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Pref ace 

This manual is  organiz ed into f our sub-manuals , each covering 
certain aspects of the SuperSprite or its  supporting sof tware . 

The f irst portion of the manual is the Ins tallat ion and Technical 
Ref e rence section . Please read thi s section carefully bef ore and 
during installati on of the SuperSprite . 

This portion of the manual contains : 

o Precautions to observe bef ore instal ling the SuperSprite 

o Directions on installation of the SuperSpri te . 

o Directions on testing the SuperSprite . 

o Troubleshoo ting tips . 

o Ad vanced program ming information . 

The second portion of the manua l describes the StarSp rite I 
sys tem . You shou ld be sitting at y our computer when y ou read 
thi s  document . It will lead y ou through the Am p ersprite lan
guage , and the rest of the utilities that comprise the 
StarSprite I sy stem. 

The 
This 
The 
with 

third portion of the manual concerns the Echo )[ Sof tware .  
document i s  a tutorial on making y our Super Sprite speak .  

information n ecessary for advanced programming applications 
the speech chip is  also contained in this portion of the 

manual . 

The last portion of the manual describes Echo Word s , a vocabulary 
of over 700 natural sounding words f or the Echo )[ portion of the 
SuperSprite . Both a tutorial , and technical inf o rmation for the 
advanced programm er are contained in this secti on .  
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1.0 BEFORE YOU BE�IN 

1.1 Introducing The Super Sprite 

B ef o r e  Y o u B e g i n  

C o n g r a t u l a t i o n s , a n d  t h a n k  y o u f o r  b uy i n g  t h e  S u p e r S p r i t e .  W e  
f e e l  t h a t  i t  i s  t h e  b e s t  p r o d u c t  o f  i t s  k i n d  o n  t h e  m a r k e t ,

,
a n d  

w e  a r e  a b o u t  t o  p r o v e  i t  t o  y o u! 

T h e  S u p e r S p r i t e  i s  a p e r i p h e r a l  c a r d  f o r  a r c a d e  s ty l e  g a m e s ,  
e d u c a t i o n a l a p p l i c a t i o n s , and many o t h e r  u s e s .  I t  s i mu l t an e o u s ly 
sy n c h r o n iz e s : 

o c on v e n t i o n a l Ap p le v i d e o  (f o r  e x amp l e ,  g r a p h i c s) 

o a n i m a t e d  s p r i t e  g r a p h i c s  ( s p r i t e s  a r e  l a r g e  p r o g r a m m a b l e  
c h a r ac t e r s  t h a t  mo v e  i n d e p e n d en t ly o n  t h e  s c r e e n) 

0 s o und eff e c t s  

o sy n t h e s iz e d s p e e c h  ( u s i n g  t h e  E c h o  I I  s p e e c h  sy n t h e s i s  c i r 
c u i t ry and s of twa r e) 

T h e  S u p e r S p r i t e  c o me s  w i t h  a n e w  l an g u a g e c a l l e d Amp e r s p r i t e  t h a t  
t r a n sf o r m s  s t a n d a r d  A p p l e s of t  i n t o  a l a n g u a g e  t h a t  l e t s  y o u 
p r o g r a m s o u n d  eff e c t s  a n d  mus i c a l  c h o r d s  w i t h  s i m p l e  c o mm a n d s .  
U s i ng Amp e r s p r i t e ,  y ou c an :  

o d e s i g n s p r i t e s  of v a r i o u s  s iz e s ,  s h a pe s ,  a n d  c o l o r s  

o s e q u e n c e  th e i r  mov e m e n t  

o p r o g r am s o u n d  

In s t a l l a t i on and T e c hni c a l  R e f e r e n c e  - - 1 



Be f o r e  Y o u  B e g i n  

1.2 What This Manual Covers 

S o  y o u  k n o w  wh e r e  t o  f i n d  i n f o r m a t i o n i n  t h i s m a n u� a l , r ea d  t h i s 
b r i e f  s u mm a ry o f  e a ch s e c t i o n :  

o Section 1 i n t r o d u c e s  S u p er S p r i te a n d  t h i s manu a l ,  i n c l u d i ng 
war r an t y  i n f o r ma t i o n a n d  a q u i ck " g e t  s t a r� e d "  p r o c e du r e  f o r  
e x p e r i e n c e d  Ap p l e  u s e r s .  

