ l l  p l a y  h e l l  f i g u r i n g  o u t  w h a t  h a p p e n e d  
b e c a u s e  t h e  a d d r e s s  o f  t h e  memory wi p e  s u b r o u t i n e  h a s  n o t  been  
d i s p l a y e d ,  nor  do t h e  s e q u e n c e  o f  t h e  e v e n t s  t h a t  he ve  o c c u r r e d  
make any a p p a r e n t  sense .

Having e f f e c t i v e l y  n o n p l u s s e d  t he  c o m p e t i t i o n ,  l e t ’s see  how 
you d i d  when t h e  s h o e  was  on t h e  o t h e r  f o o t .  The d i s c u s s i o n  b e l o w 
w i l l  a l l o w  you t o  c o m p a r e  y o u r  work on t r a c k  $22*s a l t e r e d  
f o r m a t t i n g  w i t h  my a n a l y s i s  o f  i t .

WHAT WAS ON TRACK $22

-  Thes e  c o n s i s t e d  o f  t h e  v a l u e s ,  FE
AB, t h r o u g h o u t  a l l  t he  a d d r e s s  f i e l d  sync gaps  (nobody s a i d  sync 
b y t e s  a l l  h a v e  t o  be t h e  s ame v a l u e ) .  T o g g l i n g  t h e  s y n c  b y t e  
v a l u e s  l i k e  t h i s  s t o p s  a l m o s t  e v e r y  b i t  c o p i e r  i f  i t ’ s b e i n g

F
F *
F a
F *
F a

1 a
E 5*
F a
E *§

£ Hi
£ a
F .a
£ *
f *
t a
t *
F *
F a
F a
* •
fc a
fe a
£ .a
* P
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o p e r a t e d  i n  a u t o m a t i c  mode -  even i f  t h e  a p p r o p r i a t e  s y n c  b y t e  
p a r a m e t e r s  a r e  c o r r e c t l y  s p e c i f i e d .  As I  m e n t i o n e d  e a r l i e r ,  
n e i t h e r  t h e s e  nor  any o t h e r  a l t e r e d  s y n c  b y t e s  ha ve  any e f f e c t  
wh a t s o e v e r  on t he  s t a n d a r d  Apple copy p r ogr ams .

$QQ -  Re a d i n g  t h i s  s e c t o r  r e q u i r e s  t h a t  you c h a n g e  
t h e  Tr i cky Dick a d d r e s s  f i e l d  he a de r s  t o  DC BF AA as shown below.

DCBFAA Y DEAA 
D5AAAD Y DEAA 
D5AAAD 0 DEAAEB

-  Use t he  same a d d r e s s  h e a d e r s  as above,  p l u s  D9 
AA AD i n  t h e  d a t a  f i e l d  h e a d e r .  Note  t h a t  t o  w r i t e  t o  t h i s  
s e c t o r  you wo u l d  a l s o  h a v e  t o  c h a n g e  t h e  d a t a  h e a d e r s  i n  t h e  
t h i r d  l i n e  t o  t h e  c o r r e c t  va l ue .

DCBFAA Y DEAA 
D9AAAD Y DEAA 
D5AAAD 0 DEAAEB

S g f i -  Her e  t h e  d a t a  f i e l d  h e a d e r  and t r a i l e r  have  
s w i t c h e d  p l a c e s ;  t h e  a d d r e s s  h e a d e r  i s  t h e  same as  a b o v e .  You 
cou l d  a l s o  have used *0000* i n  p l a c e  o f  t h e  ’ D5AA1 t r a i l e r .

DCBFAA Y DEAA 
DEAAEB Y D5AA 
D5AAAD Y DEAAEB

T h i s  s w i t c h  r e a l l y  f o u l s  up b i t  c o p i e r s ,  b e c a u s e  t h e i r  
a n a l y s i s  r o u t i n e s  o f t e n  l o o k  f o r  c o r r e c t  h e a d e r  and t r a i l e r  
v a l u e s ,  and i f  t h e y  a r e  f o u n d ,  make a s s u m p t i o n s  a b o u t  t h e  
be g i n n i n g  o f  t he  d a t a  f i e l d  a c c o r d i n g l y .

SSfi&fiE -  Here I  p u l l e d  a b i t  o f  a f a s t  one .  I n  mos t  o f
t h e  c u r r e n t  l i t e r a t u r e  p u r p o r t i n g  t o  t a k e  you u n d e r n e a t h  Appl e  
DOS, i t  i s  c l a i me d  t h a t  " i l l e g a l ” b y t e s  c a n ' t  be used on t h e  d i s k  
f o r  ha r dwar e  r e a s o n s .  Thi s  i s  not  s t r i c t l y  t r u e ,  however ,  and i f  
t h e  i l l e g a l  b y t e  d o e s n ' t  c o n t a i n  more t h a n  3 c o n s e c u t i v e  z e r o s ,  
i t  w i l l  o f t e n  wor k .  W i t n e s s  t h e  d a t a  f i e l d  h e a d e r  on t h i s  s e c t o r  
w h i c h  i s  F8 C7 B8 -  a l l  o f  whose  b y t e s  a r e  a l l e g e d l y  u n s u a b l e .  
I n  a d d i t i o n  I  c h a n g e d  t h e  d a t a  t r a i l e r  t o  FF FF FF,  j u s t  t o  kee p  
you on your  t o e s .  Your Tr i cky  Dick parms  shou l d  have l ooke d  l i k e  
t h i s  ( FFFF coul d  be r e p l a c e d  wi t h  0000) .

DCBFAA Y DEAA 
F8C7B8 Y FFFF 
D5AAAD Y DEAAEB

Using i l l e g a l  b y t e s  i n  he a d e r s  i s  q u i t e  handy be c a us e  t h e s e  
by t e s  a r e  " r e s e r v e d "  i n  t h a t  they w i l l  no t  be found e l s e w h e r e  on 
t h e  d i s k  -  a s t a t u s  n o r m a l l y  e n j o y e d  o n l y  by 'D5* and 'AA' .  As a 
r e s u l t ,  i l l e g a l  v a l u e s  a r e  r e a l l y  good f o r  s c r e w i n g  up many o f  
t h e  c u r r e n t  b i t  c o p i e r s ,  s i n c e  t h e s e  p r o g r a m s  o f t e n  e x p e c t  t o
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f i n d  a t  l e a s t  one o c c u r r e n c e  o f  *D5 o r  'AA'  i n  a l l  h e a d e r s .  So 
i f  y o u ' r e  r e a l l y  i n t o  copy p r o t e c t i n g  y o u r  own s o f t w a r e ,  you 
m i g h t  t r y  some o f  t h e s e  v a l u e s  i n  y o u r  d i s k s *  d a t a  h e a d e r s ,  and 
e x p e r i me n t  a r ound a b i t  t o  see  e x a c t l y  whi ch o f  them work.

A n o t h e r  p o s s i b i l i t y  i s  t o  u s e  i l l e g a l  v a l u e s  a s  d a t a  f i e l d  
sync b y t e s .  The way t o  do t h i s  i s  t ype  CALL -151 to g e t  i n t o  t he  
m o n i t o r .  Then key i n  *BC60:» f o l l o w e d  by w h a t e v e r  s ync  b y t e  
v a l u e  you w a n t  t o  u s e .  F i n a l l y ,  INIT a d i s k e t t e .  You can 
t r a n s f e r  p r o g r a m s  a c r o s s  t o  t h i s  d i s k  i n  t h e  n o r ma l  way.  A f t e r  
d o i n g  t h i s ,  u s e  some o f  t h e  m e a s u r e s  d e s c r i b e d  p r e v i o u s l y  t o  
p r o t e c t  i t  f u r t h e r .

We l l ,  t h i s  b r i n g s  my d i s c u s s i o n  o f  copy p r o t e c t i o n  t o  a 
c l o s e  f o r  t h e  moment .  Bu t  we a r e  by no means  f i n i s h e d  w i t h  t h e  
s u b j e c t .  In t h e  nex t  c o u p l e  of  c h a p t e r s ,  you*l l  be l e a r n i n g  how 
t o  examine l o c k e d  s o f t w a r e  even more c l o s e l y  when 1*11 be t a l k i n g  
a b o u t  s o me  s e c r e t s  o f  s o f t w a r e  p r o t e c t i o n  n e v e r  b e f o r e  
d o c u m e n t e d .  Now i t * s  t i m e  f o r  you t o  e x t e n d  y o u r  c i r c l e  o f  
f r i e n d s  t o  The Code Br ea ke r .



CHAPTER SIX — The Code Breaker

I f  y o u ’ ve be e n  d o i n g  y o u r  homewor k  up t o  now,  y o u r  d i s k  
savvy has r e a c h e d  t h e  p o i n t  where  you’r e  r eady t o  de l v e  i n t o  one 
o f  t h e  mo s t  e s o t e r i c  a s p e c t s  o f  DOS. I n  t h i s  c h a p t e r  you and I 
a r e  g o i n g  t o  be l o o k i n g  a t  a me t hod  o f  p r o t e c t i n g  p r o g r a m  code  
f r om p r y i n g  e y e s  known o n l y  t o  a few o f  t h e  mos t  p r i v e l e d g e d  
s o f t w a r e  '’i n s i d e r s "  ( u n t i l  t h i s  book h i t s  t h e  d e a l e r s *  s h e l v e s ,  
t h a t  i s ) .  You’ r e  g o i n g  t o  d i s c o v e r  how,  by a l t e r i n g  on l y  t wo 
b y t e s  i n  DOS, i t ’ s p o s s i b l e  t o  s c r a m b l e  a w h o l e  d i s k f u l l  o f  
s o f t w a r e ,  y e t  ena b l e  i t  t o  work p e r f e c t l y  w e l l  once l o a d e d  i n t o  
RAM.

What  I ’ m t a l k i n g  a b o u t  i s  a s i m p l e  me t hod  o f  e n c r y p t i n g  
p r o g r a m s  as  t h e y  a r e  w r i t t e n  t o  t h e  d i s k  and d e c r y p t i n g  t hem as  
t h e y  a r e  l o a d e d  b a c k  i n t o  me mor y  w h i c h ,  up t o  now,  h a s  
e f f e c t i v e l y  s t o p p e d  t h e  l i k e s  o f  you and me f r om i n v e s t i g a t i n g  
t h e i r  s e c r e t s  and  p a t c h i n g  t h e m  t o  s u i t  o u r  n e e d s .  T h i s  
r e m a r k a b l e  me t hod  o f  s o f t w a r e  d i s g u i s e  i s  a c c o m p l i s h e d  by 
a l t e r i n g  two c r u c i a l  b l oc ks  o f  da t a  i n  RWTS -  t he  n i b b l e  and by t e  
t r a n s l a t e  t a b l e s .  J u s t  i n  c a s e  you a r e n ’ t  f a m i l i a r  w i t h  t h e s e ,  
I ’ l l  e x p l a i n  t hem f i r s t ,  and t h e n  d e s c r i b e  The Code B r e a k e r ’ s 
i n s t r u c t i o n s  a f t e r w a r d s .  I f  you a l r e a d y  know a l l  a b o u t  t h e  
t a b l e s ,  you s h o u l d  j ump  r i g h t  t o  t h e  i n s t r u c t i o n s  a f ew p a g e s  
hence .

UNRAVELING THE RWTS TRANSLATE TABLES

P r o b a b l y  t h e  b e s t  way t o  g e t  i n t o  t h i s  s u b j e c t  i s  t o  r e f r e s h  
y o u r  memory w i t h  a b r i e f  summar y o f  w h a t  I  s a i d  i n  C h a p t e r s  2 and 
4 a b o u t  t h e  way f i l e  code  g e t s  c h a n g e d  j u s t  b e f o r e  b e i n g  r e c o r d e d  
on t h e  d i s k .  You p r o b a b l y  r e me mbe r  t h a t  d a t a  t o  be  s t o r e d  
u n d e r g o  a s e r i e s  o f  t r a n s f o r m a t i o n s  d e s i g n e d  t o  c i r c u m v e n t  
c e r t a i n  ha r dwar e  l i m i t a t i o n s  i n  t h e  Apple.  You’l l  no doubt  a l s o  
r e c a l l  t h a t  t he  f i r s t  s t e p  o f  t h i s  p r o c e s s  i n v o l v e s  r emovi ng some 
b i t s  ( t w o  i n  DOS 3. 3,  3 i n  DOS 3.2)  f r om t h e  f r o n t  o f  e a c h  b y t e  
and p u t t i n g  »0*s’ i n  t h e i r  p l a c e .  F o l l o w i n g  t h i s ,  t h e  c h o p p e d -  
o f f  b i t s  a r e  r e a s s e m b l e d  i n t o  s p e a r e a t e  b y t e s  w h i c h  t h e m s e l v e s  
g e t  t wo l e a d i n g  '0*s» s t u c k  on t h e  f r o n t .

Now you mi ght  have n o t i c e d  an a p p a r e n t  c o n t r a d i c t i o n  i n  a l l  
o f  t h i s :  I  s a i d  i n  C h a p t e r  4 t h a t  a l l  b y t e s  w r i t t e n  t o  t h e  d i s k  
ha ve  t o  h a v e  t h e  h i g h e s t  b i t  s e t ,  y e t  I  a l s o  s a i d  i n  t h e  same 
b r e a t h  t h a t  t h e i r  h i g h  t wo o r  t h r e e  b i t s  i n v a r i a b l y  end up a s  
z e r o s .  The r e s o l u t i o n  t o  t h i s  p a r a d o x  i s  w h e r e  t h e  t r a n s l a t e  
t a b l e s  come i n .  T h e i r  j o b  i s  t o  t r a n s f o r m  t h e s e  b y t e s  i n t o  
" l e g a l "  v a l u e s  w h i c h  h a v e  t h e  h i g h  b i t  s e t ,  and w h i c h  h a v e  a l s o  
met  t he  o t h e r  ha r dwar e  imposed r e q u i r e m e n t s  f o r  d i s k  s t o r a g e .

Xbe nibble leanslate Xable
The e a s i e s t  way t o  end up w i t h  l e g a l  d i s k  b y t e s  i s  t o  s e t  up
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a l i s t  or  " t a b l e "  i n  memory which c o n t a i n s  a l l  t he  l e g a l  v a l u e s ,  
t h e n  t o  u s e  t h e  b y t e s  we w a n t  t o  t r a n s l a t e  as  o f f s e t s  ( t h e r e ' s  
t h a t  word y e t  aga i n )  i n t o  t h e  t a b l e .  For  example ,  l e t ' s  say t h a t  
DOS 3.3 e n d s  up w i t h  t h e  v a l u e  ' 1A' (0001 1010 i n  b i n a r y )  t o  be 
s t o r e d  on a d i s k .  What  i t  d o e s  i s  c o u n t  down $1A ( d e c i m a l  26) 
p l a c e s  i n t o  t h e  t a b l e  b e l o w and u s e  t h e  v a l u e  f o und  t h e r e .  Try 
t h i s  out  y o u r s e l f .

3 . 3  Ni bb l e  T r a n s l a t e  Tab l e

o f f s e t : 0 0  01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E OF 
t a b l e  v a l u e :  96 97 9A 9B 9D 9E 9F A6 A7 AB AC AD AE AF B2 B3

o f f s e t :  10 11 12 13 14 15 16 17 18 19 1A IB 1C ID IE IF
t a b l e  v a l u e :  B4 B5 B6 B7 B9 BA BB BC BD BE BF CB CD CE CF D3

o f f s e t :  20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
t a b l e  v a l u e :  D6 D7 D9 DA DB DC DD DE DF E5 E6 E7 E9 EA EB EC

o f f s e t :  30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
t a b l e  v a l u e :  ED EE EF F2 F3 F4 F5 F6 F7 F9 FA FB FC FD FE FF

I f  you c o u n t e d  a l o g n  $1A b y t e s ,  s t a r t i n g  w i t h  t h e  '96* i n  
t h e  above  t a b l e ,  you s h o u l d  have  come up w i t h  t h e  v a l u e  $BF. 
T h i s  i s  t h e  l e g a l  v a l u e  t h a t  g e t s  s u b s t i t u t e d  f o r  *1A* and 
s u b s e q u e n t l y  w r i t t e n  on t h e  d i s k .

The t a b l e  above i s  t h e  " n i b b l e  t r a n s l a t e  t a b l e "  and i s  used 
by DOS 3.3 i n  t h e  l a s t  s t a g e  o f  t r a n s l a t i n g  d a t a  i n  RAM t o  d i s k  
n i b b l e s .  I t s  u s e  i s  a p a r t  o f  t h e  "6&2" e n c o d i n g  s c h e m e  
d i s c u s s e d  i n  c h a p t e r  4.  The t a b l e  s t a r t s  a t  $BA29 i n  DOS, and 
you ca n  s e e  i t  i n  i t s  n a t u r a l  e n v i r o n m e n t  by t y p i n g  CALL - 1 5 1 ,  
f o l l o w e d  by BA29.BA68. You can a l s o  f i n d  i t  w i t h  Tr i cky  Dick on 
t r a c k  $00,  s e c t o r  $04,  b y t e s  $29 -  $68 in  t h e  d a t a  d i s p l a y .

Xbe Blits Icausists Sable
What goes  on must  e v e n t u a l l y  come o f f ,  so t h e r e  a l s o  has  t o  

be some p r o v i s i o n  f o r  t r a n s l a t i n g  d i s k  n i b b l e s  b a c k  i n t o  d a t a  
w h i c h  ha s  some me a n i n g  t o  y o u r  Appl e .  And s i n c e  t a b l e  l o o k - u p  
was  t h e  l a s t  s t e p  i n  w r i t i n g ,  i t  s e e ms  i n e v i t a b l e  t h a t  t h e  same 
p r o c e s s  wo u l d  be t h e  f i r s t  s t e p  i n v o l v e d  i n  r e a d i n g  b a c k .  I n  
f a c t ,  i t  i s ,  a n d  i t  r e q u i r e s  a d i f f e r e n t  t a b l e  w h i c h  i s  
i l l u s t r a t e d  below.

3. 3  Byt e  T r a n s l a t e  Tab l e

o f f s e t : 96 97 98 99 9A 9B 9C 9D 9 E 9F A0 A1 A2 A3 A4 A5
t a b l e  v a l u e : 00 01 98 99 02 03 9C 04 05 06 A0 A1 A2 A3 A4 A5

o f f s e t : A6 A7 A8 A9 AA AB AC AD AE AF B0 B1 B2 B3 B4 B5
t a b l e  v a l u e : 07 08 A8 A9 AA 09 0A 0B OC 0D B0 B1 0E OF 10 11

o f f s e t : B6 B7 B8 B9 BA BB BC BD BE BF CO Cl C2 C3 C4 C5
t a b l e  v a l u e : 12 13 B8 14 15 16 17 18 19 1 A CO Cl C2 C3 C4 C5



o f f s e t : C6 C7 C8 C9 CA CB CC CD CE CF DO D1 D2 D3 D4 D5
t a b l e  va l ue : C6 C7 C8 C9 CA IB CC 1C ID IE DO D1 D2 IF D4 D5

o f f s e t : D6 D7 D8 D9 DA DB DC DD DE DF E0 El E2 E3 E4 E5
t a b l e  va l ue : 20 21 D8 22 23 24 25 26 27 28 E0 El E2 E3 E4 29

o f f s e t : E6 E7 E8 E9 EA EB EC ED EE EF F0 FI F2 F3 F 4 F5
t a b l e  va l ue : 2A 2B E8 2C 2D 2E 2F 30 31 32 F0 FI 33 34 35 36

o f f s e t : F6 F7 F8 F9 FA FB FC FD FE FF
t a b l e  va l ue : 37 38 F8 39 3A 3B 3C 3D 3E 3F

T h i s  i s t h e DOS 3- 3 " by t e t r a n s i  ia t e t a b l e " wh i e h s t a r t s
$BA96 and e nds  a t  $BAFF i n  DOS ( t y p e  BA96.BAFF f r om t h e  m o n i t o r  
o r  l o o k  a t  t r a c k  $00,  s e c t o r  $04,  b y t e s  $96 -  $FF w i t h  T r i c k y  
Di c k ) .  N o t i c e  t h a t  t h e  fififififld bxfcfi o f  e a c h  a d d r e s s  i n  t h e  b y t e  
t a b l e  i s  t h e  same as a l e g a l  d i s k  n i b b l e .  For example ,  t h e  above 
t a b l e  t e l l s  us  t h a t  i f  ' 96* had j u s t  be e n  r e a d  o f f  t h e  d i s k ,  i t  
would be t r a n s l a t e d  i n t o  *00* (whi ch y o u ' l l  f i n d  a t  $BA96).

fiGS 3*2 J c a a s i s Uf i D

The 3.2 t a b l e  l o o k - u p  wor ks  j u s t  i n  a ma nner  q u i t e  s i m i l a r  
to t he  3-3 p r o c e s s  ment i oned  above.  The main p o i n t  o f  d e p a r t u r e  
i s  t h a t  a d i f f e r e n t  p a i r  o f  t r a n s l a t e  t a b l e s  a r e  used.  These a r e  
shown b e l o w ,  and y o u ' l l  n o t i c e  t h a t  t h e y  a r e  much s h o r t e r  t h a n  
t h e  3-3 t a b l e s .  T h i s  i s  b e c a u s e  t h e r e  a r e  f e w e r  p e r m i s s i b l e  
v a l u e s  u s e d  t o  e n c o d e  d a t a  f o r  d i s k  s t o r a g e  by 3 - 2 ' s  "5&3" 
encodi ng sys t em.  The n i b b l e  t a b l e  shown below runs  f rom $BAAB -  
$BAAF i n  RAM ( and i s  i n  s e c t o r  $06 o f  t r a c k  $00,  b y t e s  $9A - 
$B9 on a 3-2 d i s k ) .  The t a b l e  shown j u s t  a f t e r  i t  i s  t h e  3.2 
by t e  t a b l e  and r anges  f rom $BC9A -  $BCB9 ( t r a c k  $00,  s e c t o r  $04,  
by t e s  $AB -  FF).

3. 2 Ni bb l e  T r a n s l a t e  Tabl e

o f f s e t : 00 01 02 03 04 05 06 07 08 09 0A 0B OC 0D 0E OF
t a b l e  v a l u e : AB AD AE AF B5 B6 B7 BA BB BD BE BF D6 D7 DA DB

o f f s e t : 10 11 12 13 14 15 16 17 18 19 1 A IB 1C ID IE IF
t a b l e  v a l u e : DD DE DF EA EB ED EE EF F5 F6 F7 FA FB FD FE FF

3.2 By-t e  ‘f r a n s l , a t e Tabl e

o f f s e t : AB AC AD AE AF B0 B1 B2 B3 B4 B5 B6 B7 B8 B9 BA
t a b l e  v a l u e : 00 01 08 10 18 02 03 04 05 06 20 28 30 07 09 38

o f f s e t : BB BC BD BE BF CO Cl C2 C3 C4 C5 C6 C7 C8 C9 CA
t a b l e  v a l u e : 40 0A 48 50 58 0B oc 0D 0E OF 11 12 13 14 15 16

o f f s e t : CB CC CD CE CF DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA
t a b l e  v a l u e : 17 19 1 A IB 1C ID IE 21 22 23 24 60 68 25 26 70

o f f s e t : DB DC DD DE DF E0 El E2 E3 E4 E5 E6 E7 E8 E9 EA
t a b l e  va l u e : 78 27 80 88 90 29 2 A 2B 2C 2D 2E 2F 31 32 33 98
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o f f s e t : EB EC ED EE EF FO FI F2 F3 F 4 F5 F 6 F7 F8 F9 FA
t a b l e  v a l u e : AO 34 A8 BO B8 35 36 37 39 3A CO C8 DO 3B 3C D8

o f f s e t : FB FC FD FE FF
t a b l e  v a l u e : EO 3E E8 FO F8

I t h i n k  you can a l r e a d y  see  t h a t  t h e  use  of  t r a n s l a t e  t a b l e s  
i n  t h e  e n c o d i n g  p r o c e s s  o p e n s  up w i d e  v i s t a s  f o r  p r o t e c t i n g  
s o f t w a r e .  C o n s i d e r  w h a t  w o u l d  h a p p e n  i f  y ou  d e c i d e d  t o  
i n i t i a l i z e  a d i s k  w i t h  a f ew b y t e s  s w i t c h e d  a r o u n d  i n  t h e s e  
t a b l e s ,  and t h e n  SAVE’d o r  BSAVE’d a p r o g r a m .  Only t h e  a l t e r e d  
RWTS on t he  d i s k e t t e ,  t h u s  p r o t e c t e d ,  would be a b l e  t o  c o r r e c t l y  
t r a n s l a t e  t h e  d i s k  d a t a  b a c k  i n t o  a s e n s i b l e  s e q u e n c e  o f  code  
when t h e  p r o g r a m  was  r e t r i e v e d .  A n o r m a l  RWTS, on t h e  o t h e r  
hand ,  wou l d  s u b s t i t u t e  a l l  t h e  s t f l f l dacd b y t e  v a l u e s  i n  p l a c e  o f  
t h e  d i s k  n i b b l e s .  H o w e v e r ,  some  o f  t h e s e  ( t h e  o n e s  you  
d e l i b e r a t e l y  c h a n g e d )  w o u l d  be  i n c o r r e c t ,  r e s u l t i n g  i n  
m e a n i n g l e s s  v a l u e s  b e i n g  d e p o s i t e d  i n  RAM. Any a t t e m p t  t o  
e xe cu t e  t h i s  gar baged  code would q u i c k l y  r e s u l t  i n  a c r a s h .

And t h a t ’s only i f  somebody succeeded  i n  LOADing or  BLOADing 
your  program in t h e  f i r s t  p l a c e .  In most  c a s e s ,  even g e t t i n g  t he  
s c r a mbl e d  program o f f  t he  d i s k  would be i m p o s s i b l e  f o r  a s t a n d a r d  
RWTS s i n c e  t h e  l a r g e  m a j o r i t y  of  t h e  program s e c t o r s 1 da t a  f i e l d  
checksums would appear  i n v a l i d .  These checksums would make s ense  
only t o  t h e  RWTS whose t r a n s l a t e  t a b l e s  c o n t a i n e d  t h e  a p p r o p r i a t e  
a l t e r a t i o n s .

So t we a k i n g  t he  t a b l e s  b l oc ks  t h e  two main a c c e s s  r o u t e s  t o  
y o u r  s o f t w a r e .  F i r s t  o f f ,  t h e  c h e c k s u m e f f e c t  s t o p s  any copy 
program whi ch uses  a s t a n d a r d  RWTS from bac k i ng  t h e  s o f t w a r e  up.  
F u r t h e r m o r e ,  even  i f  some one  f i g u r e s  o u t  how t o  s t o p  RWTS f r om 
c a l c u l a t i n g  t h e  d a t a  f i e l d  ch e c k s u m ( w h i c h  f o r  DOS 3. 3 ,  by t h e  
way,  m e r e l y  r e q u i r e s  t y p i n g  CALL - 1 5 1 ,  f o l l o w e d  by B92E: 0) ,  t h e  
c ode  he e n d s  up w i t h  w i l l  be u s e l e s s .  T h i s  s t o p s  s o f t w a r e  
p e e p i n g  Toms f r om u s i n g  any o f  t h e  p r e s e n t l y  a v a i l a b l e  d i s k  
u t i l i t i e s  ( e x c e p t  t h e  CIA,  o f  c o u r s e )  t o  even  l o o k  a t  y o u r  code .

S i n c e  i n s t a l l i n g  t h i s  " s e c r e t  c o d e "  on a d i s k  i s  p r e t t y  
s i m p l e  ( a s  y o u ’ l l  s e e  i n  t h i s  c h a p t e r ’ s t u t o r i a l ) ,  i t  i s  n o t  t o o  
s u r p r i s i n g  t h a t  i t  i s  r a p i d l y  becoming wi de l y  used by commer c i a l  
s o f t w a r e  h o u s e s .  As you w i l l  l e a r n  f r om t h e  i n s t r u c t i o n s  t h a t  
f o l l o w ,  The Code B r e a k e r  can  be u s e d  t o  a l t e r  T r i c k y  D i c k ’ s 
t r a n s l a t e  t a b l e s  so t h a t  a d i s k  p r o t e c t e d  i n  t h i s  ma nne r  can  be 
r e a d  and w r i t t e n  t o .  And w h a t ’ s mor e ,  you can u s e  The T r a c e r  t o  
f i n d  t a b l e s  t h a t  have  be e n  moved f r om t h e i r  s t a n d a r d  l o c a t i o n .  
Once you have  f ound  t h e  t a b l e s  you ca n  t h e n  c o mp a r e  t hem w i t h  t h e  
s t a n d a r d  v e r s i o n s  we ’ve a l r e a d y  l o o k e d  a t  i n  t h i s  c h a p t e r .  Any 
changes  can t hen be t yped  i n t o  The Code Br e a ke r ,  a l l o w i n g  you to 
r ea d ,  l i s t ,  and w r i t e  i n  t h e  u s ua l  manner .  In t h e  t u t o r i a l  l a t e r  
i n  t h i s  c h a p t e r ,  I ’ l l  a l s o  be d i s c u s s i n g  i n  d e t a i l  b o t h  how t o  
put  t h i s  t ype  of  p r o t e c t i o n  i n t o  your  own s o f t w a r e .
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JtiSXfiUGUfifi IH£ ££fi£ BfifiAKEfi
As w i t h  t h e  o t h e r  m o d u l e s  p r e v i o u s l y  d i s c u s s e d ,  The Code 

B r e a k e r  o n l y  wo r k s  i n  c o n j u n c t i o n  w i t h  T r i c k y  Di c k ,  and i s  
e n t e r e d  f r o m t h e  l a t t e r  by means  o f  t h e  u s u a l  CTRL E. H i t t i n g  
CTRL C w h i l e  i n  The Code Br e a ke r  g e t s  you back t o  Tr i cky  Dick.

C«k£ld» E££££££&ii fi££:  B e f o r e  j u m p i n g  i n t o  t h e  Code
Br e a ke r ,  you need t o  s e t  t he  s l o t  number  o f  your  d i s k  c o n t r o l l e r  
c a r d ,  t h e  d r i v e  number  o f  t h e  t a r g e t  d i s k e t t e ,  and t h e  DOS 
v e r s i o n .

CQdS BESSkSE Bi22lax: When you f i r s t  e n t e r  The Code
B r e a k e r ,  you w i l l  s e e  i t s  i n t r o d u c t o r y  s c r e e n .  H i t t i n g  any key 
h e r e  t a k e s  you i m m e d i a t e l y  t o  t h e  n i b b l e  t a b l e  d i s p l a y .  T h i s  
w i l l  c o n s i s t  o f  e i t h e r  t h e  3*2 o r  3*3 n i b b l e  t r a n s l a t e  t a b l e ,  
d e p e n d i n g  on t h e  DOS v e r s i o n  you s e l e c t e d  w h i l e  i n  T r i c k y  Di ck .  
The Code B r e a k e r ’ s c u r s o r  w i l l  be r e s t i n g  on t h e  t a b l e ’ s f i r s t  
b y t e .  To t h e  l e f t  o f  e a c h  b y t e  i n  t h e  t a b l e  i s  shown t h e  v a l u e  
t h a t  i t  r e p l a c e s .

I b £  Jj£l£ $£££££ LL QE J u s t  l i k e  t h e  p r e v i o u s  m o d u l e s ,  a 
»/* o r  *?’ t a k e s  you t o  t h e  h e l p  s c r e e n .  T h i s  d i s p l a y s  e a c h  o f  
t h e  commands  and g i v e s  a b r i e f  summar y o f  t he m.  I t  can  be 
summoned up a t  any t i m e  w h i l e  you a r e  u s i n g  The Code B r e a k e r .

£d;l£;k£)£ £&£ IesdsIsLS XahJ,GS: Once you have t h e  n i b b l e  t a b l e  
on t h e  s c r e e n ,  you can  move t h e  c u r s o r  f r o m b y t e  t o  b y t e  w i t h  t h e  
* I * , »J’ , * K’ , and *M* k e y s ,  j u s t  a s  i n  t h e  o t h e r  u t i l i t i e s .
CTRL I ,  J ,  K, and M e n a b l e  you t o  make b i g  j u mp s  a r o u n d  t h e  
d i s p l a y  i n  t h e  u s ua l  manner .  CTRL B t a k e s  you t o  t he  f i r s t  e n t r y  
i n  t he  t a b l e ,  and CTRL N s h o o t s  you down t o  t h e  l a s t  by t e .

Ch a n g i n g  b y t e  v a l u e s  i n  t h e  t r a n s l a t e  t a b l e s  i s  c a r r i e d  by 
p o s i t i o n i n g  t h e  c u r s o r  o v e r  t h e  b y t e  i n  q u e s t i o n  and t y p i n g  t h e  
new hex va l u e  over  i t .  Remember t o  t ype  a l e a d i n g  z e r o  i n  f r o n t  
o f  any s i n g l e - d i g i t  hex numbe r  ( e . g . ,  t y p e  *03* i f  you w a n t  t o  
e n t e r  a *3’).

SauiBi the bbaoaablabia When you h a v e  f i n i s h e d
a l t e r i n g  t h e  t r a n s l a t e  t a b l e  t o  ma t c h  t h e  one you f o u n d  on t h e  
t a r g e t  d i s k ,  h i t  CTRL S t o  i n c o r p o r a t e  t h i s  t a b l e  i n t o  T r i c k y  
D i c k ’ s RWTS. The CTRL S command p u t s  y o u r  c h a n g e s  b o t h  i n  t h e  
n i b b l e  t a b l e  and i n  t h e  b y t e  t a b l e ,  e n a b l i n g  Tr i cky  Dick t o  r ea d  
f r o m  a nd  w r i t e  t o  t h e  e n c r y p t e d  d i s k .  I f  you  a c c i d e n t l y  
d u p l i c a t e  a v a l u e  or  t y p e  i n  an ’’i l l e g a l ” v a l u e ,  i t  w i l l  f l a s h  
when you h i t  CTRL S. T h i s  i s  y o u r  c ue  t o  u s e  t h e  i n s t r u c t i o n  
d e s c r i b e d  i n  t h e  next  pa r a g r a ph .

ExasiDg a MiaLakS LZ&l- I f  you mi s t y p e  a va l ue  when e d i t i n g  
t h e  t a b l e ,  h i t  CTRL R t o  r e s t o r e  i t  t o  i t s  o r i g i n a l  s t a t e .  T h i s  
c a u s e s  a l l  t h e  v a l u e s  you t y p e d  i n  be s c r u b b e d  and d i s p l a y s  t h e  
p r e v i o u s  v a l u e s .

79



1

££2bQ£iO& ibe Siaobsud DOS la h le  LZDl'- I f  a f t e r  a l t e r i n g  a 
t r a n s l a t e  t a b l e  ( e i t h e r  b e f o r e  or  a f t e r  c o n s o l i d a t i n g  t he  change 
w i t h  CTRL S) you w i s h  t o  r e t u r n  t h e  s t a n d a r d  DOS v e r s i o n  t o  
T r i c k y  D i c k ’ s RWTS, s i m p l y  h i t  CTRL D. The s t a n d a r d  t a b l e  w i l l  
be d i s p l a y e d  by t he  Code Br e a ke r  and i n c o r p o r a t e d  by Tr i cky  Dick.  
Always remember  to do t h i s  i f  you have f i n i s h e d  worki ng w i t h  an 
e n c r y p t e d  d i s k  and now w i s h  t o  u s e  T r i c k y  Di ck  on n o r m a l l y  
encoded s o f t w a r e .

