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T h e  m a t e r ia l  in  t h i s  U s e r  M an ual and  on th e  ta p e  liu p er c o d e  S .h ,  
o r  a n y  p a r t  t h e r e o f ,  s h a l l  n o t  b e  c o p ie d  fo r  u e e  by a n y  o th e r  
p e r s o n  o r  o r g a n i z a t i o n , n e i t h e r  e h a l 1 i t  h e  lo a n e d  or h i r e r ! ,  
w it h o u t  t h e  p r i o r  p e r m is s io n  in  w r i t i n g  fro m  t h e  p u b l 1e h e r , 
W here a n y  p a r t  o f  S u p e r c o d e  3 .5  1 a u se d  c o m m e r c ia l ly  nr 
o t h e r w is e  a  p r o m in e n t  c r e d i t  o f  t h e  u s e  must b e  g iv e n  b o th  t o  
S u p e r c o d e  3 . 5 ,  i t s  a u t h o r  F .A .V a c h h a  i . M c .  and i t s  p u b l i s h e r .  
W h ile  e v e r y  c a r e  h a s  b e e n  ta k e n  and e v e r y  e f f o r t  made i n  th e  
p r e p a r a t io n  o f  t h i s  m anual and  p ro g ra m , t h e  p u b l i s h e r  u n d e r t a k e s  
n o  r e s p o n s i b i l i t y  f o r  a n y  e r r o r s  n o r  l i a b i l i t y  f o r  d am ag e, 
h o w e v e r a r i s i n g ,  fro m  t h e i r  u s e .
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I ............ INTRODUCTION

1 .1  S u p e r c o d e  I I I  i s  t h e  - f i n e s t  t o o l k i t  a v a i l a b l e  f o r  any  
c o m p u t e r  i n  t h e  w o r l d .  I t s  l i k e  h a s  n o t  b e e n  s e e n  b e f o r e .  I t  
c o n s i s t s  o f  o n e  h u n d r e d  and f i f t y  two  ( y e s ,  1 5 2 ! )  p u r p o s e  
w r i t t e n  s t a t e - o f - t h e - a r t  m a c h i n e  c o d e  r o u t i n e s ,  c o m p a c t  and  
a l m o s t  a l l  r e l o c a t a b l e ,  a c c e s s e d  by a p o w e r f u l  B A S I C  p r o g r a m .  
Th e  r o u t i n e s  can  b e  c a l l e d  e i t h e r  f r o m  B A S I C  o r  f r o m  m a c h i n e  
c o d e ,  e i t h e r  w i t h i n  y o u r  p r o g r a m  o r  a s  d i r e c t  command s.  A n d ,  i f  
you  h a v e  a ZX I n t e r f a c e  O n e , y o u  w i l l  be a b l e  t o  t r a n s f e r  
S u p e r c o d e  3 . 5  t o  M i c r o c a r t r i d g e  a s  e a s y  a s  1 - 2 - 3  (no  p r o g r a m  
c h a n g e s  o f  an y  s o r t  a t  a l l ,  t h e  p r o g r a m  d o e s  i t  a l l  f o r  you )  f o r  
t h e  u l t i m a t e  i n  c o n v e n i e n c e  ( i f  you  d o n ' t  h a v e  an I n t e r f a c e  On e ,  
a l l  t h e  r e s t  o f  S u p e r c o d e ' s  f e a t u r e s  a r e  s t i l l  t h e r e  f o r  y o u ) .

1 . 2  C o n g r a t u l a t i o n s  can p u r c h a s i n g  S u p e r c o d e  I I I  ! I t  w i l l  g i v e  
you  c o u n t l e s s  h o u r s  o f  p l e a s u r e .  And t h e r e  i s  an a d d e d  b o n u s !  a s  
y o u  h a v e  p u r c h a s e d  t h i s  c o p y  a f t e r  3 1 s t  D e cem b e r  1984 you  a r e  
t h e  owner  o f  S u p e r c o d e  I I I  w i t h  i t s  V e r s i o n  3 . 5  o p e r a t i n g  
s y s t e m ,  w h ic h  g e t s  t h e  v e r y  b e s t  o u t  o f  S u p e r c o d e  and i s  a 
g r e a t  i m p r o v e m e n t  ( b o t h  i n  s p e e d  and  i n  f r i e n d l i n e s s )  o v e r  i t s  
p r e d e c e s s o r  3 . 0 .  You c a n  c o n f i r m  t h a t  you  h a v e  t h e  v e r y  l a t e s t  
v e r s i o n  by  c h e c k i n g  t h e  c o l o u r f u l  S c r e e n  y o u  g e t  w h i l e  l o a d i n g  
t h e  p r o g r a m :  i t  w i l l  s a y  ' V e r s i o n  3 . 5 '  on i t .

1 . 3  Th e  r o u t i n e s  i n  S u p e r c o d e  3 . 5  (w h ic h  i s  S u p e r c o d e  I I I  w i t h  
t h e  V e r s i o n  3 . 5  O p e r a t i n g  s y s t e m )  c a n  be  b r o a d l y  c l a s s i f i e d  
u n d e r  two h e a d i n g s : -

a) U T I L I T I E S  g i v e  y o u r  p r o g r a m m i n g  f a r  more f l e x i b i l i t y  t h a n  
you  w o u ld  h a v e  i m a g i n e d  p o s s i b l e  a s  a B ASI C  p r o g r a m m e r .  I n d e e d ,  
S u p e r c o d e  3 . 5  b e g i n s  w h e re  t h e  S p e c t r u m  ROM l e f t  o f f !  Th e  
r o u t i n e s  i n c l u d e  a v a r i a b l e  s p e e d  T R A C E , ON ERROR GOTO, ON BREAK 
GOTO ( t h e  l a s t  tw o can  make y o u r  p r o g r a m  b r e a k p r o o f  and  
c r a s h p r o o f ) ,  SUPER CA TA LO GUE,  s e v e r a l  t y p e s  o f  RENUMBER ( t h e  f u l l  
v e r s i o n  b e i n g  a b l e  t o  h a n d l e  a l l  G O T O s , GOS UBs,  RE STORE S , L I S T s  
L L I S T s , L I N E s  e t c  and  h i g h l i g h t s  c a l c u l a t e d  a r g u m e n t s ) , B l o c k  
M o ves  and  D e l e t e s ,  L i n e  M o ve s and D e l e t e s ,  P r o g r a m  C o m p a c t i n g  
R o u t i n e s  ( s u c h  a s  R E M k i l l , L . i n e  C o n t r a c t , Nu mber~>V AL""  c o n v e r t e r )  
V a r i a b l e  S e a r c h + L i s t + R e p l a c e , P r o g r a m  s c r a m b l i n g  r o u t i n e s ,  an 
u l t r a f a s t  rando m  num ber  g e n e r a t o r ,  a SCREEN# c o m p a c t o r / e x p a n d e r , 
a l l  t h e  r o u t i n e s  yo u  w i l l  e v e r  n eed  f o r  C h a n n e l ,  N e t w o r k ,  D a t a  
f i l e  and M i c r o d r i v e  m a n i p u l a t i o n ,  d i a g n o s t i c s ,  T a p e  H e a d e r  
R e a d e r ,  P r o g r a m  E d i t i n g  a i d s  l i k e  Amend and  t h e  C a s e  C o n v e r t e r s ,  
and  much much more b e s i d e s . . . .

b) S P E C I A L  E F F E C T S  o f  a l l  s o r t s  a r e  t o  be f o u n d  w i t h i n  
S u p e r c o d e  3 . 5 .  E v e r y  c o n c e i v a b l e  s c r o l l ,  i n  h i g h  ( p i x e l )  o r  lo w  
( c h a r a c t e r )  r e s o l u t i o n ,  u p / d o w n / 1 e f t / r i g h t / d i a g o n a l , t h e  w h o le  

s c r e e n  o r  a u s e r - d e f i n a b l e  w in d o w , w i t h  s e l e c t a b l e  w r a p - a r o u n d ,  
s c r o l l - o f f ,  r i p p l e / s h u t t e r  e f f e c t s ,  w i t h  o r  w i t h o u t  a t t r i b u t e s .  
A l s o ,  i n s t a n t  c h a n g e s  o r  sw ap s  o f  INK, P A P E R , B R I G H T , FL ASH ;  
i n s t a n t  f i l l i n g ,  s a v i n g ,  e x c h a n g i n g ,  o v e r p r i n t i n g ,  m e r g i n g  and  
i n v e r t i n g  o f  s c r e e n s ,  ' i m p o s s i b l e '  b o r d e r  e f f e c t s ,  f i v e  s o u n d  
g e n e r a t o r s  ( s i m u l a t i o n  o f  w h i s t l e s , h o r n s , b e l 1s , 1 a s e r  z a p s , e t c  ) ,  
a s c r e e n  i n t e r r o g a t o r  ( u s e f u l  f o r  f i n d i n g  what i s  w h e r e  on a 
s c r e e n ,  s a y  f o r  d e t e c t i n g  c o l l i s i o n s  i n  an a r c a d e  game) and s o
v e r y  much m o r e ........... A ny  o f  t h e s e  r o u t i n e s  i n c o r p o r a t e d  i n  y o u r
own p r o g r a m s  c o u l d  make yo u  i n t o  an o v e r n i g h t  m a c h i n e  c o d e  
a r c a d e / a d v e n t u r e  game p r o g r a m m e r ,  w i t h  t h e  c o l o s s a l  s p e e d  o f  Z80  
m a c h i n e  c o d e  a t  y o u r  d i s p o s a l .  Y e s ,  S u p e r c o d e  3 . 5  c o u l d  w e l l  
r e p a y  y o u r  i n v e s t m e n t  h u n d r e d s  o r  t h o u s a n d s  o f  t i m e s  o v e r .

C l e a r l y ,  S u p e r c o d e  3 . 5  i s  i n  a c l a s s  o f  i t s  own, w i t h  o v e r  FOUR 
TI M ES  AS MANY RO UTINES AS ANY OF I T S  CU RRENTLY A V A I L A B L E  
CO MPE TI TO RS. I t  i n c o r p o r a t e s  many f e a t u r e s  n e v e r  p r e v i o u s l y  
a v a i l a b l e  t o  home m i c r o c o m p u t e r  u s e r s .



1 .4  S u p e r c o d e  3 .5  w i l l  w ork on e i t h e r  t h e  S p e c tru m  P l u s  o r  Oh
t h e  4BK S p e c tru m  c o m p u te r .  It i e  f u l l y  c o m p a t ib le  w it h  a l l  
a p p ro v e d  S i n c l a i r  a c c e s s o r i e s  (much a s  t h e  ZX P r i n t e r ,  t h e  P r ia m  
modem, ZX I n t e r f a c e s  One and Iw o, e t c ) .  W h i le  a n y  p r o p e r ly  
d e s ig n e d  S p e c tru m  a c c e s s o r y  ( t i l l s  i n c lu d e s  m ost k e y b o a r d s ,  RAM 
e x t e n s io n s ,  so u n d  g e n e r a t o r s  and  j o y s t i c k  c o n t r o l l e r s )  s h o u ld  
a l s o  w ork w it h  S u p e r c o d e  3 . 5 ,  we c a n n o t  g u a r a n t e e  su ch
o p e r a t i o n .  In e x c e p t io n a l  c a s e s  i t  may b e  n e c e s s a r y  t o
d is c o n n e c t  s u c h  d e v ic e s  b e f o r e  lo a d in g  B u p e rc o d e  3 . 5 .  T h i s  i s  th  
f a u l t  o f  t h e  d e v ic e  (w h ich  i n t e r f e r e s  w it h  t h e  S p e c tru m  
O p e r a t in g  S y ste m ) and  n o t  o f  B u p e r c o d e  3 . 5 .  D e v ic e s  y o u  a r e  
s p e c i f i c a l l y  w arn ed  a g a i n s t  i n c lu d e  a c c e s s o r i e s  ( s p e c i a l l y  
p r i n t e r s )  f o r  t h e  U .B .  T B 1 0 0 0 /2 0 4 0 /2 0 6 8  c o m p u t e r s .  T h e y  a r e  
l i a b l e  t o  p e r m a n e n t ly  dam age y o u r  S p e c t r u m .

1 .5  Th e B A SIC  p ro g ra m  w h ic h  e n a b le s  you  t o  a c c e s s  S u p e r c o d e 's  
132 r o u t i n e s  i s  t h e r e  o n ly  f o r  y o u r  c o n v e n ie n c e .  T h e  p ro g ra m  i s  
NOT in  an y  way e s s e n t i a l  t o  t h e  o p e r a t io n  o f  t h e  r o u t i n e s :  
in d e e d  when you  u s e  t h e  r o u t i n e s  in  y o u r  own p ro g ra m s  o r  a s  
p ro g ra m  p r e p a r a t io n  a i d s ,  i t  w i l l  n o t  b e  p r e s e n t  a t  a l l .  W hat 
t h e  B A SIC  p ro g ra m  d o e s  d o  i s  l a r g e l y  r e p l a c e  t h e  n eed  f o r  t h i s  
m anual -  i t  i s  d e s ig n e d  l i k e  a b o o k , w it h  som e 20 0  s c r e e n  p a g e s .  
E a c h  r o u t i n e  h a s  a p a g e  t o  i t s e l f ,  and  t h a t  p a g e  c o n t a i n s  a l l  
you  n e e d  t o  know a b o u t  t h e  r o u t i n e :  i t s  n a m e ,p u r p o s e , a d d r e s s  in  
m em ory, le n g t h  in  b y t e s ,  how t o  c a l l / a c c e s s  i t ,  how t o  S a v e  i t ,  
a n y  c u s t o m is in g  P O K Es t o  t a i l o r  i t  t o  y o u r  v e r y  s p e c i f i c  
p u r p o s e  ( s a y  in  d e f i n i n g  t h e  le n g t h ,w id t h  and  p o s i t i o n  o f  a 
s c r e n  w indow  and  t h e  a t t r i b u t e  v a lu e ( s )  y o u  w is h  t o  b e  s c r o l l e d  
w it h in  i t ) ,  w h e th e r  i t  i s  r e l o c a t a b l e  ( i f  n o t ,  how t o  move i t ) ,  
w hat a c c e s s o r i e s  (e g ; I n t e r f a c e  One) i t  r e q u i r e s ,  and  s o  o n .  
A menu o f  com m ands i s  a v a i l a b l e  a t  e a c h  s u c h  p a g e : in  m ost 
c a s e s ,  yo u  c a n  a c t u a l l y  h a v e  an e x a m p le  o f  t h e  r o u t i n e  w o rk in g  
( g r e a t  fu n  t o  w a tc h )  f u l l y  u n d e r  p ro g ra m  c o n t r o l .  T h i s  c a n  b e  
r e p e a t e d  a s  o f t e n  a s  y o u  w is h .  You  c a n  a l s o  r e t u r n  t o  t h a t  p a g e ,  
t o  t h e  n e x t  p a g e  in  s e q u e n c e ,  t o  a n y  s p e c i f i e d  p a g e  o r  b a c k  t o  
t h e  I n d e x ; p r i n t  t h e  d e t a i l s  t o  an a t t a c h e d  p r i n t e r ;  q u i t  t o  
B A S IC  o r  S a v e  and a u t o m a t i c a l 1y v e r i f y  t h e  r o u t i n e  t o  e i t h e r  
t a p e  o r  a n y  (1 -8 )  m i c r o d r i v e ,  w it h  t h e  f a c i l i t y  o f  u s in g  e i t h e r  
t h e  d e f a u l t  f i le n a m e  o r  o f  d e f i n i n g  y o u r  own f i l e n a m e ,  and a l l  
t h i s  a t  j u s t  t h e  t o u c h  o f  a k e y . T h e  p ro g ra m  i s  f u l l y  
e r r o r - t r a p p e d  u s in g  i t s  own ON ERROR GOTO r o u t i n e .

1 .6  O t h e r  p a g e s  n o t  s p e c i f i c  t o  i n d i v i d u a l  r o u t i n e s  g iv e  menus 
w it h  s i m i l a r  o p t io n s  a s  w e ll  a s  o p t io n s  t o  L o c a t e  r o u t i n e s ,  t o  
t u r n  t h e  p a g e s  o f  t h e  In d ex  i n  s e q u e n c e  o r  jump t o  a  s p e c i f i c  
p a g e , o r  h a v e  a D e m o n s t r a t io n  o f  a  co m pen diu m  o f  r o u t i n e s ,  o r  
T r a n s f e r  t h e  w h o le  o f  S u p e r c o d e  3 . 5  fro m  t a p e  t o  ml c r o c a r  t r 1 d g e . 
Do n o t  l e t  t h e  w e a l t h  o f  o p t i o n s  p u t  yo u  o f f  -  B u p e r c o d e  3 .5  i s  
i n c r e d i b l y  u s e r - f r i e n d l y  t o o .

1 .7  S u p e r c o d e  3 .5  h a s  152 r o u t i n e s  b u t  a l s o  h a s  t h e  f a c i l i t y  t o  
m o d if y  t h e s e  r o u t i n e s  f o r  s p e c i f i c  p u r p o s e s .  T h e  p e r m u t a t io n s  o f  
p o s s i b i l i t i e s  i s  e n o rm o u s , r u n n in g  i n t o  t h e  h u n d r e d s  o f  
t r i l l i o n s :  S u p e r c o d e  3 .5  i s  an e n t i r e  L i b r a r y  on o n e  t a p e .  U sed  
i n t e l l i g e n t l y ,  S u p e r c o d e  3 .5  c a n  r e p l a c e  t h e  n e e d  f o r  m o u n ta in s  
o f  s o f  tw a r e  (a ss e m b 1e r s , moni t o r s , d is a s s e m b 1e r  s , d e b u g g e r  e , ed  i t o r  s  
p ro g ra m  g e n e r a t o r s ,g a m e s  d e s i g n e r s , s p r i t e  g e n e r a t o r s  , c o m p i le r s  
and  o t h e r  m is c e l l a n e o u s  t o o l k i t s , p r 1n t  u t i 11 t i e s , t a p e  u t i l i t i e s  
e t c  in c lu d e d )  and  m ounds o f  r e f e r e n c e  b o o k s .

1 .8  Y e s ,  S u p e r c o d e  3 . 5  h a s  i t  a l l  ( t h i s  d o c u m e n t a t io n  was 
p ro d u c e d  u s in g  a w ord  p r o c e s s o r  w h ic h  u t i l i s e s  8 u p e rc o d e  
r o u t i n e s  !)  -  I w is h  y o u  a s  much s a t i s f a c t i o n  u s in g  i t  we h ad  
w r i t i n g  i t .  H app y  p ro g ra m m in g  !
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11 ..................  USING SUPIRCODB III
2 .1  S u p e r c o d e  3 .5  i s  s u p p l i e d  t o  y o u  on a c a s s e t t e .

S id e  A: R o u t in e s  1 t o  76  
S id e  Bs R o u t in e s  77 t o  152

2 .2  To load! S u p e r c o d e  3 . 5 ,  - f i r s t  e n t e r  RANDOMIZE USR 0 ( o r  
s im p ly  r e s e t )  a  S p e c tru m  P l u s  / 48K ZX S p e c tru m  and  p la y  t h e  
a p p r o p r i a t e  s i d e  o-f t h e  c a s s e t t e .  E a c h  s i d e  c o m p r is e s  -four 
b lo c k s :

( i )  S C 3 . 5 - 1 ,  a s h o r t  lo a d e r  p ro g ra m
( i i )  S C 3 . 5 - 2 ,  a c o l o u r f u l  d i s p l a y  s c r e e n

( i i i )  S C 3 . 5 - 3 ,  t h e  a c t u a l  r o u t i n e s  + m is c .  d a t a  
(iv>  S C 3 .5 —4 . x , t h e  B A S IC  A c c e s s  p ro g ra m  <>; = 1 f o r  

S id e  A and  x =2 f o r  S id e  B>

S u p e r c o d e  3 .5  w i l l  a u t o s t a r t  a f t e r  a b o u t  4 m in u t e s ,  s h o w in g  you  
a d i a g n o s t i c  d i s p l a y  ( t h i s  t e l l s  y o u  w h e th e r  y o u  lo a d e d  fro m  
c a s s e t t e  o r  fro m  m i c r o d r i v e ,  w h e th e r  o r  n o t  yo u  h a v e  a
f u n c t i o n a l  ZX I n t e r f a c e  One c o n n e c t e d ,  and  t h e  am ou nt ( t o  t h e
n e a r e s t  K) o f  w o rk in g  RAM y o u  h a v e  in  y o u r  c o m p u te r  ) .  Ram top i s  
a u t o m a t i c a l l y  c l e a r e d  t o  5 1 0 0 0 .

2 .3  T h e  f i r s t  t h r e e  b lo c k s  on S id e  A a r e  i d e n t i c a l  t o  t h e  f i r s t
t h r e e  b lo c k s  on S id e  B . H e n ce  in  o r d e r  t o  s w i t c h  fro m  S id e  A t o  
S id e  B y o u  c a n  u s e  a s h o r t c u t  m eth o d : Q u i t  t h e  p ro g ra m  u s in g  t h e  
Q o p t io n .  E n t e r  LOAD S t a r t  p la y i n g  t h e  o t h e r  s i d e  o f  t h e
t a p e ,  n o t  fro m  t h e  s t a r t  b u t  fro m  s a y  407. o r  507. o f  t h e  way
t h r o u g h .  T h e  p ro g ra m  w i l l  now a u t o l o a d .

2 .4  A s s t a t e d  in  t h e  I n t r o d u c t i o n ,  t h e  B A S IC  A c c e s s  p ro g ra m  i s  
p r e s e n t  o n ly  t o  h e lp  y o u  a c c e s s ,  t a i l o r  and  t e s t  t h e  r o u t i n e s  
e a s i l y .  I t  i s  n o t  in  a n y  way e s s e n t i a l  t o  t h e  o p e r a t io n  o f  t h e  
r o u t i n e s .  I f  y o u  w is h  t o  lo a d  o n ly  t h e  r o u t i n e s  fro m  t a p e ,  
p r o c e e d  a s  f o l l o w s :
a >> E n t e r  CLEAR 5 1 0 0 0 :LOAD " S C 3 .5 - 3 "CODE and  p la y  t h e  t a p e  ( i t
d o e s n 't  m a tte r  w h ic h  s id e )  fro m  t h e  s t a r t  ( o r  fro m  a b o u t  157. o f  
t h e  way th r o u g h  t o  s a v e  a l i t t l e  t im e !  ) .  T h e  r o u t i n e s  w i l l  now 
lo a d  a s  a b lo c k .
I f ,  h o w e v e r , s p a c e  i s  a t  a p rem iu m  y o u  h a v e  tw o o p t i o n s .  E i t h e r :  
b>> S a v e  t h e  r o u t i n e s  y o u  w a n t , and o n ly  t h o s e  r o u t i n e s , t o  t a p e  
( p o s s i b l y  r e l o c a t i n g  them  a s  w e l l  t o  t h e  to p  o f  RAM ) .  T h e r e  i s  
m ore in f o r m a t io n  on how t o  do t h i s  l a t e r  on i n  t h i s  c h a p t e r ,  in  
t h e  s e c t i o n s  d e a l in g  w it h  Menu o p t io n s  and  R e l o c a t i o n .

c>> A 1 t e r n a t i v e l y , som e s p a c e  ca n  b e  s a v e d  b y  ig n o r in g  t h e  d a t a  
e t c  on r o u t i n e s  w h ic h  i s  lo a d e d  en b lo c  w it h  t h e  r o u t i n e s  
t h e m s e lv e s .  S C 3 .5 - 3  i s  14535 (hex 38 C7) b y t e s  lo n g ,  s t a r t i n g  a t  
51001 (hex C73 9) and  e n d in g  a t  t h e  v e r y  to p  o f  R A M ,ie  65 5 3 5  (hex 
F F F F ) . O f t h i s  a r e a ,  t h e  f i r s t  4351 (hex 1 0 FF) b y t e s  ( fro m  
51001 t o  55351 (hex D837) ) i s  d a t a  u s e d  b y  t h e  B a s ic  A c c e s s  
p ro g ra m . T h e  r o u t i n e s  t h e m s e lv e s  o c c u p y  j u s t  10184 (hex 27C8) 
b y t e s ,  fro m  5 5 3 5 2  (hex D838) t o  6 5 5 3 5 . I t  i s  h e n c e  p o s s i b l e  t o  
s a v e  s p a c e  b y  lo a d in g  t h e  w h o le  b lo c k  ( u s in g  t h e  m etho d  i n  a>>) 
and th e n  e n t e r in g  SA VE " S C 3 .5 - R " C 0 D E  5 5 3 5 2 ,1 0 1 8 4 . R e c o rd  t h i s  
f i l e  on y o u r  own t a p e  (and  n o t  on t h e  S u p e r c o d e  t a p e ) .  You  now 
h a v e  a r e c o r d in g  w h ic h  c o n t a i n s  t h e  152 r o u t i n e s  (mean le n g t h  
e x a c t l y  67 b y t e s )  and  n o t h in g  e l s e ,  a  s a v in g  on s p a c e  o f  307. on  
S C 3 .5 - 3  . To  u s e  t h i s  r e c o r d i n g ,  i t  i s  n e c e s s a r y  t o  e n t e r  CLEA R  
55351 (o r  a n y  v a l i d  lo w e r  n u m b e r, o f  c o u r s e )  b e f o r e  L O A D in g .