o I n  Section 2, e v e r y o n e  s h o u l d  r e a d a b o u t  u n p a c k i n g  t h e  
S up e r S p r i t e. F o r  n o v i c e s , t h e  s ec t i o n  i n c l u d e s  a n  i n t r o du c 
t i o n t o  A p p l e  b a s i c s  ( S e c t i o n s  2 . 3 ,  2 . 4 , a n d  2 . 5 ) .  

o Section 3 d i s c u s s e s  S up e r S p r i t e  f e a tu r e s , i nc l u d i ng g r a p h 
i c s ,  s oun d ,  a n d  s p e e c h. 

0 Section 4 t e l l s  h o w  t o  i n s t a l l  t h e  S u p e r S p r i t e .  
f o l l o w t h e  h a n d l i n g p r e c au t i o n s  d e t ai l e d t h e r e .  

B e  s u r e  t o  

o Af te r  y ou h a v e  i n s t a l l e d  t h e  S u p e r S p r i t e ,  p e r f o r m t h e  c h ec k 
o u t  t e s t  c o v e r ed i n  Section 5, 

o In t he u n l i k e l y  e v e n t  t h a t  y o u  h a v e  t r o ub l e ,  Section 6 h e l p s  
y o u  p i np o i n t  t h e  c au s e  a n d  c o r r e c t  t h e  p r o b l em .  

o Section 7 i s  a r e f e r e n c e  g u i d e  f o r  t h o s e  i n t e r e s t e d  in t h e  
ad v an c e d  p r o g r ammin g o f  t h e  S u p e r S p r i t e .  

1.3 A Quick Procedure To Get Started 

W h e t h e r  y o u  a r e  a n o v i c e  o r  a s e a s o n e d  A p p l e  u s e r , w e  h a v e  ma d e  
t h i s  manu a l  c o n v e n i e n t  f o r  y ou .  I f  y o u  ar e a n e w  Ap p l e  u s e r , w e  
r e c o m m e n d  t ha t  y o u  w o r k t h r o u g h  t h e  e n t i r e  m a n u a l .  H o w e v e r , 
e x p e r i e n c e d  u s e r s  ca n fo l l ow t h i s q u i c k p r o c e d u r e  t o  g e t  s t a r t e d: 

1 .  U np a ck t h e  S u p e r S p r i t e . 

2 .  C o mp l e t e  a n d  m a i l t h e  w a r r an t y  c a r d . 

3 .  R e a d  S e c t io n  3 t o  l e a r n  a l l  t h e  S u p e rS p r i t e ' s  f e a t u re s .  

4 .  R e a d t h e  i ns t a ll a t i o n d i r e ct i o n s  i n  S e c t i on 4 . 3 .  

5 .  R u n  t h e  ch e ck o u t  t e s t  i n  S e c t i o n S. 

I n s t al l a t i o n a n d  T e c h n i c a l  R e f e r e n c e  -- 2 



1.4 Warranty Information 

B ef o r e  Y o u  B e g i n  

P l e a s e  f i l l  o u t  y o u r  wa r r a n t y  c a r d  a n d  s en d  i t  i n  immediately. 
T h e  w a r r an ty r e g i s t e r s  y ou f o r :  

o s of t w a r e  u p d a t e s  

o manuf a c t u r e r  s u p p o r t  

o do c u m e n t a t i o n u p d a t e s  

o ad d i t i o n a l  p r o d u c t  irtf o r ma t i o n 

I n s t a l l a t i o n and T e chni c a l  Ref e r e n c e  -- 3 



Ge tt ing S t a r te d  

2.0 GETTING STARTED 

2.1 What Is Included With The SuperSprite 

Y ou r  S u pe r S p r i te In s t a l l a t i on Ki t s h o u l d  in c l u de t he se i tem s: 