THE CODE BREAKER TUTORIAL

I n  t h i s  t u t o r i a l  I ’ m g o i n g  t o  a d o p t  a c h a n g e  o f  p a c e .  
I n s t e a d  o f  a s k i n g  you t o  wor k  w i t h  s o m e t h i n g  on t h e  CIA d i s k ,  I ’ m 
g o i n g  t o  show you how t o  make up y o u r  own p r a c t i c e  m a t e r i a l s .  
Thi s  app r oa ch  w i l l  p r o v i d e  you w i t h  a doub l e - e dge d  sword.  F i r s t ,  
you’l l  l e a r n  how to use t h e  t r a n s l a t e  t a b l e s  t o  p r o t e c t  your  own 
s o f t w a r e  by w r i t i n g  i t  on t he  d i s k  i n  a s p e c i a l l y  s c r a mb l e d  form.  
Once y o u ’ ve done t h i s ,  y o u ’ l l  t h e n  h a v e  an i d e a l  p r a c t i c e  d i s k  
f o r  l e a r n i n g  to  use The Code Br ea ke r  t o  d e c i p h e r  s o f t w a r e  a l r e a d y  
e n c r y p t e d  i n  t h e  same manner .

As I ’ve a l r e a d y  p o i n t e d  ou t ,  a s i m p l e  p a t c h  t o  t h e  t r a n s l a t e  
t a b l e s  s c r a m b l e s  any p r o g r a m s  w r i t t e n  t o  t h e  d i s k ,  and u s u a l l y  
a l s o  a l t e r s  t h e  d a t a  f i e l d  c h e c k s u m s  so a s  t o  make t h e  d i s k  
u n c o p y a b l e  by any u t i l i t y  u s i n g  a n o r m a l  DOS. Only t h e  DOS on 
t h e  d i s k  t h u s  p r o t e c t e d  w i l l  be a b l e  t o  make s e n s e  o f  t h e  
p r o g r a m s  r e c o r d e d  upon i t .  Add a f ew mor e  p r o t e c t i o n  m e a s u r e s  
f rom c h a p t e r  5 and you’ve go t  a p r e t t y  f o r m i d a b l e  d i s k  l oc k .

S t a r t  by b o o t i n g  i n  a normal  3.3 DOS and p l a c i n g  your  System 
M a s t e r  d i s k e t t e  i n  t h e  d r i v e .  Now t y p e  i n  LOAD BRIAN’ S THEME. 
L i s t  t h e  p r o g r a m  j u s t  t o  make s u r e  i t ’ s t h e r e ,  and t y p e  CALL -  
151,  f o l l o w e d  by BA29L.  T h i s  w i l l  d i s p l a y  t h e  b e g i n n i n g  o f  t h e  
n i b b l e  t r a n s l a t e  t a b l e  used i n  w r i t i n g  program code to t he  d i s k .  
You can v e r i f y  t h i s  by compar i ng  t h e  f i r s t  few b y t e s  (*96 97 9A*, 
e t c . )  w i t h  t h e  3.3 n i b b l e  t a b l e  I r e p r o d u c e d  a few p a g e s  b a c k .  
About  a q u a r t e r  o f  t h e  way down t h e  s c r e e n  you w i l l  s e e  t h e  
f o l l o w i n g  l i n e .

BA32- AB ???

When DOS i s  r e a d y  t o  s t o r e  t h e  v a l u e  $ 0 9 ,  i t  f i r s t  
s u b s t i t u t e s  $AB i n  p l a c e  o f  i t .  You can c o n f i r m t h i s  by l o o k i n g  
i t  up i n  t h e  3.3 n i b b l e  shown e a r l i e r ,  or  c o u n t i n g  up f r om t h e  
’9 6 ’ a t  t h e  t o p  o f  t h e  s c r e e n .  L e t ’ s c h a n g e  t h i s  b y t e  t o  *AA» by 
t y p i n g  i n  BA32:AA. A f t e r  k e y i n g  i n  BA29L once  a g a i n ,  t h e  l i n e  
shoul d  you changed shou l d  l ook  l i k e  t h i s .

TAX
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What  you have  done so f a r  i s  mo d i f y  t h e  n i b b l e  t a b l e  so t h a t  
whenever  RWTS e n c o u n t e r s  t he  va l ue  $09 du r i ng  a w r i t e  c y c l e ,  i t  
w i l l  s u b s t i t u t e  'AA* in  i t s  p l a c e  i n s t e a d  of  t he  s t a n d a r d  v a l ue ,  
$AB. Though $A A i s  a " r e s e r v e d "  v a l u e  t o  be u s e d  o n l y  f o r  
h e a d e r s  and t r a i l e r s ,  we can s t i l l  g e t  away w i t h  u s i n g  i t  h e r e  
( b e c a u s e  we h a v e n ' t  t o u c h e d  *D5' w h i c h  i s  a l s o  u s e d  e x c l u s i v e l y  
f o r  h e a d e r s  and t r a i l e r s ,  and DOS r e a l l y  on l y  n e e d s  one s u c h  
r e s e r v e d  v a l u e ) .

Whenever  DOS sa ves  your  program code on t he  d i s k ,  i t  a l ways  
r e a d s  i t  b a c k  as  a f i n a l  c h e c k .  And,  o f  c o u r s e ,  y o u ' d  l i k e  t o  be 
a b l e  t o  r un  y o u r  p r o g r a m l a t e r  on.  T h i s  means  we a l s o  have  t o  
a l t e r  t h e  b y t e  t r a n s l a t e  t a b l e  w h i c h  i s  u s e d  d u r i n g  t h e  r e a d  
c yc l e .  So t ype  BAAOL and have a l ook a t  t h e  f o l l o w i n g  two l i n e s  
about  a t h i r d  of  t he  way down t he  s c r e e n .

BAA9- A9 AA LDA $AA
BAAB- 09 0A ORA $0A

Wheneve r  RWTS r e a d s  an *AB* o f f  t h e  d i s k ,  i t  comes  t o  
l o c a t i o n  $BAAB and r e t r i e v e s  t he  hex number  a t  t h a t  l o c a t i o n  ( t he  
r u l e  i s :  add t h e  b y t e  v a l u e  t o  $BA00,  i . e ,  $BA00 + $AB = $B AAB). 
Thus ,  $AB g e t s  t r a n s l a t e d  r i g h t  ba c k  i n t o  t h e  o r i g i n a l  v a l u e ,  
$09.  However ,  we’ ve j u s t  s e t  t h i n g s  up t o  t r a n s l a t e  $09 i n t o  
$AA, so we ’ve g o t  t o  make s u r e  t h e  r e v e r s e  p r o c e s s  a l s o  w o r k s .  
T h i s  means  we need t o  p u t  t h e  f0 9 f i n  l o c a t i o n  $BAAA so t h a t  $AA 
w i l l  g e t  i n t e r p r e t e d  as $09.  Do t h i s  by t y p i n g  BAAA: 9 AA. Then 
type BAAOL a ga i n  and t h e  same 4 b y t e s  shou l d  l ook  l i k e  t h i s .

BAA9- A9 09 LDA $09
BAAB- AA TAX
BAAC- 0A ASL

T h i s  i s  a l l  t h e  t a b l e  d o c t o r i n g  you need  t o  do,  so p l a c e  a 
b l ank d i s k e t t e  i n  your  d r i v e  and t ype  INIT HELLO. Thi s  of  c ou r s e  
makes BRIAN!S THEME t h e  " h e l l o "  program on t h e  newly i n i t i a l i z e d  
d i s k .

BRIAN'S THEME and a l l  o f  DOS i s  now e n c r y p t e d  so t h a t  t h e  
program code i s  s c r a mbl e d  and most  of  t he  checksums appe a r  f a u l t y  
t o  a normal  DOS. In f a c t ,  we' ve a c t u a l l y  p r o t e c t e d  t h e  d i s k  
w e l l  -  so w e l l ,  i n  f a c t ,  t h a t  t h e  d i s k  c o n t r o l l e r  c a r d  c a n ’ t  
r e c o g n i z e  t he  DOS image,  and hence t he  d i s k  i s  u nboo t a b l e .

You s e e ,  w h e n e v e r  you b o o t  up,  y o u r  Appl e  s t a r t s  t h e  b o o t  
p r o c e s s  o f f  by r unni ng  a s ma l l  machine l a nguage  program i n ROM on 
the c o n t r o l l e r  ca r d .  S i nce  t h i s  p r og r a m' s  j ob  i s  t o  r ead i n  some 
da t a  f rom t he  d i s k ,  i t  has  t o  make use of  a by t e  t a b l e .  However,  
none e x i s t s  i n  memory s i n c e  t he  t r a n s l a t e  t a b l e s  a r e  c o n t a i n e d  in 
RWTS w h i c h  h a s n ' t  bee n  b o o t e d  i n  y e t .  The c o n t r o l l e r  c a r d  
r e s o l v e s  t h i s  Cat ch-22 s i t u a t i o n  by g e n e r a t i n g  a t empor ar y  t a b l e  
f o r  i t s  own use.

The p r o g r a m on t h e  c a r d  l o a d s  i n  s e c t o r  $00 on t r a c k  $00,  
and l o o k s  a t  i t s  very f i r s t  by t e .  Thi s  by t e  s p e c i f i e s  t he  t o t a l
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number  o f  s e c t o r s  t h a t  a r e  t o  be r e a d  d u r i n g  t h i s  s t a g e  o f  t h e  
b o o t  p r o c e s s .  I n  a n o r m a l  DOS 3-3 ( b u t  n o t  a l w a y s  i n  p r o t e c t e d  
DOS*) t h i s  b y t e  i s  a l w a y s  $01,  c o n v e y i n g  t h e  m e s s a g e  t h a t  o n l y  
t h i s  f i r s t  s e c t o r  i s  t o  be  l o a d e d  i n t o  RAM. When t h i s  
i n f o r m a t i o n  i s  d i g e s t e d ,  t h e  p r o g r a m i n  t h e  c a r d ' s  ROM p a s s e s  
program c o n t r o l  over  t o  s e c t o r  $00' s  code.

The d i s k  c o n t r o l l e r ' s  ROM code has  more t han  a wa l k- on  p a r t ,  
h o w e v e r .  S e c t o r  $00 c o n t a i n s  a n o t h e r  s h o r t  b a t c h  o f  m a c h i n e  
l a n g u a g e  w h i c h  now c a l l s  t h a t  ROM c ode  as  a s u b r o u t i n e  i n  o r d e r  
t o  r e a d  i n  t h e  n e x t  9 c o n s e c u t i v e  s e c t o r s .  T h i s  means  t h a t  t h e  
t e m p o r a r y  b y t e  t a b l e  g e n e r a t e d  by t h e  c o n t r o l l e r  c a r d  mu s t  be 
u s e d  t o  r e a d  i n  s e c t o r s  $00 -  $09 o f  t r a c k  $00 ( w h i c h ,  by t h e  
way,  c o n t a i n  t he  RWTS image wi t h  t he  per manent  t r a n s l a t e  t a b l e s ) .  
U n f o r t u n a t e l y ,  t he  t empor ar y  t a b l e  c o n t a i n s  t he  s t a n d a r d  v a l u e s ,  
and h e n c e  w o n ' t  r e a d  y o u r  p r o t e c t e d  d i s k ' s  DOS b e c a u s e  you 
i n i t i a l i z e d  t h e  e n t i r e  d i s k  ( i n c l u d i n g  i t s  DOS) w i t h  a d i d d l e d  
by t e  t a b l e .

The s o l u t i o n  i s  e l e me n t a r y ,  t hough s l i g h t l y  t e d i o u s .  What 
you n e x t  ha ve  t o  do i s  copy t h e  f i r s t  9 s e c t o r s  f r om any n o r m a l  
3.3 d i s k  o n t o  t h e  p r o t e c t e d  d i s k .  Th a t  way,  t h e  c h e c k s u m s  w i l l  
be r e c o g n i z a b l e  t o  t he  c o n t r o l l e r  c a r d  when i t  u s e s  i t s  s t a n d a r d  
by t e  t a b l e  t o  r ead  t h e s e  s e c t o r s  in.

S t a r t  by p u t t i n g  t h e  CIA i n  d r i v e  o n e  a nd  y o u r  n e w l y  
i n i t i a l i z e d  d i s k  i n  d r i v e  two.  Now boot  up t h e  CIA d i s k  and BRUN 
T r i c k y  Di ck .  Read i n  t r a c k  £$00 ,  s e c t o r  $00 f r om t h e  CIA and 
change t h e  d r i v e  number  t o  'DR=2' .  Then w r i t e  t he  s e c t o r  t o  your  
p r o t e c t e d  d i s k  i n  d r i v e  t wo and i n c r e m e n t  t h e  s e c t o r  numbe r  by 
one w i t h  t h e  r i g h t  a r r o w .  Change  t h e  d r i v e  number  bac k  t o  *1'  
and r ead i n  t r a c k  $00,  s e c t o r  $01 f rom t he  CIA d i s k .  Wr i t e  i t  t o  
your  p r o t e c t e d  d i s k ,  and c o n t i n u e  t h e  p r o c e s s  u n t i l  s e c t o r s  $00 -  
$03 have  b e e n  t r a n s f e r r e d .  I f  you on l y  have  one d r i v e ,  y o u ' l l  
ha ve  t o  swap t h e  t wo  d i s k s  bac k  and f o r t h  f o r  e a c h  s e c t o r  you 
copy w i t h  Tr i cky Dick.  Thi s  w i l l  c a l l  f o r  some e x t r a  s l i g h t - o f -  
hand,  but  w i l l  o b v i a t e  t he  n e c e s s i t y  of  c o n s t a n t l y  changi ng  t h e  
d r i v e  number  back and f o r t h .

Now r e a d  i n  s e c t o r  $04 f r om t h e  CIA d i s k  and c h a n g e  b y t e  $32 
f rom an *AB* t o  an 'AA'  as  shown bel ow.

30:  A6 A7 AB AC AD AE AF B2 
\

change t o  an 'AA'

Then move down t o  l i n e  $A8 and s w i t c h  t h e  p o s i t i o n s  o f  b y t e s  
$AA and $AB ( t h e i r  v a l u e s  a r e  $09 and $A9 i n  a n o r m a l  t a b l e ) .  
When you ' ve  done t h i s  t he  l i n e  s hou l d  l ook l i k e :

A8: A8 A9 09 AA 0A 0B 0C 0D 
\  \

t h e s e  b y t e s  have been s wi t c hed



These changes  w i l l  no doubt  appe a r  f a m i l i a r ,  s i n c e  you j u s t  
u s e d  t hem t o  p r o t e c t  t h e  t a r g e t  d i s k .  I f  you t r a n s f e r  a n o r ma l  
$04 a c r o s s  w i t h o u t  c h a n g i n g  t h e s e  v a l u e s ,  t h e  RWTS on t h e  
p r o t e c t e d  d i s k  w i l l  j u s t  end up w i t h  n o r ma l  n i b b l e  and b y t e  
t a b l e s ,  and hence not  be a b l e  t o  make se nse  of  t he  e n c r y p t e d  da t a  
on t h a t  d i s k .  On t h e  o t h e r  hand ,  i f  you make t h e  t r a n s f e r ,
t h e  c h e c k s u m  i n  t h e  t a r g e t  d i s k ’ s s e c t o r  $04 w i l l  be 
u n r e c o g n i z a b l e  t o  t he  c o n t r o l l e r  ca r d ,  and hence any a t t e m p t  t o  
boot  t h e  p r o t e c t e d  d i s k  w i l l  f a i l .  The only way t o  r e s o l v e  t h i s  
d i l e m m a  i s  t o  i n s t a l l  t h e  same c h a n g e s  i n  t h e  t a b l e s  on s e c t o r  
$04 t h a t  you o r i g i n a l l y  used t o  p r o t e c t  t h e  d i s k .

F i n i s h  o f f  by w r i t i n g  t he  s e c t o r  t o  t he  p r o t e c t e d  d i s k e t t e .  
Now a d v a n c e  t h e  s e c t o r  number  t o  $05,  s w i t c h  b a c k  t o  d r i v e  one ,  
and copy i t  a c r o s s  t o  d r i v e  two.  Do t he  same w i t h  s e c t o r s  $06 -  
$09.  When t h i s  i s  c o m p l e t e d ,  t h e  d i s k  w i l l  be r e a d y  t o  go.  
You’l l  f i n d  t h a t  i t  b o o t s  nor mal l y  and r uns  BRIAN’S THEME as t he  
h e l l o  program ( i f  not ,  r e p e a t  t he  p r o t e c t i o n  p r o c e s s ,  be i ng  e x t r a  
c a r e f u l  when copyi ng s e c t o r s  $00 -  $09 a c r o s s ) .  However ,  i f  you 
b o o t  up a n o r ma l  DOS and t r y  t o  RUN HELLO on t h e  p r o t e c t e d  d i s k ,  
y o u ’ l l  j u s t  g e t  an I / O  e r r o r  due t o  t h e  ch e c k s u m e f f e c t .  You’ l l  
a l s o  g e t  t h e  same r e s u l t  i f  you t r y  t o  copy t h e  p r o t e c t e d  d i s k  
wi t h  one o f  t he  s t a n d a r d  Apple copy pr ograms .

J u s t  t o  see what  t h e  e n c r y p t e d  v e r s i o n  of  BRIANS THEME l ooks  
l i k e  t o  a normal  DOS, r e b o o t  your  CIA d i s k .  Then t ype  CALL -151,  
f o l l o we d  by B92E:0.  Thi s  c a n c e l s  a l l  d a t a  f i e l d  checksum e r r o r s  
and  e n a b l e s  you  t o  LOAD HELLO f r o m  t h e  d i s k  y o u ’ ve  j u s t  
e n c r y p t e d .  Do t h i s ,  and i f  t h e  ma c h i n e  h a n g s ,  h i t  RESET. Now 
t y p e  LIST and have  a l o o k  a t  t h e  p r o g r a m .  The f i r s t  l i n e s  w i l l  
a p p e a r  more  or  l e s s  n o r m a l ,  b u t  s t a r t i n g  a t  l i n e  200 ,  t h e  p r o g r a m 
code r e a l l y  h i t s  t he  f an.  Eve r y t h i ng  a f t e r  t h a t  i s  a r e a l  mess,  
and o f  c o u r s e  i s  i n c o m p r e h e n s i b l e  t o  any w o u l d - b e  s n o o p e r s .  
Running t h i s  code w i l l  have u n p r e d i c t a b l e  r e s u l t s .

The c o r r u p t e d  BRIAN’S THEME i s  p r e t t y  r e p r e s e n t a t i v e  of  what  
f i l e s  l o o k  l i k e  w h i c h  have  b e e n  e n c r y p t e d  by c h a n g i n g  t h e  
t r a n s l a t e  t a b l e s .  Yo u ’ l l  u s u a l l y  s e e  a l a r g e  b a t c h  o f  
m e a n i n g l e s s  d a t a ,  f o l l o w e d  by a f e w l i n e s  o f  s e n s i b l e  
i n s t r u c t i o n s .  Thi s  i n  t u r n  merges  i n t o  more ga r ba ge ,  and so on.

Bu t  how does  c h a n g i n g  o n l y  one v a l u e  i n  e a c h  o f  t h e  two 
t a b l e s  ha ve  s u c h  a d i s a s t e r o u s  e f f e c t ?  Don’ t  f o r g e t  t h a t  t h e r e  
a r e  only 1/4 as  many DOS 3.3 v a l u e s  a v a i l a b l e  f o r  d i s k  s t o r a g e  as 
t h e r e  a r e  f o r  RAM s t o r a g e  (64 as  o p p o s e d  t o  2 56 ) .  So t o  s t a r t  
w i t h ,  $AB ( o r  any o t h e r  d i s k  n i b b l e  you c h o o s e  t o  m i s t r a n s l a t e )  
i s  more  l i k e l y  t o  be e n c o u n t e r e d  on t h e  d i s k  t h a n  you m i g h t  
t h i n k ,  and a f a i r  number  o f  bogus t r a n s l a t i o n s  of  i t  s hou l d  t hus  
be found when a f i l e  i s  r ea d  in.

Mo r e o v e r ,  c e r t a i n  d e t a i l s  o f  t h e  t r a n s l a t i o n  p r o c e s s  ( t o o  
t r i v i a l  and t e d i o u s  t o  go i n t o  h e r e )  i n s u r e  t h a t  once  a c h a n g e d  
v a l u e  i n  t h e  b y t e  t a b l e  i s  u s e d  t o  t r a n s l a t e  a d i s k  n i b b l e ,  t h e  
r o t  s p r e a d s  t o  a s u b s t a n t i a l  number  o f  t h e  n i b b l e s  n e a r  i t ,  
r e g a r d l e s s  o f  t h e i r  v a l u e .  Thus ,  a s i m p l e  c h a n g e  t o  t h e  t a b l e s
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up f r o n t  c a u s e s  a s t r i k i n g  amount  of  s c r a mb l i n g  l a t e r  on.

Of c o u r s e  i f  you wa n t  t o  i n c r e a s e  t h e  p r o b a b i l i t y  o f  a i l  
your  program be i ng  u n d e c i p h e r a b l e ,  you only have t o  change some 
more b y t e s  i n  t h e  t a b l e s .  The b e s t  way t o  do t h i s  i s  t o  s w i t c h  
some o f  t he  v a l u e s  a round.  For exampl e ,  t r y  swappi ng t he  n i b b l e  
t a b l e  v a l u e s  a t  $BA48 ( n o r m a l l y  a *D3') and $BA53 ( an ’ E6*) by 
t y p i n g  CALL - 1 5 1 ,  f o l l o w e d  by BA48:E6 N BA53:D3.  Make t h e  
c o r r e s p o n d i n g  a l t e r a t i o n s  t o  t h e  b y t e  t a b l e  w i t h  $BAD3:2A N 
BAE6:1F ( t h e s e  a d d r e s s e s  a r e  o b t a i n e d  by addi ng  $D3 and $E6 ont o  
$BA00).  Then pu t  i n  t h e  c h a n g e  f r om $AB t o  $AA d e s c r i b e d  above .  
F i n a l l y ,  i n i t i a l i z e  a d i s k  and t r a n s f e r  t h e  f i r s t  9 s e c t o r s  
a c r o s s  t h e  way you d i d  b e f o r e .  Use a d i f f e r e n t  d i s k e t t e ,  
h o w e v e r ,  b e c a u s e  y o u ’ l l  need t h e  o r i g i n a l  $AA d i s k  f o r  t h e  n e x t  
s e c t i o n .  Remember t o  i n c o r p o r a t e  a l l  t h e  changes  i n  t h e  s e c t o r  
$04 t a b l e s  u s i n g  t h e  same me t hod  y o u ’ve a l r e a d y  l e a r n e d .  Now 
g e t  t h e  program i n t o  memory (by c a n c e l l i n g  t h e  checksum) and have 
a l ook.  shou l d  s t o p  ’em from r i p p i n g  o f f  your  s o f t w a r e !

I q Ltiii EccciSfiked Scitwace
Now t h a t  y o u ’ ve d i s c o v e r e d  how t o  p r o t e c t  s o f t w a r e  by 

p a t c h i n g  t h e  t r a n s l a t e  t a b l e s ,  y o u ’ r e  mor e  t h a n  r e a d y  t o  l e a r n  
how t o  u n p r o t e c t  i t  u s i n g  t h e  same method.  The d i s k  you c r e a t e d  
above w i t h  t he  $AA s u b s t i t u t i o n  f o r  $AB w i l l  make an i d e a l  medium 
f o r  you  t o  p r a c t i c e  on .  S i n c e  The Code  B r e a k e r  d o e s  
a u t o m a t i c a l l y  some o f  t h e  o p e r a t i o n s  y o u ’ve j u s t  done by h a nd ,  
you shou l d  f i n d  t h i s  h a l f  o f  t he  t u t o r i a l  a p i e c e  of  cake.

S t a r t  by BLOADing The Code Br e a ke r  and BRUNing Tr i cky Dick.  
Then put  your  newly p r o t e c t e d  d i s k  i n t o  your  d r i v e  and make s u r e  
t he  d r i v e  number and DOS p a r a m e t e r s  i n  Tr i cky Di ck’s d i s p l a y  a r e  
s e t  t o  r e a d  i t .  Look a t  t r a c k  $11,  s e c t o r  $0F t o  f i n d  t h e  
l o c a t i o n  o f  HELLO ( i n  r e a l i t y ,  BRIAN’ S THEME). I t s  t r a c k  and 
s e c t o r  l i s t  shoul d  be on s e c t o r  $0F o f  t r a c k  12,  and t h e  program 
code  s h o u l d  b e g i n  on s e c t o r  $0E o f  t h e  same t r a c k .  You’l l  f i n d  
t h a t  i f  you t r y  t o  r e a d  in t h e  f i r s t  few s e c t o r s  of  t he  program,  
T r i c k y  Di ck  w i l l  f a i l  on a b o u t  h a l f  o f  t hem.  T h i s  i s  b e c a u s e  
y o u r  t r a n s l a t e  t a b l e  p a t c h e s  h a v e  c a u s e d  t h e  RWTS on t h e  
p r o t e c t e d  d i s k  t o  g e n e r a t e  d a t a  f i e l d  c h e c k s u m s  w h i c h  a p p e a r  
i n c o r r e c t  t o  a normal  RWTS.

Now h i t  CTRL S and change t h e  da t a  f i e l d  checksum d e s i g n a t o r  
f r om ’Y» t o  *N’ a s  shown i n  c h a p t e r  t wo.  T h i s  s h o u l d  a l l o w  you 
t o  r e a d  a l l  t h e  s e c t o r s  i n  BRIAN’ S THEME. However ,  y o u ’ l l  now 
f i n d  t h a t  t h o s e  w h i c h  c a u s e d  a T r i c k y  Di ck  I / O  e r r o r  b e f o r e  you 
c a n c e l l e d  t h e  c h e c k s u m l o o k  l i k e  g a r b a g e  when you f i n a l l y  do 
s u c c e e d  i n  g e t t i n g  t hem i n t o  T r i c k y  D i c k ’s d i s p l a y .  To v e r i f y  
t h i s ,  do an A p p l e s o f t  l i s t i n g  on t hem u s i n g  t h e  s e q u e n c e  I 
e x p l a i n e d  i n  C h a p t e r  t wo .  I f  you e v e r  e n c o u n t e r  t h i s  same 
s i t u a t i o n  w i t h  a n o t h e r  d i s k s ,  you shou l d  i mme d i a t e l y  s u s p e c t  t h e  
p r e s e n c e  o f  some t y p e  o f  p r o t e c t i o n  i n v o l v i n g  t h e  t r a n s l a t e  
t a b l e s .
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To t e s t  t h i s  h y p o t h e s i s ,  r ead  i n  s e c t o r  $04 on t r a c k  $00 and 
f i n d  t h e  b e g i n n i n g  o f  t h e  b y t e  t a b l e .  As m e n t i o n e d  p r e v i o u s l y ,  
i t  s h o u l d  s t a r t  on b y t e  $96 o f  row $90.  T h i s  b y t e  s h o u l d  be a 
*00* as  shown below.

$90:  82 C5 C4 B3 B0 88 00 01
\

f i r s t  va l ue  i n  t h e  by t e  t a b l e

A q u i c k  i n s p e c t i o n  o f  t h e  s t a n d a r d  DOS 3.3 b y t e  t a b l e  
shown e a r l i e r  w i l l  r e v e a l  t h a t  t h e  p o s i t i o n s  o f  'AA'  and *09* 
have  b e e n  r e v e r s e d .  Of c o u r s e ,  you a l r e a d y  know a b o u t  t h i s  
l i t t l e  s u b t e r f u g e  b e c a u s e  you y o u r s e l f  we r e  t h e  a g e n t  o f  i t s  
c r e a t i o n .  N e v e r t h e l e s s ,  p r e t e n d  t h a t  i t ' s  new t o  you and 
c o n t i n u e .  In o r d e r  t o  i l l u s t r a t e  how t o  p r oceed  f rom he r e ,  1*11 
r e p r oduc e  t he  a p p r o p r i a t e  l i n e  of  3.3 t he  b y t e  t a b l e .

o f f s e t :  A6 A7 A8 A9 AA AB AC AD AE AF B0 B1 B2 B3 B4 B5
t a b l e  v a l u e :  07 08 A8 A9 AA 09 0A 0B 0C 0D B0 B1 0E OF 10 11

\  \
b y t e s  which you r e v e r s e d

I n  o r d e r  t o  r e a d  t h e  d i s k ,  we ' ve  g o t  t o  t e l l  The Code
B r e a k e r  t o  e d i t  T r i c k y  D i c k ' s  t a b l e s  t o  t a k e  a c c o u n t  o f  t h e  
a l t e r e d  t a b l e  v a l u e s .

To do t h i s ,  u s e  t h e  ’ I*,  ' J*,  ' K*, and !L? k e y s  ( w i t h  or
w i t h o u t  p r e s s i n g  t h e  CTRL key a t  t h e  same t i m e  t o  h u r r y  t h i n g s  
up) t o  move The Code B r e a k e r ' s  c u r s o r  o v e r  t h e  'AB1 i n  t h e  
d i s p l a y ,  t hen t ype  i n  'AA*. Thi s  va l ue  i s  i n  t he  f i r s t  column of  
t he  d i s p l a y ,  p a r t  of  which i s  shown below.

07-  A6
0 8 -  A7
09-  AB ===> change to  AA 
0A- AC
0B- AD

Now t o  h i t  CTRL S t o  " s a v e "  t h e  c u r r e n t  t a b l e ,  i . e . ,  p a t c h  
i t  i n t o  T r i c k y  Di ck .  J u s t  f o r  some e x t r a  p r a c t i c e ,  h i t  CTRL N, 
f o l l o w e d  by CTRL B. T h i s  w i l l  make t h e  c u r s o r  j ump t o  t h e  
l a s t  and f i r s t  e n t r i e s  i n  t h e  t a b l e  r e s p e c t i v e l y  -  handy i f  
y ou ' r e  ever  i n  a hur r y  t o  g e t  f rom one end t o  t he  o t h e r .

Wh i l e  y o u ' r e  on t h e  f i r s t  b y t e ,  a ' 9 6 ' ,  t y p e  i n  ' AB' .  Keep 
y o u r  eye  on t h i s  v a l u e  and h i t  CTRL R. S i n c e  t h i s  command 
r e s t o r e s  t h e  t a b l e  t o  i t s  p r e v i o u s  f o r m ,  t h e  ' AB* c h a n g e s  r i g h t  
bac k  t o  a ' 9 6 ' .  However ,  n o t i c e  t h a t  t h e  'AA'  you p r e v i o u s l y  
e n t e r e d  r e m a i n s  u n c h a n g e d .  T h i s  i s  b e c a u s e  you s a v e d  i t  w i t h  
CTRL S. I f  you w a n t e d  t o  go r i g h t  bac k  t o  t h e  s t a n d a r d  DOS 3.3 
n i b b l e  t a b l e  (whi ch you don ' t  a t  t h i s  p o i n t ) ,  you would t ype  i n  a
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F

CTRL D and t h e  *AA* would be r e p l a c e d  w i t h  t he  s t a n d a r d  v a l u e  f o r  
t h a t  p o s i t i o n ,  an *ABf. I f  w h i l e  on t h e  *96*, you had d u p l i c a t e d  
one o f  t h e  b y t e s  i n  t h e  t a b l e ,  or  k e y e d  i n  an i l l e g a l  v a l u e ,  i t  
would have begun t o  f l a s h .  In e i t h e r  ca s e ,  CTRL R would have put  
t h i n g s  b a c k  t h e  way t h e y  we r e  b e f o r e  you made t h e  o f f e n d i n g  
k e y s t r o k e s .

F
r
f

Having s u c c e s s f u l l y  e d i t e d  t h e  t r a n s l a t e  t a b l e s ,  you can now \
r e a d  a l l  o f  t h e  s e c t o r s  i n  B RIAN* S THEME, a l i a s  HELLO, on t h e  
p r o t e c t e d  d i s k .  Hi t  CTRL C t o  g e t  back t o  Tr i cky  Dick,  and check 
t h i s  o u t .  I f  you g e t  an I / O  e r r o r ,  go ba c k  t o  The Code B r e a k e r ,  I
h i t  CTRL D, and t r y  aga i n .

Xbe fib d fib Switch F
Thi s  i s  t he  most  common a l t e r a t i o n  t o  t h e  t a b l e s  c u r r e n t l y  

i n  u s e .  What  t h e  p e r s o n  p r o t e c t i n g  t h e  d i s k  d o e s  i s  s u b s t i t u t e  
*05* (a v a l u e  n o r m a l l y  r e s e r v e d  f o r  h e a d e r s )  i n  p l a c e  o f  ' D6? (a 
l e g a l  v a l u e ) .  T h i s  l e a v e s  fD6* o u t  o f  t h e  t a b l e s  e n t i r e l y ,  and 
hence t u r n s  i n t o  a r e s e r v e d  v a l u e  as f a r  as t h a t  p a t i c u l a r  DOS
i s  c o n c e r n e d .  ' DS1 i s  t h e n  s u b s t i t u t e d  f o r  ' D51 i n  t h e  a d d r e s s  
and d a t a  h e a d e r s  ( a f t e r  a l l ,  i t  has  j u s t  become a r e s e r v e d  b y t e ) .  
So i f  you s e e  h e a d e r s  b e g i n n i n g  w i t h  t h i s  b y t e ,  c h a n g e  T r i c k y  
D i c k ' s  DOS mark d i s p l a y  a c c o r d i n g l y ,  and a l s o  c a n c e l  t h e  d a t a  
f i e l d  c h e c k s u m ( a s  e x p l a i n e d  i n  C h a p t e r  5) .  Then r e a d  i n  a few 
s e c t o r s  f rom he r e  and t h e r e  and l i s t  t h e i r  c o n t e n t s .  I f  you f i n d  
ga r ba ge  a l t e r n a t i n g  w i t h  s e n s i b l e  code,  you shou l d  s u s p e c t  t h a t  
t h e  D5 -  D6 s w i t c h  i s  i n  e f f e c t .

F
t
t
fc

F
The n e x t  s t e p  i s  t o  u s e  The  Code B r e a k e r  t o  e d i t  t h e  

t r a n s l a t e  t a b l e ,  p u t t i n g  a *D6* i n  p l a c e  o f  t h e  *D5!. Now r e a d  i n  
a few s e c t o r s  and l i s t  t hem.  The odds  a r e  p r e t t y  good y o u ' l l  be 
make s e ns e  o f  t h e i r  c o n t e n t s .

Remember f i n a l l y  t h a t  d i s k s  whose t a b l e s  have been a l t e r e d  
may ha ve  a l s o  b e e n  s u b j e c t e d  t o  o t h e r  p r o t e c t i o n  m e t h o d s .  Be 
s u r e  t o  c h e c k  f o r  t h i s  when w o r k i n g  w i t h  s u c h  a d i s k .