2 . 5  B o th  S C 3 .5 - 3  & S C 3 .5 - R  w i l l  o v e r w r i t e  t h e  UDG a r e a  ( n o r m a l ly  
21 *8  b y t e s  s t a r t i n g  a t  6 5 3 6 8  (hex F F 5 8 ) ) .  I f  y o u  w is h  t o  u s e  
UDGs POKE 2 3 6 7 5 /6  w it h  t h e ' 2 b y t e  e q u i v a l e n t  ( s e e  2 .6 )  o f  a 
m ore s u i t a b l e  l o c a t i o n  f o r  them  ( e n s u r e  i t  i s  a b o v e  RAM TO P).
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2 . 6  Th e  t e r m  2 - b y t e  e q u i v a l e n t  i s  o n e  t h a t  you  w i l l  com* i
f r e q u e n t l y ,  b o t h  i n  S u p e r c o d e  3 . 5  and i n  t h i s  m a n u a l .  The if h > f m
e q u i v a l e n t  o f  a number  N i s  s a i d  t o  be  L ( l e s s  s i g n i f i c a n t  b y ( * i  
and  M (M ore  s i g n i f i c a n t  b y t e )  i f ,  and o n l y  i f ,  L  + 256#M » N, N 
b e i n g  i n  t h e  r a n g e  0 t o  6 5 5 3 5 .  F o r  e x a m p l e ,  th *  2 b y * * 
e q u i v a l e n t  o f  54321 i s  49 ( l e s s  s i g : )  and 21 2 (more s i g i )  mm >Vt 
+ 2 5 6 * 2 1 2  = 5 4 3 2 1 .  To  c o m p u t e  t h e  2 - b y t e  e q u i v a l e n t  o f  a number 
N ( s a y  54321 a g a i n )  f i r s t  d i v i d e  N b y  2 5 6 ,  and  e x a m in *  th *
a n s w e r  ( 5 4 3 2 1 / 2 5 6  = 2 1 2 . 1 9 1 4 0 6 2 ) .  T h e  i n t e g e r  p a r t  o f  t h e  answer
(212) i s  t h e  m or e s i g n i f i c a n t  b y t e ,  w h i l e  t h e  f r a c t i o n a l  p a r t  o f  
i t  ( . 1 9 1 4 0 6 2 )  when m u l t i p l i e d  by 25 6  and r o u n d e d  t o  t h e  n e a r » » t  
i n t e g e r ,  g i v e s  t h e  l e s s  s i g n i f i c a n t  b y t e ( .1 9 1 4 0 6 2 * 2 5 6 = 4 8 .9 9 9 9 0 7 2  
w h ic h  when r o u n d e d  g i v e s  4 9 ) .  A l t e r n a t i v e l y ,  o n e  c a n  u s e  r o u t i n e  
101 w h ic h  d o e s  t h e  c a l c u l a t i o n  a u t o m a t i c a l l y .  L a s t l y ,  i f  y o u  a r e  
r e q u i r e d  t o  POKE X/X + l  w i t h  t h e  2 b y t e  e q u i v a l e n t  o f  a num ber  N, 
you  s h o u l d  POKE X w i t h  t h e  l e s s  s i g n i f i c a n t  b y t e  and POKE X + l  
w i t h  t h e  more s i g n i f i c a n t  b y t e .  F o r  e x a m p l e ,  POKE 2 3 670 /1  w i t h  
t h e  2 - b y t e  e q u i v a l e n t  o f  54321 i s  a c c o m p l i s h e d  by  POKE 2 3 6 7 0 ,4 9 s  
POKE 2 3 6 7 1 , 2 1 2  ( t h e  l o w e r / f i r s t  memory l o c a t i o n  s h o u l d  a l w a y s  
c o n t a i n  t h e  l e s s  s i g n i f i c a n t  b y t e ,  p l e a s e  note?) .

2 . 7  The BASIC Access program has a number of menu options, w h ic h
a r e  a v a i l a b l e  a t  d i f f e r e n t  t i m e s .  H e r e  i s  a f u l l  l i s t s -  
A  -* Again: T h i s  o p t i o n  p e r m i t s  you  t o  s e e  t h e  e x a m p l e  o f  any  

r o u t i n e  a n o t h e r  t i m e .  I t  i s  a v a i l a b l e  a f t e r  e a c h  t i m e  you  
o p t  t o  h a v e  an e x a m p l e  ( u s i n g  E) o f  a r o u t i n e .

C ..  Continue t o  n e x t  r o u t i n e s  T h i s  o p t i o n ,  a v a i l a b l e  e a c h  t i m e  
y o u  a c c e s s  a r o u t i n e ,  moves  t o  t h e  n e x t  r o u t i n e  i n  s e q u e n c e  
( i e ,  i f  yo u  h a v e  b e e n  l o o k i n g  a t  r o u t i n e  45 i t  w i l l  a c c e s s  

t h e  d e t a i l s  o f  r o u t i n e  4 6 ) .  I f  y o u  a r e  a t  t h e  l a s t  r o u t i n e  
f o r  t h e  S i d e  (76 f o r  S i d e  A ,  15 f o r  S i d e  ED and  y o u  t r y  C 
y o u  w i l l  b e  r e t u r n e d  t o  t h e  f i r s t  p a g e  o f  t h e  I n d e x ,  e x c e p t  
i n  t h e  c a s e  when t h e  p r o g r a m  was l o a d e d  f r o m  M i c r o d r i v e  and  
y o u  a r e  on 7 6 ,  i n  w h ic h  c i r c u m s t a n c e  S C 3 . 5 - 4 .2  w i l l  a u t o ­
l o a d  f r o m  m i c r o d r i v e  t o  a l l o w  you  t o  a c c e s s  r o u t i n e  77 .

D  . . D u m O l T h i s  o p t i o n  i s  a v a i l a b l e  b o t h  f r o m  t h *  Index  and  
a f t e r  a c c e s s i n g  a r o u t i n e ,  and a l l o w s  y o u  t o  v ie w  a r a t h e r  
c o l o u r f u l  and n o i s y  d e m o n s t r a t i o n  o f  t i t*  o p e r a t i o n  o f  a 
ran do m  co m pe n diu m  o f  r o u t i n e s ,  a f t e r  w h ic h  you a r e  d u l y  
r e t u r n e d  t o  t h e  f i r s t  p a g e  o f t h e  I n d e x .

■  ■.  I x a m p l a :  T h is  o p t io n  i s  a v a i l a b l e  a f t e r  at; c e s s in g  c e r t a i n  
r o u t i n e s  ( an e x h a u s t iv e  l i s t  o f  w h U h  I s  p r o v i d e d  i n  t h e  
new t c h a p te r  > and  d e m o n s t r a t e s  th at, r o u t i n e  in  o p e r a t i o n .

I . .  Im Iu x I T h is  o p t io n  i s  a v a i l a b l e  a s  a d e f a u l t  when you f i r s t  
lo a d  o r  r e s t a r t  t h e  p ro g ra m , fro m  H ave and L o c a t e  s c r e e n s  & 
a f t e r  a c c e s s in g  a r o u t i n e .  I t  p r o v id e s  a l i s t  o f  a l l  t h e  
r o u t i n e s ,  sh o w in g  t h e i r  n u m b e r, name and  s t a r t  a d d r e s s  ( i f  
a p p l i c a b l e  ) ,  and  a t a b l e  o f  o p t io n s  a v a i l a b l e  ( a l l  o f  
w h ic h  a r e  d e t a i l e d  in  t h i s  l i s t  ) .  M o st im p o r t a n t  f e a t u r e s  
a r e  t h e  p r e s s in g  o f  E n t e r  t o  t u r n  t o  t h e  n e x t  p a g e  In th e  
Menu ( a l s o  r e f e r  t o  J b e lo w  ) ,  and t h e  e n te r  in g  o f  1 fie not
o f  a r o u t i n e  ( e i t h e r  by  t y p in g  i t  in  and th e n  E n te r  , or by
f i r s t  p r e s s in g  N and th e n  t h e  num ber and  E n t e r  ) s o  a s  t o
a c c e s s  t h a t  r o u t i n e .  D e t a i l s  o f  t h i s  a r e  g iv e n  u n d er N.

J •• Jump: T h i s  p e r m it s  yo u  t o  jump t o  t h e  n e x t  p a g e  o f  th e  
In d ex  ( t h e r e  a r e  4 In d ex  p a g e s  on e a c h  s i d e ,  t h e  f i r s t ;  3 
c o n t a in in g  20 r o u t i n e s  and t h e  4 th  16 r o u t in e s , a n d  t h e y  a r e  
n um b ere d  1 - 4 ) .  E n t e r in g  an i n v a l i d  p a g e  num ber w i l l  c a u s e  
a jum p t o  t h e  n e x t  p a g e  in  s e q u e n c e  ( a f t e r  p a g e  4 com es  
p a g e  1 a g a in  ) .  T h e  J ' .o p t io n  i s  a v a i l a b l e  fro m  th *  I n d e x .

L  - .  io t U t U !  T h i s  r o u t i n e  p r o v id e s  d e t a i l s  on th e  r e l o c a t i o n  o f  
r o u t i n e s ,  g i v i n g  o n - s c r e e n  i n s t r u c t i o n s  on how t o  m o d ify  
som e o f  t h e  r o u t i n e s  (n a m e ly :  2 2 ,2 3 ,7 1 ,7 6 )  c l a s i f i e d  a s  non  
r e l o c a t a b l e  in  o r d e r  t o  r e l o c a t e  th e m . L i s  a v a i l a b l e  fro m  
t h e  In d ex  & a f t e r  a c c e s s in g  a r o u t i n e . R e f e r  t o  2 .8  a s  w e l l .
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M  ..  Microdrive: T h i s  o p t i o n  i s  a v a i l a b l e  a f t e r  a c c e s s i n g  a 

r o u t i n e ,  p r o v i d e d  t h a t  t h e  r o u t i n e  i s  n o n - R O h  b a s e d  and  
t h a t  a ZX I n t e r f a c e  One i s  c o n n e c t e d  t o  t h e  c o m p u t e r  ( n o t e  
t h a t  w h e t h e r  o r  n o t  S u p e r c o d e  3 . 5  was i t s e l f  l o a d e d  f r o m  a 
M i c r o d r i v e  i s  i r r e l e v a n t  ) .  I t  a l l o w s  a r o u t i n e  t o  be  s a v e d  
e i t h e r  w i t h  i t s  d e f a u l t  name o r  w i t h  a n y  name o f  up t o  10 
c h a r a c t e r s  o f  y o u r  c h o i c e ,  t o  a n y  M i c r o d r i v e  ( 1 - 8 ,  d e f a u l t
1 ) .  I m m e d i a t e l y  a f t e r  t h e  S a v e  t h e  r o u t i n e  i s  V e r i f i e d :  i f  
t h e r e  h a s  b e e n  an e r r o r  r e s t a r t  t h e  p r o g r a m  w i t h  GOTO 0 and  
r e p e a t  t h e  S a v e .  I f  t h e  S a v e  i s  OK yo u  r e t u r n  t o  t h e  I n d e x .

N ..  Number: T h i s  o p ' t i o n  i s  a v a i l a b l e  f r o m  t h e  Ind ex  a s  w e l l  a s  
a f t e r  a c c e s s i n g  a r o u t i n e :  i t  a l l o w s  y o u  t o  a c c e s s  a n y  
r o u t i n e  b y  e n t e r i n g  a r o u t i n e  number  i n  r e s p o n s e  t o  t h e  
p r o m p t .  V a l i d  r e s p o n s e s  a r e  1 - 7 6  on S i d e  A and  7 7 - 1 5 2  on 
S i d e  B ,  w i t h  a n y  o t h e r  r e s p o n s e  c a u s i n g  e i t h e r  an e r r o r  
m e s s a g e  o r  a d i r e c t  r e t u r n  t o  t h e  f i r s t  p a g e  o f  t h e  I n d e x .  
T h e r e  i s  o n e  e x c e p t i o n ,  t h o u g h :  p r o v i d e d  y o u  l o a d e d  
S u p e r c o d e  3 . 5  f r o m  M i c r o d r i v e ,  e n t e r i n g  a r o u t i n e  number  i n  
t h e  r a n g e  1 - 7 6  f r o m  P a r t  2 ( i e ,  t h e  e q u i v a l e n t  o f  S i d e  B ) 
o r  i n  t h e  r a n g e  7 7 - 1 5 2  f r o m  P a r t  1 ( t h e  e q u i v a l e n t  o f  S i d e
A ) w i l l  c a u s e  t h e  p r o g r a m  ( S C 3 . 5 - 4 . 1  o r  S C 3 . 5 - 4 . 2 ,  a s  
a p p r o p r i a t e  ) c o n t a i n i n g  t h e  r o u t i n e  y o u  wa nt t o  l o a d  f r o m  
M i c r o d r i v e  a u t o m a t i c a l l y .
N h a s  a n o t h e r  f e a t u r e  t o o :  f o r  e x a m p l e ,  i f  y o u  h a v e  ..just 
a c c e s s e d  r o u t i n e  31 and w i s h  t o  a c c e s s  r o u t i n e  38  n e x t ,  a l l  
y o u  n e e d  e n t e r  i s  N+7. A l l  m a t h e m a t i c a l  e x p r e s s i o n s  a r e  
v a l i d ,  s o  t o  g e t  r o u t i n e  60  f r o m  r o u t i n e  10 j u s t  e n t e r  6*N.

P ..  Printer: T h i s  o p t i o n  i s  a v a i l a b l e  on e a c h  I nd ex  p a g e ,  on 
e a c h  r o u t i n e  p a g e ,  on t h e  L o c a t e  p a g e  and on t h e  S a v e  p a g e .  
P r o v i d e d  a p o w e re d  and  f u n c t i o n a l  ZX P r i n t e r  i s  c o n n e c t e d  
t o  t h e  c o m p u t e r  when P i s  u s e d ,  a p r i n t e r  dump o f  t h e  
c u r r e n t  s c r e e n  p a g e  i s  o b t a i n e d .

Q ..  Quit: T h i s  o p t i o n  i s  a v a i l a b l e  on a l m o s t  a l l  p a g e s ,  and 
a l l o w s  yo u  t o  r e t u r n  t o  B A S I C .  T h e r e  a r e  tw o ways o f  r e ­
s t a r t i n g  S u p e r c o d e  3 . 5 ,  a s  e x p l a i n e d  b e l o w :
You  w i l l  h a v e  n o t i c e d  t h a t  S u p e r c o d e  3 . 5  i s  p r o t e c t e d  
a g a i n s t  e r r o r s  and b r e a k s  u s i n g  r o u t i n e  65 (ON ERROR GOTO ) 
-  y o u  c a n  c h e c k  t h i s  by  p r e s s i n g  BREAK w h i l e  t h e  p r o g r a m  i s  
r u n n i n g ,  b y  e n t e r i n g  N when a s k e d  S c r o l l ?  o r  by  r e p l y i n g  7G 
o r  G7 when a s k e d  f o r  a r o u t i n e  n u m b e r ,  a l l  o f  w h ic h  g i v e  
d i f f e r e n t  E r r o r  M e s s a g e s  ( t h e  p r o g r a m  e v e n  s p e l l s  o u t  t h e  
E r r o r  t y p e  a s  d e f i n e d  i n  t h e  A p p e n d i x  t o  t h e  S p e c t r u m  
m anu al ) .  To  r e s t a r t  t h e  p r o g r a m  w h i l e  r e t a i n i n g  t h i s  e r r o r  
p r o t e c t i o n ,  u s e  GOTO 0 .  To  r e s t a r t  i t  w i t h  t h e  p r o t e c t i o n  
d i s a b l e d ,  u s e  GOTO 10 i n s t e a d .  ON NO ACCOUNT USE RUN: t h e  
p r o g r a m  w i l l  c r a s h  and  y o u  w i l l  h a v e  t o  r e l o a d  S u p e r c o d e .

It . .  Repeat: T h i s  o p t i o n  i s  a v a i l a b l e  e a c h  t i m e  y o u  a c c e s s  a 
r o u t i n e .  I t  a l l o w s  yo u  t o  r e f e r  t o  t h e  d e t a i 1s / n o t e s  on t h e  
r o u t i n e  a g a i n  ( a s  d i s t i n c t  f r o m  A ,  w h i c h  g i v e s  yo u  t h e  
e x a m p l e  a g a i n  ) -  y o u  c a n  u s e  i t  a s  o f t e n  a s  y o u  w i s h .

S • • Save te Microdrive: T h i s  o p t i o n  i s  a v a i l a b l e  f r o m  t h e  I nd ex  
a s  w e l l  a s  a f t e r  a c c e s s i n g  a r o u t i n e ,  and  g i v e s  o n - s c r e e n  
i n s t r u c t i o n s  on how t o  t r a n s f e r  S u p e r c o d e  3 . 5  ( s u p p l i e d  on 
c a s s e t t e  t a p e  ) t o  M i c r o c a r t r i d g e .  T h e  S o p e r a t i o n  i s  v a l i d  
o n l y  when S u p e r c o d e  3 . 5  h a s  b e e n  l o a d e d  f r o m  c a s s e t t e : i t  i s  
n o t  m ea n t t o  b e  a s w i f t  met ho d  f o r  p i r a t i n g  c o p i e s  o f  t h e  
p r o g r a m  ( i f  y o u  t r y  S f r o m  t h e  v e r s i o n  t r a n s f e r r e d  t o  a 
M i c r o d r i v e ,  y o u  w i l l  g e t  a C o p y r i g h t  w a r n i n g  m e s s a g e  ) !  T h e  
o p e r a t i o n  o f  S i s  a s  f o l l o w s :
L o a d  S i d e  A k e e p i n g  t h e  S k e y  p r e s s e d  u n t i l  y o u  a r e  t o l d  t o  
r e l e a s e  i t .  T h i s  t r a n s f e r s  S C 3 . 5 - 1  8< S C 3 . 5 - 2  t o  t h e  b l a n k  
m i c r o c a r t r i d g e  y o u  h a v e  p l a c e d  i n  M i c r o d r i v e  1. Now r e l o a d  
S i d e  A f r o m  t h e  s t a r t  ( n o t  p r e s s i n g  a n y  k e y)  and  c h o o s e  t h e  
S o p t i o n  o n c e  t h e  m a in  p r o g r a m  l o a d s .  P r e s s  t h e  S k e y  t o  
t r a n s f e r  S C 3 . 5 - 3  & S C 3 . 5 - 4 . 1 .  F i n a l l y ,  l o a d  S i d e  B f r o m  t h e
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s t a r t  < n o t  p r e s s i n g  a n y  ke y  > and c h o o s e  t h e  8 o j i l i n n  
o n c e  t h e  main  p r o g r a m  l o a d s .  T h i s  t r a n s f e r s  S C 3 .3 - 4 .  * (u  
m i c r o c a r t r i d g e ,  s o  you  now h a v e  a c o m p l e t e  S u p e rco d #  i.r*» 
i n s t a l l e d  on i t .  N o t e  t h e  f o l l o w i n g s  T h e  o r i g i n a l  c a r t r i d g e  
n e e d  n o t  b e  f o r m a t t e d ,  i t  w i l l  b e  a u t o - f o r m a t t e d  w h i l e  you  
t r a n s f e r  t h e  f i r s t  two  p a r t s .  S C 3 . 5 - 1  w i l l  b e  t r a n s f e r r e d  
w i t h  t h e  name ' r u n ' .  To  l o a d  S u p e r c o d e  3 . 5  f r o m  m ic r o d r iv e  
e i t h e r  e n t e r  RUN on a NEWed / j u s t  s w i t c h e d  on S p e c t r u m ,  or 
e n t e r  LOAD * " m " ; 1 ; " r u n "  .

T . .  Tape: T h i s  o p t i o n  i s  a v a i l a b l e  e a c h  t i m e  y o u  a c c e s s  a n o n -  
ROM / O p e r a t i n g  S y s t e m  r o u t i n e .  I t  p e r m i t s  yo u  t o  S a v e  t h e  
r o u t i n e  ( w i t h  e i t h e r  i t s  d e f a u l t  name o r  an y  10 c h a r a c t e r  
o r  l e s s  f i l e n a m e  s p e c i f i e d  by  y o u  ) t o  t a p e .  I m m e d i a t e l y  
a f t e r  t h e  S a v e  yo u  MUST v e r i f y  t h e  r o u t i n e .  I f  t h e  V e r i f y  
f a i l s  yo u  w i l l  b e  a u t o m a t i c a l l y  r e t u r n e d  t o  t h e  menu f r o m  
w h ic h  y o u  c h o s e  T , a n d  y o u  can  a t t e m p t  t h e  S a v e  a g a i n  i f  you  
w i s h .  I f  t h e  S a v e  i s  s u c c e s s f u l  yo u  a r e  r e t u r n e d  t o  t h e  
f i r s t  p a g e  o f  t h e  I n d e x .

2 . 8  You  w i l l  o f t e n  w i s h  t o  r t l o C O t t  a  rOWf i d *  ( i e ,  l o c a t e  i t  a t
an a d d r e s s  o t h e r  t h a n  t h e  o n e  a t  w h ic h  i t  was s u p p l i e d )  e i t h e r  
b e c a u s e  yo u  wan t t o  h a v e  more room f o r  B A S I C  o r  t h a t  y o u  w i s h  t o  
h a v e  a n o t h e r  m a c h i n e  c o d e  r o u t i n e  a t  t h e  same a d d r e s s .  T h i s  
s e c t i o n  e x p l a i n s  t h e  r e l o c a t i o n  o f  S u p e r c o d e  3 . 5  r o u t i n e s .  M o st  
o f  t h e s e  r o u t i n e s ,  w h ose  d e t a i l e d  p a g e s  d o  NOT c a r r y  t h e  m e s s a g e  
' N a n - R e l o c a t a b l e  -  u s e  L o c a t e ' ,  c a n  b e  r e l o c a t e d  v e r y  s i m p l y  by  

u s i n g  e i t h e r  M e th od  a>> o r  M e th od  b>> b e lo w  «-
a »  S a v e  t h e  d e s i r e d  r o u t i n e  t o  t a p e  or’ mi c r o c i r t r  1 d g e .  R e s e t  

t h e  S p e c t r u m  and  l o a d  i t  b a c k  u s i n g  LOAD Name* CODE N o r  
LOAD * " M " ; 1 ; Name* CODE N w h e re  N i s  t h e  new a d d r e s s  a t  w h ic h  
you  w is h  t h e  m a c h i n e  c o d e  r o u t i n e  t o  r e s i d e .  R e s a v e  t h e  
r o u t i n e  b a c k  t o  t a p e  o r  m i j c r o c a r t r i d g e  u s i n g  SAVE Name* CODE 
N , L  o r  SAVE * " M " ; 1 ;Name* CODE N , L  w h e re  L r e p r e s e n t s  t h e  
l e n g t h  o f  t h e  r o u t i n e .  T h i s  a c h i e v e s  y o u r  o b j e c t i v e ,  
o r

b>> A l t e r n a t i v e l y ,  t o  r e l o c a t e  a r o u t i n e  o f  l e n g t h  L c u r r e n t l y  
l o c a t e d  a t  C t o  a new a d d r e s s  N,  u s e  t h e  f o l l o w i n g  p r o g r a m
1 L E T  L = (1e n g t h  > s L E T  C « ( C u r r w n t  A d d r e s s ) i L E T  N -(Ne w  A d d r e s s )
2 FOR Z==C+<N<C)*(L--1) TO C + ( N > C ) * ( L - 1 )  ST E P  <N>C>*2-1
3 POKE Z+N--C, PE EK  Zs N EX T  Z
T h e  r o u t i n e  i s  now r e l o c a t e d  r e a d y  f o r  s a v in g .