o t he S u pe r S p r i te p r in te d  c i r c u i t  b o a r d  

o a m on i t o r  c ab le 

o a s pe ake r  

o t h i s  S u pe r S p r i te In s t a l l a t i on an d Te chn i c a l  Re fe ren ce M an u a l  

o S t a r S p r i te I M an u a l  

o S t a r S p r i te I s y s tem d i s k ,  d ou b le - s i de d  

o S t a r S p r i te I Dem on s t r a t i on d i s k / C he ck o u t  S o f t w a re ( d o ub le 
s i de d) 

o E c ho ] [ S o f tw a re / E c h o  ] [ Wo r d s ( d ou b le - s i de d) 

o w a r r an t y c a r d  

P le a se c he ck y o u r  in s t a l l a t i on k i t  c a re f u l l y  f o r  a l l t he se i tem s .  
I f  an y t h in g  i s  m i s s in g ,  p le a se c a l l S yne t ix C u s t ome r Se rv i ce a t  
(800) 4 2 6 -741 2 .  

In s t a l l a t i on an d Te c hn i c a l  Re fe ren ce -- 4 
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G ett i ng St a rt e d  

2.2 What You Will Reed 

T o  u s e  t h e  S u p e r S p r it e  y o u  wi l l  n e e d : 

a n  A p p l e  ] [, Ap p l e  ] [ P l u s, o r  A p p l e  // e ( R e v i s i o n B m ot h e r 
b o a r d ) c o m p ut e r  w it h  4 8 K  mi n i mu m  m e m o r y .  If you have an 
Appl e  //e an d do not know whether it is Revis ion A or B ,  
p l e a s e  c o nt a ct y o u r  Ap p l e  d e a l e r . 

Rote: S o me  o f  t h e  E c h o  I I  s o ft w a r e  r e q u i r e s 6 4 K  o f  
m e m o r y  t o  wo rk p r o p e r l y . 

o n e  o r  m o r e  d i s k  d r i v e s, w it h  c o nt ro l l e r  c a r d s s et u p  t o  
r e a d 1 6 - s e ct o r  " f l o p p y" d i� k ett e s  

D i s k O p e r at i ng S y st e m  (D O S )  3 . 3  

a 75 - o h m  c o mp o s it e  v i d e o  m o n it o r  a n d  c on n e ct i n g  c ab l e, o r  an  
o r d i n a r y  h o m e t e l e v i s i o n s et w it h a r a d i o - f r e q u e n c y  ( R F ) 
mo d u l at o r  

Rote: I f  y o u  a r e  u s i n g  a t e l e vi s i o n s et, y o u r  A p p l e  
d e a l e r  c a n p r o v i d e  y o u w it h  a n  R F  m o d u l at o r  a n d  
s h o w y o u  h o w  t o  c o n n e ct it . S h o u l d  y o u  d e c i d e  t o  
b u y  a n  R F  m o d u l at o r, e x p e r i e n c e  h a s  s h o wn t h at 
m o r e  e x p e n s i v e  m o d u l at o r s  p r o d u c e  a b ett e r  p i c 
t u r e . 

Ap p l e s o f  t i n  RAM o r  R OM 

an e xt e rn a l  amp l i f i e r, s u c h  a s  a st e r e o  (t h i s  i s  o pt i o n a l )  

I n st a l l at i o n and T e ch n i c a l  Re f e r e n c e  -- 5 



G ett i n g St a rt e d 

2.3 Setting Up Your Apple Coaputer 

I f  y o u  h a v e  j u st u n p a c k e d y o u r  JI. p p  l e  c o m p ute r, h e r e  i s  h o w  t o  s et 
it u p  t o  us e t he S u p e r S p r it e .  