F
F .

f c

We l l  f o l k s ,  t h a t ' s  a l l  t h e r e  i s  t o  The Code B r e a k e r .  You 
a r e  now p r i v y  t o  one o f  t h e  l a t e s t  s o f t w a r e  p r o t e c t i o n  s e c r e t s  
( a t  t he  t i me  o f  w r i t i n g ) .  By now you s houl d  a l s o  be p r e t t y  handy 
w i t h  t h e  CIA u t i l i t i e s ,  and know y o u r  way a r o u n d  t h e  d i s k  q u i t e  
w e l l .  Al l  o f  w h i c h  means  you a r e  r e a d y  f o r  y o u r  n e x t  e n c o u n t e r  
w i t h  a new member  o f  t h e  CIA -  so t u r n  t h e  p a g e  and s h a k e  ha n d s  
w i t h  The Tr a ce r .
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CHAPTER SEVEN — The Tracer

59

•a

I f  y o u ' v e  e v e r  w a n t e d  t o  f i n d  s o m e t h i n g  on a d i s k ,  The 
Tr a c e r  i s  f o r  you.  Th i s  member of  t he  CIA team w i l l  s e a r c h  each 
s e c t o r  i n  t h e  r a n g e  you s p e c i f y ,  s n i f f i n g  o u t  t h e  c a t a l o g ,  t h e  
VTOC, a l l  t r a c k  and s e c t o r  l i s t s ,  and any 1 -  6 s t r i n g s  you 
e l e c t .  You can choose  any or  a l l  of  t h e s e  o p t i o n s  and The Tr a c e r  
w i l l  t u r n  t hem up i n  r e c o r d  t i m e ,  j u m p i n g  i n t o  T r i c k y  Di ck  t o  
p o i n t  ou t  each found i t e m on t he  d a t a  d i s p l a y .

The T r a c e r ' s  s e r v i c e s  a l l o w  you t o  c a r r y  o u t  an a l m o s t  
u n l i m i t e d  v a r i e t y  o f  d i s k  t a s k s  q u i c k l y  and e a s i l y .  For example ,  
I ' m g o i n g  t o  show you i n  t h i s  c h a p t e r  how t o  f i n d  and r e s c u e  l o s t  
f i l e s  i n  t he  most  r a p i d  manner  p h y s i c a l l y  p o s s i b l e  on t he  Apple.  
You ' l l  a l s o  l e a r n  how t o  t u r n  your  machine i n t o  a t e x t  r e t r i e v a l  
" s e a r c h  engi ne"  t o  t r a c k  down word p r o c e s s o r  and document  f i l e s  
on t h e  b a s i s  o f  key wor ds  and p h r a s e s .  Or wou l d  you l i k e  t o  
s e a r c h  f o r  one o r  a s e r i e s  o f  s t r i n g s  s p e c i f i e d  i n  h i g h  ASCII ,  
l ow ASCII ,  or  hex -  and do t h i s  w h e r e  e i t h e r  a n o r ma l  o r  a b n o r m a l  
d i s k  f o r m a t  i s  p r e s e n t ?  And on t he  s u b j e c t  o f  funny f o r m a t t i n g ,  
p e r h a p s  y o u ' d  f i n d  i t  u s e f u l  t o  l o c a t e  t r a c k  and s e c t o r  l i s t s ,  
t h e  VTOC, and t h e  c a t a l o g  on p r o t e c t e d  d i s k s .  The s e  and many 
o t h e r  d i s k  m i r a c l e s  a r e  p o s s i b l e  onc e  y o u ' v e  s o a k e d  up t h i s  
c h a p t e r ,  so l e t ' s  g e t  s t a r t e d  r i g h t  away by l e a r n i n g  how t o  
communi ca t e  wi t h  The T r a c e r .

THE TRACER'S INSTRUCTIONS

In t h e  manner  t o  whi ch you a r e  no doubt  accus t omed by now, 
I ' m g o i n g  t o  s t a r t  o u t  w i t h  a b r i e f  d i s c u s s i o n  o f  t h e  T r a c e r ' s  
i n s t r u c t i o n s ,  and t he n  f o l l o w  up w i t h  a more i n - d e p t h  t u t o r i a l .  
As u s u a l ,  t h e  b e s t  way t o  u s e  t h i s  c h a p t e r  i s  t o  r e a d  t h i s  f i r s t  
s e c t i o n  c a r e f u l l y ,  t r y i n g  out  t h e  v a r i o u s  commands,  t he n  pr oceed  
a f t e r w a r d s  to t he  t u t o r i a l .

Xcicltu fi acd sod Ibe Icacec
J u s t  l i k e  t h e  o t h e r  two modules ,  you a l wa ys  have t o  use  The 

T r a c e r  i n  c o n j u n c t i o n  w i t h  T r i c k y  Di ck .  To g e t  The T r a c e r  i n t o  
memory,  t y p e  BLOAD THE TRACER and s t a r t  up o l d  T r i c k y .  J u s t  as  
w i t h  t h e  o t h e r  m o d u l e s ,  a CTRL E now g e t s  you d i r e c t l y  i n t o  The 
T r a c e r  and d i s p l a y s  i t s  i n t r o d u c t o r y  s c r e e n .  From t h i s  s c r e e n  
you ca n  e i t h e r  p r e s s  CTRL C t o  g e t  b a c k  t o  T r i c k y  Di c k ,  o r  h i t  
any o t h e r  key t o  o b t a i n  t h e  menu.

Bgadx f a r  Ibfi Xcacfic

B e f o r e  j u m p i n g  f r om T r i c k y  Di ck i n t o  The T r a c e r ,  you w i l l  
need  t o  s e t  t h e  s l o t  and d r i v e  n u mb e r s  (CTRL 0) and t h e  DOS 
v e r s i o n  (CTRL D) o f  t h e  d i s k  you w i s h  t o  s e a r c h .  The ' T='  and 
»S=' p a r a m e t e r s  a r e  a d j u s t e d  a u t o m a t i c a l l y  by The Tr a c e r ,  and t he  
DOS marks d i s p l a y  can be s e t  f rom The T r a c e r ' s  menu (as  d e s c r i b e d

3
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l a t e r ) .  When t h e  menu a p p e a r s ,  T r i c k y  D i c k ' s  p a r a m e t e r s  w i l l  
s t i l l  r e m a i n  i n  v i e w ,  b u t  i t ' s  a u t h o r ' s  name (T.  TSE) i s  b l a n k e d  
f rom t h e  s c r e e n .  He wonft  mind though,  s i n c e  he d i d n ' t  w r i t e  The 
T r a c e r ,  and I  needed t he  room t o  d i s p l a y  some messages .

Xbfi tf££)U
The b e s t  way t o  make u s e  o f  t h i s  s e c t i o n  i s  t o  g e t  The 

T r a c e r ' s  menu up on t h e  s c r e e n  and r e f e r  t o  i t  as  I  d e s c r i b e  i t s  
u s e .  The t o p  p a r t  o f  t h e  menu l i s t s  t h e  5 s e a r c h  o p t i o n s  
a v a i l a b l e .  These a r e :

VERIFY FORMATTING

FIND: T&S LISTS CATALOG SECTORS VTOC

STRINGS:

You make y o u r  s e l e c t i o n s  by p r e s s i n g  'Y'  f o r  " y e s "  o r  ' N' 
f o r  "no" when t h e  c u r s o r  a p p e a r s  on t h e  f i r s t  l e t t e r  o f  e a c h  
o p t i o n .  As s e l e c t i o n s  a r e  made,  t he  c u r s o r  j umps  f rom one o p t i o n  
t o  t h e  n e x t .  The T r a c e r  i m m e d i a t e l y  i n v e r s e s  e a c h  o p t i o n  you 
s e l e c t ,  t hus  h i g h l i g h t i n g  them f o r  l a t e r  r e f e r e n c e  as you p r oce ed  
t h r ough  t he  menu.

The n u mb e r s  1 -  6 d i r e c t l y  b e n e a t h  "STRINGS" a r e  w h e r e  you 
t y p e  i n  t h e  hex a n d / o r  ASCII  s t r i n g s  you w a n t  t o  l o o k  f o r ,  and 
t h e  RANGE s e c t i o n  a l l o w s  you t o  s p e c i f y  t h e  h i g h  and l ow p o i n t s  
o f  t h e  r a n g e  you w i s h  t o  s e a r c h .  Now l e t ' s  s t a r t  a t  t h e  t o p  o f  
t h e  menu and wor k  down t h r o u g h  i t  i n  d e t a i l .

l i eci f t t  Eccieat t iDE

Thi s  i s  where  t h e  c u r s o r  comes when t h e  menu f i r s t  a p p e a r s .  
A »Y' h e r e  t e l l s  The T r a c e r  t o  r e a d  i n  s e c t o r s  on t h e  d i s k ,  b u t  
n o t  t o  a n a l y s e  t hem i n  any way.  The T r a c e r  w i l l  do t h i s  u s i n g  
t h e  DOS v e r s i o n  and s e c t o r  ma r k s  shown i n  t h e  T r i c k y  Di ck 
d i s p l a y .  T h i s  a l l o w s  you t o  c h e c k  ve r y  r a p i d l y  w h e t h e r  a r a n g e  
o f  s e c t o r s  ( o r  t h e  e n t i r e  d i s k ,  i f  you l i k e  ) i s  r e a d a b l e  u s i n g  
a p a r t i c u l a r  s e t  o f  v a l u e s  i n  t h e s e  p a r a m e t e r s .  S i n c e  t h e  
f o l l o w i n g  4 o p t i o n s  do i n v o l v e  a n a l y s i s  o f  t h e  s e c t o r  d a t a ,  i f  
you t ype  a ' Y' i n  r e s p o n s e  t o  " v e r i f y " ,  t h e  c u r s o r  w i l l  s k i p  over  
them and jump s t r a i g h t  down t o  bo t t om of  t he  menu, p r ompt i ng  you 
t o  e n t e r  t he  r ange  o f  s e c t o r s  you wi sh  t o  check out .  I f  i n s t e a d  
you t ype  i n  an 'N' f o r  t h i s  f i r s t  o p t i o n ,  t he  c u r s o r  w i l l  pr oceed  
t o  . . . .

X&S L i s t s

A »Y* h e r e  t e l l s  The T r a c e r  t o  l o o k  f o r  and d i s p l a y  a l l  
T r a c k  and S e c t o r  L i s t s  w i t h i n  t h e  s e a r c h  r a n g e  you a r e  g o i n g  t o  
e n t e r  l a t e r  i n  t h e  menu.  S t a r t i n g  h e r e ,  e i t h e r  a 'Y'  o r  an *N' 
r e p l y  t o  e a c h  o p t i o n  c a u s e s  t h e  c u r s o r  t o  move d i r e c t l y  on t o  t h e  
n e x t .
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As t h e  name i m p l i e s ,  s e l e c t i n g  t h i s  o p t i o n  t e l l s  The T r a c e r  
t o  s e a r c h  f o r  c a t a l o g  s e c t o r s  w i t h i n  a g i ve n  r ange and show them 
t o  you .  Of c o u r s e ,  w i t h  a n o r ma l  d i s k  you a l r e a d y  know w h e r e  t h e  
c a t a l o g  i s ,  but  t h i s  p a r t i c u l a r  s e r v i c e  cou l d  prove r a t h e r  u s e f u l  
when wor k i ng  wi t h  p r o t e c t e d  s o f t w a r e  where  t h e  c a t a l o g  i s  l i k e l y  
to be somewhere e l s e  on t he  d i s k .

11QQ
Thi s  e n a b l e s  you t o  s e a r c h  f o r  t h e  Volume Tabl e  o f  Co n t e n t s ,  

w h i c h  u n d e r  a n o r ma l  DOS i s  a l w a y s  f o u n d  on t r a c k  $11,  s e c t o r  
$00,  b u t  w h i c h  c o u l d  t u r n  up a n y w h e r e  on a p r o t e c t e d  d i s k .  I f  
you need  any b r u s h i n g  up on t h e  f u n c t i o n  o f  t h e  VTOC, have  
a n o t h e r  qu i c k  l ook  a t  my d i s c u s s i o n  of  i t  i n  Chapt e r  2.

IMPORTANT NOTE: Though t h i s  n e v e r  h a p p e n e d  onc e  i n  my
b e n c h m a r k  t r i a l s  w i t h  s e v e r a l  doze n  d i s k s  o f  p e r s o n a l  and 
c o m m e r c i a l  s o f t w a r e ,  i t ' s  j u s t  p o s s i b l e  t h a t  a s e c t o r  w h i c h  i s  
n o t  a T&S l i s t ,  c a t a l o g  s e c t o r ,  o r  t h e  VTOC c o u l d  l o o k  l i k e  one 
o f  t h e s e  t o  The T r a c e r .  S i m i l a r l y ,  h a v i n g  w r i t t e n  t h e  p r o g r a m 
m y s e l f ,  I can  t h i n k  o f  a few ways  o f  " p r o t e c t i n g "  t h e s e  3 t y p e s  
of  s e c t o r s  by changi ng  them so t h a t  they would be u n r e c o g n i z a b l e  
t o  The T r a c e r ,  y e t  wou l d  n o t  s c r e w  up any DOS o p e r a t i o n s .  
S i m i l a r l y ,  The T r a c e r  may p a s s  o v e r  one o f  t hem i f  t h e  s e c t o r  has  
been  b a d l y  c l o b b e r e d .  So e x p e c t  a b o u t  99 and 4 4 / 1 0 0 % a c c u r a c y ,  
but  d on ' t  hope f o r  a b s o l u t e  i n f a l l i b i l i t y .

ANOTHER IMPORTANT NOTE: P r o t e c t e d  d i s k s  may n o t  h a v e  a
VTOC, c a t a l o g ,  or  T&S l i s t s .  T h e i r  p r o g r a m s  may be l o a d e d  by 
d i r e c t  d i s k  a c c e s s ,  t h u s  o b v i a t i n g  t h e  need f o r  t h e s e  3 i t e ms .

SiCiagS

I f  you a n s w e r  'Y* t o  t h i s  o p t i o n ,  you w i l l  be a b l e  t o  
s p e c i f y  f r om 1 t o  6 s t r i n g s  e i t h e r  i n  hex ,  h i g h  ASCII ,  o r  l ow 
ASCII ,  and The T r a c e r  w i l l  l o o k  f o r  t hem i n  e a c h  s e c t o r  o f  t h e  
r ange  you d e s i g n a t e .  Your 'Y1 r e p l y  c a u s e s  t he  word "STRINGS" to 
l i g h t  up and t h e  c u r s o r  t o  j ump j u s t  b e l o w i t ,  n e x t  t o  t h e  " 1 - " .  
T h i s  p r o m p t s  you t o  t e l l  The T r a c e r  w h i c h  o f  t h e  3 t y p e s  o f  
s t r i n g s  you wa n t  t o  e n t e r ,  so y o u ' l l  ne e d  t o  s e l e c t  one o f  t h e  
f o l l o w i n g :

S k c io g  Seeing UsstlgnakQx:
Hexadecimal  t ype  a ' $ '  s i g n
High ASCII t ype  an 'H'
Low ASCII t ype  an , LI

The c h a r a c t e r  you t y p e  w i l l  be e c h o e d  i n  i n v e r s e  on t h e  l e f t  
o f  t h e  c u r s o r .  T h i s  i s  y o u r  s i g n a l  t o  s t a r t  k e y i n g  i n  t h e  
s t r i n g ,  whereupon ' t h e  i n v e r s e d  s t r i n g  d e s i g n a t o r  w i l l  jump over  
t o  t h e  l e f t  o f  t h e  " 1 - "  t o  r e m a i n  t h e r e  w h i l e  you f i l l  o u t  t h e  
r e s t  o f  t he  menu.
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I f  you a r e  e n t e r i n g  a be* s t r i n g ,  s p a c e s  b e t w e e n  hex b y t e s  
won' t  be a c c e p t e d .  Thi s  a l l o w s  maximum room on t he  menu f o r  your  
s t r i n g .  Hex s t r i n g s  can c o n t a i n  f r om 1 t o  15 b y t e s .  Be sure to 
put the leading zeros on all hex bytes you enter. For  e x a m p l e ,  
' 3 '  shou l d  be e n t e r e d  as 03.

I f  you a r e  e n t e r i n g  an ASCII s t r i n g ,  s p a c e s  w i l l  be a c c e p t e d  
and w i l l  become p a r t  o f  t h e  s t r i n g .  You c a n  a l s o  e n t e r  c o n t r o l  
c h a r a c t e r s  i n  an ASCII s e a r c h  s t r i n g  and t h e s e  w i l l  be d i s p l a y e d  
i n  i n v e r s e  on t h e  menu.  I f  you w a n t  t o  d e s i g n a t e  a CTRL M, t y p e  
i n  a CTRL SHIFT M ( o r d i n a r y  CTRL M i s  t h e  same as  a c a r r i a g e  
r e t u r n  -  which t e l l s  The T r a c e r  t h a t  you have f i n i s h e d  t y p i n g  t he  
p r e s e n t  s t r i n g ) .  High or  low ASCII s t r i n g s  can c o n s i s t  o f  1 -  20 
a l p h a n u me r i c  c h a r a c t e r s .

When you e n t e r  t h e  1 5 t h  b y t e  o f  a hex s t r i n g  o r  t h e  2 0 t h  
c h a r a c t e r  o f  an ASCII  s t r i n g ,  The T r a c e r  w i l l  sound a t o n e  and 
w i l l  r e f u s e  t o  t a k e  any more i n p u t .

You can i n d i c a t e  w i l d c a r d  by t e s  or  c h a r a c t e r s  i n  any s t r i n g  
by u s i n g  t h e  , = l s i g n .  H o w e v e r ,  t o  a v o i d  c e r t a i n  s e a r c h  
p r ob l ems ,  a w i l d c a r d  w i l l  not  be a c c e p t e d  as  t he  f i r s t  c h a r a c t e r  
o f  a s t r i n g .  So i f  you w a n t  t o  s e a r c h  f o r ,  s a y ,  =ILLER,  j u s t  
e n t e r  ILLER, and you w i l l  g e t  t h e  same r e s u l t s .  I f  you u s e  
w i l d c a r d  i n  a hex s t r i n g ,  y o u ' l l  f i n d  t h a t  The Tr a c e r  w i l l  p r i n t  
a doubl e  '='  t o  i n d i c a t e  t h a t  t h e  w i l d c a r d  s t a t u s  a p p l i e s  t o  bo t h  
d i g i t s  o f  t he  b y t e .

When you have f i n i s h e d  t y p i n g  i n  s t r i n g  1, s i mpl y  h i t  RETURN 
( o r  CTRL M) and t h e  c u r s o r  w i l l  move t o  t h e  " 2 - " ,  p r o m p t i n g  you 
t o  t y p e  i n  a s e c o n d  s t r i n g .  I f  y o u ' r e  e n t e r i n g  a hex s t r i n g ,  
y o u ' l l  n o t i c e  t h a t  The T r a c e r  w o n ' t  a l l o w  you t o  p r e s s  RETURN 
u n l e s s  you h a v e  s p e c i f i e d  b o t h  d i g i t s  o f  a b y t e .  I f  a f t e r  
c o m p l e t i n g  t h e  f i r s t  s t r i n g ,  you d o n ' t  w a n t  t o  s e a r c h  f o r  any 
mor e ,  h i t  RETURN a g a i n  and t h e  c u r s o r  w i l l  j ump down t o  t h e  
"RANGE" s e c t i o n  o f  t he  menu. On t he  o t h e r  hand,  i f  you do want  t o  
s p e c i f y  more s t r i n g s ,  s i mpl y  r e p e a t  t h e  same e n t e r i n g  p r o c e d u r e  
f o r  e a c h  one.

ScsciBiucg tbe Bacas

When t h e  c u r s o r  f i r s t  comes  h e r e  ( a f t e r  you have  s p e c i f i e d  
a l l  t h e  s e a r c h  a r g u m e n t s  you a r e  i n t e s t e d  i n )  i t  w i l l  l a n d  n e x t  
t o  "LOW TRACK-", p r ompt i ng  you t o  e n t e r  t h e  l o w e s t  numbered t r a c k  
i n  t h e  r a n g e  you w i s h  t o  s e a r c h .  "LOW SECTOR" i s  t h e  c u r s o r ' s  
n e x t  s t o p  and wo r k s  e x a c t l y  t h e  same way f o r  t h e  l o w e s t  s e c t o r .  
The h i g h  t r a c k  and s e c t o r  come l a s t  and r e f e r ,  as  t h e i r  names  
i m p l y ,  t o  t h e  h i g h e s t  n u mb e r e d  t r a c k  and s e c t o r  i n  y o u r  s e a r c h  
r ange .

T r a c k  and s e c t o r  n u mb e r s  MUST ALWAYS BE ENTERED IN HEX and 
w i l l  a p p e a r  on t h e  menu as  2 - d i g i t  b y t e s .  However ,  i f  you wa n t  
t o  e n t e r  a s i n g l e  d i g i t  numbe r  w i t h o u t  t y p i n g  t h e  l e a d i n g  z e r o ,  
j u s t  key i n  t h e  d i g i t  f o l l o w e d  by RETURN. For  e x a m p l e ,  i f  you 
w a n t e d  t o  e n t e r  ' 3 1 as  t h e  l ow s e c t o r ,  h i t t i n g  t h e  ' 3 1 key p l u s
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RETURN wou l d  l e a v e  t h e  e n t r y  l o o k i n g  l i k e  t h i s :  LOW SECTOR-03.

J u s t  a s  w i t h  T r i c k y  D i c k ,  t h e r e  i s  no r e s t r i c t i o n  on t h e  
t r a c k  o r  s e c t o r  n u mb e r s  you a r e  a l l o w e d  t o  e n t e r .  So,  f o r  
exampl e ,  you c ou l d  make The T r a c e r  a t t e m p t  t o  s t a r t  i t s  s e a r c h  a t  
t r a c k  $FF, s e c t o r  $FF i f  you w i s h .  However ,  s i n c e  no s u c h  
a d d r e s s  i s  l i k e l y  t o  e x i s t  on any d i s k ,  you w i l l  s i m p l y  g e t  a 
t o r t u r e d  c l i c k i n g  and g r i n d i n g  s ound  f r om y o u r  d r i v e  as  DOS 
v a i n l y  a t t e m p t s  t o  push t he  d i s k  arm 255 t r a c k s  i nwa r ds  t o wa r d s  
t h e  c e n t e r  o f  t h e  d i s k .  T h i s  w i l l  w i l l  i n  no way har m y o u r  
d r i v e ,  b u t  i t  w i l l  b r i n g  t h e  p r o c e e d i n g s  t o  an a b r u p t  h a l t  and 
e l i c i t  an e r r o r  m e s s a g e  f r o m The T r a c e r .  The r e a s o n  f o r  ma k i ng  
i t  p o s s i b l e  t o  e n t e r  any t r a c k  or  s e c t o r  numbers  t o  t he  s t a n d a r d  
v a l u e s  i s  t h a t  t h e  l a t t e r  may be a l t e r e d  t o  n o n s t a n d a r d  v a l u e s  on 
a p r o t e c t e d  d i s k  you wi sh  t o  s e a r c h ,  and t h e  f o r me r  may i n c r e a s e  
on f u t u r e  d i s k  d r i v e s  t o  a q u a n t i t y  w e l l  beyond  t h e  p r e s e n t  $23 
( de c i ma l  36) now a v a i l a b l e  on s t a n d a r d  Apple d r i v e s .

The on l y  t i m e  t h i s  i s  l i k e l y  t o  c a u s e  you p r o b l e m s  i s  i f  you 
a r e  s e a r c h i n g  a 3.2 d i s k  a nd ,  h a v i n g  bec ome  a c c u s t o m e d  t o  3.3 
s e c t o r i n g ,  a c c i d e n t l y  s p e c i f y  a s e c t o r  l a r g e r  t han $0C ( de c i ma l  
13) i n  t h e  s e a r c h  r ange .

When you c o m p l e t e  t h e  SEARCH RANGE s e c t i o n ,  t h e  w o r d s  "ALL 
OK?" w i l l  a p p e a r  a t  t h e  l e f t  edge  o f  t h e  menu,  g i v i n g  you a 
c h a n c e  t o  c h e c k  t h a t  a l l  t h e  i n f o r m a t i o n  you h a v e  j u s t  e n t e r e d  i s  
c o r r e c t .  I f  i t  i s n ' t ,  t y p e  an f Nf h e r e  and t h e  menu w i l l  be 
r e s t a r t e d ,  e r a s i n g  a l l  y o u r  e n t r i e s  i n  t h e  p r o c e s s .  H i t t i n g  a 
'Y* a t  t h i s  p o i n t  b e g i n s  t h e  s e a r c h .

E d i t i n g  fcbeMenu

I f  b e f o r e  p r e s s i n g  RETURN, you d i s c o v e r  t h a t  you have made a 
t y p i n g  e r r o r  when e n t e r i n g  a s t r i n g  t ype  d e s i g n a t o r  (*H», »L», or
' $ ' )  o r  a s t r i n g  i t s e l f ,  key i n  CTRL @ (CTRL SHIFT P) .  T h i s  
e r a s e s  t h e  e n t i r e  l i n e  and r e t u r n s  t h e  c u r s o r  t o  t h e  s t a r t i n g  
p o i n t ,  t h u s  p e r m i t t i n g  you t o  r e t y p e  y o u r  s t r i n g .  CTRL @ a l s o  
w i p e s  t h e  s t r i n g  d e s i g n a t o r ,  so  you w i l l  h a v e  t o  r e - e n t e r  t h i s  
a l s o .  CTRL @ a l s o  e r a s e s  t h e  p r e s e n t  e n t r y  i n  t h e  "RANGE" 
s e c t i o n .  H i t t i n g  CTRL Z a few t i m e s  s t e p s  back t h r ough  t h e  RANGE 
e n t r i e s ,  e r a s i n g  as  i t  g o e s .  T h i s  a l l o w s  you t o  r e p l a c e  t h e s e  
e n t r i e s  w i t h o u t  r e s t a r t i n g  t h e  MENU. I t  ca n  even be u s e d  when 
you g e t  t h e  "ALL OK" prompt .

fiy& q£ fcfee Mean
At a l m o s t  any t i m e  when you a r e  f i l l i n g  i n  t h e  menu,  h i t t i n g  

CTRL C w i l l  r e t u r n  you t o  T r i c k y  Di c k ,  and ESCAPE w i l l  r e s t a r t  
t h e  menu,  b o t h  i n s t r u c t i o n s  c a n c e l l i n g  e v e r y t h i n g  you have  
e n t e r e d .  The only t i me  you c a n ' t  use  t h e s e  two commands i s  a f t e r  
you h a v e  t y p e d  t h e  f i r s t  b y t e  o f  a s t r i n g ,  o r  t h e  f i r s t  d i g i t  o f  
a t r a c k  or  s e c t o r  numbe r .  At  t h a t  p o i n t  i n  t h e  p r o c e e d i n g s ,  you 
w i l l  have t o  h i t  CTRL @ f i r s t  b e f o r e  i s s u i n g  t h e  command.
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tffiw Ibe leasee leases
When The T r a c e r  s c a n s  a d i s k ,  t h e  menu i s  r e p l a c e d  w i t h  an 

i n v e r s e  "SEARCHING” m e s s a g e ,  and t h e  t r a c k s  and s e c t o r s  b e i n g  
e x a m i n e d  a r e  c l o c k e d  up n e x t  t o  "T = " and "S=" r e s p e c t i v e l y .  I f  
you w a t c h  t h i s  l a t t e r  d i s p l a y ,  you w i l l  n o t i c e  t h a t  The T r a c e r  
ALWAYS STARTS ITS SEARCH AT THE HIGHEST TRACK AND SECTOR IN THE 
RANGE AND WORKS DOWNWARDS TO THE LOWEST TRACK AND SECTOR. Thi s  
s t r a t e g y  has been adopt ed  bec aus e  DOS a l wa ys  w r i t e s  f i l e s  on t h e  
d i s k  i n  t h i s  ma n n e r .  By s e a r c h i n g  t h r o u g h  t h e  s e c t o r s  i n  t h e  
s a m e  b a c k w a r d s  o r d e r ,  The  T r a c e r  g a i n s  s u b s t a n t i a l  s p e e d  
a d v a n t a g e s  and g r e a t l y  i n c r e a s e s  t h e  l i k e l i h o o d  o f  d e t e c t i n g  
s e c t o r  o v e r l a p s  ( soon t o  be d i s c u s s e d ) .

bou lbs leaser Elaes Mbatlb Ecucd
D u r i n g  t h e  c o u r s e  o f  a s e a r c h ,  The T r a c e r  r e a d s  one s e c t o r  

a t  a t i m e  i n t o  T r i c k y  D i c k ' s  b u f f e r  ( a t  $2E00 -  $ 2 EFF) and
c h e c k s  i t  t o  s e e  e i t h e r  i f  i t ' s  one o f  t h e  s e c t o r  t y p e s  y o u ' v e  
s e l e c t e d  o r  c o n t a i n s  a s t r i n g  y o u ' r e  l o o k i n g  f o r .  When The 
T r a c e r  f i n d s  one of  t he  s e a r c h  a r gument s  you ' ve  s p e c i f i e d  on t h e  
menu,  i t  i m m e d i a t e l y  j u mp s  ba c k  i n t o  T r i c k y  Di ck  and u s e s  
T r i c k y ' s  d a t a  d i s p l a y  w i t h  ASCII  t o  e x h i b i t  t h e  c o n t e n t s  o f  t h e  
l u c k y  s e c t o r .  The hex n u mb e r s  wh i c h  t h e n  a p p e a r  a f t e r  "T=" and 
"S=" i n d i c a t e  t h e  t r a c k  and s e c t o r  a d d r e s s  w h e r e  t h e  f i n d  was  
made.

I f  The T r a c e r  has found a s p e c i f i e d  StCAflg, i t  p l a c e s  Tr i cky  
D i c k ' s  c u r s o r  on t h e  f i r s t  b y t e  o f  t h a t  s t r i n g  and ,  wh e r e  
p o s s i b l e ,  t h e  d a t a  d i s p l a y  i s  a d j u s t e d  so t h a t  t h e  row i n  w h i c h  
t he  s t r i n g  a p p e a r s  a t  t he  t op  o f  t he  d a t a  d i s p l a y .  In a d d i t i o n ,  
t h e  word "STRING",  i n  i n v e r s e ,  a p p e a r s  i n  t h e  u p p e r  l e f t  c o r n e r  
o f  t he  s c r e e n  (where  "BY T TSE" used t o  be) .  Thi s  i s  f o l l o w e d  by 
t h e  number  on t h e  menu a f t e r  w h i c h  you t y p e d  t h e  s t r i n g .

Whe neve r  The T r a c e r  f i n d s  a T&S l i s t ,  a c a t a l o g  s e c t o r ,  o r  
t h e  VTOC, i t  d i s p l a y s  t h e  f i r s t  h a l f  o f  t h e  s e c t o r  i n  T r i c k y  
D i c k ' s  d a t a  p l u s  ASCII  d i s p l a y ,  and p l a c e s  t h e  c u r s o r  on b y t e  
$00.  The Tr a c e r  w i l l  a l s o  show,  i n  i n v e r s e  and a t  t h e  up^er  l e f t  
c o r n e r  o f  t h e  s c r e e n ,  e x a c t l y  w h i c h  o f  t h e s e  3 s e c t o r  t y p e s  i t  
has  found.

Note t h a t  when The T r a c e r  jumps t o  Tr i cky  Di ck ' s  d i s p l a y  to 
f l a g  s o m e t h i n g  i t  ha s  l o c a t e d ,  i t  p a s s e s  c o m p l e t e  c o n t r o l  t o  
T r i c k y  Di ck .  T h i s  means  t h a t  you a r e  a c t u a l l y  " i n "  T.D. and can 
use a l l  o f  i t s  commands and f u n c t i o n s .  So,  f o r  exampl e ,  i f  The 
T r a c e r  has  j u s t  f ound  a s e a r c h  s t r i n g  and j u mp e d  t o  T r i c k y  Di ck 
t o  p l a c e  t he  c u r s o r  on t he  f i r s t  c h a r a c t e r ,  you can e a s i l y  change 
t he  s t r i n g  and t he n  w r i t e  t h e  a l t e r e d  s e c t o r  back t o  t h e  d i s k  in 
t h e  u s u a l  m a n n e r .  Or ,  y o u  m i g h t  w a n t  t o  h i t  CTRL ' L'  t o  
d i s s a s s e m b l e  a l l  t h e  code  f r om t h e  f l a g g e d  s t r i n g  t o  t h e  end o f  
t h e  s e c t o r .  I g u e s s  you c a n  s e e  t h a t  u s i n g  t h e  T r a c e r  i n  t a nde m 
w i t h  T r i c k y  Di ck  op e n s  up a w e a l t h  o f  p o s s i b i l i t i e s  f o r  d i s k  
d i d d l i n g ,  l i m i t e d  only by your  r e q u i r e m e n t s  and e x p e r i e n c e  wi t h  
t h e  two pr ograms .
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CQctiBuicg Seaceb

Once The T r a c e r  has s p o t t e d  a s t r i n g  or  s e c t o r  t ype  you a r e  
i n t e r e s t e d  i n ,  and has r e t u r n e d  t o  Tr i cky Dick to d i s p l a y  i t ,  t he  
h u n t  i s  by no means  o v e r  and t h e  The T r a c e r  i s  s t i l l  " l i v e " .  
T h i s  means  t h a t  i f  you now p r e s s  CTRL E, The T r a c e r  w i l l  n o t  
f l a s h  up i t s  i n t r o d u c t o r y  s c r e e n  as i t  no r ma l l y  would,  but  w i l l  
c o n t i n u e  t o  a n a l y s e  t h e  d a t a  p r e s e n t l y  i n  t h e  b u f f e r  i f  y o u r  
s e l e c t i o n s  so r e q u i r e .  A f t e r  t h a t ,  i t  w i l l  l ook t h r o u g h  a l l  t he  
r e ma i n i ng  s e c t o r s  i n  t he  s e a r c h  r ange  f o r  e v e r y t h i n g  you s e l e c t e d  
i n  t h e  menu.

T h i s  means  t h a t ,  u n l e s s  you s p e c i f y  o t h e r w i s e ,  The T r a c e r  
w i l l  s e a r c h  t h r o u g h  t h e  r e s t  o f  t h e  s e c t o r  d a t a  p r e s e n t l y  i n  
Tr i cky Di ck’s b u f f e r  f o r  f u r t h e r  o c c u r e n c e s  of  any s t r i n g  i t  has 
j u s t  f o u n d ,  gfld w i l l  r e p e a t  t h i s  p r o c e s s  f o r  e v e r y  o t h e r  s t r i n g  
you t yped  i n  t h e  menu. I t  does  t h i s  i n  n u me r i c a l  o r d e r ,  so every 
o c c u r r e n c e  o f  s t r i n g  1 on t h e  menu i s  f l a g g e d  f i r s t ,  t h e n  a l l  
e x a m p l e s  o f  s t r i n g  2 a r e  shown,  and so on.  Once a s t r i n g  h a s  
been l o c a t e d  i n  a g i ve n  s e c t o r ,  t he  s e a r c h  f o r  o t h e r  exa mpl e s  of  
i t  or  o t h e r  s e l e c t e d  s t r i n g s  i s  i n s t a n t a n e o u s .