I t  i s  v i t a l  t o  n o t e  t h a t  t h e  r e l o c a t e d  r o u t i n e  MUST b e  s t o r e d  
a b o v e  RAMTOP -  i f  n e c e s s a r y ,  C LEA R  a new RAMTOP lo w e r  th a n  i t .  
I f  s t o r e d  b e lo w  RAMTOP i t  may be  c o r r u p t e d  b y , o r  i t s e l f  c o r r u p t ,  
t h e  m a c h in e  s t a c k , t h e  B A S IC  p ro g ra m  o r  t h e  v a r i a b l e  a r e a ,  w ith  
c e r t a i n l y  u n d e s i r a b l e ,  and  p r o b a b ly  f a t a l ,  r e s u l t s  !
A n o th e r  p o in t  w o rth y  o f  m e n t io n  i s  t h a t  many r o u t i n e s  c a n  be  
t a i 1o r e d / c u s t o m is e d  b y  m a k in g  c e r t a i n  PO K ES. U n le s s  t h e  a d d r e s s  
t o  b e  POKEd i s  in  t h e  S y s te m s  V a r i a b l e  A r e a  ( i e ,  i t s  a d d r e s s  i s  
lo w e r  th a n  23 S13) i t  t o o  s h o u ld  b e  ' s h i f t e d '  b y  t h e  sam e am ount 
a s  h a s  t h e  r o u t i n e .  F o r  e x a m p le ,  i f  yo u  w e re  t o  r e l o c a t e  t h e  
r o u t i n e  11 CHR* MID/LOW L E F T  SCRO LL fro m  i t s  c u r r e n t  l o c a t i o n  a t  
6 4 400  t o  a new a d d r e s s ,  s a y  5 0 0 0 0 , u s in g  e i t h e r  M e th od  a>> o r  
b>> a b o v e , y o u  w o u ld  a l s o  n e e d  t o  s h i f t  t h e  t a i l o r i n g  POKE (POKE 
6 4 416  w it h  e i t h e r  1 1 9 ( f o r  W rap A ro u n d )  o r  5 4 ( f o r  S c r o l l  o f ) ) .  A s  
t h e  r o u t i n e  h a s  b ee n  s h i f t e d  by  5<X>00-64400 * - 1 4 4 0 0 ,t h e  a d d r e s s  
t o  b e  POKEd ( p r e v i o u s l y  64 4 1 6 ) m ust a l s o  b e  s h i f t e d  b y  t h e  same 
a m o u n t. T h e  new a d d r e s s  t o  POKE i s  h e n c e  6 4 4 1 6 + (-1 4 4 0 0 )  "  5 0 0 1 6 . 
P O K Es t o  a d d r e s s e s  l e s s  th a n  2 3 8 1 3 \m u st NOT b e  s h i f t e d  a t  a l l .  
To  r e l o c a t e  r o u t i n e s  w h ic h  a r e  m arked  ' n o n - r e l o c a t a b l e ' ,  i t  i s  
f i r s t  n e c e s s a r y  t o  m odi fy*4 th e m . T h e  e x p e r ie n c e d  m a c h in e  c o d e  
p ro g ra m m e r w i l l  b e  a b le  t o  d is a s s e m b le  and  t h e n  m o d if y  th em  t o  
w ork f ro m  w h a te v e r  l o c a t i o n  i s  r e q u i r e d  ( e x c e p t  7 7 ,7 8 ,1 2 0  t< 125 
w h ic h  b y  t h e i r  v e r y  n a t u r e  a r e  a lm o s t  im p o s s ib le  t o  f r e e l y  
r e l o c a t e ) .  H o w e v e r , we h a v e  f o r m u la t e d  an e a s y  way f o r  t h e  B A S IC
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p r o g ra m m e r  t o  r e l o c a t e  r o u t i n e s  2 2 , 2 3 , 7 1  & 76  t o  a d d r e s s e s  t h a t  
a r e  i n t e g r a l  m u l t i p l e s  o f  256 away f r o m  t h e i r  o r i g i n a l  
a d d r e s s e s  ( i e ,  52 6 8 3  i s  an i n t e g r a l  m u l t i p l e  o f  256 away f r o m  
58571 b e c a u s e  5 8 5 7 1 - 5 2 6 8 3 = 5 8 8 8  w h ic h  i s  e x a c t l y  2 5 6 * 2 3 ) .  Be 
w a rn ed  t h a t  t h i s  m etho d  w i l l  NOT wo rk u n l e s s  t h i s  i s  t h e  c a s e .  
U s e  t h e  f o l l o w i n g  B A S I C  p ro g ra m s
1 L E T  L = (1e n g t h ) s L E T  C = ( C u r r e n t  A d d r e s s ) : L E T  N = (New A d d r e s s > s L ET  
Q = ( R o u t i n e  n u m b e r ( 2 2 , 2 3 , 7 1  o r  7 6 ))
2 I F  Q=22 OR 0=23 THEN L E T  Z 1 = 2 2 8 : L E T  Z2=229
3 I F  0=71 THEN L E T  Z 1 = 2 3 5 : L E T  Z2=Z1
4 I F  0=76 THEN L E T  Z 1 = 2 3 1 : L E T  Z2=Z1
5 FOR Z=C TO C + L - l s I F  PE EK  Z=Z1 OR PE EK  Z=Z2 THEN POKE Z , PE EK  Z 
+ ( N - O / 2 5 6
6 NEXT Z : STOP
RUN t h i s  p r o g r a m  w i t h  t h e  r o u t i n e  i n  p l a c e :  t h e  r o u t i n e  w i l l  be  
m o d i f i e d .  O n ce  t h i s  i s  d o n e  u s e  e i t h e r  M e th od  a>> o r  M e th od  b>> 
t o  r e l o c a t e  i t  t o  a d d r e s s  N.

2 . 9  In t h e  u n l i k e l y  e v e n t  t h a t  you  w i s h  t o  MERGE y o u r  own B ASI C
p r o g r a m  w i t h  S u p e r c o d e  3 . 5  , h e r e  i s  t h e  i n f o r m a t i o n  yo u  n e e d :  
O n l y  u s e  l i n e  n u m b e r s  b e t w e e n  27 00  & 94 00  f o r  y o u r  p r o g r a m .
F u r t h e r , t h e r e  i s  o n l y  9 . IK f r e e  on P a r t  1 ( S C 3 . 5 - 4 . 1 )  and 2 . 2 K  
f r e e  on P a r t  2 ( S C 3 . 5 - 4 . 2 ) ,  and  when t h e  . 8K w h ic h  mus t be  
r e s e r v e d  f o r  t e m p o r a r y  M i c r o d r i v e / C h a n n e l  f i l e s  i s  d e d u c t e d  f r o m  
t h e s e  f i g u r e s ,  i t  l e a v e s  P a r t  1 w i t h  8 . 3 K  & P a r t  2 w i t h  1 . 4 K .  
T h e s e  a r e  t h e  maximum P r o g r a m  ( i n c l  V a r i a b l e s )  s i z e s  w h ic h  ca n  
be mer ged  w i t h  S C 3 . 5 - 4 . 1  & S C 3 . 5 - 4 . 2  r e s p e c t i v e l y . L a s t l y ,
c e r t a i n  v a r i a b l e s  a r e  r e s e r v e d  f o r  u s e  w i t h  S u p e r c o d e  3 . 5 :  t h e i r  
v a l u e s  must on no a c c o u n t  be c h a n g e d / c l e a r e d  by y o u r  p r o g r a m .  
T h e s e  v a r i a b l e s  a r e  ( w i t h  t h e i r  v a l u e  i n  b r a c k e t s ) : 
D ( 0 ) , E ( 1 ) , F ( 2 ) , 0 ( 3 ) , H ( 4 ) , 1 ( 1 0 ) , J < 5 > , K ( 2 5 ) , M ( 7 > , 0 ( 8 ) , P ( 6 > , Q < 1 1 ) , 
R ( . 0 4 )  , S (255 > , T (24) , U (2440) , V (2430) , W(26 00)  , X (1000) , Y (40) and 
N M A X (?) ,  You  a r e  f r e e  t o  u s e  any  o t h e r  v a r i a b l e s  you  c h o o s e .

2 . 1 0  When you  M V 0  S u p e r c o d e  3 . 5  r o u t i n e s  f o r  u s e  w i t h  y o u r  
B A S I C  p r o g r a m s  you  may w i s h  t h a t  t h e  B A S I C  & m a c h i n e  c o d e  c o u l d  
be s a v e d  a s  o n e  b l o c k  r a t h e r  t h a n  a s  two o r  more b l o c k s .  T h e r e  
a r e  two ways o f  d o i n g  t h i s : —
Me th od  1>> T h i s  met ho d  w i l l  wo rk o n l y  w i t h  t a p e  and n o t  w i t h  
M i c r o d r i v e .  L e t  u s  s a y  you  h a v e  a B A S I C  p r o g r a m  c a l l e d  GAME 
w h ic h  i s  a b o u t  10K l o n g  ( u s e  r o u t i n e  104 t o  f i n d  i t s  l e n g t h ) .  
You w i s h  t o  SAVE i t  a s  w e l l  a s  R o u t i n e  6 5 ,  ON ERROR GOTO. As  
y o u r  p r o g r a m  t a k e s  up 10 K,  we n eed  t o  r e s e r v e  a l l  memory f r o m  
24K ( s t a r t  o f  B ASI C  a r e a , a p p r o x : )  t o  24K + 10K + 2 K ( s a f e t y  a r e a  
f o r  t e m p o r a r y  v a r i a b l e s  e t c )  = 36K. L e t  u s  t h e n  r e l o c a t e  r o u t i n e  
65 s o  t h a t  i t  s t a r t s  a t  a r o u n d  3 6 000  ( s a y  a t  3 6 1 0 0 ) .  To  s e e  how 
t o  do t h a t  r e f e r  t o  s e c t i o n  2 . 8  . Now e n t e r  CL EA R 6 5 5 3 5 .  ( Y e s ,  
t h i s  w i l l  r e s u l t  i n  t h e  c o d e  b e i n g  s t o r e d  b e l o w  RAMT0P b u t  we 
h a v e  l o c a t e d  i t  w e l l  a b o v e  t h e  B A S I C  a r e a  w i t h  a 2K m a r g i n  o f  
e r r o r ,  and f a r  f a r  b e l o w  t h e  m a c h i n e  s t a c k  w h ic h  g r o w s  dow n w ard s  
f r o m  RAMT0P) . S a v e  t h e  p r o g r a m  arid c o d e  a s  c o d e  ( ! )  u s i n g  SAVE  
"GAME" CODE 2 3 7 5 5 , 1 2 4 1 7  ( 12417 b e i n g  t h e  d i f f e r e n c e  be t w e e n  
36 10 0 + 73 ( l e n g t h  o f  r o u t i n e  65) -  1 = 3 6 172  and  2 3 7 5 5  b e i n g  
t h e  s t a r t  a d d r e s s  o f  t h e  B ASI C  a r e a  when n o  i n i t i a l i s e d  
I n t e r f a c e  One i s  p r e s e n t  ) .  U s e  t h e  m etho d  g i v e n  i n  r o u t i n e  116 
t o  make t h e  PO K Es  ( f o r  t h e  c o d e  t o  a u t o s t a r t  when l o a d e d  b a c k  ) 
t o  i t  b e f o r e  s a v i n g  i t ,  i f  yo u  s o  w i s h .
A n o t h e r  p o s s i b l e  l o c a t i o n  f o r  r o u t i n e ( s )  i s  i n  t h e  P r i n t e r  
B u f f e r  w h ic h  s t r e t c h e s  f r o m  2 3 296  t o  2 3 5 5 1 ,  p r o v i d e d  t h e y  w i l l  
f i t  and  t h a t  a p r i n t e r  i s  n o t  g o i n g  t o  b e  u s e d  b y  t h e  p r o g r a m .  
I f  ON ERROR GOTO w e r e  t o  b e  s t o r e d  h e r e ,  t h e  s a v e  command w o u ld  
be  SA VE "GAME" CODE 2 3 2 9 6 , 1 2 7 0 4  (127 04  b e i n g  36 0 0 0  -  2 3 2 9 6 ) .
M e th o d  2>> T h i s  m et ho d  w i l l  wo rk  b o t h  w i t h  t a p e  and  m i c r o d r i v e s ,  
and  i s  t o  b e  re com m e nd ed  o v e r  1>>. I t  w i l l  work  w i t h  a l l  
r o u t i n e s  t h a t  a r e  f r e e l y  r e l o c a t a b l e  ( i e ,  a l l  b u t  2 2 , 2 3 , 7 1 , 7 6 ,
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7 7 ,7 8 ,  1 2 0 ,1 2 5  & t h e  ROM/Op e r a  t i n g  S y s te m  r o u t i n e s ) .  L e t  u s  stay 
yo u  w is h  t o  s a v e  a r o u t i n e  o f  le n g t h  L  b y t e s  w it h  y o u r  p ro g ra m . 
U se  r o u t i n e  84 REM F I L L  t o  c r e a t e  a REM s t a t e m e n t  o f  le n g t h  L as  
l i n e  1 o f  y o u r  p ro g ra m . U s e  r o u t i n e  68 N O N -D ELETA B LE L IN E  to  
make t h e  l i n e  num ber 0 ,  w h ic h  e n s u r e s  i t  w i l l  be  t h e  - f i r s t  l i n e  
i n  t h e  p ro g ra m . U se  r o u t i n e  88  L IN E  ADDRESS t o  - fin d  t h e  a d d r e s s  
o f  t h i s  l i n e :  i t  w i l l  b e  e i t h e r  23817+ o r  23 7 5 9  (d e p e n d in g  on t h e  
p r e s e n c e  o r  a b s e n c e  o-f an i n i t i a l i s e d  I n t e r f a c e *  One) . Add 1 to  
t h i s  v a lu e :  t h e  r e s u l t  i s  t h e  a d d r e s s  t o  w h ic h  yo u  m ust r e l o c a t e  
t h e  r o u t i n e .  W ith  y o u r  p ro g ra m  in  p la c e  a l l  t h e  t im e  , r e l o c a t e  
t h e  r o u t i n e  u s in g  e i t h e r  M e th o d  a>> o r  b>> in  s e c t i o n  2 .8  . You 
h a v e  now g o t  t h e  r o u t i n e  POKEd i n t o  a REM s t a t e m e n t  w h ic h  i s  
p a r t  o f  y o u r  p ro g ra m . To  c a l l  t h e  r o u t i n e ,  do  n o t  assu m e t h a t  
t h e  p ro g ra m  m ust r e m a in  s t a t i c a l l y  lo c a t e d  ( w ith  an i n i t i a l i s e d  
I n t e r f a c e  One a t t a c h e d ,  i t  w i1 n o t ) .  T h e  a d d r e s s  o f  t h e  r o u t i n e  
w i l l  b e  PEEK  2 3 635  + 2 5 6 * P E EK  23 636  + 5 ,  s o  t h e  c a l l  s h o u ld  be  
RANDOMIZE USR ( o r  P R IN T USR o r  L E T  L= U SR, a c c o r d in g  t o  t h e  
r o u t i n e  ) PEEK 23 6 3 5  + 23 6*P E EK  23 6 3 6  + 5 . F u r t h e r ,  i f  a
c u s t o m is in g  POKE was lo c a t e d  a t  S t a r t  A d d r e s s  + K , t h e  POKE you  
u s e  in  y o u r  p ro g ra m  w o u ld  b e  POKE (PEEK  2 3 635  + 2 5 6 * P E EK  2 3 636  + 
5 + K ) , v a lu e .
Th e p ro g ra m  may now b e  s a v e d  t o  t a p e  o r  m ic r o d r iv e  a s  a p ro g ra m .

2 . 1 1  Tha 152
SCREEN SCRO LLIN G  
SCREEN E F F E C T S

OTHER E F F E C T S  
PROG PRO TECTION  
PROG COMPRESSION  
PROG M ANIPULATION

GENERAL U T I L I T I E S : - 
MDRIVE U T I L I T I E S  :- 
R S232C U T I L I T I E S  :- 
T h e s e  h e a d in g s  a r e

3.5 routines may bo analysed as follows:
■ 1 - 2 3 , 3 7 - 4 0 , 4 7 , 4 8 , 6 7 , 1 2 2 .

2 4 - 3 6 , 4 1 , 4 9 - 5 4 , 6 9 , 7 4 - 7 6 , 8 9 , 1 0 8 , 1 1 8 , 1 1 9 , 1 2 1 ,  
1 2 7 , 1 3 3 , 1 4 7 , 1 4 8 .

■ 4 2 - 4 6 , 7 7 - 7 9 , 8 7 , 1 0 2 , 1 2 6 , 1 3 4 .
• 5 8 , 5 9 , 6 5 , 6 6 , 8 0 , 9 8 , 9 9 , 1 1 4 , 1 1 5 , 1 1 7 , 1 2 3 , 1 2 4 .
■ 6 4 , 8 2 , 8 3 , 1 0 0 .
• 57 , 60,61 ,68 , 70—73 , 81 , 84 , 85 , 86 , 88 , 90 , 94-97 , 
103, 104, 107, 116, 135.

■ 5 5 , 5 6 , 6 2 , 6 3 , 9 1 - 9 3 , 1 0 1 , 1 0 5 , 1 0 6 , 1 2 0 .  
1 0 9 - 1 1 3 , 1 2 5 , 1 3 0 , 1 3 1 , 1 3 6 - 1 4 4 .

■ 1 2 8 , 1 2 9 , 1 4 5 , 1 4 6 , 1 4 9 - 1 5 2 .
v e r y  b ro a d  and som e r o u t i n e s  w o u ld  f i t  i n t o

o r  m ore d i f f e r e n t  c a t e g o r i e s :  h e r e  f o r  s i m p l i c i t y  e a c h  r o u t i n e  
h a s  b e e n  c l a s s i f i e d  in  o n ly  o n e  w ay.
A ls o  n o t e  t h a t  R o u t in e s  1 0 9 - 1 1 3 ,1 1 8 ,1 2 5 ,1 2 8 - 1 4 6  and  1 4 9 -1 5 2  a l l
r e q u i r e  an I n t e r f a c e  One t o  b e  a t t a c h e d  t o  t h e  c o m p u te r .  F o r  
R o u t in e s  1 0 9 - 1 1 2 ,1 2 5  and  1 3 6 -1 4 4  a t  l e a s t  o n e  M i c r o d r i v e  m ust be  
a t t a c h e d  a s  w e l l ,  o r  t h e  r o u t i n e s  w i l l  n o t  w o rk .

2 .1 2  We h a v e  s e e n  a l o t  o f  t h i n g s  w h ic h  S u p e r c o d e  3 .5  c a n  d o .  
H e re  a r e  tw o t h i n g s  i t  c a n n o t  d o : I t  c a n n o t  t e a c h  y o u  Z80  
M a c h in e  C o d e , and  i t  c a n n o t  c r e a t e  p ro g ra m s  t o t a l l y  b y  i t s e l f .  
I f  y o u  w ant t o  le a r n  Z80 t h e  b e s t  b u y  b y  f a r  i s  'P ro g ra m m in g  t h e  
Z 8 0 ' b y  R o d n ay  Z a k s .  T h e  t h i r d  r e v i s e d  e d i t i o n  i s  f r e e l y  
a v a i l a b l e  ( i t  i s  p u b l is h e d  by  S y b e x , ISBN : 0 - 8 9 5 8 8 -0 9 4 - 6 )  and  i s  
a g oo d  d e a l b e t t e r  th a n  s l i c e d  b r e a d ! Th e  S p e c tru m  B A S IC  m anual 
i s  e x c e l l e n t  t o o ,  w it h  t h e  c h a p t e r s  on 'T h e  M em ory ' and 'T h e  
S y ste m  V a r i a b l e s '  a b s o l u t e l y  v i t a l  r e a d in g .  By f a r  t h e  b e s t  
g u id e  t o  t h e  S p e c tru m  ROM i s  t h e  d e f i n i t i v e  T h e  C o m p le te  
S p e c tru m  ROM D is a s s e m b ly '  b y  D r Ian  L o g a n  8< D r F r a n k  O 'H a r a  ( i t  
i s  p u b l is h e d  b y  M e lb o u r n e  H o u se  ( P u b l i s h e r s )  L i m i t e d ,  ISBN : 
0 - 8 6 7 5 9 - 1 17 -X  >. I h a v e  e x a m in e d  many b o o k s  on t h e  I n t e r f a c e  One 
b u t  am u n a b le  t o  r e a l l y  recom m end a n y  t o  y o u .
A s  t o  c r e a t i v e  i d e a s ,  t h e s e  m ust com e fro m  y o u . C r e a t i v e  
s o f t w a r e  o f  a n y  s e r io u s n e s s  i s  som e way o f f  y e t .  B u t S u p e r c o d e
3 .5  s h o u ld  make t h i n g s  e a s y  f o r  y o u . I w i l l  c o n f i n e  m y s e l f  t o  
j u s t  o n e  e x a m p le :  y o u  w an t an a r c a d e / a d v e n t u r e  w it h  s c r o l l i n g  
s c r e e n s ,  c o l o u r f u l  p i c t u r e s ,  ran do m  enem y t a r g e t s  a s  w e l l  a s  a 
g a l a x i a n s  s e c t i o n .  F o r  s c r o l l s  y o u  h a v e  a g i g a n t i c  c h o ic e .  To  
s t o r e  and  r e t r i e v e  s c r e e n  p i c t u r e s  w it h o u t  w a s t in g  memory you  
c a n  u s e  147 SCREEN * COMPRESS & 148 SCREEN * R E T R IE V E . I t  may be
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p o s s i b l e  -far you  t o  dra w  some o f  t h e  p i c t u r e s  f r o m  w i t h i n  y o u r  
p r o g r a m  j I s e l f , u s i n g  76 P A I N T - F I L L  t o  c o l o u r  i t .  Random enemy  
t a r g e t s  c a n  be p r o d u c e d  u s i n g  55  RN D# GENE RA TOR and 54 SCRE EN*  
P R I N I , w h i l e  c o l  1 i s i o n s / a c c u r a c y  o f  f i r e  c a n  b e  m o n i t o r e d  u s i n g  
5'.  G CR tPN t SEARCH. Soun d  e f f e c t s  f o r  f i r i n g  i s  b e s t  d o n e  w i t h  42  
LASER  ZAP ( w i t h  d i f f e r e n t  v a l u e s  F'OKEd i n  t o  t a i l o r  i t  f o r  t y p e s  
(jf f i r e )  w i t h  44 DU AL-NOTE  SOUND-GEN & 46  MULT I - B E E P  SIMULATOR  
t o  s i g n a l  t h e  end  o f  t h e  game, p r o g r e s s i o n  t o  a new l e v e l ,  e t c .
St r e e l  is  t a n  be v e r y  e l e g a n t l y  c l e a r e d  u s i n g  19 SHUTTER L E F T — 
SCRfJt L (or 21 SHUTTER R I G H T - S C R O L L ) ,  p o s s i b l y  p r e c e d e d  by e i t h e r  
18 R I P P L E  L E F T  SCR O LL  o r  20 R I P P L E  R I G H T - S C R O L L ,  c a l l e d  
r e p e a t e d l y ,  and  some c a l l s  o f  41 ATTR SWOP o r  74 FL ASH  SWOP t o  
s i m u l a t e  f u l l  s c r e e n  e x p l o s i o n s .  G a l  a x i a n  e f f e c t s  a r e  b e s t  
c a u s e d  w i t h  2 P I X E L  DOWN SCRO LL w i t h  s u c c e s s i v e  r e p r i n t i n g  o f  
t h e  l o w e r  lan ds cap e?  ( 29  SCREEN* MERGE c o u l d  b e  h an d y  ) o r  ev en  
t h e  s i d e w a y s  s c r o l l i n g  o f  i t  ( 9  CHR* LOW LEFT-SCRO LL , o r  15 CHR* 
LOW R I G H T - S C R O L L  ) .  Make t h e  c h a r a c t e r  s e t  l o o k  more i n t e r e s t i n g  
w i t h  79 SCI F 1 CHR* S E T .  P r o t e c t  t h e  p r o g r a m  w i t h  68 NON- 
DP L.P TABLE L IN E  and  66  ON BREAK GOTO (o r  124 D I S A B L E  B R E A K ) .  S a v e  
t h e  p r o g r a m  w i t h  115 H EADE RLE SS F I L E S ,  c h e c k  w i t h  80 PROTECT  
PROGRAM and 123 A NTI -M ER G E PROGRAM. I f  y o u  w is h  t o  be n a s t y  u s e  
98 C O N F U S E L l b r . To s a v e  s p a c e  t r y  100 COMPRESS NUMBERS and 82 
CUN I RAC I PROGRAM. To  make i t  l o o k  n e a t ,  u s e  60 SUF'ER-RENUMBER. 
Th a i i s  m s l  a t a s t e  o f  what i s  p o s s i b l e ................