1 .  C o n n e ct one e n d  of t h e  c o mp ut e r ' s  p o w e r  c o r d  t o  t h e  p o w e r  
c o n n e ct o r  at th e l e ft r e a r  o f  t h e  c o m p ut e r, a n d  p l u g t he 
ot h e r  e n d  i nt o  a g r o u n d ed (3- p r o n g )  p o we r  out l et . 

2 .  I n st a l l t h e  d i s k d r i v e ( s )  b y  f ol l o w i n g  t h,e i n st r u ct i o n s  i n  
C h a pt e r  2 o f  t h e  Ap p l e  D i s k  O p e r at i n g  S y st e m ( D O S ) M an u a l  
t h at c a me wit h  t h e  d i s k dri v e s .  O r  f o l l o w t he i n st r u ct i o n s  
p r o v id e d b y  t h e  manu f a ctur e r .  

A ft e r  c o mp l et i ng t h e s e  i nst a l l at io n  st e p s, y ou a r e  r e a d y  t o  u se 
t h e  S u p e r S p r it e .  

I n stal l at ion a n d  T e c h n i c a l  Re f e re n c e  - - 6 



2 . 4  Hand l i ng Di ske t t e s  

G e t t i n g  S t a r t e d  

W i t h  o n e  o r  m o r e  d i s k d r i v e s , y o u r  A p p l e  c a n s t o r e  a n d  re t r i e v e  
i n f o r m a t i o n  o n  5 1 / 4 - i n c h  " f l o p p y "  d i s k e t t e s  m a d e  o f  f l e x i b l e  
p l a s t i c .  T h i s  f l e x i b i l i t y d i s t i n g u i s h e s  t h e m  f r o m h a r d e r  " r i g i d "  
d i s k s .  E a c h  d i s k e t t e  i s  a ma s s - s t o r a g e  m e d i um t h a t  c an h o l d  14 3 
k i l o b y t e s (14 3 K )  o f  i n f o r m a t i o n .  

D i s k e t t e s  a r e  a v e r y c o n v e n i e n t  way o f  s t o r i n g i n f o r ma t i on, b u t  
t h e y  h a v e  t o  b e  h a n d l e d w i t h  r e s p e c t .  E a c h  d i s k e t t e  c o m e s  s e a l e d 
i n  i t s  o w n b l a c k  j a c k e t .  H o w e v e r , t h e y  s t i l l  a r e  s e n s i t i v e  t o  
h e a t , d u s t, s m o k e, s c r a t c h e s , f i n g e r p r i n t s , and  m a g n e t i c  f i e l d s .  

Wh e n  h an d l i n g  d i s k s , f o l l o w t h e s e  p r e c au t i o n s : 

o N e v e r  t a k e  a d i s k e t t e  o u t  o f  i t s  j a c k e t .  

o Ne v e r  b e n d  i t  ( mu c h  l e s s  f o l d, s p i n d l e, s t a p l e, o r  o t h e r w i s e  
mu t i l a t e ! ) .  

o N e v e r  t o u c h  i t s  s u r f a c e  t h r o u g h a n y  o f  t h e  h o l e s  i n  t h e  
j a ck e t . 

o O n c e  t h e  l a b e l i s  a t t a c h e d  t o  t h e  d i s k e t t e , u s e  o n l y  a f e l t 
t i p  p e n  t o  w r i t e  o n  t h e  d i s k e t t e l a b e l - - a n d  d o  n o t p r e s s  t o o  
h a r d ! 

I n s t a l l a t i o n a n d  T e c h n i c a l  Re f e r e n c e  - - 7 



G ett i n g  St a rt ed 

2.5 Mak ing Backup Copies 

It i s  i mp o rt ant t o  mak e b a ck u p  c o p i e s  o f  y o u r  St a r S p r it e  I s y st e m 
d i sk, d e m o n st r at i o n d i s k, a n d  N at u r al S p e e c h/ Ch e c k o ut T e st s o ft 
w a r e  d i s k. B e  s u r e  t o  c o p y  al l s i x  s i d e s. I f  y o u  d o  n ot k n o w  
h o w  t o  m a k e  b a c k u p  c o p i e s, s e e  y o u r  A p p l e D isk O p e r at i n g  S y st e m 
(D O S )  M a n u al f o r  i n st r u ct i o n s. 