However ,  once  The T r a c e r  has  f o u n d  a T&S l i s t ,  c a t a l o g  
s e c t o r ,  or  VTOC, i t  w i l l  no t  a n a l y s e  t h a t  s e c t o r  f u r t h e r  when you 
h i t  CTRL E, b u t  w i l l  p a s s  on t o  t h e  n e x t  one i n  t h e  s e a r c h  r a n g e  
( t h i s  do e s n ’t  apply u n l e s s  you s p e c i f i c a l l y  s e l e c t e d  one or  more 
o f  t h e s e  3 s e a r c h  o p t i o n s ) .  I n  s uc h  a c a s e ,  f u r t h e r  a n a l y s i s  o f  
t he  same s e c t o r  da t a  i s  a l mo s t  a l ways  u n n e c e s s a r y ,  and s k i p p i n g  
i t  s p e e d s  up t h e  s e a r c h .  For  e x a m p l e ,  i f  a p a r t i c u l a r  s e c t o r  
t u r n s  o u t  t o  be a VTOC, t h e n  i t  c a n ’ t  p o s s i b l y  a l s o  be a c a t a l o g  
s e c t o r  or  a T&S l i s t ,  nor  i s  i t  l i k e l y  t o  c o n t a i n  any s t r i n g  t h a t  
t h e  u s e r  i s  s e a r c h i n g  f o r .  I f  you want  t o  be a b s o l u t e l y  c e r t a i n ,  
h o w e v e r ,  have  a q u i c k  l o o k  f o r  any o f  y o u r  s e a r c h  s t r i n g s  i n  
t h e s e  3 t y p e s  o f  s e c t o r s  i f  The Tr a c e r  t u r n s  one up.

ttand.Ufig Sestar Qxzulaa
By ’’s e c t o r  o v e r l a p ” , I mean t h a t  p a r t  o f  a s e a r c h  s t r i n g  i s  

f o u n d  i n  t h e  l a s t  c o u p l e  o f  b y t e s  o f  one s e c t o r ,  and t h e  r e s t  o f  
i t  i s  l o c a t e d  i n  t h e  f i r s t  few b y t e s  o f  t h e  ve r y  n e x t  s e c t o r .  
The bad news abou t  t h i s  p a r t i c u l a r  s i t u a t i o n  i s  t h a t  t h e r e  i s  no 
way t o  h a n d l e  i t  c o m p l e t e l y  s a t i s f a c t o r i l y .  The good news  i s  
t h a t  i t  i s  p r e t t y  u n l i k e l y  t o  o c c u r .  For  e x a m p l e ,  t h e  odds  
a g a i n s t  a 5 - b y t e  s t r i n g  w h i c h  o c c u r s  onc e  on t h e  d i s k  b e i n g  s p l i t  
be t ween two s e c t o r s  i s  4 i n  256,  or  63 t o  1 a g a i n s t .

N o n e t h e l e s s ,  The T r a c e r  has  an a l g o r i t h m  f o r  s p o t t i n g  and 
f l a g g i n g  o v e r l a p p i n g  s t r i n g s .  What i t  does  i s  d i s p l a y  t he  s e c t o r  
which c o n t a i n s  t he  l a s t  of  t he  s p l i t  s t r i n g .  I t  a l s o  p l a c e s
Tr i cky Di ck’s c u r s o r  on t he  o f  t he  s t r i n g ,  and,  j u s t  to
be s u r e  you know w h a t ’ s g o i n g  on,  d i s p l a y s  a f l a s h i n g  *0* ( f o r  
’’o v e r l a p ” ) i n  f r o n t  o f  t h e  ’’STRING" m e s s a g e  i n  t h e  u p p e r  r i g h t  
c o r n e r  o f  t h e  s c r e e n .  T h i s  means  you w i l l  have  t o  l o o k  a t  t h e  
p r e v i o u s  ( i . e .  c o n s e c u t i v e l y  h i g h e r  numb e r e d )  s e c t o r  t o  s e e  
a n d / o r  c h a n g e  t h e  f i r s t  p a r t  o f  t h e  s t r i n g .  To do t h i s ,  p r e s s
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t he  r i g h t  a r r ow once,  f o l l o w e d  by CTRL R f rom Tr i cky Dick.  Then 
move t o  l i n e  $F8 t o  see t he  s t r i n g ' s  f i r s t  b y t e s .

U n f o r t u n a t e l y ,  h o w e v e r ,  t h e r e  d o e s n ' t  s e e m t o  be  any 
p r a c t i c a l  way o f  d e s i g n i n g  a s e a r c h  u t i l i t y  bo t h  f o r  s t a n d a r d  and 
n o n s t a n d a r d  DOS w h i c h  i s  c e r t a i n  t o  p i c k  up e v e r y  s i n g l e  
o c c u r r e n c e  o f  an o v e r l a p p i n g  s t r i n g .  T h i s  i s  b e c a u s e  t h e r e  a r e  
many p o s s i b l e  s e c t o r  o r d e r s  o t h e r  t h a n  t h e  s t a n d a r d  DOS o r d e r  
u t i l i z e d  by The T r a c e r .  For  e x a m p l e ,  t h e  s e c t o r  o r d e r  may have  
been r e a r r a n g e d  t o  speed up d i s k  a c c e s s ,  and hence be d i f f e r e n t  
f rom t he  sequence  i n  which The Tr a c e r  s e a r c h e s  t he  d i s k  ( whi ch  i s  
bas ed  on a nor mal  DOS skew) .  Of t en t oo ,  f i l e s  a r e  not  w r i t t e n  in 
c o n s e c u t i v e  s e c t o r s ,  but  a r e  s c a t t e r e d  around t he  d i s k .  F i n a l l y ,  
and mos t  i m p o r t a n t l y ,  d o n ' t  f o r g e t  t h a t  t h e  i ma ge  o f  DOS i t s e l f  
i s  w r i t t e n  i n  a s e c t o r  o r d e r  w h i c h  i s  t h e  r e v e r s e  o f  t h a t  o f  
f i l e s .

A1tecics tbe Ssaisb Bants £ccb XciekJi Disk
I f  The T r a c e r  has j u s t  jumped Tr i cky Dick and i s  s t i l l  l i v e  

( i . e . ,  h a s n ' t  r e a c h e d  t h e  end o f  i t s  c u r r e n t  s e a r c h  r a n g e ) ,  you 
can use "<",  ">",  and t he  a r r o ws  to  s e l e c t  a new s t a r t i n g  a d d r e s s  
f r o m w h i c h  t o  s e a r c h .  I f  you make u s e  o f  t h i s  f a c i l i t y ,  The 
T r a c e r  w i l l  a l wa ys  c o n t i n u e  s e a r c h i n g  downwards  f rom any t r a c k  
and s e c t o r  shown a t  "T = " and "S = ".

WkfiB ids Seateb is  Cowoisbsd
When The Tr a c e r  has s e a r c h e d  t h r ouh  t h e  r ange  you nomi na t e d ,  

i t  w i l l  d i s p l a y  an "END OF SEARCH RANGE" m e s s a g e  and a menu w h i c h  
a l l o w s  you t o  e i t h e r  r e t u r n  t o  t h e  mai n  menu o r  go bac k  t o  T r i c k y  
Di ck .  H i t  a ' 1 '  or  a ' 2 '  t o  s p e c i f y  y o u r  s e l e c t i o n .

Bboctint a Seaceb
At any t i m e  w h i l e  t h e  d i s k  i s  s p i n n i n g  and The T r a c e r  i s  

l o o k i n g  a t  s e c t o r s ,  you can p r e s s  CTRL A t o  s t op  t he  s e a r c h .  The 
t r a c k  and s e c t o r  whe r e  The T r a c e r  s t o p p e d  w i l l  be shown a f t e r  
" T =" and "S = ",  and a "SEARCH ABORTED" me s s a g e  w i l l  a p p e a r .  
You ' l l  a l s o  be g i ve n  t he  c h o i c e  of  p r o c e e d i n g  e i t h e r  t o  t h e  menu 
or  t o  Tr i cky Dick.

You can eve n  a b o r t  a s e a r c h  w h i l e  i n  T r i c k y  Di ck  w i t h  a CTRL 
A. T h i s  i s  u s e d  when The T r a c e r  has  p a s s e d  c o n t r o l  t o  T r i c k y  
Di ck  t o  d i s p l a y  a f i n d ,  and i s  t h u s  s t i l l  l i v e .  CTRL A h e r e  
" un h o o k s "  The T r a c e r  so t h a t  i f  you now h i t  CTRL E, r a t h e r  t h a n  
c o n t i n u i n g  t h e  s e a r c h ,  The T r a c e r  f l a s h e s  up i t s  i n t r o d u c t o r y  
s c r e e n ,  a l l o w i n g  you t o  s t a r t  anew.  I n  a d d i t i o n  t h e  me s s a g e  
s t a t i n g  what  The Tr a ce r  found i s  r e p l a c e d  w i t h  "BY T TSE" i n  t he  
u p p e r  r i g h t  c o r n e r  o f  t h e  s c r e e n .  T h i s  l a t t e r  o p e r a t i o n  i s  
u s e f u l  i f  you i n t e n d  t o  work w i t h  Tr i cky  Dick f o r  a wh i l e ,  s i n c e  
an o u t - o f - d a t e  T r a c e r  message on t he  s c r e e n  coul d  pr ove  somewhat  
d i s t r a c t i  ng.
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I f  f o r  any r e a s o n  The T r a c e r  i s  u n a b l e  t o  r e a d  a s e c t o r  i n  
i t s  s e a r c h  r ange ,  e v e r y t h i n g  w i l l  come g r i n d i n g  ( l i t e r a l l y ! )  t o  a 
h a l t  and you w i l l  g e t  a f l a s h i n g  "SECTOR UNREADABLE” m e s s a g e .  
The a d d r e s s  o f  t h e  o f f e n d i n g  s e c t o r  w i l l  a p p e a r  a f t e r  ”T=” and 
"S = ",  and a 4 - o p t i o n  menu w i l l  be p r e s e n t e d  t o  you .  As u s u a l ,  
you ca n  d e c i d e  e i t h e r  t o  go t o  T r i c k y  Di ck  or  r e t u r n  t o  The 
T r a c e r ' s  m a i n  Menu.  I n  a d d i t i o n ,  yo u  h a v e  t h e  c h o i c e  o f  
c o n t i n u i n g  t he  s e a r c h  s t a r t i n g  wi t h  e i t h e r  t he  next  s e c t o r  or  t he  
n e x t  t r a c k .  The NEXT TRACK o p t i o n  d e c r e m e n t s  t h e  t r a c k  number  
shown and t a k e s  up t h e  s e a r c h  f rom s e c t o r  $0F or  $0C,  d e p e n d i n g  
on t he  DOS v e r i o n s  of  t h e  t a r g e t  d i s k .

T h i s  may ha ppe n  f r e q u e n t l y  w i t h  DOS 3.2 d i s k s ,  s i n c e  empt y 
s e c t o r s  a r e  not  f o r m a t t e d  w i t h  da t a  f i e l d  marks ,  and hence canno t  
be r ead.  When i t  does ,  remember  t o  t r y  t h e  NEXT SECTOR o p t i o n  a 
few t i me s  b e f o r e  o p t i n g  out  w i t h  NEXT TRACK.

I f  you want  to t r y  u s i n g  some d i f f e r e n t  DOS marks  t o  s e a r c h  
t h e  u n r e a d a b l e  s e c t o r ,  you ca n  mo d i f y  t h e  o n e s  shown i n  t h e  
Tr i cky Dick d i s p l a y  and The T r a c e r  w i l l  a u t o m a t i c a l l y  a t t e m p t  to 
r ea d  t h e  s e c t o r  aga i n .  Th i s  p r o c e s s  i s  d e s c r i b e d  under  "Changing 
t h e  S e c t o r  Marks” below.

CefgulEitie tc the Eceuious Seat si)
I f  you d e c i d e  t o  r e t u r n  d i r e c t l y  t o  The T r a c e r ' s  ma i n  menu 

f r om e i t h e r  a "SEARCH ABORTED", an "END OF RANGE", o r  a "SECTOR 
UNREADABLE" menu,  you ca n  e l e c t  t o  p r e s e r v e  a l l  t h e  s e a r c h  
a r g u m e n t s  ( i . e . ,  t h e  s t r i n g s  and  s e c t o r  t y p e s )  you  l a s t  
s p e c i f i e d .  Thi s  e n a b l e s  you t o  avoi d t y p i n g  your  menu s e l e c t i o n s  
o v e r  a g a i n  i f  you wa n t  t o  s e a r c h  a n o t h e r  r a n g e  f o r  t h e  same 
a r g u m e n t s .  To a c c o m p l i s h  t h i s ,  p r e s s  CTRL D i m m e d i a t e l y  upon 
r e t u r n i n g  t o  t h e  ma i n  T r a c e r  menu,  and t h e  c u r s o r  w i l l  j ump 
s t r a i g h t  down t o  t h e  RANGE s e c t i o n .  Now you j u s t  s p e c i f y  t h e  
h i g h  and l ow a d d r e s s e s  o f  t h e  new s e a r c h  r a n g e  and The T r a c e r  
w i l l  l ook  t h r ough  t h i s  f o r  e x a c t l y  t he  same s t r i n g s  a n d / o r  s e c t o r  
o p t i o n s  t h a t  i t  was p r e v i o u s l y  hun t i n g  f o r .

Remember ,  t h i s  command i s  a v a i l a b l e  on l y  i f  y o u ' v e  j u s t  
r e t u r n e d  t o  t h e  ma i n  menu f r om one o f  t h e  above  3 s u b me n u s  and 
t h e  c u r s o r  i s  f l a s h i n g  o v e r  t h e  'V'  i n  "VERIFY".  Mo r e o v e r ,  you 
mus t  d e c i d e  t o  d e f a u l t  b e f o r e  e n t e r i n g  a n y t h i n g  e l s e .  I f  you 
s t a r t  w o r k i n g  t h r o u g h  t h e  menu,  t h e n  u s e  ESCAPE t o  g e t  b a c k  t o  
t he  s t a r t ,  t h e  d e f a u l t  o p t i o n  w i l l  be c a n c e l l e d .

CbaoziDZ SggLqc Macks

Any t i m e  you a r e  a t  t h e  b e g i n n i n g  o f  t h e  menu ( i . e . ,  when 
t he  c u r s o r  i s  s i t t i n g  on "VERIFY"), you can t ype  CTRL S t o  change 
t he  DOS marks .  Thi s  p r o c e s s  works j u s t  as  in Tr i cky  Dick and i s  
d e s c r i b e d  i n  t he  two c h a p t e r s  which de a l  w i t h  t h i s  u t i l i t y .  You 
c a n  a l s o  c h a n g e  t h e s e  m a r k s  any t i m e  you  g e t  a "SECTOR 
UNREADABLE" m e s s a g e .  I n s t e a d  o f  s e l e c t i n g  one  o f  t h e
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a c c o m p a n y i n g  me nu ' s  4 c h o i c e s  ( d e s c r i b e d  above  u n d e r  " T r a c e r  
E r r o r  H a n d l i n g " ) ,  s i m p l y  p r e s s  CTRL S. The c u r s o r  w i l l  j ump up 
t o  t h e  T r i c k y  Di ck s e c t o r  ma r k s ,  e n a b l i n g  you t o  a l t e r  t hem i n  
t he  u s ua l  manner .  When you have made your  changes ,  p r e s s  RETURN, 
and The T r a c e r  w i l l  a u t o m a t i c a l l y  a t t e m p t  once  a g a i n  t o  s e a r c h  
t he  u n r e a d a b l e  s e c t o r .  I f  i t  succeeds  i n  r e a d i n g  t h i s  s e c t o r ,  i t  
w i l l  c o n t i n u e  t h e  s e a r c h  f r om t h e r e  u s i n g  t h e  new s e c t o r  ma r ks  
you j u s t  s p e c i f i e d .

The a b o v e  t wo o p t i o n s  come i n  p a r t i c u l a r l y  handy when,  
h a v i n g  s e a r c h e d  one g r o u p  o f  s e c t o r s  on a p r o t e c t e d  d i s k ,  you 
ha ve  t o  n o m i n a t e  d i f f e r e n t  p a r a m e t e r s  t o  g e t  t h r o u g h  a n o t h e r  
b a t c h  w h i c h  have  a d i f f e r e n t  s e t  o f  ma r k s  (DOS ma r k s  may c h a n g e  
f rom s e c t o r  t o  s e c t o r  on p r o t e c t e d  s o f t w a r e ) .

X£3fi££ Liams

Whenever  I fve d e s c r i b e d  The T r a c e r ' s  s e a r c h  c a p a b i l i t i e s  t o  
my comput e r  budd i e s ,  t h e i r  f i r s t  r e a c t i o n  has  a l mo s t  a l ways  gone 
s o m e t h i n g  l i k e  "wow,  i t  mu s t  t a k e  a l o n g  t i m e  t o  do a l l  t h a t  
s e a r c h i n g " .  Thi s  l e d  me to  c a r r y  out  some benchmark t e s t s  which,  
i n  f a c t ,  d e m o n s t r a t e d  t h a t  The T r a c e r  i s  j u s t  l i k e  Speedy 
G o n z a l e s  -  f a s t ,  f a s t ,  f a s t .  The s c a n  t i m e  f o r  a 3.2 d i s k  i s  
a l ways  68 s e conds ,  i r r e s p e c t i v e  of  which o p t i o n s  or  how many you 
c h o o s e .  Due t o  s e c t o r  skew d i f f e r e n c e s  b e t w e e n  t h e  t wo DOS1, 
h o w e v e r ,  t h e  p i c t u r e  w i t h  3.3 d i s k s  i s  a b i t  more c o m p l i c a t e d .  
Her e  t h e  s c a n  t i m e s  va r y  f r o m 19 -  135 s e c o n d s ,  d e p e n d i n g  on 
which o p t i o n s  a r e  i n  e f f e c t  and w h a t ' s  on t h e  d i s k .

THE TRACER TUTORIAL

L e t ' s  s t a r t  by c h e c k i n g  o u t  y o u r  CIA d i s k  t o  make s u r e  i t ' s  
r e a d a b l e  by a normal  RWTS. BLOAD The T r a c e r  and t hen  BRUN Tr i cky 
Di ck .  Use CTRL D and CTRL 0 t o  s e t  t h e  s l o t ,  d r i v e ,  and DOS t y p e  
p a r a m e t e r s .  Then h i t  a CTRL E t o  g e t  The T r a c e r ' s  i n t r o d u c t o r y  
s c r e e n  up and p r e s s  any key t o  d i s p l a y  t h e  main menu.  The c u r s o r  
s h o u l d  be on t h e  f i r s t  o p t i o n ,  VERIFY FORMATTING, so a n s w e r  'Y* 
t o  t h i s .  When t h e  o p t i o n  l i g h t s  up and t h e  c u r s o r  jumps  down t o  
t he  RANGE s e c t i o n ,  t ype  t he  f o l l o w i n g  sequence:  0 RETURN 0 RETURN 
21 RETURN F RETURN. Th i s  e s t a b l i s h e s  t h a t  The Tr a c e r  i s  t o  r ead  
i n  e a c h  s e c t o r  i n  d e s c e n d i n g  o r d e r ,  s t a r t i n g  w i t h  t r a c k  $1F 
s e c t o r  $0F, and worki ng down t o  t r a c k  $00,  s e c t o r  $00.  S i nce  t he  
d i s k  has  some funny f o r m a t t i n g  f rom t r a c k  $20 onward ( f o r  you to  
p r a c t i c e  on)  w e ' l l  s k i p  t h e s e  t r a c k s  f o r  now and p i c k  t hem up 
l a t e r .

Type a 'Y'  i n  r e p l y  t o  t h e  "ALL OK?" m e s s a g e ,  and s i t  bac k  
w h i l e  The T r a c e r  c h e c k s  o u t  y o u r  d i s k .  Y o u ' l l  be a b l e  t o  f o l l o w  
The T r a c e r ' s  p r o g r e s s  by w a t c h i n g  "T=" and "S=",  and n o t i n g  t h e  
t r a c k  and s e c t o r  n u mb e r s  f l y i n g  by.  As I m e n t i o n e d  e a r l i e r ,  t h e  
d i s k  g e t s  s canned backwar ds ,  s t a r t i n g  w i t h  t he  h i g h e s t  t r a c k  and 
s e c t o r  i n  t h e  s e a r c h  r a n g e  and e n d i n g  w i t h  t h e  l o w e s t .  So i f  
e v e r y t h i n g  i s  worki ng w e l l ,  you shoul d  o b s e r v e  t h a t  t h e  t r a c k  and
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s e c t o r  n u mb e r s  d e c r e a s e  c o n s e c u t i v e l y  as  t h e  s e a r c h  p r o c e e d s .  
When The T r a c e r  has f i n i s h e d ,  i t  w i l l  d i s p l a y  t he  "END OF SEARCH 
RANGE" menu ( I f  you g o t  an e r r o r  m e s s a g e  b e f o r e  The T r a c e r  
r eached  t r a c k  $00,  s e c t o r  $00,  you’d b e t t e r  make a n o t h e r  copy of  
t h e  CIA d i s k ) .  T h i s  i n d i c a t e s  t h a t  e v e r y  t r a c k  f r o m  $1F 
downwards i s  RWTS r e a d a b l e  u s i ng  t he  DOS marks  shown i n  t he  upper  
l e f t  o f  t h e  s c r e e n .  H i t  a *1* t o  g e t  b a c k  t o  t h e  ma i n  menu.

Now t y p e  an 'N* and t h e  c u r s o r  w i l l  j ump down t o  T&S LISTS.  
For  t h e  moment ,  l e t ’ s s k i p  t h i s  o p t i o n  by t y p i n g  a n o t h e r  , N' . 
Reply 1N* a s  w e l l  t o  CATALOG SECTORS and VTOC. When you g e t  t o  
STRINGS, h i t  a *Y*. T h i s  o p t i o n  w i l l  l i g h t  up and b r i n g  t h e  
c u r s o r  down i n  p o s i t i o n  t o  t ype  i n  s t r i n g  one.  Wefre  go i ng  to be 
e n t e r i n g  s e v e r a l  s t r i n g s  i n  t h i s  p a r t  o f  t h e  menu,  so i f  you make 
a t y p i ng  e r r o r  in any s t r i n g  and n o t i c e  i t  b e f o r e  h i t t i n g  RETURN, 
r e me mb e r  t h a t  CTRL @ (CTRL SHIFT P) e r a s e s  t h e  e r r o n e o u s  e n t r y  
and a l l o w s  you to  r e t y p e  t he  s t r i n g .  I f  you s po t  an e r r o r  a f t e r  
you’ve a l r e a d y  h i t  RETURN, use t h e  ESCAPE key t o  r e s t a r t  t h e  menu 
and beg i n  anew.

Type a *$* s i g n  t o  t e l l  The T r a c e r  t h a t  s t r i n g  one w i l l  be 
i n  he xa de c i ma l .  The i n v e r s e  *$' , which r e p l a c e s  t he  *-*, i s  your  
cue  t o  s t a r t  e n t e r i n g  some hex b y t e s ,  so t y p e  i n  2058FC and h i t  
RETURN. Key i ng  i n  t h e  f i r s t  c h a r a c t e r  makes  t h e  *$’ j ump o v e r  
b e s i d e  t h e  ’ 1-* f o r  y o u r  r e f e r e n c e  t h r o u g h o u t  t h e  menu.  You’ l l  
a l s o  n o t i c e  t h a t  The T r a c e r  d o e s n ’ t  a l l o w  you t o  i n s e r t  s p a c e s  
b e t w e e n  t h e  i n d i v i d u a l  b y t e s ,  w h i c h  means  t h a t  y o u ’ l l  nee d  t o  
t y p e  t h e  s t r i n g  j u s t  a s  I ' v e  w r i t t e n  i t  a bove .  T h i s  f e a t u r e  
c o n s e r v e s  s p a c e  on t h e  s c r e e n  so t h a t  you can  g e t  up t o  15 b y t e s  
on one l i n e .  T h i s  i s  t h e  maximum a moun t  you u s e  t o  s p e c i f y  a hex 
s t r i n g .

By t h e  way,  *20 58 FC*, l i s t e d  i n  a s s e m b l e r ,  i s  *JSR FC58’ , 
w h i c h  s a y s  "do a G0SUB t o  t h e  m o n i t o r  r o u t i n e  ( a t  $FC58 -
remember ,  you have t o  r e v e r s e  t h e  two b y t e s  o f  hex a d d r e s s e s  when
u s i n g  6502 ma c h i n e  c ode )  w h i c h  c l e a r s  t h e  s c r e e n  and homes  t h e  
c u r s o r .  I t  i s  e q u i v a l e n t  t o  "HOME" i n  BASIC.

You s hou l d  now f i n d  t h a t  t he  c u r s o r  i s  p o s i t i o n e d  a f t e r  t he  
*2-*,  so h i t  t h e  *$’ a g a i n  and s t a r t  s t r i n g  t wo o f f  by t y p i n g  i n  
a ’2 0 ’. Now e n t e r  a ’ = * s i g n  and n o t i c e  t h a t  i t  i s  i m m e d i a t e l y
echoed t w i c e  a f t e r  t he  *20*. You a l r e a d y  know from t he  " T r a c e r ’s
I n s t r u c t i o n s "  s e c t i o n  a b o v e  t h a t  t h i s  i s  a w i l d c a r d  d e s i g n a t o r  
which s i g n i f i e s  t h a t  any t w o - d i g i t  b y t e  i n  t h e  p o s i t i o n  t h e  two 
* = * c h a r a c t e r s  occupy  i s  a c c e p t a b l e .  F i n i s h  o f f  by t y p i n g  ’FE* 
and h i t t i n g  RETURN. The *20==FE’ e n t r y  t e l l s  The T r a c e r  t o  f i n d  
and d i s p l a y  any 3 - b y t e  machi ne code i n s t r u c t i o n  which b e g i n s  wi t h  
J SR $FE. I n  o t h e r  w o r d s ,  we a r e  i n t e r e s t e d  i n  h a v i n g  a l o o k  a t  
any Jump t o  a page  $FE S u b R o u t i n e  i n  t h e  r a n g e  o f  s e c t o r s  we w a n t  
t o  s e a r c h .  Page $FE ($FE00 -  $FEFF) i s  i n  t h e  m o n i t o r  and 
c o n t a i n s  s e v e r a l  s u b r o u t i n e s  which pe r f o r m s e t t i n g  up and o t h e r  
f u n c t i o n s  f o r  t he  v i deo.

J u s t  t o  b r e a k  t h e  p a t t e r n  a b i t ,  l e t ’ s a l s o  l o o k  up some 
ASCII .  The c u r s o r  s h o u l d  now be h a p p i l y  f l a s h i n g  away n e x t  t o
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t h e  »3-»,  so t y p e  an 'H*, f o l l o w e d  by t h e  word "HELLO". F i n i s h  
w i t h  a RETURN as u s u a l .  The »H» t e l l s  The Tr a c e r  t h a t  t he  s t r i n g  
f o l l o w i n g  i t  i s  i n  h i gh  ASCII.  Type a n o t h e r  'H» f o r  s t r i n g  4 and 
e n t e r  t h e  word APPLESOFT, f o l l o w e d  by a RETURN.

Now g e t  r eady f o r  s t r i n g  5 by t y p i n g  an »L*. Thi s  i n d i c a t e s  
t h a t  t h e  s t r i n g  i s  t o  be i n  l ow ASCII  ( h i g h  and l ow ASCII  a r e  
e x p l a i n e d  i n  Append i x  A a t  t h e  ba c k  o f  t h e  book ) .  J u s t  t o  g e t  
a c q u a i n t e d  w i t h  t h e  e r r o r  c o r r e c t i n g  f a c i l i t y ,  t ype  t h e  m i s p e l l e d  
word "CATALEG". Now c o r r e c t  t h i s  by h i t t i n g  CTRL @. The e n t i r e  
s t r i n g ,  p l u s  t h e  'L'  s t r i n g  t ype  d e s i g n a t o r ,  w i l l  d i s s a p e a r  f rom 
t h e  s c r e e n ,  and t h e  c u r s o r  w i l l  be r e t u r n e d  t o  t h e  *5- ' .  From 
h e r e  you cou l d  d e c i d e  e i t h e r  t o  r e s t a r t  t h e  menu w i t h  ESCAPE, or  
t o  jump back t o  Tr i cky  Dick w i t h  CTRL C.

Donf t  u s e  e i t h e r  o f  t h e s e  commands ,  h o w e v e r .  I n s t e a d ,  key 
i n  l Lt a g a i n ,  and t y p e  o u t  t h e  f o l l o w i n g  s t r i n g :  CATALOr. When 
I d i s c u s s  t h e  r e s u l t s  o f  t h e  s e a r c h  1*11 e x p l a i n  why y o u ' v e  
r e p l a c e d  t h e  t e r m i n a l  *0* of  t h i s  word wi t h  a wi l d  c a r d .

H i t  RETURN t o  go t o  ' 6 - ' ,  b u t  b e c a u s e  w e ' r e  n o t  g o i n g  t o  
l o o k  f o r  any mor e  s t r i n g s  on t h i s  s e a r c h ,  do a n o t h e r  RETURN. 
T h i s  s h o u l d  b r i n g  t h e  c u r s o r  down t o  t h e  RANGE s e c t i o n  o f  t h e  
menu,  n e x t  t o  "LOW TRACK-".  The r a n g e  we w i l l  s e a r c h  on t h i s  
t r i p  w i l l  e x t e n d  f r om t r a c k  $00,  s e c t o r  $00 up t o  t r a c k  $02,  
s e c t o r  $04 ( t h i s  t a k e s  i n  a l l  o f  DOS).  So t y p e  
s e q u e n c e :  0 RETURN 0 RETURN 2 RETURN 4 
w e l l ,  t h i s  shou l d  l e a v e  t h e  l owe r  p a r t  
t h e  i l l u s t r a t i o n  below.

i n  t h e  f o l l o w i n g  
RETURN. I f  a l l  has  gone  

of  your  menu l o o k i n g  l i k e

STRINGS:

$1-2058FC 
$2-20==FE 

ALL H3-HELL0 
OK? H4-APPLES0FT 

L5-CATAL0=
6 -

RANGE: LOW TRACK-00 HIGH TRACK-02
LOW SECTOR-OO HIGH SECTOR-04

Now h i t  CTRL Z a c o u p l e  o f  t i m e s  and r e t y p e  t h e  d a t a  y o u ' v e  
j u s t  zapped.  Then ans wer  'Y' t o  "ALL OK?", s t a r t i n g  t he  s e a r c h .

The "SEARCHING" m e s s a g e  w i l l  be d i s p l a y e d  and ,  i f  you l o o k  
q u i c k l y ,  y o u ' l l  s e e  t h e  h i g h  t r a c k  and s e c t o r  a d d r e s s  a p p e a r  
b r i e r l y  a f t e r  ' T='  and ' S = ' .  As u s u a l ,  t h e  s e a r c h  b e g i n s  w i t h  
t h i s  s e c t o r  and s e a r c h e s  downwar d  t h r o u g h  c o n s e c u t i v e  s e c t o r s .  
You ' l l  a l s o  o b s e r v e  t h a t  t h e  s e c t o r  numbers  t i c k  by somewhat  more 
s l owl y  t ha n  when you e l e c t e d  t o  "VERIFY FORMATTING" above.  Thi s  
i s  b e c a u s e  a s t r i n g  s e a r c h  e n t a i l s  a t  l e a s t  256 c o m p a r i s o n s  p e r  
s e c t o r  f o r  e a c h  s t r i n g  i n  t h e  menu;  The "VERIFY" command m e r e l y  
r e a d s  t h e  s e c t o r s  i n t o  T r i c k y  D i c k ' s  b u f f e r  w i t h o u t  a n a l y s i n g  
them i n  any way.



The f i r s t  s t r i n g  The  T r a c e r  w i l l  l o c a t e  i s  s t r i n g  3 
("HELLO).  The "T= S=" a d d r e s s  shows  you t h a t  t h i s  i s  on t r a c k  
$01,  s e c t o r  $09.  I n  o r d e r  t o  p o i n t  o u t  t h e  s t r i n g ,  The T r a c e r  
has  t r a n s f e r r e d  c o n t r o l  back t o  Tr i cky Dick and put  t he  l a t t e r ' s  
c u r s o r  on t h e  f i r s t  b y t e  o f  HELLO. The T r a c e r  has  a l s o  a d j u s t e d  
t he  TD d i s p l a y  so t h a t  t he  l i n e  c o n t a i n i n g  HELLO ( l i n e  $70) i s  a t  
t h e  t o p .  C o u n t i n g  a l o n g  t h i s  l i n e  u n t i l  you g e t  t o  t h e  c u r s o r  
t e l l s  you t h a t  t he  s t r i n g ' s  f i r s t  c h a r a c t e r  i s  in b y t e  $75 o f  t he  
s e c t o r .  F i n a l l y ,  The T r a c e r  has put  t h e  i n v e r s e  message "STRING 
3" i n  t h e  u p p e r  r i g h t  c o r n e r  o f  t h e  s c r e e n  wh e r e  "BY T TSE" us e d  
t o  be .  You a r e  now e f f e c t i v e l y  i n  T r i c k y  Di ck and c o u l d  c h a n g e  
t h e  f i l e ' s  name on t h e  d i s k  as  d i s c u s s e d  i n  c h a p t e r  2,  o r  f o r  
t h a t  m a t t e r ,  use any of  t h e  TD commands.

For  t h e  moment ,  h o w e v e r ,  l e t ' s  s k i p  t h e  commands  and 
c o n t i n u e  t r a c i n g  o u r  s t r i n g s .  I n  o r d e r  t o  do t h i s ,  you have  t o  
t r a n s f e r  c o n t r o l  ba c k  t o  The T r a c e r  by h i t t i n g  CTRL E, T r i c k y  
D i c k ' s  i n s t r u c t i o n  t o  j ump t o  an e x t e r n a l  modul e .  T h i s  t i m e ,  
h o w e v e r ,  The T r a c e r  knows  t h a t  i t  i s  i n  t h e  m i d d l e  o f  a s e a r c h  
and d o e s n ' t  d i s p l a y  i t s  i n t r o d u c t o r y  s c r e e n  as  t h e  mo d u l e s  
n o r m a l l y  do when summoned i n  t h i s  ma n n e r .  I n s t e a d ,  The T r a c e r  
keeps  l o o k i n g  t h r ough  t h e  same s e c t o r  f o r  a l l  of  your  5 s t r i n g s .

Y o u ' l l  f i n d  on p r e s s i n g  CTRL E t h a t  i n  l e s s  t h a n  an 
e y e b l i n k ,  The  T r a c e r  h a s  f o u n d  an o c c u r r e n c e  o f  s t r i n g  4 
("APPLESOFT") n e a r  t h e  end o f  t h e  same s e c t o r  ( a t  b y t e  $B8) ,  and 
has  d i s p l a y e d  i t  i n  t h e  u s u a l  way.  T h i s  word t e l l s  DOS t h e  
p r i n c i p a l  l a ngua ge  t he  machi ne  i s  l i k e l y  t o  be us i ng .

H i t  CTRL E a g a i n  and The T r a c e r  l o o k s  t h r o u g h  t wo more 
s e c t o r s ,  s t o p p i n g  a t  t r a c k  $01,  s e c t o r  $07,  and p u t t i n g  t h e  TD 
c u r s o r  on b y t e  $D2. The "STRING 5" m e s s a g e  i n  t h e  u p p e r  r i g h t  
c o r n e r  t e l l s  us  t h a t  "CATAL0=" has  b e e n  l o c a t e d .  N o t i c e  h e r e  
t h a t  The T r a c e r  c a n ' t  p u t  t h e  l i n e  c o n t a i n i n g  "CATAL0=" a t  t h e  
t o p  o f  t h e  d i s p l a y  b e c a u s e  t h i s  l i n e  i s  t o o  n e a r  t h e  end o f  t h e  
s e c t o r .