2 . 1 3  S u p e r c o d e  3 . 5  r o u t i n e s  a r e  meant f o r  u s e  i n  y o u r  own 
p r o g r a m s ,  and t h e  a u t h o r s  do n o t  w i s h  t o  e x e r c i s e  an y  o f  t h e i r  
r i g h t s  u n d e r  t h e  l a w s  o f  c o p y r i g h t  r e l a t i n g  t o  s u c h  u s e .  You a r e  
f r e e  t o  u s e  Su pe r c o d e  3 . 5  r o u t i n e s  w it h o u t ,  l i m i t a t i o n ,  e x c e p t  i n  
o i h e r  l n o l  I i h .  ( a v e r y  n e c e s s a r y  p r e c a u t i o n ,  a s  S u p e r c o d e  3 . 5  
h a s  many i m i t a t o r s  b u t  no  e q u a l s  ) .  F u r t h e r ,  i f  y o u  u s e  t h e s e  
r o u L i n e s  j r ■ p r o g r a m s  w h ic h  a r e  s o l d  c o m m e r c i a l l y ,  we r e q u i r e  you  
t o  acI n o w ]e d g e  t h e  f a c t  t h a t  you  a r e  u s i n g  S u p e r c o d e  3 . 5  
r o u t i n e s  L o t h  i n  t h e  a d v e r t i s i n g  c o p y  f o r  t h e  p r o g r a m  and w i t h i n  
t h e  p r o g r a m  i t s e l f  ( p o s s i b l y  on t h e  l o a d i n g  s c r e e n ) .  I am s u r e  
you a g r e e  ( hat t h e s e  c o n d i t i o n s  a r e  v e r y  r e a s o n a b l e .  You  do n o t  
r e q u i r e  t tie p e r m i s s i o n  o f  t h e  a u t h o r s  t o  u s e  a n y  o f  t h e  
r o u t  m e s ,  or p a y  a n y  r o y a l t y  t o  th e m , p r o v i d e d  you  c o m p l y  w i t h  
t h e  a b o v e  c o n d i t i o n s .



Ill TABLE OF ROUTINES

No: R o u t i n e  Name A d d r e s s L e n g t h (1) < 2)

1 P I X E L  U P -S C R O L L 64 001 97 RL EX
2 P I X E L  DOWN-SCROLL 64 0 9 8 99 RL EX
3 CHR* / ATTR  UP -S C R O L L 31 90 N/A EX
4 P I X E L  L E F T - S C R O L L 65 4 6 2 32 RL EX
5 P I X E L  R I G H T - S C R O L L 65 494 32 RL EX
6 CHR* L E F T - S C R O L L 6 4 275 25 RL EX
7 CHR* TOP L E F T - S C R O L L 6 4 300 25 RL EX
8 CHR* MID L E F T - S C R O L L 6 4 3 2 5 25 RL EX
9 CHR* LOW L E F T - S C R O L L 64 350 25 RL EX
10 CHR* TOP/MID L E F T - S C R 6 4 3 7 5 25 RL EX
11 CHR* MID/LOW L E F T - S C R 64 400 25 RL EX
12 CHR* R I G H T - S C R O L L 6 4 425 25 RL EX
13 CHR* TOP R I G H T - S C R O L L 6 4 450 25 RL. EX
14 CHR* HID RI G H T - S C R O L L 6 4 475 25 RL. EX
15 CHR* LOW R I G H T - S C R O L L 6 4 500 25 RL. EX
16 CHR* TOP/MID RI G H T - S C R 6 4 525 25 RL EX
17 CHR* MID/LOW RI G H T- S C R 64 550 25 RL EX
18 R I P P L E  L E F T - S C R O L L 6 4 5 7 5 18 RL EX
19 SHUTTER L E F T - S C R O L L 6 4 593 18 RL EX
20 R I P P L E  RI G H T - S C R O L L 64611 18 RL EX
21 SHUTTER R I G H T - S C R O L L 64 629 18 RL EX
22 P I X E L  B O X LE FT  SCRO LL 58571 112 EX
23 P I X E L  BOXRGHT SCRO LL 58 6 0 8 75 EX
24 SCRE EN * F I L L 6 4 828 30 RL EX
25 SCRE EN * STORE 64 744 12 RL
26 SCREEN* OVERPRINT 64 7 5 6 28 RL EX
27 SCREEN* EXCHANGE 6 4 784 25 RL. EX
28 SCREEN* INVERT 6 4 809 19 RL EX
29 SCRE EN * MERGE 6 3 976 25 RL EX
30 INK CHANGE 64 8 5 8 25 RL EX
31 PAPER CHANGE 6 4 883 31 RL EX
32 FL ASH  ON 6 4 914 17 RL EX
33 FL A SH  OFF 64931 17 RL EX
34 BRIGHT ON 64 9 4 8 17 RL EX
35 BRIGHT OFF 6 4 965 17 RL EX
36 AT TR  F I L L 6 4 9 8 2 44 RL. EX
37 ATT R U P -S C R O L L 6 5 026 55 RL EX
38 ATTR DOWN-SCROLL 65081 62 RL EX
39 ATTR L E F T - S C R O L L 65 204 52 RL EX
40 ATTR  R I G H T - S C R O L L 6 5 143 61 RL EX
41 AT TR  SWOP 6 5 256 21 RL EX
42 L ASER ZAP 6 3 9 5 0 26 RL EX
43 U N I-N O TE  SOUND-GEN 64 6 4 7 28 RL EX
44 DU AL -NOTE  SOUND-GEN 6 4 6 7 5 31 RL EX
45 UNI B EE P  SIMULATOR 63 0 0 0 10 RL EX
46 MULTI B EEP  SIMULATOR 63 0 1 0 24 RL EX
47 OBLIQ UE S C R O L L - O F F 63 034 17 RL EX
48 CHR* DOWN-SCROLL 6305 1 73 RL EX
49 CHR* ROTATE 63 1 6 3 42 RL EX
50 CHR* R E F L E C T  Y - A X I S 63 124 19 RL. EX
51 CHR* R E F L E C T  X - A X I S 63 1 4 3 20 RL EX
52 24  L I N E  PRINTI NG ROM B a s e d EX
53 SCRE EN * SEARCH 6 0 039 123 RL
54 SCRE EN * PR INT 63 7 2 8 49 RL EX
55 RN D# GENERATOR 63 777 18 RL EX
56 BLOCK MEMORY INSER T 63 7 9 5 11 RL EX



No:

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
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R o u t i n e  Name A d d r e s s  L e n g t h  (1) (2)

BLOCK L I N E  ER AS E  
CHRS SWOP 
CHRS SCRAMBLE  
SUPER-RENUMBER  

L I N E  RENUMBER 
DE C—>HEX CONVERTER  
H EX ->DE C CONVERTER  

REM K I L L  CONDENSER 
ON ERRORGO TO 
ON BREAKGO TO 
F R E E - S C R O L L E R  
N O N - D EL ETA B LE  L I N E  

BORDER E F F E C T S  
I N I T I A L I S E  
V A R I A B L E S L I S T  
STRS  L I S T  
STR S RE P LA C E  

FL A SH  SWOP 
BRI GHT SWOP 

P A I N T - F I L L  
RECORD SOUND 
RE PL AY SOUND 
S C I F I  CHRS SET  
PRO TE CT  PROGRAM 
APPEND STA TEM ENT  
CONTRACT PROGRAM 
EXPAND PROGRAM 

REM F I L L  
DATA F I L L  

A NA LY SE PROGRAM 
TA PE  HEADER READER 

L I N E  ADDRESS  
SCRE EN S GRID 
MONOCHROME PROGRAM 
A NA LY SE MEMORY 
HEX INPUT  
AWAIT KEY P RESS  
U P P E R -C S  STR S  
LOWER-CS STRS  
U P P E R -C S  PROGRAM 
LOWER-CS PROGRAM 
CO N F U S E L I S T  
U N CON FU SELI ST  
COMPRESS NUMBERS 
2 BYTE  CONVERTER  
FO RE IG N ACCENTS  
MEMORY A V A I L A B L E  
PROGRAM LENGTH  
R E SET
BLOCK MEMCOPY 
B LO C K L IN E  COPY 
STA R/RING DRAW 
FA S T  LOAD MDRVE 
SURE SA VE  MDRVE 
MDRVE DIAG NOS IS  
ADAPT PROGRAM

6 3 806 96 RL
63 902 43 RL EX
ROM B a s e d EX
5 9 294 681 RL
6 4 706 38 RL
60 5 9 5 118 RL EX
60 713 1 13 RL EX
60 494 101 RL.
6 0 826 73 RL
6 0 899 72 RL
ROM B a s e d EX
ROM B a s e d
60 000 38 R L EX
63 382 108 RL
60 222 185 EX
6 3 490 154 RL EX
63 644 83 RL
6 0 162 30 RL EX
60 192 30 RL EX
5 9 136 158 EX
65 290 28
6 5 318 32
5 7 344 76 8 RL
ROM B a s e d
6 0 407 86 RL
61 4 0 0 687 RL
62 08 7 317 RL
5 8 892 244 RL
6 3 205 177 RL
6 2 404 129 RL EX
62 533 286 RL
5 9 975 13 RL
62 819 38 RL EX
6 2 943 54 RL
6 2 857 86 RL EX
6 5 3 5 0 112 RL.
6 0 972 24 RL
58 8 3 3 59 RL
5 8 774 59 RL
58 7 1 5 59 RL
64211 59 RL-
5 8 263 135 RL
5 8 3 9 8 173 RL
5 8 115 148 RL
ROM B a s e d EX
57 1 7 6 168 RL EX
64 197 14 RL EX
59 9 8 8 12 RL. EX
0 N/A
58 6 8 3 31 RL EX
6 1 000 400 RL
ROM B a se d EX
ROM B a s e d
6 5 277 8 RL
ROM ]B ased
5 7 1 5 9 17 RL
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No : R o u t i n e  Name

113 BURE CL OS E #
114 STOP PROGRAM
115 H EA DE RLE SS F I L E S
116 AUTORUN CODE
117 A N T I -  COPY PROGRAM
118 A'T'TR R ESET
119 LOWER SCREEN * C L S
120 TRACE V A R I - S P E E D
121 PART IAL.CLS
122 LOWER U P -S C R O L L
123 A N T I -  MERGE PROGRAM
124 D I S A B L E  BREAK
125 SUPER -CA TA LO GU E
126 REAC TION  TIME
127 PSEUDOLOAD
128 SEND RS232  BYTE
129 R E C E I V E  RS232 BYTE
130 D E SELE C T  DRIVE
131 S E L E C T  DRIVE
132 KEYBOARDINPUT
133 SCREEN* OUTPUT
134 PR INTE R OUTPUT
135 IF1 I N I T I A L I S E
136 OPEN #  DATA F I L E
137 CLOS E # D A T A  F I L E
138 ER ASE MDRVE F I L E
139 READ NEXT DATARECORD
140 SAVE NEXT DATARECORD
141 READ RND DATA RECORD
142 READ RND DATA SECTOR
143 READ NEXT DATASECTOR
144 SAVE NEXT DATASECTOR
145 ERAS E CHANNEL
146 CR EAT E CHANNEL
147 SCRE EN* COMPRESS
148 SCREEN* R E T R I E V E
149 O P E N # N E T  CHANNEL
150 S E N D #  NET PACKET-
151 G E T # N E T  PA CK ET
152 C L O S E # N E T  CHANNEL

A d d r e s s L e n g t h (1) (2)

57 126 33 RL
ROM B a s e d
57 108 18 RL
ROM B a s e d
57 094 14 RL
ROM B a s e d EX
34 38 N/A EX
56 640 450 EX
57 090 6 RL EX
65 526 6 RL EX
ROM B a s e d
ROM B a s e d
55 64 8 99 2
ROM B a s e d EX
1278 N/A
55 643 5 RL
55 637 6 RL
55 63 2 5 RL
55 62 7 5 RL
55621 6 RL
55 61 6 5 RL
55611 5 RL
55 608 3 RL
55601 7 RL
55 594 7 RL
55591 3 RL
55 584 7 RL
55 57 7 7 RL
55 570 7 RL
55 563 7 RL
55 55 6 7 RL
55 549 7 RL
55 54 2 7 RL
5 5 535 7 RL
55 43 0 105 RL
55 383 47 RL
55 376 7 RL
55 36 6 10 RL
55 359 7 RL
55 352 7 RL

NOTES
a>> RL i n  Co lu m n  <1) i m p l i e s  t h a t  t h e  r o u t i n e  i s  r e l o c a t a b l e .  

I f  RL i s  a b s e n t ,  t h e  L o ' c a t e  o p t i o n  may s t a t e  how t o  m o d i f y  
r o u t i n e  t o  make i t  s u i t a b l e  f o r  r e l o c a t i o n .  

b>> EX i n  C o lu m n  (2) i m p l i e s  t h a t  an e x a m p l e  o f  t h e  o p e r a t i o n  
o f  t h e  r o u t i n e  i s  p r o v i d e d  i n  t h e  p r o g r a m .



IV
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DETAILS OF ROUTINES

A i l  r o u t i n e s  a r e  c a l l e d  by  RANDOMIZE USR s t a r t  a d d r e s s ,  ( t h e  
l a t t e r  b e i n g  -found -from t h e  t a b l e  g i v e n  i n  I I I )  e x c e p t  w h e re  
s t a t e d  o t h e r w i s e  ( e g .  1 0 3 , c a l l e d  by  PR INT  USR s t a r t  a d d r e s s ) .  
A l s o  rem embe r t h a t  r o u t i n e s  1 - 7 6  a r e  t o  be -found i n  P a r t  One  
( S i d e  A) and  7 7 - 1 5 2  i n  P a r t  Two ( S i d e  B ) .
N o t e  t h a t  t h e  t a b l e  i n  I I I  c o n t a i n s  t h e  a c t u a l  n ames  o-f r o u t i n e s  
( r e s t r i c t e d  a s  t h e y  a r e  by  maximum - f i l e n a m e  l e n g t h s )  -  t h e  nam es  
u s e d  h e r e  a r e  t h e  e x p a n d e d  f o r m s  and  t h e  two  may h e n c e  d i f f e r .

1 P I X E L  U P -S C R O L L
2 P I X E L  DOWN-SCROLL
T h e s e  two r o u t i n e s  w i l l  s c r o l l  t h e  s c r e e n  up o r  down o n e  p i x e l ,  
l e a v i n g  t h e  a t t r i b u t e s  u n c h a n g e d .  U s e  r e p e a t e d  c a l l s  t o  t h e  
a d d r e s s  s p e c i f i e d  i n  t h e  t a b l e  t o  t h e  s c r o l l  a s  f a r  a s  r e q u i r e d .  
By c o m b i n i n g  t h e s e  r o u t i n e s  w i t h  n u m b e rs  3 7 - 4 0 ,  j o i n t  s c r o l l i n g  
o f  a t  l r j b il l i e s  can  be d o n e .  D e f i n e  a s u i t a b l e  b o x ,  u s e  an 
a t t i  i Ij u Lu  v a l u e  o f  63  and c a l l  t h e  a t t r i b u t e  s c r o l l  r o u t i n e  o n c e  
foe rvt 'f  y 0 c a l l s  o f  t h i s  r o u t i n e .

3 CHRT /A TT R U P -S C R O L L
T h i s  r o u t i n e  i s  i n  ROM. A l s o  s e e  r o u t i n e  122'.

-1 P I X E L  LEF  I -SCROLL
5 P l X f L  R I bH I --SCRULI
Us ed  l o r  s< r o l l i n g  L e f t  or r i g h t  o n e  p i x e l .  U s e  a s  r o u t i n e s  1 
and 2 .  POKE, s t a r t  a d d r e s s  + 13 , w i t h  55  (s c r o l  1 - o f  f ) o r  w i t h  63 
iwr np.i i o un d)  or w i t h  0 ( i n v e r s e  s c r o l l ) .  A l s o  s e e  r o u t i n e s  2 2 - 2 3 .

6 CHRT L E F T - S C R O L L
7 CHRT TOP L EFT-SCR O LL .
8 CURT MID L E F T - S C R O L L
9 CHR$ LOW L E F T - S C R O L L
10 CURT TOP/MID LEF T-SCRO LL .
11 CHRT MID/LOW L E F T - S C R O L L
12 CHRT RIGHT-SCROLL.
13 CHRT- TOP R I G H T - S C R O L L
14 CHR* MID RI G H T - S C R O L L
15 CHR$ LOW RIGHT-SCROLL..
16 CHRT TOP/MID RI G H T - S C R O L L
17 CHR* MID/LOW RI G H T - S C R O L L
T h e s e  r o u t i n e s  w i l l  s c r o l l  t h e  s c r e e n  o n e  CHR$ s q u a r e  i n  
e a c h  d i r e c t i o n ,  l e a v i n g  t h e  a t t r i b u t e s  u n c h a n g e d .  U s e  r e p e a t e d  
c a l l s  t o  t h e  a d d r e s s  s p e c i f i e d  i n  I I I  t o  s c r o l l  a s  f a r  a s  
r e q u i r e d .  To  s c r o l l  a t t r i b u t e s  c a l l  f i r s t  t h e  r o u t i n e  a b o v e ,  and  
t h e n  o n e  o f  r o u t i n e s  3 7 - 4 0 ,  a f t e r  d e f i n i n g  an a p p r o p r i a t e  box  
and s e t t i n g  t h e  a t t r i b u t e  v a l u e  t o  6 3 .  F o r  a w r a p a r o u n d  s c r o l 1,  
f i r s t  POKE s t a r t  a d d r e s s  + 16 w i t h  119. To  s c r o l l - o f f ,  POKE 
s t a r t  a d d r e s s  + 16 w i t h  5 4 .

18 R I P P L E  L E F T - S C R O L L
19 SHUTTE R LEF T-SCRO LL .
20 R I P P L E  R I G H T - S C R O L L
21 SHUTTER R I G H T - S C R O L L
T h e s e  f o u r  r o u t i n e s  a r e  a l l  p i x e l  s c r o l l s  a f f e c t i n g  t h e  s c r e e n  
b u t  n o t  t h e  a t t r i b u t e s .  R i p p l e  r o t a t e s  e a c h  CHR'4> a b o u t  i t s  own 
a x i s  w h i l e  S h u t t e r  s c r o l I s - o f f  e a c h  CHR-* s q u a r e .

22 P I X E L  B 0 X L E F T  SCR OLL
T h i s  n o r i - r e l o c a t a b l e  r o u t i n e  p i x e l  s c r o l  1 s  a u s e r - d e f i n e d  box on 
t h e  s c r e e n .  T h e  box m u s t ,  h o w e v e r ,  b e  c o m p l e t e l y  w i t h i n  a t h i r d  
o f  t h e  s c r e e n  i . e .  w i t h i n  t h e  f i r s t  e i g h t  l i n e s  on t h e  s c r e e n ,  
o r  t h e  m i d d l e  e i g h t  l i n e s ,  o r  t h e  b o t t o m  e i g h t  l i n e s .
POKE s t a r t  a d d r e s s  + 1 0 8 , TAB p o s i t i o n  o f  t h e  t o p  r i g h t - h a n d
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s q u a r e  o f  t h e  box  i . e .  t h e  n o .  o f  CHR#s f r o m  t h e  l e f t - h a n d  ed g e  
o f  t h e  s c r e e n  t o  i t s  t o p  r i g h t - h a n d  c o r n e r .
POKE s t a r t  a d d r e s s  + 1 0 9 , w i t h  64 i f  t h e  box t o  b e  s c r o l l e d  i s  
l o c a t e d  i n  t h e  u p p e r  t h i r d  o f  t h e  d i s p l a y ,  72 f o r  t h e  mid  t h i r d  
and 80  f o r  t h e  l o w e r  t h i r d .
POKE s t a r t  a d d r e s s  + 11 0 , w i d t h  o f  t h e  box i n  p i x e l s  ( i . e .  £3 *
number o f  CHR#s ) .
POKE s t a r t  a d d r e s s  + 1 1 1 , l e n g t h  o f  t h e  box i n  CHR#s.
To s c r o l l  a t t r i b u t e s  a s  w e l l ,  r e f e r  t o  r o u t i n e s  3 7 - 4 0 .  C a l l  t h e  
a t t r i b u t e  r o u t i n e  o n c e  f o r  e v e r y  8 c a l l s  o f  t h i s  r o u t i n e .  P l e a s e  
n o t e  t h a t  t h e  a b o v e  4 PO KEs  must, be made e a c h  t i m e  t h e  r o u t in e ?  
i s  c a l l e d .  An e x a m p l e  B A S I C  p r o g r a m  t o  do t h i s  w o u ld  b e :
10 FOR Z=1 TO 22 5
20 POKE 5 8 6 7 9 , 2 9 : POKE 5 8 6 8 0 , 72s POKE 5 8 6 8 1 , 3 2 : POKE 5 8 6 8 2 , 2 8  
30 RANDOMIZE USR 58571  
40 NEXT Z

23 P I X E L  BOXRIGHT SCRO LL
As f o r  22 e x c e p t  t h a t  t h e  s c r o l l  i s  t o  t h e  r i g h t .  T h e  i n c r e m e n t s  
t o  t h e  s t a r t  a d d r e s s  a r e  now 7 1 ,  7 2 ,  73 and 74 and t h e  f i r s t .  
POKE r e l a t e s  t o  t h e  t o p  l e f t - h a n d  c o r n e r  o f  t h e  b o x .  N o t e  t h e  
r o u t i n e  i s  n o n - r e l o c a t a b l e .

24 SCREEN# FILL.
W i l l  f i l l  a box on t h e  s c r e e n  w i t h  a n y  CHR# c o d e .
POKE s t a r t  a d d r e s s  + 1,  CHR# c o d e
POKE s t a r t  a d d r e s s  + 3 ,  box h e i g h t  i n  CHR#s
POKE s t a r t  a d d r e s s  + 6 ,  box w i d t h  i n  CHR#s
POKE s t a r t  a d d r e s s  +4/+7, PRINT AT c o o r d i n a t e s  f o r  t h e  t o p  
l e f t - h a n d  c o r n e r  o f  t h e  b o x .

25 SCREEN# STORE
S a v e s  a s c r e e n  i n  memory.
26 SCREEN# OVERPRINT
E r a s e s  t h e  e x i s t i n g  s c r e e n  and  p r i n t s  t h e  s t o r e d  one?.
27 SCREEN# EXCHANGE
Swops t h e  e x i s t i n g  s c r e e n  w i t h  t h e  s t o r e d  o n e .
Th e  t h r e e  r e l a t e d  r o u t i n e s  ( 2 5 , 2 6 , 2 7 )  a l l  u s e  a s c r e e n  s t o r e d  
a b o v e  RAMTQF', u s i n g  69 12  b y t e s  (2 4* 32* 8  p i x e l s + 2 4 * 3 2  a t t r i b u t e s )  
I t  may b e  n e c e s s a r y  t o  CL EA R a new l o w e r  RAMTQF', To  s t o r e  a 
s c r e e n  f r o m  X t o  X + 6 9 1 1 ,  yo u  must POKE s t a r t  a d d r e s s  +1/+2,  
2 - b y t e  e q u i v a l e n t  o f  X.
I n c i d e n t a l l y ,  y o u  c a n  do  a SCREEN# COPY ( i e  dump) t o  p r i n t e r  
w i t h  RANDOMIZE USR 3 7 5 6 .