I n st all at i on a n d  T e c h n i c al Re f e r e n c e  -- 8 



3 .0 SUPER SPR ITE lEATURE S 

3 .1 Graphics Capabilities 

S u p e r S p r it e  F e at u r e s  

T h e  S u p e r S p r it e  u s e s  t h e  T e x a s  I n st r u m e nt s  TM S9918A V i d e o  D i s p l ay 
P r o c e s s o r ( VD P ), wh i ch l et s  y o u c r e at e, d i s p l ay, a n d  m a n i p u l at e  
s p r it e s  o f  v a r i o u s  s iz e s, s h ap e s, a n d  c o l o r s .  Y o u c an p r o g r am µ p  
t o  3 2  d i f f e r e nt s p r it e s  and c o o r d i n at e  t h e i r  mo v e m e nt i nt o  f a st 
and s m o ot h  a n i m at i on .  

Y o u c a n c h o o s e  s i xt e e n  st a n d a r d  c o l o r s  ( i n c l u d i n g bl a c k  a n d  
t r an s p a r e nt )  f o r  s p r it e s  o r  p att e rn s .  Ad d it i on a l  c o l o r s  m ay b e  
c r e at e d  by m i x i n g  t w o  o r  mo r e  st a n d a r d  c o l o r s .  

S p r it e s  a r e  f a r  e a s i e r  t o  d e f i n e  and m a n i p u l at e  t h an c o n v e nt i o n a l  
h i g h - r e s o l ut i on g r ap h i c s  i m a g e s .  T h ey mo v e  i n d e p e n d e nt ly o f  t h e  
b a ck g r o u n d . W it h  s i n g l e c o mm a n d s, y o u c a n c h a n g e  t h e s e  s p rLt e 
att r i b ut e s : 

o c o l o r  

o h o r iz o nt a l (X) p o s it i o n on t h e  s c r e e n  

o v e rt i c a l  (Y ) p o s it i o n on t h e  s c r e e n  

o r e s o l ut i o n ( numb e r  o f  p i x e l s ) 

o m ag n i f i c at i o n (1 : 1  o r  2 : 1 )  
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3.2 Sound C ap abi l i t i e s  

T h e  S u p e r S p r i t e  u s e s  t h e  G e n e r a l  
m a b l e  S o u n d  G e n e r a t o r  t o  p r o d u c e  
w h i t e  n o i s e ,  Y o u  c a n m o d i f y t h e  
s o u n d  e f f e c t s  a n d  mu s i c a l  t o n e s ,  

I n s t r ume n t s AY - 3 - 8 9 1 2 P r o g r am 
t w o  t y p e s  o f  s o u n d : t o n e s a n d  
s o u n d  t o  p r o d u c e  a v a r i e t y  o f  

T h e  s o u n d  g e n e r a t o r  m a y  b e  p r o g r a m m e d t o  a c t i v a t e  t h e  s o u n d  
e f f e c t s  w i t h  a m i n i ma l a m o u n t  o f  p r o c e s s o r t i me . T h i s m ak e s  t h e  
e f f e c t s  h a p p e n  s mo o t h l y  a n d  q u i c k l y .  

F u r t h e r m o r e ,  w i t h  t h e  p r o g r a m m a b l e  e n v e l o p e  g e n e r a t o r  t h a t  i s  
p a r t  o f  t h e  s o u n d  g e n e r a t o r, y o u c an c h a n g e t h e  a mp l i t ude o f  t h e  
s o u n d  w a v e  o v e r  t i me ,  T h i s r e s u l t s  i n  e f f e c t s  s u ch a s  p i an o - l i k e 
t o n e s a n d  e x p l o s i o n s  t h a t  f a d e  i n  v o l u me . 