I f  you i n s p e c t  t h e  ASCII d i s p l a y  a t  t h e  r i g h t  o f  t h e  s c r e e n ,  
y o u ' l l  p r o b a b l y  r e c o g n i z e  mos t  o f  t h e  f a m i l i a r  DOS commands .  
T h i s  t e l l s  us  t h a t  we h a v e  a r r i v e d  a t  t h e  DOS command t a b l e  w h i c h  
i s  u s e d  t o  c o mp a r e  d i r e c t  i n s t r u c t i o n s  t h a t  come f r om t h e  
k e y b o a r d .  B u t  why d i d  we p u t  a w i l d  c a r d  a t  t h e  end  o f  
"CATALOG"? N o t i c e  t h a t  t h e  f i r s t  few l e t t e r s  i n  CATALOG a r e  i n  
l ow ASCII ,  as  i s  i m m e d i a t e l y  r e c o g n i z a b l e  f r om t h e  f i r s t  b y t e  
u n d e r  t h e  c u r s o r .  The  l e t t e r  ' C'  i n  l o w  ASCI I  i s  $43 ;  
t r a n s l a t i n g  i t  t o  $C3 by s e t t i n g  i t s  h i g h  b i t  wou l d  p u t  i t  i n  
h i g h  A S C I I .  I f  y ou  r e a d  t h e  hex  e q u i v a l e n t s  o f  CATALOG'S 
l e t t e r s ,  y o u ' l l  s e e  t h a t  t h e y  a l l  s t a r t  w i t h  ' 4 ' s*  or  ' 5*s*,  and 
h e n c e  a r e  a l l  i n  l ow ASCII  -  e x c e p t  t h e  l a s t  one ($C7 a t  b y t e  
$D8) w h i c h  i s  h i g h .  And t h a t  o f  c o u r s e  i s  why we pu t  i n  t h e  w i l d  
c a r d  f o r  t h i s  c h a r a c t e r ;  w i t h o u t  i t  The T r a c e r  wou l d  have  been 
l oo k i n g  f o r  low ASCII r e p r e s e n t a t i o n s  o f  every l e t t e r  i n  CATALOG 
i n c l u d i n g  t he  l a s t ,  and hence would have ove r l ooke d  t h i s  s t r i n g .
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Ch a n g i n g  t h e  l a s t  b y t e  o f  a s t r i n g  f r om low t o  h i g h  ASCII  
( or  v i c e  ve r s a )  i s  a common programming p r a c t i c e  i n  machi ne code.  
I t  g i v e s  t h e  p r o g r a m an e a s y  way o f  r e c o g n i z i n g  t h e  end o f  a 
s t r i n g  -  j u s t  l o o k  t o  s e e  i f  t h e  h i g h  b i t  o f  t h e  l a s t  c h a r a c t e r  
i s  d i f f e r e n t  f rom t h a t  o f  t h e  o t h e r  c h a r a c t e r s .  T h e r e f o r e ,  i t  i s  
a l w a y s  w i s e  t o  s u b s t i t u t e  a w i l d c a r d  f o r  t h i s  c h a r a c t e r  when 
s e a r c h i n g  f o r  s t r i n g  whose r e p r e s e n t a t i o n  you a r e  u n c e r t a i n  of .

You c o u l d  now e l e c t  t o  c h a n g e  t h e  CATALOG command t o  
s o m e t h i n g  e l s e  w h i l e  s t i l l  i n  T r i c k y  Di ck  (DOGALOG p e r h a p s ? ) .  
The on l y  s n a g  i s  t h a t  t h e  new name mu s t  c o n t a i n  t h e  same amoun t  
o f  l e t t e r s  as  d i d  t he  o l d .  I f  you wi s h  t o  s h o r t e n  any of  t he  DOS 
commands ,  you have  move a l l  t h e  commands  a h e a d  o f  i t  i n  t h e  t a b l e  
down a number  o f  s p a c e s  e q u a l  t o  t h e  number  o f  l e t t e r s  m i s s i n g .  
So, f o r  exampl e ,  s h o r t e n i n g  CATALOG to CAT, though u s e f u l ,  would 
be r a t h e r  T r i c k y  u s i n g  Di c k ,  s i n c e  movi ng  e v e r y  s u b s e q u e n t  
command down 4 s paces  would have to be done by hand.  There have 
been many pr ogr ams  f e a t u r e d  i n  t h e  u s e r s  mags whi ch e n a b l e  you t o  
do t h i s  a u t o m a t i c a l l y ,  so i t f s p r o b a b l y  w i s e r  t o  empl oy  one o f  
them.

H i t t i n g  CTRL E t a k e s  us  back  on t h e  t r a i l  o f  our  5 s t r i n g s  
and r e s u l t s  i n  The T r a c e r  t u r n i n g  up one o f  t hem on t r a c k  $00,  
s e c t o r  $ 0 9 ,  b y t e  $C8.  The  d i s p l a y  t e l l s  u s  t h a t  we h a v e  
u n e a r t h e d  an example  o f  S t r i n g  two,  whi ch was 20==FE (JSR t o  any 
a d d r e s s  i n  page  $FE).  The s t r i n g  i s  20 93 FE,  a s u b r o u t i n e  c a l l  
i n  t he  mo n i t o r  which does  a PR hash 0.

A n o t h e r  CTRL E l e a d s  The T r a c e r  t o  f i n d  a s e c o n d  o c c u r e n c e  
o f  S t r i n g  t wo ,  t h i s  t i m e  i n  t r a c k  $00,  s e c t o r  $01,  b y t e  $44.  
Thi s  t i me  i t fs a 20 89 FE whi ch i s  t h e  same as IN hash 0.

T a k i n g  t h e  s e a r c h  f u r t h e r  l e a d s  us  t o  t r a c k  $00,  s e c t o r  
$001,  b y t e  $D0 a t  w h i c h  we f i n d  t h e  f i r s t  e x a m p l e  o f  S t r i n g  1 
( 2058FC) .  As I  m e n t i o n e d  e a r l i e r ,  t h i s  i s  t h e  m a c h i n e  c ode  
e q u i v a l e n t  o f  "HOME" i n  BASIC. Here,  CTRL E r e v e a l s  y e t  a n o t h e r  
o c c u r e n c e  o f  s t r i n g  2 i n  l i n e  $38.  I t ' s  20 89 FE a g a i n  and CTRL 
E l o c a t e s  20 93 FE r i g h t  b e h i n d  i t .  A f i n a l  CTRL E t a k e s  us  t o  
t h e  "END OF SEARCH RANGE" menu.  H i t  a *1' a t  t h i s  p o i n t  t o  g e t  
back t o  t h e  main menu. YOU'LL NEED TO USE YOUR CIA ORIGINAL DISK 
FOR THIS NEXT SEARCH, s i n c e  i t  has  one o f  t h e  t a r g e t s  y o u ' l l  be 
l o o k i n g  f o r .

From t h e  ma i n  menu,  r e p l y  'N'  t o  VERIFY FORMATTING, b u t  *Y' 
t o  T&S LISTS,  CATALOG SECTORS, VT0C, and STRINGS. When t h e  
c u r s o r  g e t s  t o  ' 1 - ' ,  e n t e r  GOLDEN DELICIOUS as  a h i g h  ASCII  
s t r i n g .  Then n o m i n a t e  t r a c k  $10,  s e c t o r  $0F as  t h e  l ow a d d r e s s  
o f  t h e  s e a r c h  r a n g e ,  and t r a c k  $15,  s e c t o r  $0F a s  t h e  h i g h  end.  
S t a r t  t h e  s e a r c h  and c o n t i n u e  i t  e a c h  t i m e  The T r a c e r  h a p p e n s  
upon one o f  your  s e a r c h  o p t i o n s .

The f i r s t  t h i n g  y o u ' l l  n o t i c e  i s  t h a t  t h e r e  a r e  s e v e r a l  T&S 
l i s t s  b e t w e e n  t r a c k  $15 and t r a c k  $11.  Each t i m e  The T r a c e r  
d i s c o v e r s  one o f  t h e s e  i t  w i l l  p u t  T r i c k y  D i c k ' s  c u r s o r  on t h e  
f i r s t  b y t e  o f  t h e  s e c t o r ,  and a T&S LIST m e s s a g e  w i l l  a p p e a r  i n

100



t he  upper  r i g h t  c o r n e r  o f  t he  s c r e e n .  When you g e t  t o  t r a c k  $11,  
s e c t o r  $ 0 F , The T r a c e r  w i l l  s e nd  you a "CATALOG" m e s s a g e  i n  t h e  
u s ua l  p l a c e  and d i s p l a y  t h e  f i r s t  s e c t o r  o f  t he  c a t a l o g  w i t h  t he  
c u r s o r  a g a i n  on t h e  f i r s t  b y t e .  C o n t i n u e  t h e  s e a r c h  w i t h  mor e  
CTRL E* s and The T r a c e r  w i l l  d i s p l a y  a c o u p l e  o f  mor e  c a t a l o g  
s e c t o r s .  Th i s  i s  not  e x a c t l y  a s t o u n d i n g  s i n c e  we made no e f f o r t  
to p r o t e c t  t he  CIA d i s k .  However,  a c a t a l o g  s e a r c h  coul d  come i n  
handy when you a r e  w o r k i n g  w i t h  t h e  s o f t w a r e  o f  l e s s  g e n e r o u s  
p u b l i s h e r s  whose c a t a l o g  ( i f  p r e s e n t  a t  a l l )  may t u r n  up anywhere 
on t h e  d i s k .  I ’ l l  t a l k  a b o u t  t h i s  a b i t  mor e  i n  a l a t e r  s e c t i o n  
o f  t he  c h a p t e r .

When you g e t  t o  t r a c k  $11,  s e c t o r  $01,  you*l l  g e t  a somewhat  
d i f f e r e n t  r e a c t i o n  f r o m The T r a c e r  t h a n  u s u a l .  Y o u . w i l l  s e e  a 
"STRING 1" me s s a g e  w i t h  a f l a s h i n g  *0* i n  f r o n t  o f  i t .  L i ne  $08 
w i l l  be i n  t h e  t o p  o f  t h e  d a t a  d i s p l a y ,  and i t  w i l l  l o o k  l i k e  
t h i s :

08:  C9 CF D5 D3 AO AO AO AO :I0US :
\

c u r s o r  i s  he r e

The f l a s h i n g  * 0 * t e l l s  you  t h a t  s t r i n g  one  ("GOLDEN 
DELICIOUS") o v e r l a p s  t wo  s e c t o r s .  I n  s u c h  a c a s e ,  The T r a c e r  
p l a c e s  t h e  TD c u r s o r  on t he  iasfc by t e  o f  t he  s t r i n g ,  and p u t s  t he  
l i n e  w h i c h  c o n t a i n s  i t  a t  t h e  t o p  o f  t h e  d i s p l a y .  More o f  t h i s  
h a l l o w e d  name can be s e e n  i n  l i n e  $00.  However ,  t o  v i ew a n d / o r  
c h a n g e  t h e  ve r y  f i r s t  p a r t  o f  t h e  s t r i n g ,  bac k  up one s e c t o r  t o  
s e c t o r  $02 by h i t t i n g  t h e  r i g h t  a r r o w .  Now do a CTRL R and g e t  
t o  t h e  b o t t o m  of  t h e  d a t a  d i s p l a y .  You w i l l  s e e  t h e  f i r s t  p a r t  
o f  t h e  s t r i n g  ("GOLD") i n  l i n e  $F8.

However ,  y o u ' v e  j u s t  a l t e r e d  t h e  t r a c k  and s e c t o r  a d d r e s s  
w h i l e  i n  T r i c k y  Di ck .  R e c a l l  f r om t h e  " T r a c e r * s  I n s t r u c t i o n s "  
e a r l i e r  t h a t  i f  you do t h i s  b e f o r e  The T r a c e r  has  r ea c he d  t h e  end 
o f  t h e  s e a r c h  r a n g e ,  t h e  s e a r c h  w i l l  c o n t i n u e  f r om t h e  a l t e r e d  
a d d r e s s .  So h a v i n g  j u s t  c h a n g e d  *S=* t o  $02 i n  o r d e r  t o  r e a d  
t h a t  s e c t o r ,  you w i l l  f i n d  t h a t  CTRL E l e a d s  The Tr a c e r  t o  s e a r c h  
i t  and r e d i s c o v e r  s t r i n g  one on s e c t o r  $01.  I n  o r d e r  t o  make 
s u r e  t h a t  s e c t o r  $01 g e t s  f u l l y  i n s p e c t e d ,  however ,  j u s t  l e t  t h i s  
happen,  and c o n t i n u e  t h e  s e a r c h  w i t h  t he  f a m i l i a r  CTRL E.

The n e x t  s e a r c h  o p t i o n  The T r a c e r  w i l l  u n c o v e r  i s  t h e  VT0C 
s e c t o r  on t r a c k  $11,  s e c t o r  $00. Again,  not  too a s t o u n d i n g ,  but  
a u s e f u l  o p t i o n  when wor k i ng  w i t h  a p r o t e c t e d  d i s k  whose VT0C has 
been moved.  Whi l e  s t i l l  i n  t he  VT0C, change Tr i cky Dick*s t r a c k  
number  t o  $10 and t h e  s e c t o r  numbe r  t o  $05.  Remember  t h a t  
changi ng  t h e  t r a c k  and s e c t o r  a d d r e s s  b e f o r e  The T r a c e r  r e a c h e s  
t h e  end o f  i t s  s e a r c h  r a n g e  g i v e s  you a c h a n c e  t o  c h a n g e  y o u r  
mind i n  t h e  m i d d l e  o f  a s e a r c h  and e i t h e r  s k i p  o v e r  some s e c t o r s ,  
or  go back and have a second l ook  t h r ough  some t h a t  have a l r e a d y  
been i n s p e c t e d .

B e f o r e  h i t t i n g  CTRL E t o  s t a r t  t h e  s e a r c h  a g a i n ,  t a k e  n o t e  
t h a t  I w a n t  you t o  h i t  CTRL A as  s oon  as  t h e  s e a r c h  i s  i n
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p r o g r e s s .  Ready? Good,  h i t  CTRL E and f o l l o w  t h i s  up q u i c k l y  
w i t h  CTRL A. Thi s  w i l l  r e s u l t  i n  a "SEARCH ABORTED" message and 
a c h o i c e  o f  g o i n g  bac k  t o  T r i c k y  Di ck  or  t h e  ma i n  menu.  Type i n  
a *1* t o  do t h e  l a t t e r .

Be f o r e  doi ng a n y t h i n g  e l s e ,  h i t  CTRL D f o r  " d e f a u l t "  and t h e  
c u r s o r  w i l l  jump s t r a i g h t  to t he  RANGE s e c t i o n .  Thi s  means t h a t  
The T r a c e r  w i l l  r e c a l l  t h e  l a s t  s e a r c h  o p t i o n s  you s e l e c t e d  and 
i s  p r e p a r e d  t o  t r a c k  t hem down t h r o u g h  any new r a n g e  you s p e c i f y .  
Remember  t h a t  you can  c h o o s e  t h i s  o p t i o n  on l y  when you come t o  
t h e  menu f r om a T r a c e r  a b o r t ,  end o f  r a n g e  m e s s a g e ,  or  e r r o r  
message.  Now make t r a c k  $12,  s e c t o r  $00 t he  low end of  t he  r ange ,  
and t r a c k  $ 1F , s e c t o r  $0F t h e  h i g h  a d d r e s s .  H i t  RETURN, and 
b e f o r e  l o n g  The T r a c e r  w i l l  come up w i t h  a T&S L i s t .  I g n o r e  t h i s  
and open t he  d r i v e  door .  Now h i t  CTRL E, and s u r p r i s e ,  s u r p r i s e ,  
you g e t  a "SECTOR UNREADABLE" message.

The accompanying menu p r e s e n t s  you w i t h  t he  u s u a l  c h o i c e s  of  
p r o c e e d i n g  t o  Tr i cky Dick or  The Tr a c e r .  But  you a l s o  can e l e c t  
t o  k e e p  on t r y i n g  t o  s e a r c h  t h e  d i s k ,  e i t h e r  t a k i n g  up y o u r  
m i s s i o n  on t h e  v e r y  n e x t  ( i . e .  t h e  n e x t  l o w e r )  s e c t o r ,  o r  
e l e c t i n g  t o  s k i p  to t he  nex t  t r a c k .  Cl ose  t he  d r i v e  door ,  t ype  a 
*2* t o  t a k e  t h i s  l a t t e r  r o u t e ,  and y o ^ l l  n o t i c e  t h a t  t h e  *T = 
S=* a d d r e s s  changes  i mme d i a t e l y  to t he  nex t  l owe r  t r a c k ,  s e c t o r  
$0F.  I t  t h e n  c o n t i n u e s  i t s  u s u a l  s e c t o r - b y - s e c t o r  d e s c e n d i n g  
s e a r c h  f rom t h e r e .  Thi s  menu w i l l  become h i gh l y  f a m i l i a r  as  you 
s e a r c h  p r o t e c t e d  s o f t w a r e ,  s i n c e  i t s  DOS ma r ks  may va r y  f r om 
s e c t o r  to s e c t o r .  You ' l l  a l s o  see  i t  as  you work w i t h  normal  DOS 
3.2 d i s k s  whose b l ank  s e c t o r s  a r e  u n r e a d a b l e  due t o  t h e i r  l a c k  of  
d a t a  marks

When you a r r i v e  a t  t h e  n e x t  T&S l i s t ,  h i t  CTRL A w h i l e  s t i l l  
i n  T r i c k y  Di ck .  T h i s  a b o r t s  t h e  s e a r c h  and r e mo v e s  t h e  m e s s a g e  
f rom t h e  upper  l e f t  c o r n e r  of  t he  s c r e e n ,  r e p l a c i n g  i t  wi t h  "BY T 
TSE". You have e f f e c t i v e l y  t u r n e d  o f f  The T r a c e r s  d i s k  r e a d i n g  
r o u t i n e s ,  and  i f  you  now h i t  CTRL E, t h e  s e a r c h  w i l l  n o t  
c o n t i n u e .  I n s t e a d ,  y o u ' l l  g e t  The T r a c e r ' s  I n t r o d u c t o r y  s c r e e n .  
Try a CTRL E j u s t  t o  c h e c k ,  and t h e n  do a CTRL C t o  g e t  b a c k  t o  
Tr i cky Dick.

W e l l ,  t h e  l a s t  f ew p a g e s  s h o u l d  h a v e  g i v e n  you a p r e t t y  good 
c h a n c e  t o  r e h e a r s e  mo s t  o f  The T r a c e r ' s  i n s t r u c t i o n s .  Now t h a t  
you two have a good wor k i ng  r e l a t i o n s h i p ,  l e t ' s  g e t  down t o  some 
more i n t e r e s t i n g  s t u f f .

IrasiBg Lest Eilea lbs leasee
S u p p o s e  you a r e  w o r k i n g  w i t h  y o u r  m a c h i n e  and s u d d e n l y  

r e a l i z e  t h a t  you have DELETE'd a f i l e  you r e a l l y  wanted t o  keep.  
In c h a p t e r  2 we d i s c u s s e d  how t o  f i x  t h i s  i n  a m a t t e r  o f  s e c o n d s ,
erfittidiflg gfiu babaik cu& sdy wqzs iiiss qq £bs disk sisss the
dfiisJt iQD* But  s u p p o s e  f u r t h e r  t h a t  you have  made t h e  s u p r e m e  
b l u n d e r  o f  a c t u a l l y  SAVEing a coup l e  o f  pr ogr ams  b e f o r e  r e a l i z i n g  
t h a t  t h e  DELETE'd f i l e  c o n s i s t s  o f ,  s a y ,  t h e  on l y  copy o f  y o u r  
n e a r l y  c o m p l e t e  PhD t h e s i s .  You c e r t a i n l y  w i l l  have  r e a d  t h e
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d i r e  w a r n i n g s ,  r e p e a t e d  t i m e  and a g a i n  i n  t h e  p o p u l a r  c o m p u t e r  
l i t e r a t u r e ,  t h a t  t h i s  p a r t i c u l a r  m i s t a k e  u s u a l l y  ca us e s  t h e  f i l e  
concer ned  t o  be o v e r w r i t t e n  wi t h  t he  SAVE'd pr ograms .

S i n c e  you somehow j u s t  n e v e r  g o t  a r o u n d  t o  ma k i ng  a b a c k u p  
o f  y o u r  t h e s i s ,  mu s t  you now f o r s a k e  t h e  h a l l s  o f  a c a d e me  f o r  a 
l e s s  s t r e s s f u l  e n v i r o n m e n t ,  p e r h a p s  t a k i n g  up wor k  a s  a s l u d g e  
s c r a p e r ,  or  a t  some o t h e r  p r o f e s s i o n  t h a t  does  no t  r e q u i r e  you t o  
c r e a t e  wo r d - p r o c e s s e d  document s?  Wel l ,  t ha nks  t o  your  s a g a c i o u s  
d e c i s i o n  t o  become t h e  owner  o f  The CIA d i s k ,  you may y e t  l a n d  
t h a t  a s s i s t a n t  p r o f e s s o r s h i p  you had your  eye on.

In o r d e r  to d e t e r m i n e  t he  p o s s i b l i t y  of  s a l v a t i o n  f rom t he  
f o r e g o i n g  h o r r o r ,  I fd l i k e  your  t o  c a r r y  out  a l i t t l e  e x p e r i me n t .  
Put  a BfiWly i n  y o u r  d r i v e  and t y p e  i n  t h e
f o l l o w i n g  sequence  of  BASIC i n s t r u c t i o n s  w i t h  a RETURN a f t e r  each 
one.

FP

10 REM TEST 3 

SAVE TEST 3 

DELETE TEST 3 

10 REM TEST 2 

SAVE TEST 2 

DELETE TEST 2 

10 REM TEST 1 

SAVE TEST 1 

DELETE TEST 1 

10 REM TEST 0 

SAVE TEST 0 

DELETE TEST 0

Wha t  you  h a v e  o b v i o u s l y  d o n e  i s  t o  c r e a t e ,  SAVE, and  
s u b s e q u e n t l y  DELETE, 4 APPLESOFT p r o g r a m s .  Doi ng so i n  t h e  
s e q u e n c e  s p e c i f i e d  a b o v e  h a s  g i v e n  e a c h  o f  TESTs 0 -  2 a d a r n  
good c h a n c e  t o  o v e r w r i t e  one o f  t h e  p r o g r a m s  t h a t  p r e c e e d e d  i t .

In o t h e r  words ,  you have commi t t e d  t h e  F i n a l  F a t a l  Fou l - up  
no l e s s  t h a n  3 t i m e s !  And so ,  we a s k  o u r s e l v e s ,  how many o f  y o u r  
o n e - l i n e  pr ograms  a r e  s t i l l  i n t a c t  on t h e  d i s k ,  and how many have 
been o b l i t e r a t e d ?  To answer  t h i s  p i t h y  q u e s t i o n ,  c a r r y  ou t  t he  
o p e r a t i o n s  below wi t h  Tr i cky  Dick and The Tr a c e r  i n  memory.
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Set  up t h e  Tr i cky  Dick p a r a m e t e r s  t o  r ea d  t h e  d i s k  w i t h  t h e  
4 t e s t  p r o g r a m s  on i t  and go t o  t h e  The T r a c e r ' s  menu.  Then 
s e l e c t  t h e  T&S LISTS and STRINGS o p t i o n s .  Type an 'L'  f o r  s t r i n g  
one and e n t e r  t he  word TEST. The s e a r c h  r ange s hou l d  ex t end  f rom 
t r a c k  $12,  s e c t o r  $00 t o  t r a c k  $19,  s e c t o r  $0F.  Type t h e s e  
numbers i n t o  t he  menu and s t a r t  o f f  t he  s e a r c h .

The T r a c e r ' s  f i r s t  s t o p  w i l l  p r o b a b l y  be s o me wh e r e  p r e t t y  
c l o s e  t o  t r a c k  $16,  s e c t o r  $0F,  w h e r e  you w i l l  f i n d  a T&S l i s t .  
The n e x t  CTRL E t u r n s  up s t r i n g  one i n  t h e  v e r y  n e x t  s e c t o r  as  
p a r t  o f  t h e  "TEST 0" REM s t a t e m e n t  i n  p r o g r a m  TEST 0 ( you c o u l d  
check out  t h e  e n t i r e  program by l i s t i n g  i t  i n  APPLESOFT w i t h  CTRL 
L, 'A*, and *L' ) .  T h i s  i s  no b i g  d e a l ,  h o w e v e r ,  s i n c e  TEST 0 was  
t h e  l a s t  p r o g r a m  we s a v e d ,  a nd  h e n c e  c o u l d n ' t  h a v e  b e e n  
c l o b b e r e d .

C o n t i n u i n g  t h e  s e a r c h  w i l l  b r i n g  you t o  s e c t o r  $0F o f  t h e  
next  l o we r  t r a c k  where y o u ' l l  d i s c o v e r  a n o t h e r  T&S l i s t .  CTRL E 
a g a i n  u n c o v e r s  t h e  p r o g r a m TEST 1 on t h e  s e c t o r  $0E o f  t h e  same 
t r a c k .  We can see  t h a t  i t s  code i s  a l l  i n t a c t ,  e s t a b l i s h i n g  t h a t  
i t  was  n o t  o v e r w r i t t e n ,  eve n  t h o u g h  we DELETE'd i t  and SAVE'd 
a n o t h e r  program t h e r e a f t e r .

To make a l ong s t o r y  s h o r t ,  i f  you keep pumping i n  CTRL E' s,  
y o u ' l l  g e t  e x a c t l y  t h e  same r e s u l t s  f o r  t h e  o t h e r  t wo f i l e s ,  
n e i t h e r  o f  which have been r e p l a c e d  by f i r s t  DELETEing them and 
t hen  SAVEing a d d i t i o n a l  pr ogr ams  a f t e r w a r d s .  Al l  p r ograms  w i l l  
p r o b a b l y  r e s i d e  on s e c t o r s  $0E and $0F o f  4 c o n s e c u t i v e  t r a c k s .  
T h i s  happy s t a t e  o f  a f f a i r s  i s  due t o  DOS h a v i n g  a b u i l t - i n  
p r o p e n s i t y  t o  avoi d  o v e r w r i t i n g  DELETE'd f i l e s .  Thi s  i s  bec aus e  
i t  r e c o r d s  t h e  l a s t  t r a c k  i t  a c c e s s e d  i n  t h e  VTOC ( a t  b y t e  $30)  
and a t t e m p t s  t o  f i n d  f r e e  s p a c e  on a t r a c k  Qfctofijc t h a t  t h i s  one 
when i t  p e r f o r m s  i t s  n e x t  d i s k  o p e r a t i o n .  As you may r e me mb e r  
f rom our  work i n  Chap t e r  two,  t he  nex t  VTOC b y t e  ($31) t e l l s  DOS 
which d i r e c t i o n  f rom t he  l a s t  a c c e s s e d  t r a c k  t o  t a k e  when l o o k i n g  
f o r  empt y  s e c t o r s .  P l e a s e  n o t e ,  h o w e v e r ,  t h a t  t h i s  d o e s  NOT 
g u a r a n t e e  t h a t  a happy e n d i n g  t o  t h e  f o r e g o i n g  s a g a  o f  t h e  l o s t  
t h e s i s  would a l ways  be o b t a i n a b l e  -  so do n ' t  g e t  c a r e l e s s ,  O.K.?

A n o t h e r  i m p o r t a n t  u s e  f o r  t h e  s e a r c h  p r o c e d u r e  you u s e d  i n  
o u r  l i t t l e  e x p e r i m e n t  i s  t o  l o c a t e  l o s t  f i l e s  when one o r  mor e  
c a t a l o g  s e c t o r s  h a v e  be e n  c l o b b e r e d .  Once t h e  c a t a l o g  i s  
d e s t r o y e d ,  o f  c o u r s e ,  t h e r e  i s  no r e c o r d  on t h e  d i s k  o f  t h e  
s t a r t i n g  a d d r e s s  of  any o f  t he  d i s k ' s  f i l e s .  Never  mind,  t hough,  
because  t h e  Tr a c e r  makes a r e s c u e  o p e r a t i o n  c h i l d ' s  p l ay .

The f i r s t  s t e p  i s  t o  s e a r c h  t h e  e n t i r e  d i s k  f o r  T&S l i s t s ,  
t o g e t h e r  w i t h  any s t r i n g s  o r  o t h e r  code  t h a t  you t h i n k  m i g h t  
e x i s t  i n  a m i s s i n g  f i l e .  Remember  t o  s p e c i f y  t h e s e  s t r i n g s  i n  
l ow ASCII  i f  y o u ' r e  t r y i n g  t o  r e c o v e r  an APPLESOFT p r o g r a m ,  and 
h i gh ASCII f o r  an INTEGER program.  High ASCII i s  u s u a l l y  used in  
t e x t f i l e s  a s  w e l l .  I f  you  c a n  r e m e m b e r  any s p e c i f i c  
i n s t r u c t i o n s ,  l ook  up t h e  t h e i r  BASIC t okens  i n  t he  Apple manual ,  
and e n t e r  t h e s e  i n  t h e  menu as  a hex s t r i n g .  Whenever The T r a c e r  
f i n d s  a T&S LIST,  a l w a y s  be s u r e  t o  l i s t  t h e  f i r s t  f ew s e c t o r s  i t



c o n t a i n s  w i t h  Tr i cky Dick,  I n s p e c t  them c a r e f u l l y  t o  make s u r e  
t h e y  b e l o n g  t o  a f i l e  you w a n t  t o  r e c o v e r .  I f  t h e y  do,  make a 
no t e  o f  t h e  t r a c k  and s e c t o r  upon which t he  T&S l i s t  i s  l o c a t e d ,  
t o g e t h e r  wi t h  t he  number  of  t r a c k  and s e c t o r  p a i r s  i n  t h a t  l i s t . .

Once you have found a l l  t he  mi s s i n g  f i l e s ,  t he  nex t  pr obl em 
i s  t o  r e s t o r e  t h e  c a t a l o g  t r a c k  and p u t  t h e  f i l e  e n t r i e s  ba c k .  
C h a p t e r s  t wo and t h r e e  d e s c r i b e  t h e  c o m p o s i t i o n  o f  c a t a l o g  
s e c t o r s  i n  d e t a i l ,  and r e f e r r i n g  t o  t hem s h o u l d  h e l p  you i n  
c a r r y i n g  ou t  t h i s  r e c o n s t r u c t i o n .  Ra t her  t han  do t h i s  c o mp l e t e l y  
f rom s c r a t c h ,  t r y  t h e  f o l l o w i n g  sequence .

(1) Put  Tr i cky Di ck ' s  c u r s o r  on t he  f i r s t  b y t e  of  one of  t he  
c l o b b e r e d  c a t a l o g  s e c t o r  and t y p e  CTRL Z. W r i t e  t h e  z e r o e d  
s e c t o r  back to t he  d i s k .  Repeat  t h i s  f o r  every c o r r u p t e d  s e c t o r .

(2) Re s t o r e  t h e  l i n k  p o i n t e r s  o f  each z e r o e d  s e c t o r .  You ' l l  
r e c a l l  f rom c h a p t e r  two t h a t  t h e s e  s p e c i f y  t he  t r a c k  and s e c t o r  
o f  t h e  n e x t  c a t a l o g  s e c t o r .  They occupy  b y t e s  $01 ( t h e  t r a c k  
number)  and $02 ( t h e  s e c t o r  number)  o f  each c a t a l o g  s e c t o r .  On a 
n o r m a l l y  f o r m a t t e d  d i s k ,  e a c h  s e c t o r ' s  t wo  b y t e s  p o i n t  a t  t h e  
next  l o we r  s e c t o r .

(3)  Wi t h  t h e  BASIC p r o mp t  on t h e  s c r e e n ,  t y p e  FP.  Then key 
in SAVE f o l l o w e d  by t he  name of  t he  f i r s t  APPLESOFT program whose 
name you w i s h  t o  r e s t o r e  t o  t h e  c a t a l o g  t r a c k .  R e p e a t  t h i s  
p r o c e d u r e  w i t h  each o f  t he  o t h e r  p r ogr ams  to be r e s c ued .  I f  t he  
program i s  a b i n a r y  f i l e ,  use BSAVE. Use BSAVE f o r  a l l  t e x t f i l e s  
and INTEGER progr ams  a l s o .  Thi s  s t e p  p u t s  t he  f i l e  names back i n  
t he  r i g h t  p l a c e s  and p a r t i a l l y  r e s t o r e s  t h e  c a t a l o g  s e c t o r s .

(4)  R e p l a c e  t h e  l e n g t h  v a l u e s  o f  e a c h  f i l e  name w i t h  t h e  
c o r r e c t  v a l u e s  you h a v e  c o p i e d  down ( i . e . ,  t h e  number  o f  t r a c k  
and s e c t o r  p a i r s  i n  t h e  f i l e ' s  T&S l i s t ) .  Th e s e  come a t  t h e  end 
o f  t h e  ' AO' s '  a f t e r  t h e  f i l e  name and,  u n t i l  you c h a n g e  t hem t o  
t he  r i g h t  v a l u e s ,  w i l l  r ead  *02 00'  f o r  each f i l e  e n t r y .

(5)  Replace  t h e  p r e s e n t  a d d r e s s  o f  each f i l e n a m e ' s  T&S l i s t  
w i t h  t h e  c o r r e c t  a d d r e s s  ( w h i c h  you w r o t e  down d u r i n g  The 
T r a c e r ' s  s e a r c h ) .  Th i s  a d d r e s s  c o n s i s t s  o f  two hex b y t e s  j u s t  i n  
f r o n t  o f  t he  f i l e  t ype  b y t e .

(6)  For  INTEGER p r o g r a m ana t e x t f i l e  names  o n l y ,  p u t  t h e  
c o r r e c t  f i l e  t y p e  d e s i g n a t o r  ( ' 0 1 '  f o r  INTEGER,  ' 0 0 '  f o r  
t e x t f i l e s )  i n  p l a c e  o f  t h e  one t h a t  i s  now t h e r e  ( an  '04* i f  you 
f o l l o w e d  my i n s t r u c t i o n s  above) .  Remember,  t h i s  d e s i g n a t o r  by t e  
i s  t h e  f i r s t  hex va l ue  i n  f r o n t  o f  each f i l e  name.

T h o u g h  t h e  f o r e g o i n g  p r o c e d u r e  i n v o l v e s  d o i n g  s ome  
o p e r a t i o n s  by hand ,  my b e n c h ma r k  t r i a l s  w i t h  Appl e  u s e r s  as  
s u b j e c t s  s hows  t h a t  i t  i s  a f a r  f a s t e r  way t o  r e s u r r e c t  l o s t  
f i l e s  t h a n  u s i n g  any o f  t h e  " a u t o m a t i c "  f i l e  r e c o v e r y  s o f t w a r e  
p r e s e n t l y  a v a i l a b l e .  T h i s  i s  b e c a u s e  t h e  a u t o m a t i c  s o f t w a r e  
r e s t o r e s  e v e r y  f i l e  on t h e  d i s k  t o  t h e  c a t a l o g  w h e t h e r  you r e a l l y  
w a n t e d  i t  or  n o t .  Most  o f  my s u b j e c t s  f o u n d  t h i s  an u n a c c e p t a b l y
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s l ow p r o c e s s .

Remember  t o  r e f e r  t o  C h a p t e r  2 f o r  mor e  d e t a i l s  o f  t h e  
p l a c e me n t  o f  t he  hex v a l u e s  i n  t he  c a t a l o g  s e c t o r s .  J u s t  t o  keep 
i n  t h e  s p i r i t  o f  t h i s  t u t o r i a l ,  I  s u g g e s t  you t a k e  y o u r  newl y  
i n i t i a l i z e d  d i s k  w i t h  t h e  TEST p r o g r a m s  on i t  and d e l i b e r a t e l y  
c l o b b e r  i t s  c a t a l o g  s e c t o r .  Then t r y  r e s t o r i n g  a l l  4 TEST 
pr ograms  p l u s  HELLO t o  t he  c a t a l o g .  I f  i t  doe s n ft  work t h e  f i r s t  
t i m e ,  b l ow away t h e  c a t a l o g  a g a i n  and ha ve  a n o t h e r  t r y .  T h i s  
w i l l  g e t  you in good shape f o r  t he  Real  Thing.