28 SCREEN# INVERT
W i l l  i n v e r t  t h e  c o l o u r s  o v e r  t h e  w h o l e  s c r e e n  ( i n k  and  p a p e r  
c o l o u r s  w i l l  c h a n g e  a t  e a c h  PR INT p o s i t i o n  w i t h o u t  d i s t u r b i n g  
t h e  s c r e e n ) .

29  SCREEN# MERGE
A u s e f u l  a d d i t i o n  t o  r o u t i n e  2 5 , 2 6 , 2 7 .  T h e s e  c a n  b e  u s e d  t o  
s i m u l a t e  a n i m a t i o n  e f f e c t s .  A s c r e e n  s t o r e d  i n  RAM i s  mer ged  
w i t h  t h e  c u r r e n t  d i s p l a y .  POKE s t a r t  a d d r e s s  +4/+S w i t h  t h e  
2 - b y t e  e q u i v a l e n t  o f  t h e  RAM s c r e e n ' s  f i r s t  b y t e .  A t t r i b u t e  
v a l u e s  r e m a i n  u n a l t e r e d .

30 INK CHANGE
I n s t a n t l y  c h a n g e s  t h e  i n k  c o l o u r  o v e r  t h e  w h o le  s c r e e n .
POKE s t a r t  a d d r e s s  + 1 ,  o v e r a l l  i n k  c o l o u r .

31 PAPER CHANGE
A s  f o r  i n k  c h a n g e ,  b u t  s e t s  p a p e r  c o l o u r  i n s t e a d .
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32 FL AS H  ON
33 FL ASH  OFF
34 BRIGHT ON
35 BRIGHT OFF
T h e s e  -four r o u t i n e s  c h a n g e  t h e  s p e c i f i e d  a t t r i b u t e  s e t t i n g s  
i n s t a n t l y  o v e r  t h e  w h o le  s c r e e n .  C o n t r a s t  t h e s e  w i t h  r o u t i n e s  
7 4 - 7 5 .

36 ATTR F I L L
37 ATTR U P -S C R O L L
38 ATTR DOWN-SCROLL.
39 ATTR L E F T - S C R O L L
40 ATTR R I G H T- S C R O L L
F o r  e a c h  o f  t h e s e  a box can  be d e f i n e d  i n  w h ic h  t h e  a t t r i b u t e s  
w i 11 s c r o l 1.
POKE s t a r t  a d d r e s s  + 1,  new a t t r i b u t e  v a l u e
POKE s t a r t  a d d r e s s  +4/+3, PR INT AT c o o r d i n a t e s  o f  t h e  t o p  l e f t  
han d c o r n e r  o f  t h e  b o x .
POKE s t a r t  a d d r e s s  +6, box w i d t h  i n  C H R f s  
POKE s t a r t  a d d r e s s  +7, box h e i g h t  i n  CH RT s
On r o u t i n e  39 w r a p a r o u n d  c a n  be  a c h i e v e d  by  POKE s t a r t  a d d r e s s  + 
3 6 ,  26 .  To  c a n c e l ,  POKE s t a r t  a d d r e s s  + 3 6 ,  0.
On r o u t i n e  40 w r a p a r o u n d  c a n  be  a c h i e v e d  b y  POKE s t a r t  a d d r e s s  + 
4 3 ,  26 .  To  c a n c e l , POKE s t a r t  a d d r e s s  + 4 3 ,  0.

ATTR SWOP
T h i s  r o u t i n e  w i l l  s e a r c h  t h e  d i s p l a y  a r e a  f o r  
w i t h  a g i v e n  a t t r i b u t e  X,  and r e p l a c e  t h e s e  w i t h

a l l  c h a r a c t e r s  
a new a t t r i b u t e

POKE s t a r t  a d d r e s s  + 1, X 
POKE s t a r t  a d d r e s s  + 2 ,  Y
R e f e r  t o  ATTR  i n  t h e  i n d e x  o f  t h e  S p e c t r u m  manual f o r  t h e  
e x p l a n a t i o n  o f  t h e  n u m b e rs  t o  u s e ,  e s p e c i a l l y  t h e  e x p l a n a t i o n  o f  
t h e  ATTR f u n c t i o n  i t s e l f .

42 L ASER  ZAP
T h i s  m ake s a f u t u r i s t i c  l a s e r  s o u n d .  
POKE s t a r t  a d d r e s s  + 1, d u r a t i o n .

43 UN I- NO TE  SOUND-GEN
T h i s  p r o d u c e s  a p r o g r a m m a b l e  w h i s t l e .
POKE s t a r t  a d d r e s s  + 1,  f r e q u e n c y  
POKE s t a r t  a d d r e s s  + 2 ,  s p a n
POKE s t a r t  a d d r e s s  + 4 ,  d u r a t i o n
PQKe s t a r t  a d d r e s s  + 2 3 ,  28 ( f o r  up) o r  29  ( f o r  down)

44 DUAL -NOT E SOUND-GEN
T h i s  p r o v i d e s  two s o u n d  c h a n n e l s .
POKE s t a r t  a d d r e s s  + 7 ,  d u r a t i o n
POKE s t a r t  a d d r e s s  + 18 , f r e q u e n c y  o f  f i r s t  n o t e  
POKE s t a r t  a d d r e s s  + 2 7 ,  f r e q u e n c y  o f  s e c o n d  n o t e

45  UNI B EE P  SIMULATOR  
R e p l a c e s  t h e  ROM B EEP  r o u t i n e .
POKE s t a r t  a d d r e s s  +1/+2, 2 - b y t e  e q u i v a l e n t  o f  t h e  f r e q u e n c y
POKE s t a r t  a d d r e s s  +4/+5, 2 - b y t e  e q u i v a l e n t  o f  t h e  d u r a t i o n  i n
u n i t s  o f  . 0 2  s e c o n d

46 M U L T I - B E E P  SIMULATOR
T h i s  c a n  g i v e  a m a z in g  b e l l - l i k e  e f f e c t s .
POKE s t a r t  a d d r e s s  + 1 ,  p i t c h  d e c r e m e n t  p e r  s t e p  
POKE s t a r t  a d d r e s s  + 2 ,  number  o f  n o t e s
POKE s t a r t  a d d r e s s  +4/+5, 2 - b y t e  e q u i v a l e n t  o f  i n i t i a l  f r e q u e n c y  
POKE s t a r t  a d d r e s s  +7/+B, 2 - b y t e  e q u i v a l e n t  o f  d u r a t i o n  i n  
mi 1 1 i  s e c o n d s



47 OBLIQU E S C R O L L - O F F  
Th e  wi e r  d e s t  s c r o l 1 o f  a l l  
d e s i  r  ed e-f f  e c  t: -
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-  c a l l  i t  r e p e a t e d l y  t o  g e t  t h e

48 CHE* DOWN SCRO LL
F o r  e a c h  c a l l  o f  t h i s  r o u t i n e  t h e  s c r e e n  i s  s c r o l l e d  down by  8 
p i x e l s .  To s c r o l l  a t t r i b u t e s  a s  w e l l ,  u s e  r o u t i n e  38  < a f t e r
d e f i n i n g  a s u i t a b l e  box ) i n  c o n j u n c t i o n  w i t h  t h i s  r o u t i n e .

49 CHH* ROTATE
50 LIT h i  FTl.FI ELI / - A X I S
51 CHE* R E F I F C 1  X - A X I S
T h e s e  i hr e e  r u u l j r i e s  o p e r a t e  on an y  c h a r a c t e r  s e t  s t o r e d  i n  RAM. 
I t  r o u i  d be t h e  UD Gs , t h e  S c i F i  CHR* s e t  d e s c r i b e d  i n  r o u t i n e  
/9 , t h e  o r i g i n a l  CHR* s e t  c o p i e d  o v e r  f r o m  t h e  ROM o r  a n y  other-  
s e t  d o u s e d  b y  you  ( s e e  t h e  n o t e  on t h e  s y s t e m  v a r i a b l e  CHARS 
m  I hr- S p e c t r u m  m a n u a l ) .
PUF L s i  <n l a d d r e s s  +3/+4 (+ 1/ +2 f o r  r o u t i n e  51) , 2 - b y t e
e g m  vnJ (-1 it o f  t h e  a d d r e s s  o f  t h e  CHR* t o  be t r a n s f o r m e d

5.'  .'4 1 J Ml- F PI N I INS
l o  FR.LNI l i s t s  o r  t e x t  u s i n g  a l l  24 l i n e s  o f  t h e  s c r e e n ,  u s e  
FTJH: ,‘3 6 5 9 , 0  j u s t  b e f o r e  e a c h  p r i n t  i n s t r u c t i o n  and POKE 2 3 6 5 9 , 2  
n is i  n f l e i  . U s e  PAUSE n i f  n e c e s s a r y  t o  s t o p  a s c r o l l ?  m e s s a g e  

t r rim c o r r u p t i n g  the- d i s p l a y .  I f  BREAK i s  p r e s s e d  w h i l e  23 659  i s  
si- l l o  o llit- S p e c t r u m  w i l l  c r a s h .  I f  t h e  l o w e r  p a r t  o f  SCREEN*  
s < r o J 1s  when b e i n g  r e p r i n t e d / u p d a t e d / a m e n d e d , u s e  r o u t i n e  119 t o  
c l e a r  i t  I if-t or e e a c h  pi i n i  o t h e r  t h a n  t h e  f i r s t  o n e .
A I l e r n a t i v e l y ,  u s e  P R l N T d ^ l ;  AT K , 0 ;  t o  p r i n t  on l i n e s  22 & 23  s 
F - O  1 ur 35', I 1 1 or 3 \.

53  S C E t l - N f  SEARCH
l i u s  i o i l  iriH f i n d s  I h e  CHE* c o d e  (UDGs i n c l u d e d )  a t  t h e  p o s i t i o n  
I a s i  F-'RJNIed a t .  F'or e x a m p l e ,  t o  f i n d  what was p r i n t e d  a t  X , Y  
u s e  FT ■; L IT I h F X , Y ; : L F I  I. -U 5 R  s t a r t  a d d r e s s .  L now c o n t a i n s  t h e  
r e q io  i od vaJ u e .

54 SCREI-N-F PR I N i ­
T h i s i (<u L i i le PR I N T- i CHR* a t  an y  p o s i t i o n  w i t h  any
■ not m - c e s s a r i l y  t h o s e  pr e s e t  g l o b a l l y ) .
F 01 lr <->l ..i- l a d d r e s s + 4 ,  1ink c o l o u r  ( d e f a u l t  1)
PDF F- S l  rll- t a d d r e s s +• 10, P a p e r  c o l o u r  ( d e f a u l t  6)
PUI e s i  eir t a d d r e s s + 16, F l a s h  ( d e f a u l t  1)
PUF L s i  ar l- a d d r e s s 4- 2 2 , B r i g h t  ( d e f a u l t  1)
Pill L s l a r  i a d d r e s s + 2 8 , I n v e r s e  ( d e f a u l t  0)
FT IF L s l  ar i a d d r e s s ■4 3 4 , O v e r  ( d e f a u l t  0)
PUF k s  t ar l a d d r e s s + 4 6 , CHR* v a l u e
FIJI 1 s t  a r t a d d r e s s + 4 0 / + 4 3 , AT c o o r d i n a t e s  f o r  p r i n t

a t t r i b u t e

p o s i t i o n

55 R N D #  GENERATOR
C a l l  w i t h  L E T  L=USE s t a r t  a d d r e s s .  T h e  r o u t i n e  p l a c e s  a ran do m  
number  i n  t h e  r a n g e  0 - 6 5 5 3 5  i n  t h e  S y s t e m  V a r i a b l e  SEE D:  i t  i s  
a c c e s s e d  by  PE EK  2 3 670  + 25 6 * P E EK  2 3 6 7 1 .

56 BLOCK MEMORY INSER T
T h i s  r o u t i n e  i n s e r t s  a g i v e n  number  f r o m  0 - 2 5 5  i n t o  a b l o c k  o f  
memory.
POKE s t a r t  a d d r e s s  + 1,  n o :  o f  b y t e s  t o  b e  i n s e r t e d
POKE s t a r t  a d d r e s s  +3/+4, 2 b y t e - e q u i v a l e n t  o f  a d d r e s s  o f  f i r s t
b y t e  t o  b e  c h a n g e d
POKE s t a r t  a d d r e s s  + 6 ,  v a l u e  t o  b e  i n s e r t e d
In t h e  p r o g r a m  e x a m p l e ,  v a l u e  20 0  i s  i n s e r t e d  i n t o  a s e c t i o n  o f  
SCRE EN *.
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57 BLOCK L I N E  ER ASE
T h i s  r o u t i n e  c a n  e r a s e  s e r i e s  o-f l i n e s  -from B ASIC  p r o g r a m s .  
B e f o r e  c a l l i n g  t h i s  r o u t i n e  yo u  m us t:
POKE 2 3 7 2 8 / 9 ,  2 - b y t e  e q u i v a l e n t  o f  t h e  number  o f  t h e  f i r s t  l i n e  
t o  b e  d e l e t e d
RANDOMIZE number  o f  l a s t  l i n e  t o  be d e l e t e d .

58 CHR* SWOP
T h i s  r o u t i n e  e x c h a n g e s  a l l  o c c u r r e n c e s  o f  t h e  CURT w i t h  c o d e  
X w i t h i n  a p r o g r a m  w i t h  t h e  CHR'-fc w i t h  c o d e  Y ( f o r  a l i s t  o f  CURT 
c o d e s  s e e  t h e  c h a p t e r  on t h e  A S C I I  c h a r a c t e r  s e t  i n  t h e  S p e c t r u m  
m a n u a l ) .  U D B s , g r a p h i c  CHR$s and k e y w o r d s  a r e  a l l  c o p e d  w i t h .
POKE s t a r t  a d d r e s s  + 1,  X 
POKE s t a r t  a d d r e s s  + 3 ,  Y

59 CHR* SCRAMBLE
23 6 0 6 /7  c o n t a i n s  t h e  2 - b y t e  e q u i v a l e n t  o f  t h e  a d d r e s s  o f  t h e  
CHR$ s e t  i n  u s e .  By P O K E i n g  t h e s e  w i t h  rando m  n u m b e r s ,  an 
a p p a r e n t l y  c o r r u p t e d  CH R f s e t  i s  o b t a i n e d  m a k in g  y o u r  p r o g r a m  
v e r y  h a r d  t o  r e a d .  To  n o r m a l i s e  POKE 2 3 6 0 6 , 0 : POKE 2 3 6 0 7 , 6 0 .  I t  
i s  n e c e s s a r y  t o  n o r m a l i s e  b e f o r e  an y  s c r e e n  p r i n t i n g  i s  d o n e .

60 SUP ER-RENUMBER
T h i s  r o u t i n e  w i l l  r e n u m b e r  a l l  GO TO s, GOSU Bs,  L I S T s ,  L L I S T s ,  
L I S T # s ,  R E STO R E S , S A V E . . . L I N E s  e t c .  A l i s t  i s  d i s p l a y e d  o f  l i n e  
and s t a t .e m e n t  n u m b e rs  o f  a l l  c a l  c u  1 a t  ed ( i  e , X* 10+70) and 
n o n - i n t e g e r  ( i e , 2 4 0 . 6 )  a r g u m e n t s  w h ic h  n e e d  t o  be m a n u a l l y  
a l t e r e d  by i n s p e c t i o n  ( s t r u c t u r e d  p r o g r a m s  w i l l  n o t  h a v e  a n y  o f  
t h e s e  and c a n  h e n c e  be  r e n u m b e r e d  f u l l y  a u t o m a t i c a l l y ) .  I f  t h e  
a r g u m e n t / > a n y  e x i s t i n g  L I N E  n o : , t h e  n e x t  v a l i d  l i n e  n o:  i s  u s e d .  
POKE s t a r t  a d d r e s s  + 2 8 6 ,  i n t e r v a l  b e t w e e n  l i n e s  ( d e f a u l t  10) 
POKE s t a r t  a d d r e s s  + 28 8 /+28 9, 2 - b y t e  e q u i v a l e n t  o f  t h e  number  
o f  t h e  f i r s t  new l i n e  ( d e f a u l t  10)
I f  t h e  r e n u m b e r i n g  w o u ld  r e s u l t  i n  l i n e  n u m b e r s  g r e a t e r  t h a n  
9 9 9 9 ,  t h e  i n t e r v a l  and f i r s t  l i n e  n o:  a r e  b o t h  s e t  t o  1.

61 L I N E  RENUMBER
A s h o r t  r o u t i n e  f o r  u s e  w h e re  a v a i l a b l e  memory i s  s c a r c e .  I t  
w i l l  n o t  r e n u m b e r  GO TO s,  GOBUBs e t c  u n l i k e  r o u t i n e  6 0 .
POKE s t a r t  a d d r e s s  +5/+6, 2 - b y t e  e q u i v a l e n t  o f  l i n e  i n t e r v a l  
POKE s t a r t  a d d r e s s  +8/+9, 2 - b y t e  e q u i v a l e n t  o f  t h e  number  o f  t h e  
f i r s t  new l i n e .

62 DEC->HEX CONVERTER
63 HEX->DEC CONVERTER
T h e s e  two  r o u t i n e s  a u t o - r e p e a t .  E n t e r  ' Q '  t o  r e t u r n  t o  B A S I C .  
O n l y  i n t e g e r s  b e t w e e n  0 and 65 535  (HEX 0 t o  F F F F ) a r e  a l l o w e d .

64 REM K I L L  CONDENSER
S h o r t e n s  and s p e e d s  up y o u r  p r o g r a m  by  d e l e t i n g  a l l  REM 
s t a t e m e n t s  i n  i t . U s e  r o u t i n e  103 t o  d e t e r m i n e  t h e  memory s a v i n g .

65 ON ERROR GOTO
C a l l  t h i s  a t  t h e  s t a r t  o f  y o u r  p r o g r a m ,  w i t h  s a y  1 RANDOMIZE USR 
s t a r t  a d d r e s s .  On r u n n i n g ,  e r r o r s  ( o t h e r  t h a n  I n t e r f a c e  One 
e r r o r s  w i t h  t h e  sh ado w  ROM p a g e d  i n ,  w h ic h  c a n n o t  b e  t r a p p e d  ) 
w i l l  n o t  s t o p  t h e  p r o g r a m  b u t  w i l l  c a u s e  a jump t o  t h e  l i n e  
number  w h os e 2 - b y t e  e q u i v a l e n t  h a s  b ee n  POKEd i n t o  s t a r t  a d d r e s s  
+52/+53 ( d e f a u l t  9 4 9 5 ) .  T h i s  l i n e  c a n  c o n t a i n  a n y  e r r o r  r o u t i n e  
you  f a n c y  ( n o t e  t h a t  PE EK  23 681 g i v e s  t h e  e r r o r  number)-.  E r r o r  
c o d e s  0 , 8  and 9 a r e  n o t  t r a p p e d  by  ON ERROR GOTO a s  t h e y  a r e  n o t  
r e a l l y  e r r o r s  b u t  l e g i t i m a t e  p r o g r a m  s t o p s .  N o t e  t h a t  a f t e r  an y  
e r r o r  t h e  m a c h i n e  s t a c k  i s  r e s e t ,  s o  RETURN w i l l  n o t  f u n c t i o n .  
C o m p are  t h i s  r o u t i n e  w i t h  n o:  66 . N o t e  t h a t  S u p e r c o d e  3 . 5  i s  
i t s e l f  p r o t e c t e d  u s i n g  ON ERROR GOTO ( h e n c e  t h e  Q o p t i o n  ! ) .
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66 ON BRP.Al GOTO
S i m i l a r  1 u n o .  6 5 ,  b u t  o n l y  c o v e r i n g  errors D (B r e a k >, H ( S t o p  
i n  I n p u t ; ,  and L ( B r e a k  i n t o  P r o g r a m  ) w i t h  t h e  e r r o r  c o d e  i n  
23601 a g a i n .  ( n o t e  t h a t  c o d e s  go -from 0  t o  9 & t h e n  A t o  R ,  
w h e r e  n - i , B - 11 e t c  ) .  POKE s t a r t  a d d r e s s  +53/+S4 w i t h  t h e  
2~-byif'  (.■giu v a l e n t  o f  t h e  l i n e  number  t o  b e  jumped  t o  when an 
e r r o r  o c c u r s .  C o m p are  a l s o  w i t h  r o u t i n e  124.

67 FREE-SCR QL.LER
R o u t i n e  i n  ROM. To s c r o l l  a s c r e e n  g r e a t e r  t h a n  22 l i n e s  l o n g  
a u t o m a t i c a l l y ,  i n c l u d e  t h e  s t a t e m e n t  POKE 2 3 6 9 2 , n w h e re  n i s  t h e  
number  o f  l i n e s  t o  b e  s c r o l l e d .  To  s c r o l l  f o r e v e r ,  i n c l u d e  POKE 
2 3 6 9 2 , 2 5 5  w i t h i n  t h e  l o o p  t h a t  g e n e r a t e s  t h e  s c r e e n  o u t p u t .

68 MON-DE LET ABLE  L I N E
Rnul ini-  in  ROM. In o r d e r  t o  make t h e  f i r s t  l i n e  o f  y o u r  p r o g r a m  
d i f  H i u U  i u  d e l e t e ,  e n t e r  L E T  X=PEEK 23 635  + 2 5 6 * P E E K  2 3 636  :
ROM. A.,'>:R0KE X + 1 ,0 .  I t  i s  now s u i t a b l e  f o r  p l a c i n g  c o p y r i g h t  
m e s s a g e s  m .  M o re  d i f f i c u l t  t o  r e v e r s e  i s  t o  make a REM l i n e  i n  
t h e  m i rid] n /en d  o f  y o u r  p r o g r a m  n o n - d e l  e t a b l  e .  F i r s t  f i n d  i t s  
a d d r e s s  Y u s i n g  r o u t i n e  8 8 ,  t h e n  POKE Y - 4 , 0 : POKE Y - 3 , 0 .  T h e  
p r o g r a m  w i l l  work p e r f e c t l y  ( d e s p i t e  t h e  l i n e s  b e i n g  out. o f  
s e q u e n c e  ) p r o v i d e d  y o u  do  n o t  GGTO/GOSUB/RESTGRE t h a t  l i n e .

ov BUI ■■DPR E F F E C T S
Pi udiu f-<= a c o l o u r f u l  and e y e c a t c h i n g  b o r d e r  p a t t e r n .
POM: s t a r L  a d d r e s s  + 6 ,  d u r a t i o n  ( f r o m  1 t o  127)
PUI K s t a r  l a d d r e s s  + 2 0 ,  c o l o u r  ( f r o m  0 t o  7)
R i f  t  s t a f f  a d d r e s s  + 2 9 ,  l i n e  s p a c i n g  ( f r o m  1 t o  255)

70 Ll-I L MALICE
t er ut“ - aJ 1 n u m e r i c  v a r i a b l e s / a r r a y s ,  s e t s  a l l  s t r i n g s  t o  ""  
(empty) and f i l l s  a l l  d i m e n s i o n e d  s t r i n g  a r r a y s  w i t h  CPIR$ 3 2 s .

71 V A R IA B L E S  L I S T
To d i s p l a y  a l l  v a r i a b l e s  ( n u m e r i c ,  s t r i n g ,  n u m e r i c  a r r a y ,  s t r i n g  
a r r a y  %>. F O R . . . N E X T  l o o p  c o n t r o l  v a r i a b l e s )  u s e d  i n  y o u r  p r o g r a m ,  
e n t e r  PR I N T;  s RANDOMIZE USR s t a r t  a d d r e s s .  U s e f u l  w i t h  r o u t i n e s  
7 0 , 8 6  103. N o t e  t h a t  t h i s  r o u t i n e  i s  n o n - r e l o c a t a b l e .