T o  c r e a t e  a n d  mod i f y s o u n d s ,  c h o o s e  a n y  o f  1 6  p r o g r a m m a b l e  f i l 
t e r s , w h i c h a r e  s i m i l a r  t o  a f i l t e r  o n  a s t e r e o ,  T h e  s o u n d  
g e n e r a t o r  h a s  t h r e e  t y p e s  o f  f i lt e r s : 

o T h e  hi g h-p a s s fil t er s  e l i m i n a t e  t o n e s b e l o w a g i v e n  f r e 
q uen c y ,  p r o d u c i n g b r i g h t e r  s o u n d  q u a l i t y .  

o T h e  low-p a s s  fil t er s  e l i m i n a t e  t o n e s a b o v e  a g i v e n f r e 
q u e n c y ,  p r o d u c i ng a s o f t e r  t o n e . 

o T h e  b an d - p a s s fil t er s  e l i m i n a t e  t o n e s a b o v e  a n d  b e l o w a 
g i v e n f r e q u e n c y  r a n g e ,  p r o d u c i n g  a pu r e  t o n e  c e n t e r e d  
a r o u n d  t h e  g i v e n  f r e q u e n c y .  

I n s t a l l a t i o n a n d  T e c h n i c a l  Re f e r e n c e  - - 1 0  
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3.3 S p e e ch Cap abi l i ti e s  

O n t h e  S u p e r S p r i t e , t h e  T e x a s  I n s t r u m e n t s  T M S 5 2 2 0  s p e e c h c h i p  
u s e s  t h e  E c h o  I I  S p e e c h  S y n t h e s i z e r  t o  g e n e r a t e  t w o  b a s i c  f o r m s  
o f  s p e e c h :  

o n a t u r a l  s o u n d i n g , o r  d i g i t i z e d , s p e e c h  ( o f t e n c a l l e d f i x e d  
s p e e c h )  

o r o b o t i c , o r  p h o n e m e - g e n e r a t e d , s p e e c h  

N a t u r a l  o r  f i x e d  s p e e c h m a y  b e  g e n e r a t e d  f r o m  a v o c a b u l a r y  o f  
m o r e  t h a n 7 0 0  w o r d s , w h i c h a r e  s u p p l i e d  w i t h  t h e  S u p e r S p r i t e .  
T h i s t y p e  o f  s p e e c h s o u n d s a l m o s t  l i k e  a h u m a n  v o i c e .  

C u s t o m - e n c o d e d  v o c a b u l a r i e s  may b e  o r d e r e d  t o  s u i t  y o u r  i n d i v i 
d u a l  n e e d s .  

P h o n e me - g e n e r a t e d  s p e e c h  s o u n d s mo r e  r o b o t i c ,  b u t  h a s  t h e  f l e x i 
b i l i t y  o f  b e i n g a b l e  t o  s a y v i r t u a l l y  any t h i n g .  A t e x t - t o - s p e e c h 
p r o g r am s u p p l i e d  wi t h  t h e  S u p e r S p r i t e  c o n v e r t s  t h e  t e x t  p r i n t e d  
b y  a n  o r d i n a r y  A p p l e s o f t  P R I N T  s t a t e me n t  t o  s p e e c h  ( y o u  c an e v e n 
l i s t  y o u r  p r o g r am s  o u t  l o u d ! ) .  

In s t a l l a t i o n a n d  T e c h n i c a l  Re f e r e n c e  - - 11 
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4.0 I N S T ALLING THE S UPERS PR I T E  

4.1 Han d l i ng P r e cautions 

T h i s s e ct i on t e l l s  h o w  t o  i n st a l l  y o u r  S u p e r S p r it e . B e f o r e  y o u  
d o, p l e a s e  r e a d t h e  f o l l o w i n g  p r e c a ut i o n s  c a r e f u l l y .  Y o u mu st 
u n d e r st an d  t h e m  b e f o r e  y o u  h a n d l e  t h e  S u p e r S pr it e .  