Ufiiog Ibe leasee lee Iext, Betciejial
Suppose you have a s u b s t a n t i a l  number  o f  d i s k s  f u l l  o f  word-  

p r o c e s s o r  f i l e s  w h i c h  a r e  m a i n l y  c o r r e s p o n d e n c e .  Mo r e o v e r ,  
y o u ' v e  g o t  a m e e t i n g  w i t h  y o u r  a c c o u n t a n t  t o m o r r o w  and h a v e  t o  
b r i n g  c o p i e s  o f  every l e t t e r  you ' ve  w r i t t e n  t o  Plummet  A i r l i n e s .  
To make t h i n g s  w o r s e ,  p e r h a p s  you ( l i k e  me) h a v e  a memory w h i c h  
i s  even l e s s  r e l i a b l e  t han  Pl ummet ' s  a r r i v a l  t i m e s .  How a r e  you 
goi ng t o  d ig ou t  a l l  t h o s e  l e t t e r s ?

I n  f a c t  t h i s  j o b  i s  p r e t t y  s i m p l e  b e c a u s e  a l l  you do i s  
e n t e r  PLUMMET AIRLINES i n  h i g h  ASCII  i n  The T r a c e r ' s  menu 
( a l t h o u g h  you ' d  b e t t e r  c h e c k  one or  t wo o f  y o u r  c o r r e s p o n d e n c e  
f i l e s  j u s t  t o  make s u r e  y o u r  word p r o c e s s o r  d o e s n ' t  u s e  l ow ASCII  
or  some method o f  non-ASCII  t e x t  c o mp r e s s i o n ) .  Then you s e a r c h  
e v e r y  d i s k  f r om t o p  t o  b o t t o m ,  u s i n g  t h i s  s t r i n g  as  a s e a r c h  
a r g u m e n t .  When you  f i n d  o n l y  t h e  s t r i n g  i n  a p i e c e  o f  
c o r r e s p o n d e n c e ,  make a n o t e  o f  t h e  name you g a v e  i t  when i t  was  
w r i t t e n  t o  t h e  d i s k .  When y o u ' r e  done,  you pr oduce  har d  copy of  
a l l  t he  l e t t e r s  whose names you wr o t e  down.

Of c o u r s e ,  t h e r e  c o u l d  be one mi n o r  h i t c h  i n  a l l  o f  t h i s  -  
you mi ght  not  be a b l e  t o  r emember  t he  l e t t e r ' s  f i l e n a me  when you 
s e e  i t  i n  T r i c k y  D i c k ' s  d i s p l a y .  I f  so ,  you w i l l  have  t o  f i n d  
i t s  T&S l i s t ,  and f r om t h e r e ,  go t o  t h e  c a t a l o g  t r a c k  t o  ma t c h  
t h e  T&S l i s t ' s  a d d r e s s  w i t h  t h e  l e t t e r ' s  name.  T h i s  i s  g o i n g  t o  
r e q u i r e  a b i t  mor e  wor k  -  b u t  i t  s e r v e s  you r i g h t  f o r  h a v i n g  s u c h  
a l ousy  memory!

F o r t u n a t e l y  t h e r e  a r e  a c o u p l e  o f  s h o r t c u t s  you can u s e  t o  
t r a c k  down an unknown f i l e ' s  c a t a l o g  e n t r y .  F i r s t l y ,  t o  f i n d  t he  
f i l e ' s  T&S l i s t ,  s p e c i f y  a r a n g e  o f  i t s  t r a c k s  and s e c t o r s  as  a 
T r a c e r  s e a r c h  s t r i n g .  L e t ' s  say T r a c e r  h a s  l o c a t e d  t h e  w o r d s  
"Plummet  A i r l i n e s "  on s e c t o r  $05 of  t r a c k  $14.  The commands CTRL 
A and CTRL E, f o l l o w e d  by any k e y s t r o k e ,  w i l l  t a k e  you b a c k  t o  
The T r a c e r ' s  menu. Once he r e ,  you s e l e c t  only t he  STRINGS o p t i o n  
and e n t e r  s t r i n g  one i n  hex as shown below.

STRINGS:

$1-1405

T h i s  t r a c k  and s e c t o r  p a i r  mus t  a p p e a r  s o me wh e r e  on t h e  
f i l e ' s  T&S i n  t h e  o r d e r  i l l u s t r a t e d  ab o v e .  The T r a c e r  w i l l  mo s t
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l i k e l y  f i n d  t h i s  T&S l i s t  i n  u n d e r  15 s e c o n d s  i f  t h e  d i s k  i s  
n e a r l y  f u l l .

By t h e  way,  r e me mb e r  n o t  t o  a l s o  s e l e c t  t h e  T&S LIST,  
CATALOG SECTORS, or  VTOC o p t i o n s  on t he  menu f o r  t h i s  s e a r c h .  As 
I m e n t i o n e d  e a r l i e r ,  when t h e  T r a c e r  f i n d s  one o f  t h e s e ,  i t  
d o e s n ' t  s e a r c h  t h e  same s e c t o r  f o r  any s t r i n g s  you m i g h t  ha ve  
s p e c i f i e d .

When y o u ' v e  g o t  t h e  t r a c k  and s e c t o r  a d d r e s s  o f  t h e  f i l e ' s  
T&S l i s t ,  t h e  f i n a l  s t e p  i s  t o  go b a c k  t o  The T r a c e r ' s  menu and 
s p e c i f y  t h e s e  t wo b y t e s  as  a hex s e a r c h  s t r i n g .  So i f  t h e  l i s t  
was on,  say,  t r a c k  $15,  s e c t o r  $0F,  your  s t r i n g  e n t r y  s hou l d  l ook  
l i k e  t h i s :  $1 - 150F.  You s h o u l d  now s e a r c h  a l l  t h e  c a t a l o g
s e c t o r s  on t h e  d i s k  ( i . e  f r om t r a c k  $11,  s e c t o r  $0F,  down t o  
s e c t o r  $01 o f  t h e  same t r a c k ) .  T h i s  s e a r c h  w i l l  p r o b a b l y  t a k e  
l e s s  t han  3 seconds .  I f  a l l  has gone w e l l ,  The Tr a c e r  w i l l  p l a c e  
Tr i cky Di ck ' s  c u r s o r  e x a c t l y  3 b y t e s  i n  f r o n t  o f  t h e  f i l e n a m e  you 
a r e  l o o k i n g  f o r .  T h i s ,  o f  c o u r s e ,  i s  b e c a u s e  DOS w r i t e s  t h e  
a d d r e s s  o f  each f i l e ' s  t r a c k  and s e c t o r  l i s t  i n  t h i s  p o s i t i o n .

I f  you f i n d  mor e  t h a n  s e v e r a l  unknown f i l e s  on t h e  same 
d i s k e t t e ,  you can  t r a c k  down up t o  6 o f  t hem,  s i m u l t a n e o u s l y .  
F i r s t ,  go t h r o u g h  t h e  e n t i r e  d i s k  ma k i ng  a n o t e  o f  e v e r y  t r a c k  
and s e c t o r  a d d r e s s  i n  w h i c h  y o u r  s e a r c h  s t r i n g  o c c u r s .  Then 
s p e c i f y  up t o  6 of  t h e s e  p a i r s  as  Tr a c e r  s e a r c h  s t r i n g s ,  w r i t i n g  
down each T&S l i s t  t h a t  The Tr a c e r  t u r n s  up.  F i n a l l y ,  e n t e r  a l l  
t h e  T&S l i s t  a d d r e s s e s  a s  s e a r c h  s t r i n g s ,  and p u t  The T r a c e r  t o  
work on t h e  c a t a l o g  t r a c k .

Of  c o u r s e ,  y o u  d o n ' t  h a v e  t o  l i m i t  y o u r s e l f  t o  
c o r r e s p o n d e n c e  f i l e s  when u s i n g  t h i s  t e c h n i q u e .  You c a n  a p p l y  
t h e  same p r o c e d u r e  t o  any s t o r e d  t e x t f i l e s  c r e a t e d  by any 
d a t a b a s e  p r o g r a m ,  p r o v i d i n g  t h e  f i l e s  c o n t a i n  r e c o g n i z a b l e  
a l p h a n u me r i c  c h a r a c t e r s .  You can a l s o  use t h e  same t e c h n i q u e  f o r  
l o c a t i n g  programs .

Seacabiag Disks uiih Hacks

Eve r y t h i ng  you have c a r r i e d  ou t  so f a r  i n  t h i s  t u t o r i a l  can 
a l s o  be done wi t h  t he  v a s t  m a j o r i t y  of  p r o t e c t e d  d i s k s  p r e s e n t l y  
a v a i l a b l e .  I f  you h a v e  wor ke d  c a r e f u l l y  t h r o u g h  t h e  l a s t  
c h a p t e r ,  y o u ' l l  a l r e a d y  have  a p r e t t y  good i d e a  a b o u t  how 
to s e a r c h  l oc ked  s o f t w a r e  w i t h  The T r a c e r .  Wi th many n o n s t a n d a r d  
d i s k s ,  a l l  you have  t o  do i s  u t i l i z e  t h e  me t h o d s  I  d e s c r i b e d  
i n  t h a t  c h a p t e r  f o r  d e t e r m i n i n g  and s e t t i n g  up t h e  T r i c k y  Di ck  
s e c t o r  marks ,  b e f o r e  e n t e r i n g  The Tr a c e r .

To g e t  some p r a c t i c e  i n  u s i n g  The T r a c e r  i n  t h i s  way,  l e t ' s  
s e a r c h  t r a c k  $22 ( t h e  one I ' v e  p r o t e c t e d )  on y o u r  CIA d i s k  f o r  a 
c o u p l e  o f  s t r i n g s .  From T r i c k y  Di ck ,  s p e c i f y  w h i c h  d r i v e  t h e  
d i s k  i s  i n  and s e t  t h e  DOS v e r s i o n  t o  3-3.  Then j ump i n t o  The 
T r a c e r .  H i t  CTRL S and s e t  t h e  a d d r e s s  f i e l d  h e a d e r  t o  'DC BF 
AA». S e l e c t  t h e  STRINGS o p t i o n  o n l y ,  and s p e c i f y  t wo h i g h  ASCII  
s e a r c h  s t r i n g s  as  f o l l o w s :
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HI-SECTOR 
H2-INITIALIZE

S e t  up t h e  SEARCH RANGE t o  e x a mi n e  a l l  o f  t r a c k  $22 and 
s t a r t  t h e  T r a c e r  on i t s  me r r y  way.  A f t e r  a b i t  h e s i t a t i o n  on 
$0F,  t h e  s e c t o r s  w i l l  c l o c k  by i n  t h e i r  u s u a l  ma nner  u n t i l  The 
T r a c e r  g e t s  down t o  $03. Here,  The Tr a c e r  w i l l  v a i n l y  t r y  t o  do 
a r e a d ,  b u t  w i l l  f a i l ,  d i s p l a y i n g  t h e  SECTOR UNREADABLE menu.  
I m i g h t  add t h a t  i f  you w e r e  n o t  w o r k i n g  on t h e  CIA d i s k ,  w i t h  
whose t r a c k  $22 i d e o s y n c r a c i e s  you a r e  a l r e a d y  f a m i l i a r ,  i t  would 
h a v e  b e e n  u s e f u l  t o  h a v e  f i r s t  u s e d  The  T r a c e r  t o  VERIFY 
FORMATTING on a l l  $23 t r a c k s .  I f  p r obl ems  wer e  en c o u n t e r e d ,  t he  
d i s k ' s  f o r m a t t i n g  s h o u l d  h a v e  n e x t  bee n  c h e c k e d  o u t  w i t h  The 
L i n g u i s t .  Armed w i t h  t he  i n f o r m a t i o n  on DOS marks g l e a ne d  f rom 
t h i s  member  o f  t h e  CIA, you wo u l d  t h e n  h a v e  be e n  a b l e  t o  c a r r y  
ou t  t he  p r o c e e d u r e  t h a t  I 'm goi ng  to  d e s c r i b e  next .

From your  work i n  t h e  l a s t  c h a p t e r  you may remember  t h a t ,  i n  
o r d e r  t o  ga i n  a c c e s s  to t h i s  s e c t o r ,  you have t o  change t he  d a t a  
f i e l d  h e a d e r  f r om *D5 AAAD* t o  ' F8C7B8' ,  and t h e  d a t a  f i e l d  
t r a i l e r  f rom 'DEAA' t o  'FFFF*. To make t h e s e  changes ,  i g n o r e  t he  
4 c h o i c e s  on t h e  e r r o r  menu,  and h i t  CTRL S i n s t e a d .  A f t e r  
f i x i n g  up t h e  h e a d e r  and t r a i l e r ,  a RETURN c a u s e s  t h e  c u r s o r  t o  
d i s a p p e a r  and  t h e  p r e v i o u s l y  i n a c c e s s i b l e  s e c t o r  t o  be 
a u t o m a t i c a l l y  r e r e a d  u s i ng  t he  new p a r a m e t e r s .

A c o n s i d e r a b l e  amount  o f  no i sy  r e c a l i b r a t i n g  w i l l  t a k e  p l a c e  
as  The T r a c e r  g e t s  t o  g r i p s  w i t h  t h e  new ma r k s .  Then t h e  
f a m i l i a r  " p i n g ” w i l l  be h e a r d  a s  t h e  T r a c e r  t r a n s f e r s  
c o m m u n i c a t i o n  t o  T r i c k y  Di ck  and d i s p l a y s  s t r i n g  t wo.  By t h e  
w a y ,  i f  you  h a v e n ' t  a l r e a d y  d o n e  s o ,  you  m i g h t  f i n d  i t  
i n t e r e s t i n g  t o  r ead t he  c o n t e n t s  o f  t h i s  s e c t o r  and t he  n e x t  one 
we a r e  about  t o  s e a r c h .

An a l t e r n a t i v e  t o  t h e  f o r e g o i n g  p r o c e d u r e  i s  t o  s e l e c t  t h e  
"TRACER MENU" o p t i o n  when t h e  T r a c e r  d o e s  a m i s r e a d .  From t h e  
ma i n  menu,  h i t  CTRL S and c h a n g e  t h e  s e c t o r  ma r ks  t o  t h o s e  
n e c e s s a r y  t o  r ead  t he  p r e s e n t  s e c t o r .  Then h i t  RETURN, f o l l o w e d  
by CTRL D. Thi s  l a t t e r  command t a k e s  t h e  c u r s o r  d i r e c t l y  t o  t h e  
RANGE s e c t i o n  where  you e n t e r  t r a c k  $22,  s e c t o r  $03 f o r  bo t h  t he  
h i g h  and low a d d r e s s e s  o f  t h e  s e a r c h  r a n g e .  Then s t a r t  t h e  
s e a r c h  i n  t he  u s u a l  way.

A CTRL E h e r e  u n e a r t h s  a n o t h e r  o c c u r r e n c e  o f  t h e  word 
" i n i t i a l i z e "  i n  t h e  same s e c t o r .  On t h e  n e x t  T r a c e r  c a l l  t h e  
s e a r c h  c o n t i n u e s ,  a g a i n  u n s u c c e s s f u l l y ,  on s e c t o r  $02. The da t a  
f i e l d  h e a d e r  and t r a i l e r  o f  t h i s  s e c t o r  a r e  DEAAEB and D5AA, 
r e s p e c t i v e l y ,  so c h a n g e  t hem a c c o r d i n g l y  and h i t  RETURN ( o r  go 
b a c k  t o  t h e  ma i n  menu and c a r r y  o u t  t h e  a l t e r n a t i v e  p r o c e d u r e  I 
d e s c r i b e d  a b o v e ) .  The n e x t  a t t e m p t  s h o u l d  p i c k  up a n o t h e r  
e x a m p l e  o f  s t r i n g  one .  F o l l o w  t h e  same p l a n  w i t h  s e c t o r  $01 
whose  d a t a  h e a d e r  i s  D9AAAD, and whose  d a t a  t r a i l e r  i s  n o r m a l .  
Do t h e  same f o r  $00 wh e r e  b o t h  t h e  d a t a  h e a d e r  and t r a i l e r  a r e  
n o r m a l .  The word ' s e c t o r *  s h o u l d  be f l a g g e d  on b o t h  t h e s e  l a s t  
two s e c t o r s .
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SsacQhiug Disks uibh Modified Seoioi; tfuiskecs
An o c c a s i o n a l l y  u s e d  me t hod  o f  copy p r o t e c t i o n  i s  t o  a l t e r  

t h e  s e c t o r  n u m b e r s  i n  t h e  a d d r e s s  f i e l d  i n f o r m a t i o n  t o  
n o n s t a n d a r d  v a l u e s .  For  e x a m p l e ,  i t  i s  n o t  t o o  d i f f i c u l t  t o  
f o r m a t  a 3.3 d i s k  so t h a t  t h e  s e c t o r s  on one or  mor e  t r a c k s  do 
not  r ange  from $00 -  $0F,  but  i n s t e a d  va r y ,  say,  f rom $10 -  $1F. 
By f i r s t  c h e c k i n g  t h e  d i s k  w i t h  The L i n g u i s t ,  you ca n  e a s i l y  
d e t e c t  t h i s  and s t i l l  g e t  a t  a l l  t h e  s e c t o r s  w i t h  T r i c k y  Di ck ,  
s i n c e  t h e  l a t t e r  a l l o w s  you t o  u s e  t h e  f ; 1 command t o  e n t e r  any 
2 - d i g i t  hex number  a f t e r  !S=*.

The Tr a c e r ,  however ,  a u t o m a t i c a l l y  r e t u r n s  t he  s e c t o r  number 
t o  $0F ( o r  $0C i f  DOS 3.2 i s  a c t i v e )  w h e n e v e r  i t  f i n i s h e s  one 
t r a c k  and moves  on t o  t h e  n e x t .  So w h a t  you ha ve  t o  do i s  f i x  
The T r a c e r  so t h a t  i t  s e t s  t h i s  va l ue  c o r r e c t l y  a c c o r d i n g  t o  t he  
n u m b e r i n g  s c h e me  on t h e  t r a c k .  You f i r s t  ne e d  t o  f i n d  o u t  w i t h  
The L i n g u i s t  t h e  h i g h e s t  nu mb e r e d  s e c t o r  on t h e  t r a c k  o r  r a n g e  of  
t r a c k s  you want  t o  s e a r c h .  Then go i n t o  t h e  moni t o r  w i t h  CALL -  
151 and t y p e  811B: A 9 XX EA, w h e r e  XX i s  t h e  h i g h e s t  s e c t o r  
numbe r .  T h i s  p a t c h  t o  The T r a c e r  w i l l  e n a b l e  you t o  r e a d  and 
a n a l y s e  t h e  e n t i r e  t r a c k  w i t h  e a s e .  Do n ' t  wo r r y  t o o  much a b o u t  
t h e  l o w e s t  s e c t o r ;  i f  t h i s  i s  l e s s  t h a n  $48,  The T r a c e r  w i l l  
s t i l l  c l o c k  t he  s e c t o r  numbers  by u n t i l  i t  r e a c h e s  $00,  a t  which 
p o i n t  i t  p r o c e e d s  t o  t h e  n e x t  t r a c k .  Wi t h  a v a l u e  g r e a t e r  t h a n  
$48,  w a i t  f o r  t he  e r r o r  menu and t a k e  t he  "NEXT TRACK" o p t i o n .

When you a r e  t h r o u g h  s e a r c h i n g  t h e  d i s k  w i t h  t h e  f unny  
s e c t o r  numbers ,  don ' t  f o r g e t  t o  e i t h e r  BL0AD The Tr a c e r  a g a i n ,  or  
go b a c k  t o  t h e  m o n i t o r  t o  p u t  t h i n g s  b a c k  i n  o r d e r  w i t h  811B:AD 
0A 80.

A n o t h e r  a l t e r n a t i v e  n u m b e r i n g  s c h e m e  c o n s i s t s  o f  
i n c r e m e n t i n g  t h e  s e c t o r  n u mb e r s  by even  a m o u n t s ,  e . g .  $02,  $04,  
$06,  e t c .  I f  you e n c o u n t e r  t h i s  s u b t e r f u g e ,  s p e c i f y  a o n e - t r a c k  
s e a r c h  r a n g e  and s e t  t h e  h i g h  a d d r e s s  t o  t h e  h i g h e s t  n u mb e r e d  
s e c t o r  you f ound  on t h e  t r a c k .  D u r i n g  t h e  s e a r c h ,  The T r a c e r  
w i l l  d i s p l a y  t h e  e r r o r  menu e v e r y  t i m e  i t  a t t e m p t s  t o  r e a d  an odd 
numb e r e d  s e c t o r  as  i t  s t e p s  t h r o u g h  t h e  r a n g e .  When t h i s  
h a p p e n s ,  j u s t  t a k e  t h e  "NEXT SECTOR" o p t i o n ,  and t h e  t r a c k  w i l l  
ge t  f u l l y  s e a r c h e d .

Seacsbi&g Haifa scri Stcaoeelg Numbered Jcaslss

Having d e a l t  w i t h  h a l f  t r a c k s  p r e v i o u s l y ,  you s hou l d  have no 
t r o u b l e  h e r e .  However ,  t h e  p r o c e e d u r e  i s  a b i t  more  i n v o l v e d ,  
and you need two d i s k  d r i v e s  t o  b r i n g  i t  o f f .  Her e  i s  t h e  
p r o c e e d u r e .

(1)  Put  t h e  CIA d i s k  i n  d r i v e  one and t h e  t a r g e t  d i s k  i n  
d r i v e  two.

(2)  Get  The L i n g u i s t  i n t o  RAM and p o s i t i o n  t h e  dc i &£ £ y q 
d i s k  arm over  t he  t r a c k  t o  be r e a d .
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(3) Load i n  The T r a c e r  f rom d r i v e  one.

(4)  Pu t  t h e  h a l f  t r a c k  p a t c h  i n t o  T r i c k y  D i c k ’s RWTS as  
d e s c r i b e d  i n  Cha p t e r  5.

(5)  Go i n t o  The T r a c e r  and s p e c i f y  a s e a r c h  r a n g e  f r om 
s e c t o r  $00 to s e c t o r  $0F o f  t h e  t r a c k  t o  be examined.  Make s u r e  
you e n t e r  t h e  same t r a c k  numbe r  i n  t h e  menu t h a t  a p p e a r s  on t h e  
t r a c k  you*r e  go i ng  t o  s e a r c h .

Now go t o  i t .  I f  you h e a r  a r e c a l i b r a t e ,  you may ha ve  t o  
s t a r t  a ga i n .  J u s t  t o  make s u r e  you’ve go t  t he  hang of  s e a r c h i n g  
h a l f  t r a c k s ,  c a r r y  out  t h e  above sequence  o f  o p e r a t i o n s  on t r a c k  
20 1/2 of  t he  CIA d i s k .  Sear ch  a few of  t he  s e c t o r s  f o r  t he  word 
" t h i s ” i n  h i gh ASCII.

S e a r c h i n g  t r a c k s  w h i c h  a r e  n u mb e r e d  i n  a n o n s t a n d a r d  way 
r e q u i r e s  a b i t  o f  p a t i e n c e  b u t  ca n  a l s o  be  h a n d l e d  i f  you have  
t wo d i s k  d r i v e s .  Al l  you h a v e  t o  do i s  f o l l o w  s t e p s  1 -  5 above  
f o r  each t r a c k  you want  t o  s e a r c h .

Eiodioe the Babe acd nibble Icauslais lablaa
I f  y o u ' r e  d e a l i n g  w i t h  a n o r m a l  DOS, you know f r o m t h e  

p r e v i o u s  c h a p t e r  w h e r e  t h e s e  a r e  l o c a t e d .  But  on p r o t e c t e d  
d i s k s ,  i t ’ s j u s t  p o s s i b l e  t h a t  t h e  two t a b l e s  may ha ve  bee n  
moved.  T h i s  means  t h a t  you h a v e  t o  f i n d  t hem b e f o r e  you ca n  do 
any e d i t i n g .

F i n d i n g  t h e  t a b l e s  i s  u s u a l l y  no s w e a t .  Once y o u ' v e  
d e t e r m i n e d  how t o  r e a d  t h e  d i s k ,  s i m p l y  i n s t r u c t  The T r a c e r  t o  
s e a r c h  t h e  d i s k  f o r  t he  f o l l o w i n g  s t r i n g s .

H a l f  t h e  s t r i n g s  i n  e a c h  c o l umn  c o n s i s t  o f  3 c o n s e c u t i v e  
b y t e s  f r om t h e  b y t e  t a b l e  o f  t h e i r  r e s p e c t i v e  DOS v e r s i o n s ;  t h e  
o t h e r  h a l f  a r e  s i m i l a r l y  c o n s t r u c t e d  f r o m t h e  t wo DOS* n i b b l e  
t a b l e s .  S i n c e  t h e  r e a s o n  f o r  f i n d i n g  t h e  t a b l e s  i s  t o  d e t e r m i n e  
i f  any of  t h e i r  b y t e s  have been a l t e r e d ,  i t  makes s e ns e  t o  s e a r c h  
f o r  s e v e r a l  s e v e r a l  s ma l l  chuncks  of  each o f  them.  That  way,  you 
maxi mi ze  t h e  l i k l i h o o d  of  s p e c i f y i n g  s e a r c h  s t r i n g s  whi ch e x a c t l y  
c o r r e s p o n d  to p a r t s  o f  t he  t a b l e s  and hence i n c r e a s e  The T r a c e r ’s 
c h a n c e s  o f  t u r n i n g  them up.  N e e d l e s s  t o  s a y ,  i f  t h e  above  
s t r i n g s  d o n ’ t  wor k  (a h i g h l y  u n l i k e l y  p o s s i b i l i t y )  p i c k  some 
d i f f e r e n t  chunks and t r y  a g a i n .

£qc a DCS 3*2 disk £ol a DOS 3*3 disk
$ 1 - 0 1 0 8 1 0
$2-141516
$3-3EE8FO
$4-ABADAE
$5-D6D7DA
$6-FDFEFF

$1-96979A 
$2-B EBFCB 
$3-FCFDFE 
$4-000198 
$5-C0C1C2 
$6-3B3C3D
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When The T r a c e r  f l a g s  t h e  t a b l e s ,  t h e  f i n a l  s t e p  i s  t o  
compare  them w i t h  t he  nor mal  v e s i o n s  shown i n  t he  c h a p t e r  on The 
Code B r e a k e r .  I f  any b y t e s  a r e  d i f f e r e n t ,  make a n o t e  o f  t hem 
and use  The Code Br e a ke r  t o  e d i t  t he  t a b l e s  a c c o r d i n g l y .

I t  l o o k s  l i k e  w e ' r e  n e a r i n g  t h e  end o f  our  l i t t l e  j o u r n e y  
t o g e t h e r .  I f  you ha ve  f o l l o w e d  a l o n g  w i t h  me a l l  t h e  way,  y o u r  
d i s k  s a vvy  o u g h t  t o  h a v e  g r own  by a s u b s t a n t i a l  a mo u n t ,  and by 
now you shou l d  be commanding some c o n s i d e r a b l e  r e s p e c t  among your  
c o m p u t e r  b u d d i e s .  However ,  we ha v e n » t  q u i t e  r e a c h e d  t h e  end o f  
t h e  l i n e  y e t .  I s t i l l  ha ve  t o  i n t r o d u c e  you t o  one mor e  CIA 
o p e r a t i v e .  And t h a t ' s  The T r a c k e r .

I l l



CHAPTER EIGHT — The Tracker

The T r a c k e r ’ s j o b  i s  t o  f o l l o w  t h e  d i s k  arm f r om s e c t o r  t o
s e c t o r  as i t  makes i t s  r ounds  du r i n g  any DOS o p e r a t i o n .  Once on
t h e  t r a i l ,  The T r a c k e r  f a i t h f u l l y  r e c o r d s  on y o u r  s c r e e n  e a ch  
s e c t o r  v i s i t e d  and a l l  r ead  or  w r i t e  o p e r a t i o n s  pe r f o r me d  w h i l e  
DOS i s  LOADing,  SAVEing,  RENAMEing,  or  d o i n g  a n y t h i n g  e l s e  t o  a 
f i l e .  The e n t i r e  r e c o r d  s t a y s  on y o u r  s c r e e n  f o r  as  l o n g  as  you 
w i s h ,  and i f  you need a p e r m a n e n t  c opy ,  The T r a c k e r  dumps  t h e  
c o n t e n t s  o f  t h e  s c r e e n  t o  your  p r i n t e r  a t  t h e  t ouch  of  a key.

The T r a c k e r ’ s a c t i v i t i e s  e n a b l e  you t o  p i n p o i n t  t h e  e x a c t
s e c t o r  o f  a c o r r u p t e d  f i l e  o r  c a t a l o g  w h e r e  t h i n g s  a r e  g o i n g  
wr o n g .  T h i s  e n a b l e s  you t o  make s h o r t  wor k  o f  l o c a t i n g  t h e  
s o u r c e  of  t he  problem and s u b s e q u e n t l y  f i x i n g  i t  wi t h  t h e  o t h e r  
CIA u t i l i t i e s .  Or,  how would you l i k e  t o  l i k e  t o  put  DOS under  a 
ma gn i f y i ng  g l a s s ,  wa t c h i ng  ever y  move i t  makes as i t  c a r r i e s  out  
any d i s k  o p e r a t i o n .  The T r a c k e r  a c t s  as  a p r i v a t e  t u t o r  i n  t h i s  
r e g a r d ,  s h o w i n g  you j u s t  w h a t  DOS i s  d o i n g  d u r i n g  any d i s k  
a c c e s s .  The Tr a c ke r  can even be used w i t h  some p r o t e c t e d  d i s k s ,  
h e l p i n g  you f i n d  w h e r e  h i d d e n - n i b b l e  c o u n t  t r a c k s  and o t h e r  
p r o t e c t i o n  d e v i c e s  a r e  l o c a t e d .  Thes e  and o t h e r  u s e s  w i l l  be 
d e t a i l e d ,  as  u s u a l ,  i n  t he  T u t o r i a l  which f o l l o w s  a b r i e f  summary 
o f  t he  i n s t r u c t i o n s .

MAKING THE TRACKER TRACK

The b e s t  way t o  u s e  t h e s e  i n s t r u c t i o n s  i s  i n  t h e  now 
f a m i l i a r  manner  -  c a r e f u l l y  r ead  t h r ough  them,  t r y i n g  o u t  each,  
and t he n  g e t  s t u c k  i n t o  t h e  t u t o r i a l  which f o l l o w s .

I b e  I caf ikec St ands

Unl i ke  t h e  p r e v i o u s  3 CIA modules  you have been wor k i ng  wi t h  
i n  t h i s  book,  The Tr a cke r  does  need Tr i cky  Dick i n  memory in
o r d e r  t o  f u n c t i o n  p r o p e r l y ;  a l l  o f  i t s  r o u t i n e s  a r e  s e l f -  
c o n t a i n e d .  The T r a c k e r  w o r k s  on i t s  own,  i n s t a l l i n g  s e v e r a l  DOS 
p a t c h e s  i n  c r u c i a l  p l a c e s  so as  t o  mome n t a r i l y  d i v e r t  t h e  f l ow of  
c o n t r o l  o u t  o f  DOS and t h r o u g h  i t s e l f  w h e n e v e r  a s e c t o r  i s  r e a d  
o r  w r i t t e n .  A f t e r  c a r e f u l l y  m o n i t o r i n g  DOS1 a c t i v i t i e s  d u r i n g  
t h i s  b r i e f  d e t o u r ,  i t  p a s s e s  c o n t r o l  b a c k  t o  DOS and p a t i e n t l y  
w a i t s  f o r  t h e  n e x t  b u r s t  o f  i n f o r m a t i o n .  Al l  o f  t h e  d a t a  i t  
c o l l e c t s  a r e  p a s s e d  a l o n g  t o  y o u r  v i d e o  m o n i t o r  f o r  y o u r  
s c r u t i n y .  They r ema i n  t h e r e  as  l ong as you l i k e .

l b s Icdfik£JT EcsXecs DCS 2*3

The T r a c k e r  was c h i e f l y  de s i gne d  t o  be used w i t h  a s t a n d a r d  
DOS 3. 3.  I t  won’ t  wor k  w i t h  3 . 2 ,  and may ha ve  p r o b l e m s  w i t h  a 
m o d i f i e d  DOS, i n c l u d i n g  any o f  t h e  many s p e e d e d - u p  v e r s i o n s  
c u r r e n t l y  a v a i l a b l e .
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S t a r t  by t y p i n g  i n  RUN TRACKER, whereupon you w i l l  be g i ven  
a c h o i c e  o f  two memory a r e a s  i n  which t o  p l a c e  The Tr a c ke r .  The 
f i r s t  i s  be t ween  DOS and i t s  b u f f e r s .  I f  you choose t h i s  op t i o n ,  
t he  BASIC l o a d e r  program now r unni ng  w i l l  t hr ow a c o up l e  o f  f a s t  
POKES i n t o  DOS and f i n i s h  up w i t h  a DOS s u b r o u t i n e  CALL t o  move 
t h e  b u f f e r s  down i n  memory.  Thi s  c r e a t e s  an i n s u l a t e d  "hol e"  in 
w h i c h  The T r a c k e r  i s  a u t o m a t i c a l l y  BLOADed,  and f r o m w h i c h  i t  
o p e r a t e s  w i t h  f u l l  a s s u r a n c e  of  not  be i ng  c l o b b e r e d  by any BASIC 
program you l oa d  i n t o  RAM.

The s e c o n d  p l a c e  t h a t  c a n  s e r v e  a s  The T r a c k e r ' s  
h e a d q u a r t e r s  c o n s i s t s  o f  t h e  5 p a g e s  o f  RAM b e g i n n i n g  a t  $8800.  
Thi s  a r e a  comes in handy when you wi sh  t o  f o l l o w  DOS t h r o u g h  t he  
l o a d i n g  o f  a p r o g r a m  w h i c h  i t s e l f  makes  u s e  o f  s p a c e  ab o v e  t h e  
b u f f e r s .  I n  f a c t ,  $8800 i s  p r e t t y  s a f e  mos t  o f  t h e  t i m e ,  s i n c e  
few pr ograms  put  any code t h e r e .

When you t y p e  i n  y o u r  c h o i c e ,  you w i l l  be a s k e d  i f  y o u ' r e  
s u r e  a b o u t  t h e  l o c a t i o n .  I f  you t y p e  a *Y* and The T r a c k e r  w i l l  
be summoned; i f  you t yped  an i n c o r r e c t  i n s t r u c t i o n ,  h i t  an 'N' to 
r e s t a r t  t he  menu.

By t h e  way,  j u s t  b e f o r e  BRUNing The T r a c k e r ,  t h e  l o a d e r  
program commi t s  s u i c i d e  by o v e r w r i t i n g  p a r t  o f  i t s e l f .  Thi s  i s  
t o  g e t  r i d  o f  any e x e c u t a b l e  BASIC i n  me mor y  w h i c h  m i g h t  
i n t e r f e r e  w i t h  y o u r  wor k .  So i f  you wa n t  t o  t a k e  a l o o k  a t  t h e  
l o a d e r  i t s e l f ,  t y p e  i n  LOAD TRACKER, f o l l o w e d  by LIST ( t h e  
i n s t r u c t i o n s  which change t he  DOS b u f f e r  l o c a t i o n s  a r e  i n  l i n e s  
1000 -  1020,  in ca se  y ou ' r e  i n t e r e s t e d ) .