77 ST'Ftp L I S T
A p o w e r f u l  f i n d  r o u t i n e  w h ic h  s e a r c h e s  t h e  B A S I C  p r o g r a m  and  
l i s t s  e a c h  l i n e  c o n t a i n i n g  a s p e c i f i e d  s e q u e n c e  o f  c h a r a c t e r s .  
I'-'Ul-b s t a r t  a d d r e s s  + 12 , number  o f  c h a r a c t e r s  i n  t h e  s t r i n g .
POM. s t a r t  a d d r e s s  +9/+ 10 , 2 - b y t e  e q u i v a l e n t  o f  t h e  a d d r e s s  o f  
t h e  f i r s t  CHR$ c o d e  i n  t h e  s t r i n g  p o k e d  by  y o u  i n t o  memory ( t h e  
d e f a u l t  i s  2 3 2 9 6 ,  t h e  s t a r t  o f  t h e  p r i n t e r  b u f f e r  a r e a  )
Any  c h a r a c t e r  o b t a i n a b l e  f r o m  t h e  S p e c t r u m  k e y b o a r d  may be  
s e a r c h e d  f o r ,  i n c l u d i n g  k e y w o r d s ,  v a r i a b l e s  and a r i t h m e t i c  
o p e r a t o r s  ( + , - , /  e t c . ) .  T h e  f o l l o w i n g  B A S I C  p r o g r a m  d e m o n s t r a t e s  
t h e  r o u t i n e  i n  o p e r a t i o n .
10 INPUT "ENTER STR ING  TO BE L O C A T E D : " ; N$: POKE 6 3 5 0 2 ,  LEN  N$
20 FOR Z= 1 TO LEN N $ :P O K E  2 3 2 9 5 + Z , CODE N $ ( Z > : NEXT Z 
30 C L S  : RANDOMIZE USR 6 3 4 9 0  : PR INT  ' "N O MORE OCCURRENCES"
N o te s  To  e n t e r  a ke yw o rd  ( i e , R U N , P O K E , S A V E  e t c ) , e n t e r  THEN 
f o l l o w e d  b y  t h e  k e y w o r d .  B a c k s p a c e  t h e  c u r s o r  8< d e l e t e  THEN.

73 STRf- RE PLA CE
S i m i l a r  t o  r o u t i n e  7 2 ,  b u t  r e p l a c e s  t h e  s t r i n g  f o u n d  w i t h  
a n o t h e r  s t r i n g  o f  i d e n t i c a l  l e n g t h .
POKE s t a r t  a d d r e s s  + 4 ,  number  o f  CHR$ t o  b e  r e p l a c e d
POKE s t a r t  a d d r e s s  +S/+9, 2 - b y t e  e q u i v a l e n t  o f  t h e  a d d r e s s  o f
t h e  s t r i n g  t o  b e  r e p l a c e d .
POKE s t a r t  a d d r e s s  + 6 9 / + 7 0 , 2 - b y t e  e q u i v a l e n t  o f  t h e  a d d r e s s  o f  
t h e  new s t r i n g .
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74 FL ASH  SWOP
T h i s  r o u t i n e  s e t s  e v e r y  - f l a s h i n g  s q u a r e  on t h e  s c r e e n  t o  s t e a d y  
8< e v e r y  s t e a d y  s q u a r e  t o  - f l a s h i n g .  C o n t r a s t  w i t h  r o u t i n e s  3 2 / 3 3 .

75 BRIGHT SWOP
As f o r  n o:  7 4 ,  b u t  w i t h  BRI GHT. C o n t r a s t  w i t h  r o u t i n e s  3 4 / 3 5 .

76 P A I N T - F I L L
Draw a c l o s e d  c o n v e x  f i g u r e  ( t h e  s i m p l e s t  e x a m p l e  o f  w h ic h  i s  a 
c i r c l e )  on t h e  s c r e e n .  P l o t  a p o i n t  w i t h i n  i t  and POKE s t a r t  
a d d r e s s  + 15 7 , a t t r i b u t e  v a l u e  t o  b e  u s e d  f o r  f i l l i n g  ( e n s u r e  
t h a t  t h e  p a p e r  c o l o u r  m a t c h e s  t h e  s u r r o u n d i n g  p a p e r  o r  t h e r e  
w i l l  be odd  b o u n d a r y  c o n d i t i o n s > . T h e  r o u t i n e  i s  n o n - r e l o c a t a b l e .

77 RECORD SOUND
78 RE PLAY SOUND
T h e s e  two n o n - r  e l  o c a t a b l  e r o u t i n e s  r e q u i r e  yo u  t o  f i r s t  CL EAR  
32 7 6 7 . C a l l  t h e  f i r s t  r o u t i n e  o n c e  y o u  a r e  s u p p l y i n g  s u i t a b l e  
s o u n d  i n p u t  ( f r o m  y o u r  t a p e  r e c o r d e r / h i f i  s y s t e m )  t o  t h e  EAR 
i n p u t  on y o u r  S p e c t r u m .  You h a v e  5 - 1 0  s e c o n d s  o f  r e c o r d i n g  t i m e .  
R e p l a y  i s  a c h i e v e d  by  c a l l i n g  t h e  s e c o n d  r o u t i n e .  w h ic h  w i l l  
d i r e c t  o u t p u t  b o t h  t o  t h e  S p e c t r u m  s p e a k e r  and t o  t h e  MIC 
s o c k e t ,  f r o m  w h e re  yo u  c a n  a m p l i f y  t h e  s i g n a l .  E x p e r i m e n t  w i t h  
l e v e l s ,  i n p u t  s o u r c e s  and s o u n d / m u s i c  t y p e s  t o  o p t i m i s e  so u n d  
q u a l i t y ,  b u t  e x p e c t  n o  m i r a c l e s .  R o u t i n e  77 w i l l  o v e r w r i t e  
a l l  RAM -from 3 2 768  t o  i m m e d i a t e l y  b e l o w  i t s e l f .

79 S C I F I  CHR* SET-
POKE 2 3 6 0 6 / 2 3 6 0 7 ,  2 - b y t e  e q u i v a l e n t  o f  t h e  s t a r t  a d d r e s s  o f  t h e  
s e t  (w h ic h  o c c u p i e s  96 *8= 76 8 b y t e s )  l e s s  2 5 6 .  S i n c e  t h e  c u r r e n t  
a d d r e s s  i s  5 7 3 4 4 ,  and  5 7 3 4 4 -2 5 6 = 5 7 0 8 8 = 0 + 2 5 6 * 2 2 3 , t h e  r e q u i r e d  
POKES a r e  h e n c e  POKE 2 3 6 0 6 , 0 : POKE 2 3 6 0 7 , 2 2 3  .
You w i l l  b e  amazed a t  t h e  c h a n g e  -  POKE 2 3 6 0 6 , 0 : POKE 2 3 6 0 7 , 6 0  t o  
n o r m a l i s e .

80 PROTECT  PROGRAM
1) I n t r o d u c e  a s  l i n e  1 a REM s t a t e m e n t  and t h e n  POKE (PEEK 23 635  
+ 2 5 6 * PEE) 2 3636) , 1 0 0 .  T h e  p r o g r a m  w i l l  work b u t  i t  w i l l  n o t  
L I S T  ( u n t i l  you POKE (PEEK 23635+256*F 'EEK  2 3 6 3 6 ) , 0
2) F'OKE 23t>36, 150 t o  make t h e  p r o g r a m  a p p a r e n t l y  v a n i s h .  POKE 
2 3 6 3 6 , 9 2  t o  mat-e it .  a p p e a r  a g a i n  ( i t  was t h e r e  a l l  t h e  t i m e  ! ) .
3) U s e  INPUT L I N E  i n s t e a d  o f  INPUT -  o n e  c a n n o t  t h e n  e r a s e  
q u o t e s  and  e n t e r  STOP t o  BREAK i n t o  t h e  p r o g r a m .  CAPS S H I F T  and  
6 w i l l  c a u s e  a BREAK n o n e t h e l e s s ,  b u t  t h i s  i s  n o t  w e l l - k n o w n .
4) U s e  r o u t i n e s  5 9 , 6 5 , 6 6 , 9 8 , 9 9 , 1 1 5 , 1 1 6 , 1 1 7 , 1 2 3  124.
5) Embed c o l o u r  c o n t r o l  c h a r a c t e r s  ( s e e  c h a p t e r  on C o l o u r s  i n  
t h e  S p e c t r u m  m a n u a l)  i m m e d i a t e l y  a f t e r  t h e  l i n e  number  f o r  t h e  
f i r s t  l i n e  o f  t h e  p r o g r a m .  S e t  INK and PA PER t o  t h e  same  
c o l o u r .  Th en  c h a n g e  t h e  l i n e  number  t o  0 ( s e e  r o u t i n e  6 8 ) .
6) Make y o u r  p r o g r a m  a u t o s t a r t  b y  S A V E i n g  i t  w i t h  SAVE "name"  
L I N E  Z ,  w h e re  Z i s  t h e  f i r s t  l i n e  t h a t  w i l l  b e  e x e c u t e d  when t h e  
p r o g r a m  i s  L OAD ed . Make t h e  f i r s t  s t a t e m e n t s  i n  l i n e  Z r e a d : — 
L ET '  ERR= 25 6*P EE K 2 3 614  + PE EK  2 3 6 1 3 : P 0 K E  E R R , 0 : P 0 K E  ER R + 1,0
T h e  p r o g r a m  w i l l  now CRASH i f  y o u  t r y  t o  BREAK i n t o  i t  ( by  
u s i n g  B REA K, g e n e r a t i n g  an e r r o r ,  e n t e r i n g  n t o  a s c r o l l ?  
r e q u e s t ,  r e p l y i n g  t o  an INPUT w i t h  STOP o r  an INPUT L I N E  w i t h  
CAPS S H I F T  6 ,  e t c  ) t h e  c o m p u t e r  w i l l  r e s e t  i t s e l f .
7) In t h e  s t a r t  l i n e  o f  an a u t o - s t a r t  p r o g r a m ,  i n c l u d e  POKE 
2 3 6 5 9 , 0 .  The e f f e c t  w i l l  be  t h e  same a s  i n  6 ) ,  b u t  b e  c a r e f u l  
w i t h  s c r e e n  o p e r a t i o n s  w i t h i n  t h e  p r o g r a m  -  some c o u l d  b e  f a t a l !

81 APPEND STA TEM ENT
I t  i s  v e r y  p a i n f u l  h a v i n g  t o  move t h e  c u r s o r  t o  t h e  en d  o f  l o n g  
p r o g r a m  l i n e s :  t h i s  r o u t i n e  d o e s  i t  a l l  f o r  y o u .  J u s t  move t h e  
e d i t  c u r s o r  t o  t h e  d e s i r e d  l i n e  a s  n o r m a l , t h e n  c a l l  t h e  r o u t i n e .
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Yoli w i l l  now b e  i n  e d i t  mode, but. w i t h  t h e  c u r s o r  a t  t h e  end o f  
t h e  p r o g r a m  l i n e ,  a l l o w i n g  s w i f t  a p p e n d i n g  o f  s t a t e m e n t s  and  
e d i t i n g  o f  s t a t e m e n t s  n e a r  t h e  end o f  t h e  l i n e .
To  s p e e d  up c u r s o r  movement w i t h  l o n g  l i n e s ,  e n t e r  POKE 2 3 5 6 1 , 5 :  
POKE 2 3 5 6 2 , 2 :  POKE 2 3 6 0 8 , 0 :  POKE 2 3 6 0 9 , 9 .  T h e  l o n g e r  t h e  l i n e ,  
t h e  more p r o n o u n c e d  i s  t h e  s p e e d  im p r o v e m e n t .

82 CONTRACT PROGRAM
T h i s  r o u t i n e ,  w i l l  c o n t r a c t  y o u r  p r o g r a m  i n t o  a s  fe w  p r o g r a m  
l i n e s  a s  p o s s i b l e , b y  a u t o m a t i c a l l y  c o m b i n i n g  s t a t e m e n t s  w h e r e v e r  
t h i s  was p o s s i b l e  w i t h o u t  c h a n g i n g  p r o g r a m  l o g i c .  I t  a l l o w s  
B A S I C  p r o g r a m s  t o  r u n  f a s t e r  and o c c u p y  l e s s  mem ory,  a s  c a n  be  
c h e c k e d  w i t h  r o u t i n e s  1 0 3 / 1 0 4 . C o n t r a s t  t h i s  w i t h  r o u t i n e  83 .

83  EXPAND PROGRAM
Th e o p p o s i t e  o f  82 CONTRACT PROGRAM, t h i s  r o u t i n e  p r o m p t s  you  
f o r  t h e  number  o f  t h e  l i n e  y o u  w is h  t o  e x p a n d  i n t o  a i l  i t s  
c o n s t i t u e n t  s t a t e m e n t s ,  e n a b l i n g  e a s y  e d i t i n g .  A l l  s u c h  l i n e s  
w i l l  h a v e  l i n e  number  0 ,  s o  i t  i s  n e c e s s a r y  t o  u s e  o n e  o f  t h e  
Re num ber  r o u t i n e s  (60 o r  61) on t h e  p r o g r a m  a f t e r w a r d s .  To  
e x p a n d  t h e  w h o l e  o f  y o u r  p r o g r a m ,  r e s p o n d  t o  t h e  f i r s t  p r o m p t  
w i t h  j u s t  E n t e r .

84 REM F I L L
T h i s  r o u t i n e  w i l l  p r o m p t  yo u  t o  e n t e r  t h e  l i n e  number  o f  an 
em p ty  REM s t a t e m e n t  you  h a v e  a l r e a d y  c r e a t e d  and t h e  number o f  
b y t e s  t o  b e  f i l l e d  i n t o  i t .  A REM s t a t e m e n t  o f  t h e  f o r m  REM X X X X
........... XXX i s  t h e n  c r e a t e d ,  i d e a l  f o r  s t o r i n g  m a c h i n e  c o d e  ( u p t o
99 99  b y t e s )  w h ic h  can  be l o a d e d  . . j o i n t l y  w i t h  a B A S I C  p r o g r a m .  
F o r  an e x a m p l e ,  r e f e r  t o  2 . 1 0  M eth od  2>> i n  C h a p t e r  I I .  A l s o  
r e f e r  t o  r o u t i n e  85 .

85 DATA F I L L
T h i s  r o u t i n e  l o a d s  d a t a  / m a c h in e  c o d e  p r o g r a m s  s t o r e d  i n  memory 
i n t o  an a u t o - c r e a t e d  DATA s t a t e m e n t  a t  l i n e  1.
POKE s t a r t  a d d r e s s  +4/+5, 2 - b y t e  e q u i v a l e n t  o f  a d d r e s s  o f  d a t a /  
p r o g r a m  i n  memory
POKE s t a r t  a d d r e s s  +1/+2, 2 - b y t e  e q u i v a l e n t  o f  t h e  number  o f  
b y t e s  t o  be s t o r e d
T h i s  r o u t i n e  h a s  a p u r p o s e  s i m i l a r  t o  t h a t  o f  r o u t i n e  84  b u t  i s  
r e l a t i v e l y  v e r y  w a s t e f u l  o f  s p a c e .  F o r  e x a m p l e ,  i f  we w e re  t o  
u s e  e a c h  r o u t i n e  t o  s t o r e  1000 b y t e s  ( a l l  o f  w h ic h  a r e  7 7 ) ,  
memory c o n s u m p t i o n  w o u ld  b e  a s  f o l l o w s : -
R o u t i n e  84 :  2+2+1 + 1 ( L i n e  n o :  , 1 e n g t h , E n t e r  & RE.M) + 100O - l')Oo 
R o u t i n e  85 : 2+2+1 + 1 ( L i n e  n o:  , 1 e n g t h  , E n t e r  it DATA) + 99 9 (r ominas> 

+ 1000* (2 d i g i t s  + CH R$( 14)  + 5 f l o a t i n g  p i )  -  9<x>5 
T h e  d i f f e r e n c e  i s  v e r y  s i g n i f i c a n t ,  t h e  e x a m p l e  n o l  Ij o j  n g  

u n t y p i c a l .

86  ANALYSE PROGRAM
T h i s ,  r o u t i n e  d i s p l a y s  t h e  number  o f  . l i n e s  and  s t a t e m e n t s  t h e r e  
a r e  i n  t h e  p r o g r a m .  I t  i s  u s e f u l  w i t h  r o u t i n e s  71 & 104.

87 TA PE HEADER READER
A f t e r  c a l l i n g  t h i s  r o u t i n e ,  s t a r t  y o u r  t a p e  a s  i f  t o  l o a d  a 
p ro g ra m . A f u l l  p r i n t  o f  h e a d e r  in f o r m a t io n  (n am e, t y p e , 1 e n g t h , 
a d d r e s s  i f  c o d e ,  a u t o s t a r t  l i n e  i f  a n y) w i l l  b e  p r i n t e d  on t h e  
s c r e e n  f o r  yo u  t o  a n a l y s e .

88 L IN E  ADDRESS
Move t h e  e d i t  c u r s o r  t o  t h e  d e s i r e d  p r o g r a m  l i n e  and t h e n  c a l l  
t h i s  r o u t i n e  w it h  PR IN T USR s t a r t  a d d r e s s .  You w i l l  g e t  t h e  
a d d r e s s  o f  t h e  f i r s t  c h a r a c t e r  in  t h e  l i n e .  R e f e r  t o  t h e  ch ap te r-  
on t h e  Mem ory in  t h e  S p e c tru m  m anual w h e re  l i n e  s t r u c t u r e  i s  
d iag ram m ed  and  e x p l a in e d  i n  f u l l .
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89 SCRE EN * GRID
T h i s  r o u t i n e  s e t s  t h e  CHR* s q u a r e s  on t h e  s c r e e n  a l t e r n a t e l y  
b r i g h t  d a r k  t i e ,  a c h e c k e r b o a r d  e f f e c t  ) .  T h i s  c a n  b e  v e r y  
u s e f u l  i n  d e s i g n i n g  s c r e e n  l a y o u t ,  c a l c u l a t i n g  PR INT AT and  PLOT  
v a l u e s ,  e t c .

90  MONOCHROME PROGRAM
T h i s  r o u t i n e  r e m o v e s  h i d d e n  c o l o u r  
w i t h i n  s t r i n g s  ) h e n c e  s a v i n g  memo ry.

i t e m s  ( o t h e r  t h a n  t h o s e

91 ANALY SE MEMORY
T h i s  r o u t i n e  p r i n t s  o u t  t h e  a d d r e s s , c o n t e n t s  i n  d e c i m a l , c o n t e n t s  
i n  h e x a d e c i m a l  and  CHR* v a l u e  (w h ere  p r i n t a b l e )  o f  a b l o c k  o f  
memo ry.  P r e s s  N t o  r e t u r n  t o  B A S I C .
POKE s t a r t  a d d r e s s  +9/ +10 , 2 - b y t e  e q u i v a l e n t  o f  t h e  a d d r e s s  f r o m  
w h ic h  you  w i s h  memory t o  b e  a n a l y s e d .

92 HEX INPUT
F o r  t h i s  r o u t i n e  t o  wo rk  r o u t i n e  63  HEX->DE C CONVERTER must a l s o  
be i n  memory.  You e n t e r  d a t a  d i r e c t l y  i n  hex and  i t  i s  s t o r e d  i n  
memory w h e re  r e q u i r e d .  T o  q u i t ,  p r e s s  Q. No^e t h a t  i f  y o u  e n t e r  
>2 hex d i g i t s  o n l y  t h e  l a s t  two w i l l  b e  e v a l u a t e d . .
POKE s t a r t  a d d r e s s  +10 /+ 11 , 2 - b y t e  e q u i v a l e n t  o f  t h e  s t a r t  
a d d r e s s  o f  HEX->DE C CONVERTER ( d e f a u l t  6 0 7 1 3 ,  i t s  c u r r e n t  
l o c a t i o n  i n  RAM )
POKE 2 3 5 6 3 / 4 ,  a d d r e s s  o f  t h e  f i r s t  b y t e  o f  F<AM i n t o  w h ic h  you  
w i s h  t o  i n p u t  hex

93 AWAIT K EY PRES S
C a l l  t h i s  p r o g r a m  w i t h  L E T  L=USR s t a r t  a d d r e s s  w i t h i n  
p r o g r a m .  I t  w a i t s  f o r  a k e y  t o  be  p r e s s e d  and  r e t u r n s  
CHR* CODE o f  t h e  k e y  s t o r e d  i n  L .

y o u r
w i t h

own
t h e

94 UPPER CA SE STR*
95 LOWER CA SE STR*
T h e s e  r o u t i n e s  w i l l  c o n v e r t  a l l  i t e m s  w i t h i n  s t r i n g  q u o t e s  i n  
t h e  p r o g r a m  i n t o  u p p e r  c a s e  and l o w e r  c a s e  r e s p e c t i v e l y .  You  
must e n s u r e  t h a t  p r o g r a m  l o g i c  h a s  n o t  c h a n g e d  ( D i f f e r e n t  
r e s p o n s e s  t o  A & a a s  IN K EY * /I N P U T/I N P U T  L I N E  i n p u t  c o m m a n d s , f o r  
ex amp1 e) .

96 UPPER CA SE PROGRAM
97 LOWER CA SE PROGRAM
T h e s e  r o u t i n e s  w i l l  c o n v e r t  a l l  i t e  
( o t h e r  t h a n  t h o s e  w i t h i n  s t r i n g  
a l w a y s  a r e  i n  u p p e r  c a s e  )) i n t o  
r e s p e c t i  v e l y .
N o t e  t h a t  c a s e  c a n  b e  c h a n g e d  f r o m  
u s i n g  POKE 2 3 6 5 8 , 8  ( t o  U p p e r )  o r  0

ms i n  t h e  p r o g r a m  l i s t i n g  
q u o t e s ,  and  k e y w o r d s  ( w h ic h  
u p p e r  c a s e  and l o w e r  c a s e

w i t h i n  t h e  p r o g r a m  i t s e l f  
( t o  L o w e r ) .

98 CONFUSE L I S T I N G
T h i s  r o u t i n e  c h a n g e s  a l l  n u m b e r s / d i g i t s  i n  t h e  p r o g r a m ,  o t h e r  
t h a n  t h o s e  i n  REM s t a t e m e n t s  o r  w i t h i n  s t r i n g  q u o t e s ,  i n t o  a 
ra n do m  c o d e  t o  c o n f u s e  t h e  l i s t i n g .  T h e  p r o g r a m  w i l l  wo rk  
p e r f e c t l y  u n t i l  and  u n l e s s  a l i n e  c o n t a i n i n g  a num ber  (made  
ra ndo m) i s  e d i t e d ,  i n  w h i c h  c a s e  i r r e v e r s i b l e  c o r r u p t i o n  w i l l  
o c c u r  w h ic h  m akes  t h e  p r o g r a m  u n u s a b l e .  T h i s  r o u t i n e  r e l i e s  on 
t h e  S p e c t r u m ' s  way o f  s t o r i n g  n u m b e r s , i e  b o t h  i n  v i s i b l e  d i g i t  
f o r m  and  ' i n v i s i b l e '  f l o a t i n g  p o i n t  f o r m .  W h i l e  t h e  d i g i t  f o r m  
i s  what y o u  s e e ,  t h e  i n v i s i b l e  f o r m  i s  what i s  u s e d  f o r  a l l  
c a l c u l a t i o n s .  T h i s  r o u t i n e  a l t e r s  o n l y  t h e  v i s i b l e  f o r m  and  
h e n c e  d o e s  n o t  a f f e c t  p r o g r a m  e x e c u t i o n .  H o w e v e r , i n  a n y  e d i t  a l l  
f l o a t i n g  p o i n t  f o r m s  a r e  r e c a l c u l a t e d  t o  make th em  e q u a l  t o  t h e  
d i g i t  f o r m s .  H e n c e  t h e  r o u t i n e ' s  e f f e c t i v e n e s s .  I n c l u d e  a 
c o p y r i g h t  REM s t a t e m e n t  a s  t h e  l a s t  s t a t e m e n t  i n  a l i n e
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c o n t a i n i n g  many n u m b e r s  i m p o r t a n t  t o  y o u r  p r o g r a m .  A ny  a t t e m p t  
t o  d e l e t e  o r  c h a n g e  y o u r  c o p y r i g h t  m e s s a g e  u s i n g  e d i t  w i l l  h e n c e  
make t h e  p r o g r a m  i n o p e r a b l e .  A l s o  s e e  r o u t i n e  99 .

99 UNCONFUSE L I S T I N G
T h i s  r o u t i n e  u n d o e s  t h e  e f f e c t  o f  98  CONFUSE L I S T I N G ,  e x c e p t  i n  
c a s e s  o f  l i n e s  w h ic h  h a v e  b ee n  i r r e v e r s i b l y  c o r r u p t e d  f o r  w h ic h  
n o t h i n g  c a n  b e  d o n e .