Once The T r a c k e r  i s  BLOADed, h i t  any key t o  r e move  t h e  
i n t r o d u c t o r y  s c r e e n  and s t a r t  t h e  menu.

Ihe Usnu
The T r a c k e r ' s  menu g i v e s  you one o r  t wo d i s p l a y  o p t i o n s ,  

dependi ng on how you r espond t o  t he  f i r s t .  Each i s  f o l l o w e d  by a 
d e f a u l t  va l ue  which can be a c c e p t e d  by t y p i n g  a RETURN.

The f i r s t  t h i n g  you w i l l  s e e  i s  t h e  TRACKS ONLY o p t i o n .  I f  
you t y p e  'Y'  i n  r e s p o n s e  t o  t h i s ,  The T r a c k e r  w i l l  on l y  show you 
t h e  t r a c k s  b e i n g  v i s i t e d  d u r i n g  a DOS o p e r a t i o n ;  i t  w i l l  o m i t  t h e  
s e c t o r s  b e i n g  a c c e s s e d .  However ,  i f  you h i t  RETURN or  'N* t h e  
s e c t o r  numbers w i l l  a l s o  be shown.

The n e x t  c h o i c e  t o  a p p e a r  i s  LOGICAL OR PHYSICAL SECTORS. 
A RETURN or  ' L' t a k e s  t h e  l o g i c a l  s e c t o r  d e f a u l t ;  a ' P' t e l l s  The 
Tr a cke r  to show you t he  p h y s i c a l  numbers .  The d i f f e r e n c e  be t ween 

cwo s e c t o r  numbering schemes i s  e x p l a i n e d  in Cha p t e r  4.

The f i n a l  q u e s t i o n  a s k s  " I S  THIS OK". I f  y o u ' r e  happy w i t h  
y o u r  c h o i c e s ,  t y p e  a RETURN o r  a ' Y *; i f  n o t  h i t  an ' N' t o  
r e s t a r t  t h e  menu.  An ESCAPE i n  r e s p o n s e  t o  any q u e s t i o n  a l s o
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r e r u n s  t he  menu.

lbs Icaabscls Disclea
Du r i n g  any DOS d i s k  o p e r a t i o n ,  t h e  t r a c k s  and s e c t o r s  a r e  

d i s p l a y e d  f r o m l e f t  t o  r i g h t  i n  t h e  o r d e r  t h a t  t he y  a r e  v i s i t e d  
by t h e  d i s k  ar m.  T h i s  i s  c a r r i e d  o u t  i n  r e a l  t i m e ,  w i t h  t h e  
number  o f  each t r a c k  and s e c t o r  g e t t i n g  w r i t t e n  on t he  s c r e e n  t he  
moment i t  i s  a c c e s s e d .  The t r a c k  numbers  a r e  p r i n t e d  i n  cgfi
and t h e  s e c t o r  nu mb e r s  a p p e a r  i n  t y p e .  In o r d e r  t o  s a v e
s c r e e n  s p a c e ,  The T r a c k e r  n e v e r  r e p e a t s  t h e  same t r a c k  number  
t w i c e  i n  a r ow.  Thus ,  e v e r y  s e c t o r  n umbe r  f o l l o w i n g  a t r a c k  
number  r e f e r s  t o  a s e c t o r  on t h a t  t r a c k .  Th i s  means t h a t  i f  your  
l a s t  DOS command was CATALOG, t h e  d i s p l a y  o f  t h e  n e x t  DOS 
o p e r a t i o n  w i l l  s t a r t  o f f  w i t h o u t  a t r a c k  number .  Thi s  i s  becaus e  
t h e  c a t a l o g  t r a c k  t h e  f i r s t  t r a c k  a c c e s s e d  d u r i n g  any d i s k
a c c e s s  a r e  t h e  same ( t r a c k  $11).

You*l l  a l s o  n o t i c e  t h a t  an i n v e r s e  f R* o r  !Wf , f o l l o w e d  by a 
*>*, w i l l  a p p e a r  on t h e  s c r e e n  f r om t i m e  t o  t i m e .  The , R* t e l l s  
you t h a t  a r e a d  c y c l e  i s  i n  p r o g r e s s ;  t h e  fW* i n d i c a t e s  t h a t  
i n f o r m a t i o n  i s  b e i n g  w r i t t e n  t o  t h e  d i s k .  To c o n s e r v e  s c r e e n  
space ,  t h e s e  l e t t e r s  appe a r  only a t  t he  b e g i n n i n g  of  each c yc l e .  
I n  o t h e r  w o r d s ,  when DOS s t o p s  r e a d i n g  and s t a r t s  w r i t i n g ,  o r  
v i c e  v e r s a ,  t h e  c o r r e s p o n d i n g  l e t t e r  a p p e a r s  on t h e  s c r e e n  and 
a p p l i e s  t o  a l l  t he  t r a c k  and s e c t o r  numbers  f o l l o w i n g  i t .  Youfl l  
f i n d  i n  many c a s e s  t h a t  DOS s w i t c h e s  be t ween  t h e s e  two f u n c t i o n s  
s e v e r a l  t i m e s  d u r i n g  a s i n g l e  o p e r a t i o n ,  f o r  e x a m p l e  w h i l e  
RENAMEing or  SAVEing.

A l l  t h e  i n f o r m a t i o n  The T r a c k e r  o u t p u t s  t o  y o u r  v i d e o  
m o n i t o r  i s  l i s t e d  h o r i z o n t a l l y  a c r o s s  t h e  s c r e e n  i n  r o ws ,  
s t a r t i n g  a t  t h e  ve r y  t o p ,  and movi ng  down,  row by row.  I f  t h e  
s c r e e n  f i l l s  c o mp l e t e l y  and The Tr a cke r  i s  s t i l l  c o l l e c t i n g  d a t a ,  
i t  j u mp s  ba c k  t o  t h e  t o p  o f  t h e  s c r e e n  and k e e p s  on w r i t i n g .  
T h i s ,  o f  c o u r s e ,  i s  g o i n g  t o  o v e r w r i t e  some o f  t h e  d a t a  j u s t  
r e c o r d e d .  However ,  t h i s  a l m o s t  n e v e r  be c o me s  a p r o b l e m ,  and 
y o u ’ l l  f i n d  t h a t  t h e  t r a c k  and s e c t o r  n u mb e r s  a c c e s s e d  d u r i n g  
most  DOS o p e r a t i o n s  won' t  t a k e  up t h e  e n t i r e  s c r e e n .

When The Tr a cke r  p r i n t s  a row of  i n f o r m a t i o n  on t he  s c r e e n ,  
i t  a l s o  moves  t h e  t e x t  wi ndow down one l i n e .  T h i s  means  t h a t  you 
c a n ft  a c c i d e n t a l l y  t ype  some t h i ng  i n t o  your  Apple and c l o b b e r  t he  
d i s p l a y .  I f  you i s s u e  a HOME command when Tr a c ke r  i n f o r m a t i o n  i s  
s hown,  t h e  s c r e e n  w i l l  be c l e a r e d  o n l y  up t o  t h e  l a s t  l i n e  o f  
da t a .  S i m i l a r l y ,  a CATALOG w i l l  cause  t h e  f i l e n a m e s  t o  s c r o l l  up 
u n d e r n e a t h  t he  d a t a  d i s p l a y .

When a DOS o p e r a t i o n  i s  c o m p l e t e d ,  The T r a c k e r  p u t s  a 
f l a s h i n g  ’**'  a f t e r  t h e  l a s t  s e c t o r  a c c e s s e d .  T h i s  e n a b l e s  you 
t o  i n s t a n t l y  f i n d  t he  end o f  t he  c u r r e n t  d i s p l a y ,  i r r e s p e c t i v e  of  
a n y t h i n g  e l s e  t h a t  h a p p e n s  t o  be on t h e  s c r e e n .  I f  you w a t c h  
c l o s e l y  when The Tr a cke r  i s  t r a c k i n g  a DOS o p e r a t i o n ,  youfl l  see 
t h e  ' ** '  r a c i n g  f r a n t i c a l l y  a l o n g  a h e a d  o f  t h e  o t h e r  b y t e s .  I f  
o t h e r  g a r b a g e  i s  p r e s e n t  on t h e  s c r e e n  when t h i s  i s  h a p p e n i n g ,
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you may a l s o  n o t i c e  t h a t  The T r a c k e r  c l e a r s  a p a t h  t h r o u g h  i t  t wo 
by t e s  ahead of  t he  i n f o r m a t i o n  be i ng  w r i t t e n .

I f  you RUN or  BRUN a f i l e ,  i t  w i l l  l o a d  i n t o  memory and The 
Tr a c ke r  w i l l  d i s p l a y  in t h e  u s ua l  way a l l  t h e  t r a c k s  and s e c t o r s  
b e i n g  a c c e s s e d .  However ,  t h e  p r o g r a m w i l l  n o t  s t a r t  r u n n i n g .  
I n s t e a d  a f l a s h i n g  1R1 w i l l  a p p e a r  a t  t h e  end  o f  t h e  d a t a  
d i s p l a y .  T h i s  i s  b e c a u s e  t h e  ve r y  f i r s t  t h i n g  many p r o g r a m s  do 
i s  r e s e t  t h e  t e x t  wi ndow and c l e a r  t h e  s c r e e n  t o  p r e p a r e  f o r  
d i s p l a y i n g  a l o g o ,  menu,  o r  wh a t  have  you .  N a t u r a l l y ,  a l l  t h e  
d a t a  The T r a c k e r  has  j u s t  p r i n t e d  i n s t a n t l y  g o e s  down t h e  t u b e s  
i n  s uc h  a s i t u a t i o n .  So The T r a c k e r  s t o p s  DOS f r om r u n n i n g  t h e  
program and w a i t s  u n t i l  you have had t i me  t o  examine and d i g e s t  
t h e  i n f o r m a t i o n .  When you a r e  r e a d y  t o  c o n t i n u e ,  h i t  any key 
( e xc e p t  ' P1) and t he  program w i l l  s t a r t  up.

Thi s  f e a t u r e  comes i n  handy when you a r e  t r a c k i n g  a program,  
one o f  whose  f i r s t  f u n c t i o n s  i s  t o  l o a d  o r  r un  a n o t h e r  p r o g r a m .  
In s uc h  a c a s e ,  one or  b o t h  o f  t h e  p r o g r a m s  a r e  h i g h l y  l i k e l y  t o  
r e p l a c e  Tr a c ke r  i n f o r m a t i o n  w i t h  t h e i r  own d i s p l a y  b e f o r e  you ge t  
a chance  t o  see  w h a t f s go i ng  on.

I f  you g e t  a f l a s h i n g  f R* and you d e c i d e  t h a t  you w a n t  a 
p e r m a n e n t  r e c o r d  o f  t h e  i n f o r m a t i o n  d i s p l a y e d  so f a r ,  t u r n  on 
y o u r  p r i n t e r  and h i t  t h e  *P» key.  T h i s  c a u s e s  t h e  e n t i r e  s c r e e n  
to be dumped t o  t he  p r i n t e r .  YOUR PRINTER CARD MUST BE IN SLOT 1 
FOR THIS OPTION TO WORK. When y o u r  h a r d  copy i s  r e a d y ,  h i t  any 
key t o  run t he  program j u s t  l oa ded .

Itofi l£<§fik»££liS i!s£

You can i n s t a n t l y  g e t  t h e  menu back a t  any t i me  by p r e s s i n g  
RESET.  A l i t t l e  l a t e r  on ,  I f l l  s how y o u  how t h i s  c a n  be 
d i s c o n n e c t e d .

lbs Izaabs c Lines od

Once The T r a c k e r  i s  i n s t a l l e d ,  i t  r e m a i n s  " l i v e "  u n t i l  you 
d i s c o n n e c t  i t  as  d e s c r i b e d  b e l o w ,  or  r e b o o t  DOS. T h i s  means  
t h a t  i f  you l o a d  i n  a f i l e ,  r un  i t ,  mo d i f y  i t ,  o r  w h a t e v e r ,  The 
T r a c k e r  w a i t s  p a t i e n t l y  f o r  t h e  n e x t  d i s k  a c c e s s .  Youfl l  
s o m e t i m e s  f i n d  t h a t  i n  t h e  c o u r s e  o f  y o u r  work you w i l l  have  
c o m p l e t e l y  f o r g o t t e n  a b o u t  The T r a c k e r .  Then,  when you l e a s t  
e x p e c t  i t ,  The T r a c k e r  w i l l  pop up a g a i n  and s t r i n g  d a t a  a c r o s s  
t he  s c r e e n  t he  very i n s t a n t  t he  d i s k  d r i v e  s t a r t s  s p i n n i n g .

Jhe and Qqu&eqI uI QqJ t i c c s

Once The T r a c k e r  i s  i n s t a l l e d ,  you ca n  t y p e  an f r om
BASIC or  a CTRL Y f rom t h e  mon i t o r  and a "YOUR COMMAND?" message 
w i l l  a p p e a r .  T h i s  e n a b l e s  you t o  make u s e  o f  one o f  s e v e r a l  
o p t i o n s  by r e s pond i ng  wi t h  one o f  t he  l e t t e r s  shown below.

B r e t u r n s  you to  BASIC i f  you t yped a to g e t  t he  command
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p r o mp t  up,  o r  t o  t h e  m o n i t o r  i f  you g o t  t h e  p r o mp t  w i t h  a CTRL Y. 
T h i s  o p t i o n  i s  u s e f u l  i n  c a s e  you  h i t  an •&• o r  CTRL Y by 
mi s t a k e .

R r e v e c t o r s  RESET b a c k  t o  i t s  u s u a l  d e s t i n a t i o n  i n  t h e  
mon i t o r .  Once you have i s s u e d  t h i s  i n s t r u c t i o n ,  a RESET w i l l  no 
l o n g e r  t a k e  you t o  t he  menu.  Thi s  means t h a t  you can i n t e r r u p t  a 
d i s k  o p e r a t i o n  w i t h  RESET ( a f t e r  f i r s t  openi ng  t he  d r i v e  door ,  of  
c o u r s e ! ) .  T h i s  i s  handy i f  you n o t i c e  t h a t  d u r i n g  a p a r t i c u l a r  
a c c e s s ,  c ode  i s  b e i n g  e x e c u t e d  w h i c h  w i p e s  t h e  s c r e e n  w i t h o u t  
f i r s t  engagi ng  t he  The Tracke r *s  f l a s h i n g  *R* t r a p .

U u n h o o k s  The T r a c k e r  so t h a t  i t  d o e s  n o t  o u t p u t  any d a t a  
d u r i n g  a DOS o p e r a t i o n .  However,  even a f t e r  t h i s  i n s t r u c t i o n  has 
been g i ve n ,  The Tr a cke r  l i e s  dor mant ,  w a i t i n g  t o  l e a p  i n t o  a c t i o n  
once aga i n  i f  you i s s u e  an ’ S1 command as  e x p l a i n e d  bel ow.

Z (zap)  unhooks The T r a c k e r  god p u t s  t he  DOS b u f f e r s  back i n  
t h e i r  normal  l o c a t i o n .  You only need t o  use  t h i s  i n s t r u c t i o n  i f  
you have e l e c t e d  t o  l oa d  The Tr acke r  be t ween  DOS and i t s  b u f f e r s  
and now w i s h  t o  INIT a d i s k .  A d i s k  I NI Ted  w i t h  t h e  b u f f e r s  
moved i s  l i k e l y  t o  c r a s h .  Once h a v i n g  u s e d  *Z*, you s h o u l d  RUN 
TRACKER and s t a r t  a l l  o v e r  a g a i n  i f  you w i s h  t o  work f u r t h e r  w i t h  
The T r a c k e r .

S s t a r t s  t h e  Tr a cke r  up aga i n  f rom t h e  very b e g i n n i n g  (handy 
i f  you p r e v i o u s l y  i s s u e d  a *U1 command and wa n t  t o  g e t  The 
T r a c k e r  b a c k ) .  I f  y ou  u s e  t h i s  i n s t r u c t i o n ,  t h e  RESET,  
ampersand,  and CTRL Y v e c t o r s  w i l l  be s e t  up by The T r a c k e r ,  and 
t he  menu w i l l  be d i s p l a y e d .

P dumps  t h e  s c r e e n  t o  y o u r  p r i n t e r .  T h i s  e n a b l e s  you t o  
make a p e r m a n e n t  r e c o r d  o f  The T r a c k e r * s  d i s p l a y  a t  any t i m e .  
Be f o r e  i s s u i n g  t h i s  i n s t r u c t i o n ,  make s u r e  your  p r i n t e r  i s  t u r n e d  
on and t h e  p r i n t e r  c a r d  i s  i n  fiflfi. O t h e r w i s e ,  t h e  p r o g r a m
w i l l  hang.

A f t e r  you have  made y o u r  s e l e c t i o n ,  The T r a c k e r  w i l l  a s k  
••ARE YOU SURE?” I f  you a r e ,  h i t  a *Yf o r  RETURN and you command 
w i l l  be c a r r i e d  out .  I f  you t ype  an •N' he r e ,  t he  ”YOUR COMMAND” 
p r o m p t  w i l l  a p p e a r  once  a g a i n ,  g i v i n g  you a c h a n c e  t o  c h a n g e  y o u r  
mi nd .

THE TRACKER TUTORIAL

Put  The CIA d i s k  i n  y o u r  d r i v e ,  t y p e  i n  RUN TRACKER, and 
s e l e c t  t h e  " r u n  a t  $ 8 8 0 0 ” o p t i o n .  H i t  any key t o  g e t  r i d  o f  t h e  
i n t r o d u c t o r y  s c r e e n ,  and i n  r e s pons e  t o  The Tracker*s  menu p r e s s  
RETURN 3 t i m e s ,  t a k i n g  t h e  menu d e f a u l t s .  You a r e  now r e a d y  t o  
s t a r t  t r a c k i n g ,  so p l a c e  a d i s k e t t e  i n  y o u r  d r i v e  n e w l y  
i n i t i a l i z e d  w i t h  t he  f o l l o w i n g  HELLO program:



10 HOME
20 VTAB 1 4 : HTAB 17
30 PRINT "HELLO

When t h i s  i s  done ,  key i n  LOAD HELLO. The d r i v e  w i l l  s t a r t  
s p i n n i n g  and The T r a c k e r  w i l l  s t a r t  s h a d o w i n g  t h e  d i s k  arm,  
s p e w i n g  o u t  i n f o r m a t i o n  as  i t  g o e s .  When t h e  LOAD i s  c o m p l e t e ,  
t h i s  s e r i e s  o f  b y t e s  s hou l d  be a t  t he  t op  o f  your  s c r e e n :

11 R> 0 F 12 F E **

In my i l l u s t r a t i o n ,  t h e  nu mb e r s  i n  b o l d f a c e  t y p e  s h o u l d  be 
i n  i n v e r s e  on y o u r  s c r e e n .  The i n v e r s e  Ml  1 t e l l s  you t h a t  t h e  
d i s k  arm moved t o  t r a c k  $11 f i r s t  o f  a l l .  The i n v e r s e  f R* means  
t h a t  RWTS n e x t  s w i t c h e d  i n t o  a r e a d  mode.  The n e x t  t wo  numbe r s  
i n d i c a t e  t h a t  t h e  arm w e n t  f i r s t  t o  s e c t o r  $00,  t h e n  t o  s e c t o r  
$0F on t r a c k  $11.  As you can p r o b a b l y  r e c i t e  i n  y o u r  s l e e p  by 
now,  t r a c k  $11,  s e c t o r  $00 c o n t a i n s  t h e  VT0C, and s e c t o r  $0F on 
t h e  same t r a c k  i s  w h e r e  t h e  c a t a l o g  b e g i n s .  Al l  DOS o p e r a t i o n s  
on a n o r m a l l y  f o r m a t t e d  d i s k  b e g i n  by a c c e s s i n g  t h e  VT0C, and 
t h e n  g o i n g  t o  s e c t o r  $0F t o  s t a r t  s e a r c h i n g  f o r  t h e  s p e c i f i e d  
f i l e  name.

I n t h i s  c a s e ,  DOS f o u n d  t h e  HELLO f i l e  name i n  s e c t o r  $0F,  
a s  you m i g h t  w e l l  e x p e c t ,  and a l s o  r e a d  i n  t h e  l o c a t i o n  o f  i t s  
t r a c k  and s e c t o r  l i s t  i n  t h e  same s e c t o r .  The n e x t  i n v e r s e  
numbe r ,  a M2* t e l l s  us  t h a t  t h e  arm swung o v e r  t o  t r a c k  $12 t o  
f i n d  t h e  T&S l i s t ,  t h e  f i r s t  s t o p  i n  l o a d i n g  i n  any f i l e .  The 
, FI i n d i c a t e d  t h a t  HELLO'S T&S l i s t  i s  on s e c t o r  $0F o f  t r a c k  
$12.  DOS r e a d  t h i s  l i s t  i n  so i t  c o u l d  f i n d  t h e  r e s t  o f  t h e  
pr ogr a m' s  s e c t o r s .  In t h i s  ca s e  t h e r e  i s  only one more s e c t o r  -  
$ 0 E on t r a c k  $12.  The ' E'  i n  t h e  d i s p l a y  t e l l s  us  t h a t  DOS r e a d  
t h i s  s e c t o r  i n t o  RAM, c o mp l e t i n g  t he  LOAD. Type LIST t o  con f i r m 
t h a t  t h e  program i s  r i g h t  where i t  ought  t o  be.

Now h i t  RESET t o  r e t u r n  t o  t he  menu and t ype  'Y* i n  r e s p o n s e  
t o  t h e  f i r s t  o p t i o n .  T h i s  t e l l s  The T r a c k e r  t o  d i s p l a y  t r a c k s  
o n l y .  I f  you now LOAD HELLO, y o u ' l l  g e t  j u s t  an i n v e r s e  *11'  and 
*12,  t he  two t r a c k s  v i s i t e d .

Hi t  RESET aga i n ,  and t h i s  t i me  answer  'P'  t o  t he  "LOGICAL OR 
PHYSICAL SECTORS?" q u e s t i o n .  Now t y p e  RUN HELLO. Your  d i s p l a y  
shoul d  l ook  l i k e  t h i s :

11 R> F 0 12 F 2 Rii
f l a s h i n g

T h i s  t i m e ,  y o u ’ve l i s t e d  HELLO'S p h y s i c a l  s e c t o r  n u mb e r s .  
The on l y  d i f f e r e n c e  b e t w e e n  t h i s  d i s p l a y  and t h e  l a s t  one i s  t h a t  
t h e  ve r y  l a s t  s e c t o r  n umbe r  i s  a '2* i n s t e a d  o f  an ' E ' .  Youfl l  
pr obabl y  remember  f rom Cha p t e r  4 t h a t  s e c t o r  numbers  $0F and $00 
a r e  t h e  same i n  b o t h  s y s t e m s ,  b u t  t h a t  l o g i c a l  s e c t o r  $0Efs 
p h y s i c a l  n u m b e r  on t h e  d i s k  i s  $ 02 .
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The f l a s h i n g  ’ R* i n d i c a t e s  t h a t  a p r o g r a m w a n t s  t o  r un  b u t  
i s  b e i n g  h e l d  b a c k  by The T r a c k e r .  T h i s  i s  i n  c a s e  t h e  p r o g r a m 
doe s  s o m e t h i n g  t o  wi pe  o u t  t h e  d i s p l a y  when i t  f i r s t  s t a r t s  
r u n n i n g .  I f  y o u r  p r i n t e r  c a r d  i s  i n  s l o t  one ,  you can g e t  h a r d  
copy o f  t h e  i n f o r m a t i o n  shown on t h e  s c r e e n  by t u r n i n g  on y o u r  
p r i n t e r  and h i t t i n g  f Pf w h i l e  t h e  R i s  s t i l l  f l a s h i n g .  I f  n o t ,  
h i t  any key and t h e  program w i l l  run.

I f  y o u  w a n t  t o  s e e  a mo r e  d r a m a t i c  e x a m p l e  o f  t h e  
d i f f e r e n c e s  b e t w e e n  t h e  t wo s e c t o r  n u m b e r i n g  s c h e m e s ,  t r y  
BLOADing T r i c k y  Di ck  f i r s t  w i t h  one o p t i o n  i n  e f f e c t ,  and t h e n  
wi t h  t he  o t h e r .

Ibe taecsacd  and CactcolaX CcBBaods
Now t y p e  i n  an  ’ & ’ , a n d  i n  r e s p o n s e  t o  t h e  " YOUR 

INSTRUCTION?” p r o m p t ,  p r e s s  t h e  ’ R* key.  Hi t  a *Y’ or  RETURN i n  
r e s p o n s e  t o  "ARE YOU SURE?",  and t r y  t o  r e s t a r t  t h e  menu w i t h  a 
RESET. Nothing w i l l  happen because  , RI r e v e c t o r s  ’ RESET’ back t o  
i t s  normal  d e s t i n a t i o n  i n  t h e  moni t o r .  However ,  The T r a c k e r  i s  
s t i l l  l i v e  and w i l l  c o n t i n u e  t o  c l o c k  up DOS d a t a .  Now you can 
use  RESET t o  i n t e r r u p t  a pr ogram r unn i ng  i n  RAM or a d i s k  a c c e s s  
( p r o v i d i n g  you l i f t  t he  d r i v e  door  f o r  t h e  l a t t e r ) .

To make t h e  RESET v e c t o r  p o i n t  b a c k  t o  The T r a c k e r ' s  menu,  
t y p e  *&’ a g a i n  and h i t  t h e  *5* key.  T h i s  s t a r t s  The T r a c k e r  up 
f r om s c r a t c h .  Wh i l e  you a r e  e x p e r i m e n t i n g  w i t h  t h e  a m p e r s a n d  
commands,  t u r n  t o  The T r a c k e r ’s i n s t r u c t i o n s  a few pages  back and 
t r y  ou t  t he  o t h e r  ampersand/CTRL Y o p t i o n s .

F i n a l l y ,  f i n i s h  o f f  t h i s  p r a c t i c e  s e s s i o n  by RENAMEing HELLO 
t o  HI,  and DELETEing HI.  Then t r y  I N I T i n g  a d i s k  w i t h  The 
Tr a cke r  i n s t a l l e d .  Not i ce  t h e  i n t r i c a t e  and l e n g t h y  sequence  of  
o p e r a t i o n s  c a r r i e d  o u t  by DOS d u r i n g  t h e s e  v a r i o u s  f u n c t i o n s .  
I f  you do,  you’l l  begi n  t o  see  why so many speeded- up  v e r s i o n s  of  
DOS p r o l i f e r a t e .

Qu Trail lbs HiId Dq b sIs

Some p r o t e c t e d  d i s k s  c u r r e n t l y  on t h e  m a r k e t  a r e  n o r m a l l y  
f o r m a t t e d  and have a s t a n d a r d  DOS, a l l o w i n g  you t o  CATALOG them,  
and t o  l o a d  and save f i l e s  i n  t h e  u s ua l  way. However,  t r y  as you 
w i l l ,  you c a n ’ t  bac k  t hem up w i t h  an o r d i n a r y  copy p r o g r a m.  
I n  a l m o s t  e v e r y  c a s e ,  t h i s  i n d i c a t e s  t h a t  t h e  p r o g r a m s  a r e  
a c c e s s i n g  t h e  d i s k  d u r i n g  l o a d i n g  and l o o k i n g  f o r  s o m e t h i n g  
s p e c i a l .

Th e r e  a r e  s e v e r a l  t h i n g s  t h a t  s o f t w a r e  p r o t e c t e d  i n  t h i s  
ma nner  m i g h t  l o o k  f o r  on t h e  d i s k .  The mo s t  common t a r g e t ,  and 
by f a r  one o f  t h e  most  r e s i s t a n t  t o  copy i ng ,  i s  t h e  n i b b l e - c o u n t  
t r a c k  ( a l s o  r e f e r r e d  t o  a s  a " d o n g l e  t r a c k " ) .  T h i s  i s  u s u a l l y  a 
c o mp l e t e l y  u n f o r m a t t e d  t r a c k  c o n s i s t i n g  a l mo s t  e n t i r e l y  of  sync 
b y t e s .  B u r i e d  s o me wh e r e  i n  t h e  m i d s t  o f  a l l  t h e  ’FF’ s ’ ( o r  
wha t e ve r  v a l u e  t he  sync b y t e s  t ake)  i s  one or  pe r ha ps  a c o u p l e  of  
" l ock  b y t e s "  which d i f f e r  i n  va l ue  f rom t he  syncs .  At some s t a g e
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d u r i n g  t h e  l o a d i n g  o f  a p r o g r a m p r o t e c t e d  i n  t h i s  ma n n e r ,  t h e  
t r a c k  i s  r e a d  and i t s  s ync  b y t e s  a r e  c o u n t e d  up.  T h i s  i s  whe r e  
t he  l oc k  b y t e s  come i n ,  s i n c e  they suppl y  a r e f e r e n c e  p o i n t  upon 
which t he  c o u n t i n g  a l g o r i t h m  can s t a r t  and f i n i s h .

I f  t he  t o t a l  number of  syncs  r ead in d o e s n ' t  match or  n e a r l y  
match a magic number t h e  s o f t w a r e  p u b l i s h e r  has  put  i n  a s p e c i a l  
p l a c e  on t h e  d i s k ,  v a r i o u s  n a s t y  t h i n g s  i m m e d i a t e l y  t a k e  p l a c e  
( s u c h  as  a memory w i p e ,  a d i s k  c r a s h ,  and p e r h a p s  even  a s u b t l e  
d i s k  c o r r u p t i o n ) .  Si nce  a n i b b l e  coun t  t r a c k  i s  q u i t e  d i f f i c u l t  
t o  copy even wi t h  a s o - c a l l e d  " n i b b l e  c o p i e r " ,  t he  number  of  sync 
b y t e s  on a c o p i e d  v e r s i o n  i s  u n l i k e l y  t o  be t h e  same a s  on t h e  
o r i g i n a l  d i s k .  T h i s  means  t h a t  when you t r y  t o  b o o t  t h e  copy ,  
t h e  n i b b l e  c o u n t  wo n ' t  be a n y w h e r e  n e a r  t h e  v a l u e  o f  t h e  h i d d e n  
number .

One way r ound t h i s  p r o b l e m  i s  t o  d i s a b l e  t h e  r o u t i n e  w h i c h  
c o u n t s  up t h e  n i b b l e s ,  an o p e r a t i o n  o f t e n  made c o n s i d e r a b l y  
e a s i e r  i f  you know e x a c t l y  when t h e  t r a c k  i s  a c c e s s e d .  The 
f o r m e r  t a s k  r e q u i r e s  a c o n s i d e r a b l e  k n o w l e d g e  o f  m a c h i n e  c ode ,  
b u t  t h e  l a t t e r  t a s k  can  be c a r r i e d  o u t  a u t o m a t i c a l l y  w i t h  The 
Tr a c ke r ,  p r o v i d i n g  t he  p r o t e c t e d  d i s k  i s  r unn i ng  a normal  DOS.

A f t e r  i n s t a l l i n g  The T r a c k e r ,  s i m p l y  run t h e  p r o g r a m w i t h  
t he  s u s p e c t e d  n i b b l e - c o u n t  r o u t i n e .  Watch t he  d i s p l a y  c l o s e l y .  
I f  a d o n g l e  t r a c k  i s  p r e s e n t ,  i t  i s  u n l i k e l y  t o  be d i v i d e d  up 
i n t o  s e c t o r s .  So w h a t  y n u Mi  s p p  i s  an i n v e r s e  t r a c k  numbe r 
a p p e a r  nn t h P  g p j ppn  u i._h-h rm,SPfi t .nrs b e t w een i t  and t h e  v e r y  n e x t  
tTaT^TT n u m b e r .  I n  a d d i t i o n , t h e r e  wTl  1 u s u a l l y  ” b e sinn e 
t u r i b i d S t a D i e  ~"d e 1 ay b e t w e e n  t h e  p r i n t i n g  o f  t h e s e  t wo t r a c k  
numbers wh i l e  a l l  t he  n i b b l e s  a r e  be i ng  r ead  and coun t ed  up.

I f  t h i s  o c c u r s ,  you i m m e d i a t e l y  know t h e  number  o f  t h e  
d o n g l e  t r a c k ,  and p r e c i s e l y  when i t  i s  a c c e s s e d  d u r i n g  a l o a d .  
I f  you f i n d  s u c h  a t r a c k  on one p r o g r a m on a d i s k ,  c h e c k  a l l  t h e  
o t h e r  p r o g r a m s  f o r  t h e  same t r i c k .  However ,  t o  p u t  a s t o p  t o  
t h i s  n e f a r i o u s  o p e r a t i o n ,  y o u ' l l  have t o  bone up on machine code.

We l l ,  I g u e s s  we ' v e  j u s t  a b o u t  come t o  t h e  end o f  o u r  work 
t o g e t h e r .  By now,  t h e  CIA u t i l i t i e s  s h o u l d  be o l d  f r i e n d s  t o  
you,  and you s h o u l d  be a s  f a m i l i a r  w i t h  t h e  Appl e  d i s k  as  you a r e  
w i t h  y o u r  own back  y a r d .  I s i n c e r e l y  you e n j o y e d  t h i s  t u t o r i a l  
and t h a t  t he  CIA w i l l  g i v e  you many hour s  of  p l e a s u r e .
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APPENDIX A — Getting on Top of Hex

Using t he  hexa dec i ma l  number  s ys t em i s  a b i t  l i k e  havi ng sex 
-  o n c e  y o u ' v e  t r i e d  i t ,  y o u ' l l  n e v e r  w a n t  t o  g i v e  i t  up 
( u n f o r t u n a t e l y ,  however ,  I  c a n ’t  t h i n k  of  any o t h e r  f e a t u r e s  t h a t  
hex u s a g e  and s e x u a l  e x p e r i e n c e  h a v e  i n  common) .  So t h i s  
a p p e n d i x  i s  d e s i g n e d  t o  e n a b l e  t h e  v i r g i n a l  newc ome r  t o  hex t o  
e f f e c t i v e l y  p e n e t r a t e  t h i s  u n n e c e s s a r i l y  my s t e r i o u s  s u b j e c t  and 
come t o  a f u l l  u n d e r s t a n d i n g  o f  i t s  s e e m i n g l y  a r c a n e  s ymbol  
s y s t e m .  I f  you wor k  c a r e f u l l y  t h r o u g h  t h e  n e x t  few p a g e s ,  
s a t i s f a c t i o n  i s  g u a r a n t e e d .

EUB£)X tfUB)k££

You a l r e a d y  know t h a t  t h e  number  s y s t e m  we u s e  day i n  and 
day o u t  i s  b a s e d  on t h e  d i g i t s  0 ,  1,  2 ,  3,  4,  5,  6,  7,  8,  9.
Th i s  g i v e s  us only 10 d i g i t s  (a t o t a l  whi ch  c o r r e s p o n d s  n i c e l y  t o
t h e  numbe r  o f  f i n g e r s  we h a v e ! )  w i t h  w h i c h  t o  c o n s t r u c t  t h e  
n e a r l y  i n f i n i t e  r a n g e  o f  n u mb e r s  we h a v e  t o  d e a l  w i t h  i n  o u r  many 
a c t i v i t i e s .