100 COMPRESS NUMBERS
T h i s  r o u t i n e  s a v e s  memory by s t o r i n g  a l l  n u m b e rs  a s  VAL  S T R t  ( i e  
2 3 . 7  i s  s t o r e d  a s  V A L " 2 3 . 7 " )  e x c e p t  0 w h ic h  i s  s t o r e d  a s  NOT P I .  
S t o r a g e  u s i n g  VAL STR * s l o w s  t h e  p r o g r a m  down b u t  s a v e s  a l o t  o f  
memory -  3 b y t e s  p e r  number  ( i f  t h e  num ber  h a s  d i g i t s ,  VAL
" n um ber"  w i l l  o c c u p y  l+ l+ x + l= x + 3  b y t e s ,  w h i l e  s t o r e d  n o r m a l l y  
i t  w o u ld  o c c u p y  + 1 +5-x +6 b y t e s ) .  S u p e r c o d e  3 . 5  u s e s  t h i s  method  
t o  m a x i m i s e  s p a c e - u t i l i s a t i o n .  I t  a l s o  d e f i n e s  a l l  common ly  
o c c u r r i n g  n u m b e rs  ( i d e n t i f i e d  w i t h  t h e  h e l p  o f  r o u t i n e  73) a s  
n u m e r i c  v a r i a b l e s  ( s e e  2 . 9  i n  C h a p t e r  I I )  and s a v e s  t h e s e  
v a r i a b l e s  w i t h  t h e  p r o g r a m  -  t h i s  f r e e s  a l o t  o f  memory ( i t  i s  
a l s o  t h e  r e a s o n  why t r y i n g  t o  RUN S u p e r c o d e  3 . 5  i s  i m m e d i a t e l y  
f a t a l ,  a s  w o u ld  b e  C L EA Rir tg  i t ) .  U s e  r o u t i n e s  10 3/104  t o  m o n i t o r  
how much s p a c e  h a s  b ee n  s a v e d .

101 2 - B Y T E  CONVERTER
R e f e r  t o  2 . 6  i n  C h a p t e r  II  f o r  a d e f i n i t i o n  o f  2-byte ?  
e q u i v a l e n t .  T h i s  ROM r o u t i n e  p e r m i t s  i n s t a n t  c o n v e r s i o n  o f  any  
number X f r o m  0 t o  65 5 3 5  i n t o  i t s  2 b y t e  e q u i v a l e n t .  J u s t  e n t e r  
RANDOMIZE X ,  t h e n  PEEK  2 3 670  & PE EK  23671 w i l l  g i v e  t h e  l e s s  
s i g n i f i c a n t  and  more s i g n i f i c a n t  b y t e s  r e s p e c t i v e l y .

102 FOREIGN ACCENTS
N o , t h i s  r o u t i n e  d o e s  n o t  s p e a k  z e  F r e n c h  ! A l l  i t  d o e s  i s  
p r o v i d e  a s e t  o f  a c c e n t e d  CH R* s f o r  u s e  a s  UDGs ( s u i t a b l e  f o r  
F r e n c h , G e r m a n , D u t c h  e t c ) .
POKE 2 3 6 7 5 / 6 ,  2 - b y t e  e q u i v a l e n t  o f  s t a r t  a d d r e s s  o f  r o u t i n e

103 MEMORY A V A I L A B L E
T h i s  r o u t i n e ,  c a l l e d  b y  PR INT USR s t a r t  a d d r e s s ,  p r i n t s  o u t  t h e  
f r e e  memory i n  b y t e s  a v a i l a b l e  t o  B A S I C  ( i e ,  t h e  d i s t a n c e  f r o m  
t h e  t o p  o f  t h e  v a r i a b l e s  a r e a  t o  t h e  b o t t o m  o f  t h e  m a c h i n e  s t a c k  
g r o w i n g  dow n w ard s f r o m  RAMT0P ) .
A way o f  s a v i n g  a B A S I C  p r o g r a m  a s  c o d e  i s  a s  f o l l o w s .  F i n d  o u t  
t h e  memory a v a i l a b l e ,  s a y  M, u s i n g  t h i s  r o u t i n e ? .  F i n d  RAMT0P by- 
c a l c u l a t i n g  PE EK  23 7 3 0  + 25 6 * P E EK  23 7 3 1 :  s a y  i t  i s  R.  Now i f  you  
e n t e r  P O K E " 2 3 6 3 7 ,  PE EK  23 6 3 5 :  POKE 2 3 6 3 8 ,  PE EK  23 6 3 6 :  SAVE Name* 
CODE 2 3 5 5 2 , R - M -2 3 5 5 2  yo u  h a v e  s a v e d  t h e  p r o g r a m  a s  c o d e .  When 
l o a d e d  b a c k  t h e  p r o g r a m  w i l l  s t a r t  a t  i t s  f i r s t  l i n e .

104 PROGRAM LENGTH
T h i s  r o u t i n e ,  c a l l e d  b y  PRINT  USR s t a r t  a d d r e s s ,  p r i n t s  o u t  t h e  
l e n g t h  o f  t h e  B A S I C  p r o g r a m  ( i g n o r i n g  v a r i a b l e s ) .
I n c i d e n t a l l y ,  t h e  f a s t e s t  way t o  d i s t i n g u i s h  16K & 48K S p e c t r u m s  
i s  t o  PR INT PE EK  2 3 7 3 3 .  I t s  2.55 f o r  a 4SK S p e c t r u m  ( o r  S p e c t r u m  
P l u s )  b u t  o n l y  127 f o r  a 16K S p e c t r u m .

105 RE SET
T h i s  r o u t i n e  s i m u l a t e s  a c o m p l e t e  p ower down. I t  n o t  o n l y  d o e s  
NEW b u t  a l s o  c l e a r s  RAMT0P t o  i t s  o r i g i n a l  v a l u e ,  r e s e t s  a l l  t h e  
S y s t e m  V a r i a b l e s  and  UDGs t o  t h e i r  d e f a u l t  v a l u e s ,  e t c .

106 BLOCK MEMORY COPY
T h i s  r o u t i n e  m ov es a b l o c k  o f  memory f r o m  o n e  l o c a t i o n  t o  
a n o t h e r .  Do n o t  u s e  i t  t o  c o p y  B A S I C  ( u s e  r o u t i n e  107 f o r  t h a t )  
o r  y o u r  B A S I C  p r o g r a m  w i l l  b e  c o r r u p t e d .
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POKE s t a r t  a d d r e s s  + 1/+ 2, 2 - b y t e  e q u iv a le n t  o f  a d d r e s s  o f  t h e  
■ f i r s t  b y t e  o f  memory t o  b e  moved
POKE s t a r t  a d d r e s s  + 4/+ 5, 2 - b y t e  e q u iv a le n t  o f  n o : o f  b y t e s  t o  
b e  moved
POKE s t a r t  a d d r e s s  + 7/+ S, 2 - b y t e  e q u iv a le n t  o-f t h e  d e s t i n a t i o n  
a d d r e s s

107 BLOCK L IN E  COPY
C a l l  t h i s  r o u t i n e  and f o l l o w  t h e  p ro m p ts  ( f o r  n o : o f  f i r s t  l i n e  
t o  be  c o p ie d ,  n o :  o f  l a s t  l i n e  t o  b e  c o p ie d  and  p o s i t i o n  t h e
b lo c k  i s  t o  b e  c o p ie d  t o ,  in  t h a t  o r d e r  ) t o  c o p y  a b lo c k  o f
l i n e s  fro m  o n e  p a r t  o f  a  B A S IC  p ro g ra m  t o  a n o t h e r .  T h e  o r i g i n a l
l i n e s  a r e  n o t  d e le t e d  ( i f  t h e y  w e re , t h e  r o u t i n e  w o u ld  b e  Move
and  n o t  C o p y )  b u t  y o u  c a n  d e l e t e  them  u s in g  r o u t i n e  5 7 . T h e  new 
l i n e s  w i l l  a l l  b e  g iv e n  l i n e  num ber 0 (b u t  t h e y  w i l l  b e  in  t h e  
r i g h t  p la c e )  s o  i t  i s  n e c e s s a r y  t o  u s e  o n e  o f  t h e  Renum ber 
r o u t i n e s  (60  o r  61) im m e d ia t e ly  a f t e r w a r d s .  N o te  t h a t  G O TO s,
G O SU B s, R E S T O R E S , S A V E ____L I N E s  e t c  w i t h in  t h e  b lo c k  o f  l i n e s
w i l l  r e t a i n  t h e i r  o r i g i n a l  v a l u e s ,  s o  t h e y  may h a v e  t o  be  
m a n u a lly  a d j u s t e d .  A n y  a t t e m p t  t o  c o p y  a  b lo c k  t o  w i t h in  i t s e l f  
o r  t o  h a v e  o v e r la p p i n g  b lo c k s  o r  t o  h a v e  a l i n e  num ber 99 99
w i l l  a l l  r e s u l t  in  E r r o r  B , I n t e g e r  o u t  o f  r a n g e .

108 STA R/RIN G  DRAW
P l o t  a p o in t  ( s t i c k  t o  t h e  m id d le  o f  t h e  s c r e e n  a t  t h e  s t a r t )  
and  e n t e r  DRAW X ,Y ,Z  w h e re  X ,Y  a r e  in  t h e  r a n g e  - 6 0  t o  +60 and Z 
i s  >200 -  t r y  Z= 189*PI . You  w i l l  b e  am azed  a t  w hat y o u  s e e  ( a 
n i c e  ROM bug ) !

109 FA S T  LOAD M ICRODRIVE
T h e  ZX M i c r o d r i v e  s p e n d s  m ost o f  i t s  t im e  t r y i n g  t o  l o c a t e  f i l e s  
-  a c t u a l  lo a d in g  i s  v e r y  r a p i d .  Two w ays o f  s a v in g  f i l e s  t o  c u t  
down on a c c e s s / l o c a t i n g  t im e s  a r e  a s  f o l l o w s : -
1) S a v e  >1 c o p y  o f  t h e  f i l e / p r o g r a m  o n t o  t h e  sam e m ic r o ­
c a r t r i d g e ,  u s in g  POKE 2 3 7 9 1 ,X b e f o r e  t h e  SA VE i n s t r u c t i o n  ( X 
b e in g  t h e  n um ber o f  c o p i e s  w a n ted  ) .  B e f o r e  u s in g  ER ASE on s u c h  
m u l t i p l y  SA VEd f i l e s ,  t r y  t h e  sam e PO K E. Due t o  u n p r e d ic t a b le  
s e c t o r - o r d e r i n g  on t h e  M i c r o d r i v e ,  h o w e v e r , o n ly  o n e  c o p y  may be  
e r a s e d  in s t e a d  o f  a l l ,  s o  i t  i s  b e s t  t o  c h e c k  u s in g  C A T .

2) When S A V E in g  a m u l t i - p a r t  p ro g ra m  ( l i k e  S u p e r c o d e  3 . 5 ,  w h ic h ,  
a s  y o u  know , h a s  4 p a r t s )  V E R IFY  e a c h  p a r t  im m e d ia t e ly  b e f o r e  
S A V E in g  t h e  n e x t  p a r t  in  s e q u e n c e . T h e  h e a d - p o s i t i o n i n g  t h i s  
c a u s e s  e n s u r e s  t h a t  t h e r e  w i l l  b e  m in im a l d e la y  b etw e e n  lo a d in g  
t h e  d i f f e r e n t  p a r t s .
I n c i d e n t a l l y ,  i t  i s  b e s t  n o t  t o  fo r m a t  ZX M i c r o c a r t r i d g e s  j u s t  
o n c e  -  f i v e  t im e s  i s  much m ore a d v i s a b l e .  N o t o n ly  d o e s  t h i s  
im p ro v e  t a p e  m o b i1 i t y / r e l i a b i 1 i t y / c o n d i t i o n i n g  b u t  i t  p r o b a b ly  
a l l o c a t e s  m ore s e c t o r s  a s  b e in g  ' g o o d ' ,  g i v i n g  g r e a t e r  s t o r a g e .  
One o t h e r  m a t t e r :  i f  y o u  BREAK o r  r e s e t  in  t h e  m id d le  o f  a 
FORMAT (w h e th e r  o r  n o t  t h e  c a r t r i d g e  h ad  b e e n  f o r m a t t e d  b e f o r e )  
yo u  m ust FORMAT a g a i n .  Do n o t  u s e  t h e  c a r t r i d g e  w it h o u t  d o in g  
t h i s ,  e v e n  i t  a p p e a r s  t o  w o rk .

110 SURE SA VE MICRODRIVE
B e f o r e  a t t e m p t in g  a s a v e  t o  m i c r o d r i v e ,  t h e  S p e c tru m  / I n t e r f a c e  
One d o e s  n o t  c h e c k  t h a t  s u f f i c i e n t  memory i s  f r e e  f o r  i t  t o  be  
a b le  t o  o p e n  t h e  n e c e s s a r y  c h a n n e ls / m a p s . I f  f r e e  memory i s  
s c a r c e  b e c a u s e  o f  lo n g  p ro g ra m s  o r  lo w  RAM TO Ps, t h e  c o m p u te r  
w o u ld  c r a s h  ( w ith  l o s s  o f  a l l  d a t a )  when a SA VE* w as a t t e m p t e d .  
C a l l  t h i s  r o u t i n e  b e f o r e  s a v in g  lo n g  p ro g ra m s  t o  c h e c k  w h e th e r  
t h e r e  i s  s u f f i c i e n t  s p a c e  f o r  a  s a v e  t o  m ic r o d r iv e  t o  be  s a fe ,.  
I f  t h e  r o u t i n e  r e t u r n s  w it h  a n y  m e s sa g e  o t h e r  th a n  0  OK , t h e  
SA VE* m u st NOT b e  a t t e m p t e d .  I n s t e a d  t h e  p ro g ra m  s h o u ld  b e  
s h o r t e n e d  a n d / o r  RAMT0P r a i s e d  u s in g  C L E A R .
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111 M ICRODRIVE DIAG N O SIS
1) To  c h e c k  w h e th e r  o r  n o t  a f u n c t i o n a l  ZX I n t e r f a c e  One i s  
a t t a c h e d ,  s e e  i f  an e r r o r  i s  p r o d u c e d  when an i n s t r u c t i o n  u s in g  
t h e  sh ado w  ROM ( l i k e  C L S  # )  i s  e x e c u t e d / a t t e m p t e d . T h i s  c o u ld  b e  
u se d  in  c o n j u n c t i o n  w it h  65  ON ERROR GOTO t o  t r a p  t h e  e r r o r  in  
t h e  in s t a n c e  when no I n t e r f a c e  One was a t t a c h e d .  I f  t h e  
I n t e r f a c e  One i s  p r e s e n t ,  t h i s  w i l l  a l s o  p a g e  i n  i t s  sh adow  ROM.
2) To  c h e c k  w h e th e r  an I n t e r f a c e  One t h a t  i s  c o n n e c t e d  i s  a l s o  
p a g e d  i n ,  e n t e r  PR IN T PEEK  23 6 3 5  + 2 5 6*P E EK  2 3 6 3 6 . I f  t h e  a n s w e r  
i s  213755, th e n  t h e  sh ado w  ROM h a s  n o t  y e t  b e e n  p a g e d  i n ;  i f  n o t ,  
i t  h a s .
3> To c h e c k  w h e th e r  a p ro g ra m  j u s t  lo a d e d  cam e fro m  t a p e  o r  fro m  
m i c r o d r i v e ,  e n t e r  PR IN T PEEK  23 787  + 25 6 * P E EK  2 3 7 8 8 . I f  t h e  lo a d  
was fro m  a m i c r o d r i v e ,  t h e  r e s u l t  p r i n t e d  s h o u ld  b e  t h e  sam e a s  
t h a t  o b t a in e d  u s in g  r o u t i n e  104.

112 ADAPT PROGRAM
A s was d is c u s s e d  in  2 .1 0  in  C h a p t e r  I I ,  p ro g ra m s  w it h  m a c h in e  
c o d e  s t o r e d  in  REM s t a t e m e n t s  w r i t t e n  b e f o r e  t h e  r e l e a s e  o f  t h e  
I n t e r f a c e  One p r o b a b ly  w i l l  n o t  w ork when lo a d e d  i n t o  a  S p e c tru m  
w it h  t h e  shadow  ROM p a g e d  i n .  T h i s  i s  b e c a u s e  t h e  p ro g ra m , and  
h e n c e  t h e  m a c h in e  c o d e  in  i t ,  w i l l  lo a d  t o  a  d i f f e r e n t  a d d r e s s  
d u e  t o  t h e  e x t r a  s y s t e m  v a r i a b l e s , c h a n n e l s  e t c .  To  c o r r e c t ,  ru n  
t h i s  r o u t i n e  b e f o r e  lo a d in g  fro m  c a s s e t t e .  I t  r e s e t s  s y s te m  
v a r i a b l e s  t o  p r e - p a g in g  v a l u e s ,  p a g e s  o u t  t h e  sh adow  ROM and  
e n s u r e s  t h a t  p ro g ra m s  fro m  c a s s e t t e  lo a d  t o  2 3 7 5 5 .
I n c i d e n t a l l y ,  t o  c h e c k  w h e th e r  y o u r  S p e c tru m  i s  an I s s u e  3/3B  
v e r s io n  o r  n o t ,  PR IN T IN 5 7 3 4 2 . I f  t h e  r e s u l t  i s  1 9 1 , i t  i s  
I s s u e  3 / 3 B . I f  i t  i s  2 5 5 , t h e  i s s u e  i s  1 o r  2 . I f  i t  i s  n e i t h e r ,  
th e n  S i n c l a i r  h a v e  p ro d u c e d  a new i s s u e  S p e c t ru m .
To  make a l l  p ro g ra m s  f o r  I s s u e  X S p e c t r u m s  w ork  on I s s u e  Y 
S p e c t r u m s , p r e c e d e  a l l  IN com m ands w it h !
OUT 5 7 3 4 2 , 191 i f  X * 1 o r  2 and  Y = 3 o r  3B  
OUT 5 7 3 4 2 , 255 i f  X = 3 o r  3B and  Y = 1 o r  2

113 SURE C L O S E #
Due t o  a sh adow  ROM bug  CLO SE #  d o e s  n o t  a lw a y s  s u c c e e d  in  
c l o s i n g  a l l  s t r e a m s .  T h i s  r o u t i n e ,  h o w e v e r , d o e s .
I n c i d e n t a l l y , t o  d i s a b l e  L L I S T  and  LP R IN T  in c l u d e  t h e  s t a t e m e n t  
Q P E N # 3 ; " s "  a t  t h e  s t a r t  o f  y o u r  p ro g ra m .
A l s o ,  a n o t h e r  way o f  p e r f o r m in g  OPEN # N  <3<N<16) i s  t o  u s e  POKE 
23 754  + 2 * N , 19 + 2*N .

114 STOP PROGRAM
H e re  a r e  w ays o f  b r e a k in g  i n t o  a u t o s t a r t  p ro g ra m s :
1) I f  in  B A S I C , u s e  MERGE i n s t e a d  o f  LOAD .
2) I f  in  m a c h in e  c o d e ,  u s e  r o u t i n e  87 t o  f i n d  i t ' s  le n g t h  and  
s t a r t  a d d r e s s .  Th en  lo a d  i t  t o  a d i f f e r e n t  a d d r e s s ,  t y p i c a l l y  
h ig h  in  RAM.
3) I f  a h e a d e r le s s  f i l e ,  d is a s s e m b le  i t s  LOAD r o u t i n e  and  f i n d  
t h e  n u m b e r, s a y  X , t h a t  i t  l o a d s  i n t o  DE ( LD D E ,X  ) .  T h en  u s e  
r o u t i n e  115 w it h  a h ig h e r  s t a r t  a d d r e s s  and  Num ber o f  b y t e s  « X. 
Th e f i l e  s h o u ld  now lo a d  and  th e n  s t o p .

115 H EA D ER LESS F I L E S
T h is  r o u t i n e  w i l l  lo a d  a  h e a d e r le s s  f i l e  f ro m  t a p e  t o  a n y  
s p e c i f i e d  a d d r e s s .  I t  w i l l  e x e c u t e  t h e  c o d e  o n c e  lo a d e d ,  i f  t h a t  
i s  r e q u i r e d .
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u i v a l e n t  o f  t h e  n um ber o f  
b y t e s  t o  b e  lo a d e d
POKE s t a r t  a d d r e s s  + 6/+ 7, 2 - b y t e  e q u i v a l e n t  o f  t h e  a d d r e s s  t o  
w h ic h  t h e  f i r s t  b y t e  i s  t o  b e  lo a d e d
POKE s t a r t  a d d r e s s  + 15, 195 i f  t h e  m a c h in e  c o d e  i s  t o  b e  
e x e c u t e d  on lo a d i n g .  I f  y e s ,  POKE s t a r t  a d d r e s s  + 16/+ 17, 2 - b y t e  
e q u iv a le n t  o f  t h e  a d d r e s s  f r o m  w h ic h  t h e  m a c h in e  c o d e  i s  t o  b e
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e x e c u t e d .  I f  n o ,  y o u  w i l l  b e  r e t u r n e d  t o  B A S I C  a t  t h e  e n d .
S a v e  t h i s  r o u t i n e  w i t h i n  t h e  - f i r s t  p a r t  o f  y o u r  p r o g r a m  ( i n  a 
REM s t a t e m e n t ,  s a y )  and  e x e c u t e  i t  f r o m  w i t h i n  t h e  p r o g r a m .

116 AUTO RUM CODE
To  make a m a c h i n e  c o d e  p r o g r a m  a u t o s t a r t ,  l o c a t e  i t  a s  lo w  i n  
memory a s  p o s s i b l e , s t o r i n g  i t  u n d e r  RAMTOP ( t h i s  i s  b e c a u s e  
s a v i n g  a r e g i o n  o f  memory i n c l u d i n g  t h e  s t a c k  c a n  b e  v e r y  t r i c k y  
and i s  b e s t  a v o i d e d  ) .  E n t e r  1 RANDOMIZE USR s t a r t  a d d r e s s  , and  
t h e n  POKE 2 3 6 3 7 , PE EK  2363 5s POKE 2 3 6 3 8 ,  PE EK  2 3 6 3 6 :  SA VE Name* 
CODE 2 3 5 5 2 , Z- 2 3 5 5 1  w h e r e  Z i s  t h e  a d d r e s s  o f  t h e  l a s t  b y t e  o f  
c o d e .  When L O A D e d , t h e  B A S I C  p r o g r a m  w i l l  a u t o r u n  and  s t a r t  t h e  
c o d e .  N o t e  t h a t  t h i s  m et ho d  c a n n o t  b e  u s e d  f o r  s a v i n g  t o  
m i c r o d r i v e .
I f  a f u n c t i o n a l  I n t e r f a c e  One i s  c o n n e c t e d  t o  y o u r  S p e c t r u m ,  you  
ca n  c a l l  a m a c h i n e  c o d e  p r o g r a m  by h a v i n g  a s  t h e  f i r s t  p r o g r a m  
l i n e  1 REM c a l l  a d d r e s s  2 POKE 2 3 5 B 2 ,  27  . Now PR INT £4 w i l l  be  
a b l e  t o  c a l l  t h e  m a c h i n e  c o d e .

117 ANT I -C O PY PROGRAM
S a v e  a l l  t h e  p a r t s  o f  y o u r  p r o g r a m  o t h e r  t h a n  t h e  f i r s t  w i t h  t h e  
h e a d e r  o f  o t h e r  p r o g r a m s  ( t o  do  t h i s  j u s t  i n v o l v e s  m a n i p u l a t i o n  
o f  y o u r  t a p e  r e c o r d e r  ) .  To  make t h e  s y s t e m  w o r k ,  c a l l  t h i s  
r o u t i n e  f r o m  w i t h i n  p a r t  1 o f  y o u r  p r o g r a m .  I m m e d i a t e l y  a f t e r  
c a l l  r o u t i n e  115 w h i c h  s h o u l d  c o n t a i n  a l l  t h e  r e l e v a n t  d e t a i l s  
a b o u t  t h e  p a r t  t o  be  l o a d e d  ( b o t h  t h i s  r o u t i n e  and n o:  115 a r e
b e s t  POKEd i n t o  REM s t a t e m e n t s  i n  p a r t  1 ) .  What t h i s  r o u t i n e  
d o e s  i s  r e a d  t h e  i r r e l e v a n t  h e a d e r  (and  p r o m p t l y  f o r g e t s  i t )  
r o u t i n e  115 t h e n  r e a d s  y o u r  p r o g r a m  p a r t  a s  a h e a d e r l e s s  f i l e . I f  
i t  s o u n d s  l i k e  h a r d  w o r k ,  i t  i s  -  b u t  t h e n  i t  w i l l  b e  harder -  
work f o r  t h e  p e r s o n  t r y i n g  t o  c o p y / b r e a k  i n  t o  y o u r  p r o g r a m ,  a s  
a l o a d  o t h e r  t h a n  w i t h  p a r t  1 w i l l  c a u s e  a c r a s h .
C o m b in e  t h i s  met ho d  w i t h  some o f  t h e  o t h e r  p r o t e c t i o n  r o u t i n e s  
s c h e d u l e d  i n  2 . 1 1  o f  C h a p t e r  I I ,  and  yo u  w i l l  be  u s i n g  
t e c h n i q u e s  a s  a d v a n c e d  o r  more a d v a n c e d  t h a n  t h o s e  e m p lo y e d  by  
t h e  l a r g e s t  s o f t w a r e  h o u s e s  !

118 A TTR I B U TE  R ESET
Th e  C L S £  command, w h ic h  w o r k s  o n l y  w i t h  an I n t e r f a c e  One 
a t t a c h e d ,  i s  n o t  s c h e d u l e d  a n y w h e r e  i n  t h e  S p e c t r u m  m a n u a l s  b u t  
p e r f o r m s  i n  o n e  s t r o k e :  PAPER 7 : INK 0: BORDER 7: BRIGHT 0:  FLAS H  
0:  OVER Os INV ER SE 0: C L S  ( r e s e t t i n g  a l l  a t t r i b u t e s  t o  d e f a u l t s )  
N o t e  t h a t  i f  X=INK + 8*PA PER  + 64*B RI GH T + 12 8* FLA SH  t h e n : -  
POKE 2 3 6 9 3 , X s e t s  t h e  g l o b a l  ATTR  v a l u e
POKE! 2 3 6 2 4 ,  X s e t s  t h e  ATTR v a l u e  f o r  t h e  l o w e r  two l i n e s  o f  t h e  
s c r e e n .
N o t e  t h a t  t h e  c h a n g e s  b y  t h e  PO KEs  w i l l  becom e e f f e c t i v e  o n l y  
when t h e  s c r e e n  i s  c l e a r e d .

119 LOWER SCREEN* C L S
T h i s  r o u t i n e  d o e s  a C L S  t o  t h e  b o t t o m  p a r t  o f  t h e  d i s p l a y  o n l y .  
I n c i d e n t a l l y ,  t o  INPUT a t  a n y  p o s i t i o n  X , Y  on t h e  u p p e r  s c r e e n  
(IN PU TS  a r e  u s u a l l y  o n l y  i n  t h e  l o w e r  s c r e e n )  u s e  INPUT AT 2 2 , 0 ;  

AT X , Y ; " O p t i o n a l  M e s s a g e " ; V a r i a b l e .  T h i s  m etho d  w o r k s  w i t h  INPUT 
L I N E  a s  w e l l .

120 TRACE V A R I - S P E E D
When c a l l e d ,  t h i s  n o n - r e l o c a t a b l e  r o u t i n e  w i l l  p r i n t  
c o n t i n u o u s l y  on t h e  l o w e r  l e f t - h a n d  c o r n e r  o f  t h e  s c r e e n  t h e  
l i n e  and  s t a t e m e n t  n um ber  c u r r e n t l y  b e i n g  e x e c u t e d  b y  B A S I C .
POKE 5 6 7 7 7 ,  S p e e d  o f  e x e c u t i o n  ( l = F a s t  t h r o u g h  t o  255=S1ow)
S lo w  s p e e d s  a r e  u s e f u l  t o  make t h e  l i n e  + s t a t e m e n t  number  
d i s p l a y  r e a d a b l e ,  and  a l s o  a l l o w  a f a s c i n a t i n g  i n s i g h t  i n t o  t h e  
ROM r o u t i n e s  ( s e e  t h e  e x a m p l e  f o r  t h i s  i n t e r r u p t - d r i v e n  
r o u t i n e ) .  T r a c e  r e m a i n s  on u n t i l  y o u  e n t e r  RANDOMIZE USR 5 6 8 1 4  .
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121 P A R T I A L  CLS
T h i s  r o u t i n e  d o e s  a C L S  t o  t h e  l o w e r  X l i n e s  o f  t h e  u p p e r  s c r e e n  
( a l s o  r e - f e r  t o  r o u t i n e s  119 and 1 2 2 ) .
POKE s t a r t  a d d r e s s  + 1,  X

122 LOWER U P -S C R O L L
T h i s  r o u t i n e  s c r o l l s  up t h e  b o t t o m  X l i n e s  o-f t h e  s c r e e n  a CHR# 
s q u a r e  a t  a t i m e ,  t o g e t h e r  w i t h  t h e  a t t r i b u t e s .  C o m p a re  t h i s  
r o u t i n e  w i t h  r o u t i n e s  3 ?< 121.
POKE s t a r t  a d d r e s s  + 1,  X

123 A NT I-M ER GE PROGRAM
U s i n g  MERGE i n s t e a d  o f  LOAD i s  a way o f  s t o p p i n g  mos t a u t o s t a r t  
p r o g r a m s .  How e ver p r o g r a m s  >7K i n  l e n g t h  c a n  b e  made M E R G E - p r o o f  
by m a k in g  t h e  f i r s t  l i n e  a REM m e s s a g e ,  t h e n  e n t e r i n g  L E T  
X = PE EK  2 3 635  + 25 6 * P E EK  2 3 636  : POKE X^60: POKE X + 1 , 0

124 D I S A B L E  BREAK
U s e  POKE 2 3 6 1 3 , PE EK 2 3 7 3 0 - 5  i n  t h e  a u t o s t a r t  L I N E .

125 SUPER -CA TA LO GU E
C a l  1 t h e  r o u t i n e  w i t h  t h i s  p r o g r a m  :
1 C L S  £:  INPUT " E n t e r  M i c r o d r i v e " ; A: POKE 5 5 9 9 3 , A: C L S  : PRINT  
AT 0 , 0 s i  RANDOMIZE USR 55 64 8s L E T  NQ=PEEK 5 6 072  + 25 6 * P E E K  56 073  
-  6 : FOR 0= 56086 TO NO S T E P  11: I F  PEEK  0 0 1 3  THEN NEXT  Q
2 FOR N=Q+1 TO NO: PRINT CHR$ PEEK N ; : MEXT N
F o r m a t  i s  Name, T y p e  ( B = B y t e s ,  P = P r o g ) , L e n g t h  i n  b y t e s ,  and  
t h e n  e i t h e r  s t a r t  a d d r e s s  ( i f  T y p e  B) o r  a u t o  l i n e  num ber  ( i f  
T y p e  P:  65535= > p r o g r a m  h a s  n o  a u t o  l i n e  n u m b e r ) .

126 REAC TION TIME
L E T  Z= 79 97—USR 7 9 9 7 :  PRINT Z/5 0  g i v e s  t h e  t i m e  t a k e n ,  i n  
s e c o n d s ,  t o  h i t  t h e  l a s t  k e y .

127 PSEUDO LOAD
To  c a l l  t h i s  ROM r o u t i n e ,  u s e  L E T  L=USR 1278 ( o r  12 48 / 1 2 7 6 / 1 3 0 1  
/ 1 4 88  ) .  A f a k e  LOAD p a t t e r n  w h ic h  c a n  be  i n t e r r u p t e d  b y  BREAK 
i s  t h e n  d i s p l a y e d .

128 SEND RS232  BYTE
POKE s t a r t  a d d r e s s  + 1 , B y t e ( f o l 1 owed b y  2 s t o p  b i t s )  t o  b e  s e n t .  
I f  t h i s  r o u t i n e  i s  r u n  on a . j u s t  r e s e t  S p e c t r u m ,  u s e  r o u t i n e  135 
f i r s t .

129 R E C E I V E  RS232  B YT E
T h i s  r o u t i n e  p l a c e s  t h e  b y t e  r e c e i v e d  i n  l o c a t i o n  2 3 6 8 1 .  I f  
t i m e d  o u t ,  0 i s  i n s e r t e d  i n s t e a d .
I f  t h i s  r o u t i n e  i s  r u n  on a . j u s t  r e s e t  S p e c t r u m ,  u s e  r o u t i n e  135 
f i r s t .

130 DE S E L E C T  DR IV E
T h i s  r o u t i n e  s w i t c h e s  o f f  a l l  d r i v e s .
I f  t h i s  r o u t i n e  i s  r u n  on a j u s t  r e s e t  S p e c t r u m ,  u s e  r o u t i n e  135 
f i r s t .

131 S E L E C T  DR IV E
POKE s t a r t  a d d r e s s  + 1,  No: ( 1 - 8 )  o f  d r i v e  t o  b e  s w i t c h e d  o n .
I f  t h i s  r o u t i n e  i s  r u n  on a j u s t  r e s e t  S p e c t r u m ,  u s e  r o u t i n e  135 
f i r s t .

132 KEYBOARD INPUT
T h i s  r o u t i n e  w a i t s  f o r  a k e y  t o  b e  p r e s s e d ,  t h e n  p u t s  i t s  A S C I I  
CODE i n t o  2 3 6 8 1 .
I f  t h i s  r o u t i n e  i s  r u n  on a j u s t  . r e s e t  S p e c t r u m ,  u s e  r o u t i n e  135 
f i r s t .
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133 SCREEN# OUTPUT
POKE s t a r t  a d d r e s s  + 1 , CHR# t o  b e  s e n t  t o  S tre a m  2 a t t a c h e d  t o  
C h a n n e l s  (S cre e n # )
I f  t h i s  r o u t i n e  i s  u s e d  on a j u s t  r e s e t  S p e c t r u m , u s e  r o u t i n e  
135 - f i r s t .

134 PRIN TER OUTPUT
POKE s t a r t  a d d r e s s  + 1 , CHR# t o  be  s e n t  t o  S tre a m  3 a t t a c h e d  t o  
C h a n n e l p (ZX P r i n t e r ) .
I f  t h i s  r o u t i n e  i s  ru n  on a j u s t  r e s e t  S p e c tu m , u s e  r o u t i n e  135 
f i r s t .

135 IN TER FA CE 1 I N I T I A L I S E
T h is  r o u t i n e  p a g e s  in  t h e  e x t r a  58 I n t e r f a c e  1 S y ste m  V a r i a b l e s  
i f  t h e y  h a v e  n o t  y e t  b ee n  c r e a t e d .

136 OPEN j#-DATA F I L E
POKE 2 3 7 6 6 , D r iv e  num ber (1 -8 )
POKE 2 3 7 7 0 , L e n g t h  o f  F i le n a m e  (1 -1 0  c h a r a c t e r s )
POKE 2 3 7 7 2 / 3 , 2 - b y t e  e q u iv a le n t  o f  a d d r e s s  o f  f i r s t  b y t e  o f  
F ile n a m e
To f i n d  t h e  a d d r e s s  o f  t h e  r e l a t e d  C h a n n e l A r e a ,  PRIN T PEEK  
23 6 7 0  + 2 5 6*P E EK  23671 .
N o te  t h a t  i f  t h e  f i l e  a l r e a d y  e x i s t s  th e n  t h i s  r o u t i n e  o p e n s  i t  
f o r  r e a d in g s  i f  i t  d o e s  n o t  a l r e a d y  e x i s t  i t  i s  c r e a t e d  and th e n  
o p e n e d  f o r  w r i t i n g .

137 C L O S E #  DATA F I L E
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u iv a le n t  o f  t h e  c h a n n e l  
a d d r e s s
N o te  t h a t  i f  t h e  d a t a  f i l e  h ad  bee n  o p e n e d  f o r  w r i t i n g ,  t h e  
c u r r e n t  r e c o r d  i s  w r i t t e n  t o  t h e  f i r s t  a v a i l a b l e  m ic r o d r iv e  
s e c t p r  b e f o r e  t h e  f i l e  i s  c l o s e d .

138 ER ASE M ICRODRIVE F I L E  
POKE 2 3 7 6 6 , D r iv e  num ber (1 -8 )
POKE 2 3 7 7 0 , L e n g t h  o f  F i le n a m e  (1 -1 0  c h a r a c t e r s )
POKE 2 3 7 7 2 / 3 , 2 - b y t e  e q u iv a le n t  o f  a d d r e s s  o f  f i r s t  b y t e  o f  
F i 1enam e

139 READ NEXT DATA RECORD
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u iv a le n t  o f  t h e  c h a n n e l 
a d d r e s s  X
POKE X+ 25, D r iv e  n um ber (1 -8 )
POKE X+14 t o  X+23, CHR# CODEs o f  f i le n a m e  w it h  t r a i l i n g  CHR#0s 
t o  b r in g  t h e  le n g t h  t o  10
X+13 c o n t a in s  t h e  r e c o r d  num ber w h ic h  i s  a u t o - in c r e m e n t e d .  N o te  
t h a t  i t  i s  n e c e s s a r y  t o  f i r s t  s w it c h  t h e  d r i v e  m o to r on w it h  
r o u t i n e  131.

140 SAVE NEXT DATA RECORD
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u iv a le n t  o f  t h e  c h a n n e l
a d d r e s s  X
POKE X + 25, D r iv e  n um ber (1 -8 )
POKE X+14 t o  X+ 23, CHR# COD Es o f  f i l e n a m e  .w ith  t r a i l i n g  CHR#0s 
t o  b r in g  t h e  le n g t h  t o  10
X+13 c o n t a in s  t h e  r e c o r d  num ber w h ic h  i s  n o t  in c r e m e n t e d .
POKE X + U / X + 1 2 , n e x t  d a t a  b y t e
N o te  t h a t  i t  i s  n e c e s s a r y  t o  f i r s t - s w i t c h  t h e  d r i v e  m o to r on  
w it h  r o u t i n e  13 1 .

141 READ RANDOM DATA RECORD
POKE s t a r t  a d d r e s s  + 2/+ S, 2 - b y t e  e q u iv a le n t  o f  t h e  c h a n n e l
a d d r e s s  X
POKE X+ 25, D r iv e  n um ber <l-8>
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POKE X + 14 t o  X+23, CHR* CODEs o f  - f i l e n a m e  w i t h  t r a i l i n g  CHR$Os
t o  b r i n g  t h e  l e n g t h  t o  10
POKE X+13, R e l a t i v e  r e c o r d  number
N o t e  t h a t  i t  i s  n e c e s s a r y  t o  f i r s t  s w i t c h  t h e  d r i v e  m o t o r  on 
w i t  h r  o u t  i  n e 131.

142 READ RANDOM DATA SECTOR
F'UFE s t a r  l- a d d r e s s  +2/+3, 2 - b y t e  e q u i v a l e n t  o f  t h e  c h a n n e l  
ad dr e s s  X
F'OI b X f 2 0 , D r i v e  number (1 - 8 )
POI LI < U  , S e c t o r  number
N o l o  l hell i l i s  n e c e s s a r y  t o  f i r s t  s w i t c h  t h e  d r i v e  m o t o r  on 
w i t h  r o u t i n e  131.

14.'. HI mD NEXT DATA SECTOR
F‘(Jf F s L a r t  a d d r e s s  +2/+3, 2 - b y t e  e q u i v a l e n t  o f  t h e  c h a n n e l  
a d d r e s s  X
F'OI L- Xh 2 0 ,  Dr i v e  number  (1 - 8 )
PUKE X + .I.4 t o  X+23, CF-IRt CODEs o f  f i l e n a m e  w i t h  t r a i l i n g  CH R$0s  
Lo br m q  t h e  l e n g t h  t o  10
N o t e  that.  Li i s  n e c e s s a r y  t o  f i r s t  s w i t c h  t h e  d r i v e  m o t o r  on 
w j. t  h r  ou t  i n e 131.

144 SAVE NEXT DATA SECTOR
POKE s t a r t  a d d r e s s  +2/+3, 2 - b y t e  e q u i v a l e n t  o f  t h e  c h a n n e l  
a d d r e s s  X
POKE X+25, D r i v e  number  ( 1 - 8 )
POKE X+13, S e c t o r  number
N o t e  t h a t  i t  i s  n e c e s s a r y  t o  f i r s t  s w i t c h  t h e  d r i v e  m o t o r  on 
wi t h  r  out. i. ne 131.

145 ERAS E CHANNEL
T h i s  r o u t i n e  d e a l l o c a t e s  c h a n n e l  a r e a .
POKE! s t a r t  a d d r e s s  +2/+3, 2 - b y t e  e q u i v a l e n t  o f  t h e  c h a n n e l  
a d d r e s s

146 CRE AT E CHANNEL
T h i s  r o u t i n e  a l l o c a t e s  c h a n n e l  a r e a .
POKE 2 3 7 6 6 ,  D r i v e  num ber  (1 - 8 )
POKE 2 3 7 7 0 ,  L e n g t h  o f  F i l e n a m e  ( 1 - 1 0  c h a r a c t e r s )
POKE 2 3 7 7 2 / 3 ,  2 - b y t e  e q u i v a l e n t  o f  a d d r e s s  o f  f i r s t  b y t e  o f  
F i 1ename
To f i n d  t h e  a d d r e s s  o f  t h i s  C h a n n e l  A r e a ,  PR INT PE EK  2 3 670  +
25 6*PE EK  23671 .

147 SCREEN# COMPRESS
T h i s  r o u t i n e  c o m p r e s s e s  and s t o r e s  s c r e e n s  w i t h o u t  a t t r i b u t e s  
To  h a v e  a c o m p r e s s e d  s c r e e n  s t o r e d  a t  X ,  e n t e r  RANDOMIZE X & 
t h e n  c a l l  t h i s  r o u t i n e .  A f t e r w a r d s ,  2 3 7 2 8 / 9  c o n t a i n s  t h e  2 - b y t e  
e q u i v a l e n t  o f  t h e  l e n g t h  o f  t h e  c o m p r e s s e d  s c r e e n  ( e n a b l i n g  y o u  
t o  c o m p u te  t h e  memory s a v i n g ) .
O t h e r  p r e - c a l l  o p t i o n s  a v a i l a b l e  a r e  t o : -
PQKE s t a r t  a d d r e s s  + 2 1 ,  V : POKE s t a r t  a d d r e s s  + 4 7 ,  Y
POKE s t a r t  a d d r e s s  + 2 2 ,  Z : POKE s t a r t  a d d r e s s  + 4 8 ,  Z
w h e re  t o  c o m p r e s s / s a v e  j u s t  t h e  t o p  1/3 o f  t h e  s c r e e n  Y = 25 4 :
Z = 7 1 ,  f o r  t h e  t o p  2 / 3  o f  t h e  s c r e e n  Y = 252 : Z = 79  and f o r
t h e  w h o l e  s c r e e n  b u t  w i t h  a t t r i b u t e s  t o o ,  Y = 0 : Z = 9 1  .
N o t e  t h a t  t h e r e  i s  no l o s s  o f  s c r e e n  d e t a i l  a t  a l l .  To  LOAD b a c k  
a c o m p r e s s e d  s c r e e n  f r o m  memory u s e  r o u t i n e  14 8.

148 SCREEN# R E T R I E V E
T h i s  r o u t i n e  r e t r i e v e s  a n y  c o m p r e s s e d  s c r e e n  c r e a t e d  w i t h  
r o u t i n e  147. To  r e t r i e v e  a s c r e e n  s t o r e d  s t a r t i n g  a t  X ,  j u s t  
e n t e r  RANDOMIZE X and t h e n  c a l l  t h i s  r o u t i n e .
T h e  p r e - c a l l  o p t i o n s  a r e : -
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p o k e  s t a r t  a d d r e s s  + 1 8 , Y : POKE s t a r t  a d d r e s s  + 1 9 ,  Z 
w h ere  t h e  v a lu e s  o f  Y and  Z a r e  a s  d e f i n e d  f o r  r o u t i n e  147.

149 O P E N #  NET CHANNEL
POKE 2 3 7 4 9 , Y o u r  s t a t i o n  num ber 
POKE 2 3 7 6 6 , O t h e r  s t a t i o n  num ber
A f t e r  c a l l i n g  t h e  r o u t i n e  t h e  a d d r e s s  o f  t h e  n e t  c h a n n e l c a n  be  
fo u n d  by  e n t e r in g  PR IN T PEEK 23 7 2 8  + 2 5 6 * P E EK  23 729  .

150 S E N D #  NET PACKET
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u iv a le n t  o f  t h e  n e t  c h a n n e l 
a d d r e s s  X
POKE s t a r t  a d d r e s s  + 5/+ 6, 2 - b y t e  e q u iv a le n t  o f  X+15
POKE X+ 16, num ber o f  b y t e s  t o  b e  s e n t
POKE 2 3 7 5 8 , 0 f o r  t h e  p a c k e t  t o  be  a b r o a d c a s t .

151 B E T #  NET PACK ET
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u iv a le n t  o f  t h e  n e t  c h a n n e l  
a d d r e s s  X
PEEK (X+13) + 2 5 6 * P E EK  (X+14) g iv e s  t h e  b lo c k  num ber o f  t h e  
p a c k e t  r e q u e s t e d :  t h i s  i s  a u t o - in c r e m e n t e d  a f t e r  e a c h  r e c e i v e .

152 CLO SE #  NET CHANNEL
POKE s t a r t  a d d r e s s  + 2/+ 3, 2 - b y t e  e q u iv a le n t  o f  t h e  n e t  c h a n n e l  
a d d r e s s  X
I f  PEEK (X+16) > 0 a t  t h e  t im e  o f  c a l l i n g  t h i s  r o u t i n e  th e n
t h e r e  i s  s t i l l  se n d  d a t a  in  t h e  n e t  c h a n n e l -  t h i s  i s  s e n t  
b e f o r e  t h e  c h a n n e l a r e a  i s  d e a l l o c a t e d .



OTHER OREAT PROGRAMS FROM CP SOFTWARE

TOOLKITS/UTIUTIES (all at £9.95 for 48k Spectrum)
Any two for £17.95 or ALL THREE for only £23.95

FLOATIN0 POINT NORTH.. .with editor, comprehensive manual and sample game.
Forth 79 structures including recursion* Either Integer or FP Arithmetic* Trig,cos,logs,RND, square roots all supported* HiRes 
graphics, beeper, circle, plot, draw, point and print all supported* I/O direct accessing* Machine Code indude-able in 
commands and defns* Up to 300 stack items and 117 user-defnd characters plus 23 name variables. 16 bit logic operations.

EXTKNDBD B A S IC ...s tre n g th en  your programs and ease de-bugging with 10 additional 
BASIC commands using less than 5k of memory with own syntax checking. Loads above Ram Top 
and immediately ready for use.
AUTO (line number interval)*CLOCK *DELETE (line/block)*EXAMINE (reads headers)*FIND (strings)*MEMORY (status)* 
RENUMBER (lines with Gosubs and Gotos) *SCR0LL *TRACE (Current line being executed)* VARIABLES (names and contents)

SNAIL LOGO (Turtle graphics)...Simplified input system for this implementation of the 
universal Logo principle makes it even suitable for children. Explore logic, programming, 
systems design.
Full operating system with editor*Run-time checks and error messages* User guide with sample programs* Multi-level heirarchic 
procedures* Recursive and parametered procedures* Nestable repeat loops*Variables* Calculation* Conditional End of 
Procedures* Colour control, wall bouncing, SNAIL symbol* 25 Language Instructions and 20 error messages plus 15 control 
functions.

CLASSIC GAMES
(in the strongest versions available)

SlfPERCHESS 3.5 £9.95 Uniquely powerful and instructive chess champion
with clock fo r Itournament realism and hundreds of levels. Very fast response time indeed.

BRIDGE PLAYER 2 £9.95 Powerful Bridge Player with ACOL bidding and play 
routines that give you a great game, just as you would at the table. Plays as defender or 
declarer.

ASTRONOMER £9.95 Complete home planetarium with facility for serious study and 
displays of the planets in motion and 1000 stars from any time or place on earth.

RBYBRSI (OTHELLO) £6.95 DRAUGHTS £5.95 
BACKGAMMON £5.59

BUY ANY TWO CLASSIC GAMES TOGETHER AND 
GET £1.50 OFF!

SEND YOUR ORDER with cheque or postal order to: CP Software (III), 2 Glebe Road, 
Uxbridge, M iddlesex, England UB8 2RD. Post free in UK. Overseas add £1 per program.