Stop t o  r e f l e c t  f o r  a moment on how t h i s  mi r a c u l o u s  p r o c e s s  
wo r k s .  I f  w e ’ r e  c o u n t i n g  up a l a r g e  a mount  o f  s o m e t h i n g ,  we 
s t a r t  o u t  by s a y i n g  " one ,  t wo ,  t h r e e ,  . . . " ,  and so on,  u n t i l  we
g e t  t o  9.  Her e  we h a v e  a l r e a d y  r u n  o u t  o f  o u r  a l l o t t e d  10
s y m b o l s  f o r  e n u m e r a t i n g  t h i n g s .  So w h a t  do we do i f  we need  t o  
k e e p  on c o u n t i n g ?  We go r i g h t  b a c k  t o  *0’ and s t a r t  o v e r  a g a i n .  
Only t h i s  t i m e  we s t i c k  a ’ 1* i n  f r o n t  o f  t h e  n u mb e r s  we ’ r e  
u s i n g .  T h i s  g i v e s  us  11,  12,  13,  and so on,  up t o  19.

To k e e p  t h e  c o u n t  g o i n g  f r om t h e r e ,  we now s t i c k  a 2 i n  
f r o n t  and keep r i g h t  on u s i n g  t he  same 10 symbol s .  Thi s  p r o c e s s  
r e p e a t s  i t s e l f  o v e r  and o v e r  a g a i n  i n  a l o o p  u n t i l  we r e a c h  99.  
When t h a t  h a p p e n s ,  o f  c o u r s e ,  we ’ve u s e d  up a l l  o u r  a l l o t t e d  
symbol s  t w i c e .  But t h i s  d o e s n ’t  s t o p  us a t  a l l .  We j u s t  s t i c k  a 
t h i r d  d i g i t  i n  f r o n t  and k e e p  r i g h t  on c o u n t i n g :  100,  101 , 102,  
e t c .  So p o w e r f u l  i s  t h i s  s e e m i n g l y  o b v i o u s  p r o c e s s  t h a t  a 
B r i t i s h  ma t h e m a t i c i a n ,  Alan Tur i ng ,  showed t h a t  any machine t h a t  
can  do i t  c a n  c o mp u t e  j u s t  a b o u t  any f u n c t i o n  t h a t  we humans  
m i g h t  w a n t  t o  c a r r y  o u t .  Only a f ew y e a r s  a f t e r  he p u b l i s h e d  
t h i s  s t a r t l i n g  r e s e a r c h ,  t h e  f i r s t  wor k i ng  example  of  t h a t  d e v i c e  
we have a l l  come t o  know and wor s h i p  -  t he  d i g i t a l  comput e r  -  was 
b u i l t .

Why has  t h i s  k i n d e r g a r t e n  e x e r c i s e  been t h e  s u b j e c t  o f  deep 
m a t h e m a t i c a l  r e s e a r c h ,  n o t  t o  m e n t i o n  s ome  c o n s i d e r a b l e  
b e l a b o r i n g  by me i n  t h e  l a s t  3 p a r a g r a p h s ?  B e c a u s e  i t  i s  so 
r e m a r k a b l y  f l e x i b l e  -  so f l e x i b l e ,  i n  f a c t ,  t h a t  i t  can  be u s e d  
w i t h  any numbe r  s y s t e m ,  no m a t t e r  how few or  how many s y m b o l s  i t  
c o n t a i n s .

L e t ’ s s ay  f o r  e x a m p l e  t h a t  homo s a p i e n s  had e v o l v e d  w i t h  
8 f i n g e r s  on e a c h  hand ,  l e a v i n g  t h e  human r a c e  a t o t a l  o f  16 t o  
c o u n t  w i t h ,  i n s t e a d  o f  t h e  f a m i l i a r  t e n  t h a t  a c t u a l l y  g r a c e  t h e
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p e r i m e t e r s  o f  our  p a l m s .  Would t h i s  have  me a n t  t h a t  p r i m i t i v e  
man wou l d  have  been u n a b l e  t o  d e t e r m i n e ,  s a y ,  how many head  o f  
b u f f a l o  ( o r  w i v e s ,  p e r h a p s )  t h a t  he c o u l d  c a l l  h i s  own? Not  a 
b i t  o f  i t !  We d o n ' t  h a v e  t o  plow o u r  way t h r o u g h  Al an  T u r i n g ' s  
paper  t o  s ee  t h a t  our  Ne a n d e r t h a l  f o r e b e a r e r s  (and we o u r s e l v e s )  
coul d  s t i l l  do any amount  of  c o u n t i n g  n e c e s s a r y  f o r  s u r v i v a l .

In f a c t ,  we woul d  need  n o t h i n g  mor e  t h a n  a s e t  o f  16 s y m b o l s  
upon whi ch t o  r e p e a t  e n d l e s s l y  t he  ma g i c a l  l oop t h a t  I d e s c r i b e d  
above.  In f a c t ,  we a l r e a d y  know of  10 symbol s  f rom our  everyday 
" d e c i m a l "  number  s y s t e m  w h i c h  woul d  be l i k e l y  c a n d i d a t e s :  t h e  
d i g i t s  f rom 0 t o  9. We c o u l d n ' t  r e a l l y  use  t he  numbers  f rom 10 -  
15 f or  t he  s i x  symbol s  we ' r e  mi s s i n g ,  t hough.  They c o n s i s t  o f  2 
d i g i t s ,  a c h a r a c t e r i s t i c  w h i c h  makes  t hem u n s u i t a b l e  f o r  t h e  
c o u n t i n g  l oop  I ' v e  been d i s c u s s i n g .

One s o l u t i o n  would be t o  use t h e  l e t t e r s  from A -  F when we 
r an  o u t  o f  d i g i t s  w h i l e  c o u n t i n g  s o m e t h i n g .  T h i s  wou l d  g i v e  us  a 
t o t a l  o f  16 c o u n t i n g  symbol s :

0 1 2 3 4 5 6 7 8 9 A B C D E F

T h i s  t i m e ,  when we g o t  t o  ' 9 1 i n  o u r  c o u n t ,  we c o u l d  keep  
g o i n g  a l i t t l e  l o n g e r  by c h a n t i n g  " n i n e ,  ay,  b e e ,  s e e , . . . " ,  and 
so on u n t i l  we g o t  t o  " e f " .  At  t h i s  p o i n t  we wou l d  be i n  t h e  
same p r e d i c a me n t  we e n c o u n t e r e d  wi t h  our  " de c i ma l "  number  sys t em 
- we wou l d  have  r un  o u t  o f  s y m b o l s .  Knowing a b o u t  o u r  s p e c i a l
l o o p  wou l d  s a v e  t h e  day,  h o we v e r .  We woul d  s i m p l y  go bac k  t o
z e r o  and c o u n t  up a g a i n  -  j u s t  l i k e  I d i d  w i t h  t h e  d e c i m a l
n u mb e r s .  So we' d p u t  a '1* i n  f r o n t  o f  t h e  z e r o  and c a l l  i t
" t en" .  Then o f f  we'd go w i t h  " e l e ven ,  t we l v e " ,  e t c .  We would be 
doing e x a c t l y  t he  same t h i n g  as b e f o r e ,  e xc e p t  t h a t  10 would come 
a f t e r  ' F ' i n s t e a d  o f  a f t e r  ' 9 ' .  When we g o t  t o  ' 1 9 1» we c o u l d  
c o n t i n u e :  ’ 1A' ,  ' I B ' ,  ' 1 C ,  . . .  r i g h t  up t o  ' I F ' .  A f t e r  t h a t  we
would s t a r t  w i t h  ' 20 ' ,  j u s t  l i k e  b e f o r e .

I f  we c o n t i n u e  t h i s  p r o c e s s  l o n g  enough ,  we wou l d  g e t  t o  
'FF' ,  t he  l a s t  of  our  t w o - d i g i t  nume r a l s .  What has  happened her e  
i s  t h a t  we have coun t ed  up t o  *F' r e p e a t e d l y  -  j u s t  l i k e  b e f o r e  
when we c o u n t e d  up t o  ' 9 1 r e p e a t e d l y  t o  g e t  ' 99*.  So j u s t  l i k e  
'99* i n  o u r  p r e v i o u s  s y s t e m ,  ' FF'  wou l d  be f o l l o w e d  by ' 1 0 0 ' ,  and 
so t h e  p r o c e s s  woul d  c o n t i n u e  as  l o n g  as  we w i s h e d .

What our  my t h i c a l  p r e h i s t o r i c  r ac e  -  w i t h  t h e i r  16 f i n g e r s  
s c r a p i n g  t h e  e a r t h  a s  t h e y  s h u f f l e d  t h r o u g h  t h e i r  e x i s t e n c e  -  
would have l e f t  us i s  a s i x t e e n - b a s e d  or  " he xade c i ma l "  sys t em of  
n u mb e r s .  Much t o  t h e  c o n s t e r n a t i o n  o f  b e g i n n i n g  c o m p u t e r i s t s ,  
whose c o u n t i n g  h a b i t s  e vo l ved  f rom t h e i r  1 0 - f i n g e r e d  a n c e s t o r s ,  
machine code programmers  p o s i t i v e l y  r e v e l  i n  t h i s  number sys t em.  
Does t h i s  mean t h a t  they were r e a l l y  born wi t h  16 f i n g e r s ?  Si nce  
t h e  s e e m i n g l y  i n c o m p r e h e n s i b l e  v e r b a l  o u t p u t  f r om many s uc h  
programmers  i n s u r e s  t h a t  t he  b e g i n n e r  w i l l  never  g e t  c l o s e  enough 
to shake hands  wi t h  them,  he or she i s  u n l i k e l y  ever  t o  f i n d  out .
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Making B i a s e s

L e t ’ s p u t  a s i d e  t h e  q u e s t i o n  o f  o u r  m a n y - f i n g e r e d  f r i e n d s  
f o r  t h e  moment  and e n g a g e  i n  a n o t h e r  p i e c e  o f  f a n t a s y .  L e t f s 
s u p p o s e  t h i s  t i m e  t h a t  e v o l u t i o n  had l e f t  us  w i t h  a c r u e l  
e ndowme n t  -  two h a n d s ,  b u t  on l y  QQg f i n g e r !  S u r e l y  t h i s  wou l d  
have  r e l e g a t e d  t h e  human r a c e  t o  a n u m b e r l e s s  e x i s t e n c e  -  no 
a r i t h m e t i c ,  a l g e b r a ,  c a l c u l u s ,  or  t h e  r e m a r k a b l e  m a t h e m a t i c a l  
a c c ompl i s hme n t s  o f  an E i n s t e i n  or  a Godel .

What coul d  you p o s s i b l y  do wi t h  one f i n g e r  i f  you want ed to 
c o u n t  up a l a r g e  a mount  o f  s o m e t h i n g  (no r u d e  a n s w e r s  p l e a s e ) ?  
I n  f a c t ,  t h e r e  a r e  t w o  w a y s  you  c o u l d  u s e  y o u r  s o l i t a r y  
a p p e n d a g e .  F i r s t ,  you c o u l d  c l o s e  i t  i n t o  a f i s t  ( i f  t h a t ’ s t h e  
r i g h t  w o r d ) ,  and s e c o n d ,  you c o u l d  s t i c k  i t  up i n  t h e  a i r .  I 
t h i n k  you can a l r e a d y  s e e  t h a t  t h e s e  t wo move me n t s  a l o n e  m i g h t  
f o r m t h e  b a s i s  o f  a u s e f u l  c o u n t i n g  p r o c e d u r e .  J u s t  a s  i n  t h e  
p r e v i o u s  t wo  s y s t e m s ,  l e t ’ s l e t  o u r  s y m b o l s  s t a r t  w i t h  *0*. 
We ' l l  s i g n i f y  t h i s  w i t h  a c l o s e d  f i s t .  Then we c o u l d  l e t  a 
f i n g e r  t h r u s t  i n t o  t h e  a i r  s t a n d  f o r  a *1*. T h i s  means  we c o u l d  
b e g i n  by p o i n t i n g  a t  t h e  c e i l i n g  and i n t o n i n g  "one" .  Bu t  we ' ve  
a l r e a d y  run o u t  o f  f i n g e r s ,  so o u r  number  s y s t e m  can  on l y  c o n t a i n  
t he  symbol s :

0 1

L e t ’s see  what  would happen i f  we a p p l i e d  our  c o u n t i n g  l oop 
to t h i s  number sys t em.  As u s u a l ,  we s t a r t  by c o u n t i n g  "one” , but  
a l r e a d y  f i n d  t h a t  we ’ve r un  o u t  o f  s i n g l e  d i g i t s .  The way we 
h a n d l e d  t h i s  i n  b o t h  o u r  p r e v i o u s  e x a m p l e s  was  t o  go ba c k  and 
s t a r t  w i t h  *0’ , t h i s  t i m e  p u t t i n g  a ’ 1* i n  f r o n t  o f  i t .  I f  we do 
t h a t  now,  we end up by f o l d i n g  o u r  f i n g e r  a g a i n s t  o u r  pa l m and 
s a y i n g  ’’t e n ” , w r i t i n g  i t  as  " 1 0 ” . A f t e r  t e n  we can t h r u s t  o u r  
f i n g e r  i n  t he  a i r  a g a i n  and s i ng  ou t  "e l e ven" ,  w r i t i n g  "11".

So f a r  we’ve used e x a c t l y  t he  same r u l e  of  thumb (or  f i n g e r )  
t h a t  f o r m e d  t h e  b a s i s  o f  our  c o u n t i n g  i n  t h e  p r e v i o u s  t wo 
s y s t e m s :  Wheneve r  you u s e  up a l l  t h e  s i n g l e  d i g i t s  you h a v e ,  go 
ba c k  and u s e  t hem onc e  mor e .  Each t i m e  you s t a r t  w i t h  z e r o  
a g a i n ,  i n c r e m e n t  t h e  number  i n  f r o n t  o f  t h e  d i g i t s .  I n  d e c i m a l  
t h i s  wo u l d  e n a b l e  us  t o  c o u n t  by * 1'  s ’ f r o m MO’ t o  *20’ t o  ’ 30,  
and so on.  The r e s u l t  o f  t h e  same p r o c e s s  w i t h  on l y  ' 1 ’ s ’ and 
*0' s '  wo u l d  g i v e  u s :

0 1 10 11

Not i ce  t h a t  he r e  we’ve a l r e a d y  run out  of  nume r a l s  t h a t  can 
be f o r m e d  w i t h  one or  two d i g i t s .  T h i s  i s  e x a c t l y  t h e  same t h i n g  
t h a t  h a p p e n e d  t o  us  when we g o t  t o  ’9 9 f i n  d e c i m a l  or  ' FF' i n  
hex.  I n  o t h e r  wo r d s ,  j u s t  as  *99* i s  o b t a i n e d  by c o u n t i n g  up t o  
’9 ’ r e p e a t e d l y ,  h e r e  an *11’ t h e  r e s u l t  o f  c o u n t i n g  up t o  ’ 1' 
r e p e a t e d l y  ( w e l l ,  a c t u a l l y  on l y  t w i c e ) .  The on l y  d i f f e r e n c e  
b e t w e e n  t h e  3 s y s t e m s  i s  t h a t  t h e  f e w e r  t h e  o n e - d i g i t  c o u n t i n g  
symbol s  you have,  t he  q u i c k e r  you run out  of  t w o - d i g i t  numbers .

122



What  we d i d  b e f o r e  when we e x h a u s t e d  a l l  o u r  2 - d i g i t  
c o m b i n a t i o n s  was  t o  say "one  h u n d r e d " ,  and t o  b e g i n  t o  f o r m 
n u m e r a l s  by s h o v i n g  a t k As d  d i g i t  i n  f r o n t  o f  t he m.  We can do 
e x a c t l y  t h e  same a g a i n  and ge t :

0 1 10 11 100 101 110 11 1

Now we* ve r un o u t o f  3 - d i g i t n u m b e r s ,, so w e c o n t i n u e  t h e
pr  oc e s s by say i ng "one t h o u s a n d " , j u s t  a s w e do when we r e a c h
’999' , t h e  l a s t 3-d i g i t number  in d e c i ma l . We can t hus c o n t i n u e
from 111

1000 1001 1010  1011 1100  1101 1110 1111

-  and keep on i n d e f i n i t e l y .  Of c o u r s e ,  t h e  q u a n t i t y  of  d i g i t s  
in our  nume r a l s  would i n c r e a s e  markedl y  as we kep t  on co u n t i n g .  
However ,  t h i s  wou l d  p r o b a b l y  be a t r i v i a l  c o n s i d e r a t i o n  t o  a 
pe r son  w i t h  only one f i n g e r .

So even us i ng  only 2 symbol s  i n  t h i s  " b i na r y"  number  sys t em,  
you can c o u n t  up t o  any amoun t  you l i k e .  And o u r  o l d  f r i e n d ,  
Alan T u r i n g ,  showed us  t h a t  i f  you ca n  c o u n t ,  you can  r e p r e s e n t  
and ma n i p u l a t e  u s e f u l  da t a .  However ,  j u s t  one pe r s on  wa gg l i ng  a 
s i n g l e  f i n g e r  up and down would t a k e  a l ong t i me  t o  p r o c e s s  most  
k i nds  of  i n f o r m a t i o n  t h a t  we might  be i n t e r e s t e d  i n .  So one way 
t o  s p e e d  t h i n g s  up wo u l d  be t o  f o r m a l a r g e  p o p u l a t i o n  o f  s uc h  
p e o p l e  i n t o  s m a l l  g r o u p s .  By a r r a n g i n g  a g r o u p !s c o l l e c t i v e  
f i n g e r s  i n t o  d i f f e r e n t  p a t t e r n s  o f  "up" or  "down" ,  i t  c o u l d  
r e p r e s e n t  a s i n g l e  u n i t  o f  i n f o r m a t i o n  -  l i k e  a l e t t e r  o r  a 
number,  f o r  example.

The s i z e  of  t h e  gr oups  may be somewhat  a r b i t r a r y ,  bu t  l e t * s  
j u s t  say t h a t  e a c h  c o n t a i n s  8 me mber s  o f  o u r  f i n g e r - f l i n g i n g  
p o p u l a t i o n .  T h i s  means  t h a t  e a c h  g r o u p  c o u l d  s i g n a l  a b i n a r y  
number ,  a r a i s e d  f i n g e r  r e p r e s e n t i n g  a * 11, and a l o we r e d  f i n g e r  
s i g n i f y i n g  a *0*. The n u mb e r s  p o s s i b l e  t o  f o r m i n  t h i s  ma nner  
would r ange  f rom 0,  w i t h  each member ' s  f i n g e r  p r e s s e d  a g a i n s t  h i s  
pa l m,  t o  11111111 ,  w i t h  a l l  8 members* f i n g e r s  r a i s e d .  In 
dec i ma l  t e r ms ,  one gr oup coul d  t he n  r e p r e s e n t  t he  numbers  f rom 0 
t o  255 ( b i n a r y  11111111,  hex FF).

Thi s  sys t em a l s o  makes p o s s i b l e  g r o u p - t o - g r o u p  communi ca t i on  
wh i c h  c o u l d  t a k e  p l a c e  by one g r o u p  s h o u t i n g  i t s  numbe r  t o  
a n o t h e r  g r o u p .  However ,  s i n c e  t h i n g s  wou l d  g e t  p r e t t y  n o i s y  
u n d e r  t h i s  s y s t e m ,  i t  m i g h t  be mor e  o r d e r l y  t o  d e s i g n a t e  a f ew 
s p e c i a l  gr oups  as r e g i s t r a r s  (or  " r e g i s t e r s " ,  pe r haps )  who would 
r un  t o  one g r o u p ,  l o o k  a t  i t s  f i n g e r  p a t t e r n ,  r e p r o d u c e  i t  on 
t h e i r  own f i n g e r s ,  and f i n a l l y ,  r a c e  a l o n g  t o  a n o t h e r  g r o u p  t o  
show i t  t o  them.

Th e s e  p o s s i b i l i t i e s  a r e  e x t r e m e l y  f o r t u n a t e ,  s i n c e  y o u r  
c o m p u t e r ' s  i n s i d e s  a r e  s o m e t h i n g  l i k e  a c i t y  p o p u l a t e d  by t h i s  
my t h i c a l  r ace .  Al t hough l oo k i n g  i n s i d e  your  Apple won*t r e v e a l  a 
v a s t  f i e l d  o f  w a g g l i n g  f i n g e r s ,  y o u r  ma c h i n e  d o e s  c o n t a i n  
t hous a nds  of  mi c r o s c o p i c  s w i t c h - l i k e  d e v i c e s  which can only adopt
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one of  two s t a t e s  -  open and s hu t .

I f  one o f  t h e s e  t i n y  s w i t c h e s  ( p r o p e r l y  c a l l e d  a " f l i p -  
f l o p ” ) i s  open  i t ,  s i g n a l s  a *0' ;  i f  i t ! s c l o s e d ,  i t  r e p r e s e n t s  a 
* 1*. Each s w i t c h ' s  o u t p u t  i s  p o p u l a r l y  r e f e r r e d  t o  a s  a " b i t " .  
S i n c e  256 b i t - p a t t e r n s  can  be f o r me d  f r o m j u s t  8 b i t s ,  i t  i s  
p o s s i b l e  t o  u s e  t h e m  t o  r e p r e s e n t  a l l  n u m b e r s ,  l e t t e r s ,  
p u n c t u a t i o n ,  m a c h i n e  i n s t r u c t i o n s ,  p l u s  a numbe r  o f  o t h e r  
s p e c i a l i z e d  s y m b o l s .  A c c o r d i n g l y ,  t h e  Appl e  and mos t  o t h e r  
m i c r o c o m p u t e r s  t o  h a n d l e  i n f o r m a t i o n  u s i n g  g r o u p s  o f  8 b i t s .  
These a r e  c a l l e d  "byt es " .

I g u e s s  you can s e e  why t h e  b i n a r y  number  s y s t e m  i s  p r e t t y  
i m p o r t a n t  i n  comput i ng.  But  where does  hexa dec i ma l  come i n t o  t h e  
p i c t u r e ?  The most  i m p o r t a n t  r e a s on  f o r  b r i n g i n g  i n  hex i s  t h a t  
a l t h o u g h  y o u r  App l e  l o v e s  b i n a r y ,  e x p e r i e n c e  s hows  t h a t  y o u r  
b r a i n  c a n ' t  cope very we l l  a t  a l l  wi t h  a l l  t h o s e  c o n f u s i n g  a r r a y s  
o f  ' Vs *  and , 0 , s l . I n  f a c t  w o r k i n g  i n  b i n a r y  p r o v e d  t o  be a 
n i gh t mar e  f o r  t h e  e a r l i e r  p i o n e e r s  o f  comput i ng.

Thi s  means t h a t  we need an e a s i e r  number  sys t em t o  cope w i t h  
s y s t e m  of  n u m b e r i n g ,  s i n c e  a l l  d a t a ,  i n s t r u c t i o n s ,  and eve n  
memory l o c a t i o n s  a r e  r e p r e s e n t e d  i n  t h e  machine i n  b i n a r y .  Now 
you m i g h t  t h i n k  t h a t  d e c i m a l  i s  t h e  o b v i o u s  c h o i c e .  I t  i s n ' t ,  
h o we v e r  and t o  s e e  why n o t ,  h a v e  a l o o k  a t  t h e  f o l l o w i n g  t a b l e  
which compar es  b i n a r y  t o  he xa de c i ma l .

b i n a r y : 0 1 10 11 100 101 110 111 1000 1001 1010

h e x : 0 1 2 3 4 5 6 7 8 9 A

b i n a r y : 1011 1100 1101 1110 1111

h e x : B C D E F

N o t i c e  t h a t  a l l  t h e  p o s s i b l e  p a t t e r n s  o f  4 b i n a r y  b i t s  a r e  
e xha us t e d  a t  e x a c t l y  t he  same t h a t  we run ou t  of  s i n g l e - d i g i t  hex 
nume r a l s .  Thi s  has  t o  do w i t h  t h e  f a c t  t h a t  16 = 2  r a i s e d  t o  t h e  
power  o f  4.  Don!t  worry t o  much a bou t  t h i s ,  bu t  i n s t e a d  t h i n k  of  
how easy t h i s  f a c t  makes c o n v e r s i o n  bet ween t h e  two s ys t ems .

I n f a c t ,  a l l  you h a v e  t o  do t o  c o n v e r t  ggx b i n a r y  number  t o  
hex ,  or  v i c e  v e r s a ,  i s  u s e  t h e  above  t a b l e .  For  e x a m p l e ,  l e t ' s  
c o n v e r t  11001001 i n t o  hex.

S t e p l :  S p l i t  t h e  b i n a r y  number  i n t o  4 - b i t  g r o u p s .

1100  1001

Step 2: Use t h e  t a b l e  t o  t r a n s l a t e  each group o f  4 b i t s  i n t o  
i t s  hex e q u i v a l e n t .

1100 = C 1001 = 9
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St ep 3: Shove t h e  two hex numbers  t o g e t h e r .

C9

The a n s w e r  i s  C9. To show t h a t  i t  i s  a hex numb e r ,  a »$'  i s  
a l ways  p l a c e d  i n  f r o n t ,  g i v i n g  us $C9. You ' l l  s ee  me us i ng  t h i s  
c o n v e n t i o n  e x t e n s i v e l y  t h r o u g h o u t  t h e  book.

To g e t  f r om hex t o  b i n a r y  i s  e q u a l l y  s i m p l e .  You j u s t  
r e v e r s e  t h e  p r o c e s s .  For  e x a m p l e ,  t o  t r a n s l a t e  $4A, we u s e  t h e  
c h a r t  above  t o  f i n d  t h a t  4 = 100 and A = 1010.  Thus  $4A = 
1001010.  By t h e  way,  b e c a u s e  e v e r y  b i t  i n  an 8 - b i t  b y t e  h a s  t o  
be ac coun t ed  f o r ,  1001010 shoul d  be w r i t t e n  01001010.  Thi s  f i r s t  
z e r o  i s  c a l l e d  a i f i g d i a g  z e r o ;  i t  d o e s n f t  a l t e r  1001010*3 v a l u e  
any mor e  t h a n ,  s a y ,  t h e  l e a d i n g  *0 * i n  *0 9 T ( i . e . ,  09 = 9 ).

No s u c h  s i m p l e  c o n v e r s i o n  p r o c e d u r e  i s  a v a i l a b l e  f o r  
t r a n s l a t i n g  be t ween b i n a r y  and d e c i ma l ,  so hex has  go t  t o  be t he  
c h o i c e .  Once you g e t  u s e d  t o  i t  t h o u g h ,  i t * s  r e a l l y  a j o y  t o  
u s e .  E v e r y t h i n g  i n  c o m p u t i n g  i s  o r g a n i z e d  i n  *16*s*, ma k i n g  i t  
e a s y  f o r  you t o  s e e  j u s t  w h e r e  you a r e .  I  w o n ' t  go i n t o  e x a m p l e s  
h e r e ,  b u t  s u f f i c e  i t  t o  s e e  t h a t  y o u ' l l  s o o n  a p p r e c i a t e  
he xa dec i ma l  as you l e a r n  more about  comput i ng.

Seas flesessacis tie* eed Bicsex Jsesetj
When a mach i ne - code  programmer  i s  d e a l i n g  w i t h  d a t a  he o f t e n  

i s  conc e r ned  about  which b i t s  a r e  ggfc ( i . e . ,  which e qua l  *1 ') and 
which a r e  ( equa l  t o  *0' ).  Of p a r t i c u l a r  i mpo r t a n c e  a r e  t h e
ftggb lUl ( a l i a s  t h e  s i g n  b i t ,  t h e  h i g h  o r d e r  b i t ,  b i t  7 ) and t h e  
low b i t  ( t h e  l ow o r d e r  b i t ,  b i t  0 ) .  The 8 b i t s  i n  a b y t e  a r e  
numbered as  f o l l o w s .

b i t  number 7 6 5 4 3 2 1  01 1 1 1 1 1 1 11 1 1 1 1 1 1 1
an 8- b i t  by t e  0 1 0 0 1 0 0 1

You can  s e e  t h a t  t h e  h i g h  b i t  i s  c l e a r  and t h e  l ow b i t  i s  
s e t .  Al l  by t e s  p a s s i n g  i n t o  and o u t  o f  your  Apple must  have t he  
h i g h  b i t  s e t .  So when you t y p e  i n  d a t a  f r om t h e  k e y b o a r d ,  l o a d
f i l e s  f rom t he  d i s k ,  or  send i n f o r m a t i o n  t o  t he  s c r e e n ,  t h i s  r u l e
w i l l  be i n  e f f e c t .

T h i s  means  t h a t  t h e  Appl e  r e c o g n i z e s  t wo  t y p e s  o f  ASCII  -  
t h e  n o r m a l  v e r s i o n ,  o r  " l o w ” ASCII ,  i n  w h i c h  e a c h  c h a r a c t e r ' s  
h i g h  b i t  i s  c l e a r  ( e . g .  $41 = b i n a r y  0100 0001 = ' A' ) ,  and
" h i g h "  o r  " s c r e e n "  ASCII  w h i c h  i s  e x a c t l y  t h e  sa me ,  ££££&£ t h a t  
t h e  h i g h  b i t  i s  s e t  ( e . g .  $C1 = 1100  0001 = ' A ' ) .  The CIA
u t i l i t i e s  make i t  c o n v e n i e n t  f o r  you t o  work w i t h  both.

One q u i r k  d i s p l a y e d  by t h e  6502 ( i n  common w i t h  c e r t a i n  
o t h e r  m i c r o p r o c e s s o r s )  i s  t h a t  i t  c a n ' t  p r o p e r l y  i n t e r p r e t  an 
memory a d d r e s s  u n l e s s  i t s  two by t e s  a r e  r e v e r s e d .  For  example ,
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i f  you w a n t e d  t o  i n s t r u c t  t h e  6502 t o  d e a l  w i t h  t h e  a d d r e s s ,  
$FC58,  you wou l d  h a v e  t o  s p e c i f y  i t  as  f58 FC' .

exfiiuaiiie fifiias
A f i n a l  i t e m  you need  t o  know a b o u t  i s  a m a c h i n e - c o d e  

i n s t r u c t i o n  which comes up on a number  of  o c c a s i o n s  when you a r e  
w o r k i n g  w i t h  a d i s k .  I t  i s  c a l l e d  " E x c l u s i v e  OR, a b b r e v i a t e d  
EOR. Now you a l r e a d y  know abou t  t h e  4 a r i t h m e t i c  o p e r a t i o n s ,  +, 
- ,  / ,  and x.  Each o f  t h e s e  4 can  be p e r f o r m e d  on b i n a r y  and hex ,  
as  w e l l  as  d e c i m a l .  The way t o  t h i n k  a b o u t  EOR i s  a s  a 5 t h  
a r i t h m e t i c  o p e r a t i o n  t h a t  can  o n l y  be p e r f o r m e d  on t h e  b i n a r y  
t r a n s l a t i o n  o f  a hex or  d e c i m a l  n umbe r .  T h i s  i s  b e c a u s e  i t  
i n v o l v e s  o n l y  t h e  i n d i v i d u a l  b i t s  t h e m s e l v e s .  Here*s  how i t  
w o r k s :

0 EOR 0 = 0  0 EOR 1 = 1 1 EOR 0 = 1 1 EOR 1 = 0

I n  a n u t s h e l l ,  i f  t wo b i t s  a r e  t h e  s ame,  t h e i r  EOR p r o d u c t  
i s  0;  i f  t h e y ' r e  d i f f e r e n t ,  i t ' s  1. I n  t h e  f o u r  c a s e s  a b o v e  I 
only used one b i t .  Her e ' s  an exampl e  o f  what  would happen i f  you 
a p p l i e d  t h e s e  f ou r  r u l e s  t o  a l l  8 b i t s  i n  a by t e .

$41 EOR $73 = $32 

$41 = 0100 0001 $73 = 0111 0011

0100 0001 
EOR 0111 0011

0011 0010

HEX -  BINARY -  DECIMAL CONVERSION CHART

On t h e  n e x t  p a g e ,  I f ve s e t  o u t  a c h a r t  you ca n  u s e  t o  
c o n v e r t  hex t o  b i n a r y  and v i c e - v e r s a .  I t  shows  t h e  f i r s t  16 
v a l u e s ,  and i n c l u d e s  some o t h e r  commonly used h i g h e r  v a l u e s .  Al l  
de c i ma l  e q u i v a l e n t s  a r e  a l s o  g i ven .
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Hex Bi nar y Decimal

0 0000 0000 0
1 0000 0001 1
2 0000 0010 2
3 0000 0011 3
4 0000 0100 4
5 0000 0101 5
6 0000 0110 6
7 0000 0111 7
8 0000 1000 8
9 0000 1001 9
A 0000 1010 10
B 0000 1011 11
C 0000 1100 12
D 0000 1101 13
E 0000 1110 14
F 0000 1111 15

Hex B i  n a ry Decimal

10 0001 0000 16
20 0010 0000 32
3F 0011 1111 63
40 0100 0000 64
7F 0111 1111 127
80 1000 0000 128
AA 1010 1010 170
CO 1100 0000 192
E8 1110 1000 232
FE 1111 1110 254
FF 1111 1111 255
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1 TRICKY DICKI v-:L.O BY T TSE

D5AA96 Y DEAA DOS SL=6 T = ll <00> VOL
D5AAAD Y DEAA :3.3 DR=1 S=OF <— > 254
D5AAAD 0 DEAAEB PR=0 <*L> <62> <H>

00 00 11 OE 00 00 00 00 00 @QN@@@@@:
08 00 00 00 12 OF 82 C3 AO @@@ROBC :
10 C9 AO Cl AO AO AO AO AO I A :
18 AO AO AO AO AO AO AO AO
20 AO AO AO AO AO AO AO AO
28 AO AO AO AO 02 00 10 OF B@PO:
30 82 Et) CF CF D4 C5 D2 AO BBOOTER :
38 AO AO AO AO AO AO AO AO
40 AO AO AO AO AO AO AO AO
48 AO AO AO AO AO AO AO 07 G:
50 00 10 08 84 CC CF Cl C4 @PHDLOAD:
58 C5 D2 AO AO AO AO AO AO ER :
60 AO AO AO AO AO AO AO AO
68 AO AO AO AO AO AO AO AO
70 AO AO 03 00 10 05 84 DO C@PEDP:
78 C9 C3 D4 D5 D2 C5 AO AO ICTURE :

DATA: NORMAL HEX ALL COMMANDS:C

w^maSm

TRICKY DICK LTHE LINGUIST I BY T TSE

fl{

> ' 5

■

■

D596AA Y AADE. DOS 
D6ACAF N 0000 3 .3
D5AAAD 0 DEAAEB

SL=6 T=11+HALF VOL 
DR=1 S=0F <— > 254 
PR=1 <IL> <44> <H>

4000-
4010-
4020-
4030-
4040-
4050-
4060-
4070-
4080-
4090-
40A0-
40B0-
40C0-
40D0-
40E0-
40F0-

-96969696
-96969696
-96969696
-96969696
-FFFFFFFF
-D5AA96jFF|
-FFFFFFFF
-96969696
-96969696
-AEA79696
-B596B4D6
-96969696
•9DA69B96
-BFBDBD96
-96969696
-B49B969F

96969696
96969696
96969696
96969696
FFFFFFFF
FEAABBAF
FFFFD5AA
97EFEFD9
96AEAE96
96979796
96D6B496
96969696
96969696
96969696
96969696
9D9ECD96

96969696
96969696
96969696
9696DEAA
FFFFFFFF
AFFAEADE
ADA7ACAD
9BD99AB6
A7A796A7
F2EFD6EF
F7A79D9D
9B9B96B4
96969DA6
96969696
969696DF
96969696

96969696
96969696
96969696
EBEADFFF
FFFFFFFF
AAEEFBFF
AF9D9696
B6969696
9DAEA7AE
B49BB6F2
96969D9D
B496DADA
DAB4BDBF
96969696
969DA6DA
96969696

■
1

F 1 - • y

*mm:h

4053: FE 11 OF EO ALL COMMANDS:C

oo
no
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