T h e  S up e r S p r it e  i s  s e n s it i v e  t o  st at i c  e l e ct r i c it y .  
l o n g  s e r v i c e  l i f e, o b s e r v e  t h e s e  p r e c aut i ons: 

T o  e n s u r e  a 

1 .  B e f o r e  h an d l i ng t h e  S u p e r S p r it e, a l way s g r o u n d  y ou r s e l f  b y  
t o u c h i n g  t h e  p o w e r  s u p p l y  c a s e  o f  y o u r  A p p l e  o r  a l a r g e  
m et a l  o b j e ct .  T h i s  i s  e s p e c i a l l y i m p o rt a nt i n  c a r p et e d 
a r e a s . 

2 .  W h e n  t h e  S u p e r S p r it e  i s  o ut o f  y o u r  c o m p ut e r, a l w a y s w r a p  
it i n  it s p r ot e ct i v e  ant i- st at i c  e n v e l o p e  •. 

War n ing: A l way s t u rn t h e  c o mp ut e r ' s  p ow e r  o f f  b e f o r e  y o u i n s e rt 
o r  r e m o v e  y o u r  S up e r S p r it e  f r o m  y ou r  A p p l e .  F a i l u r e  t o  
d o  s o  v o i d s  t h e  w a r r ant y  and c ou l d  s e v e r e l y  d am a g e  y o u r  
S u p e r S p r it e, y o u r  App l e, o r  b ot h .  
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4.2 How to Ins tal l the Supe rSpr i te 

P l e a s e  r e f e r t o  F i g u r e  1 f o r  t h e  l o c a t i o n s  o f  t h e  c a b l e  j a c k s  a n d  
a d j u s t m e n t  c o n t r o l s .  

Note: W h e n  c o n n e c t i n g m o n i t o r  c a b l e s  t o  t h e  S u p e r S p r i t e ,  
s u p p o r t  t h e  c i r c u i t  s i d e  o f  t h e  b o a r d  wi t h  t h e  p a l m o f  
o n e  h an d .  T h e n  f i rm l y  i n s e r t  t h e  c ab l e s  w i t h  a t w i s t 
i n g  mo t i o n  i n t o  t h e  c ab l e  j a c k s .  N e v e r  r o c k t h e  c a b l e  
b a c k  a n d  f o r t h i n t o  t h e  c a b l e  j a c k ,  o r  y o u m a y  d am a g e  
t h e  S u p e r S p r i  t e .  

B e f o r e  y o u  c an i n s t a l l  t h e  S u p e r S p r i t e , y o u  mu s t  m o v e  y o u r  t e l e 
v i s i o n  o r  m o n i t o r  o f f  t o  o n e  s i d e  o f  y o u r  A p p l e .  T h e n  r e m o v e  t h e  
A p p l e ' s  t o p  c o v e r  f o r  a c c e s s  t o  t h e  m o t h e r b o a r d .  N o w  y o u  a r e  
r e a d y  t o  i n s t a l l t h e  S u p e r S p r i t e .  

1 .  C o nn e c t  t h e  m o n i t o r  a n d  s p e ak e r  c ab l e s  t o  t h e  S u p e r S p r i t e : 

a .  C o n n e c t  o n e  e n d  o f  t h e  v i d e o  m o n i t o r  c a b l e  t o  t h e  
S u p e r S p r i t e  vi d eo i n  j a ck.  

b .  I f  y o u a r e  u s i n g  a n  e x t e r n a l a m p l i f i e r , s uch a s  a 
s t e r e o ,  c o n n e c t  t h e  p r e - amp o u t p u t  c ab l e  t o  t h e  pre-amp 
ou t p u t  c o n n e c t o r  on t h e  S u p e r S p r i t e .  

c .  B r i n g  t h e  s p e a k e r  c a b l e  t h r o u g h  t h e  r e a r  p a n e l ,  a n d  
c o nn e c t  i t  t o  t h e  S up e r S p r i t e  s peaker j a c k .  

d .  C o n n e c t  t h e  m o n i t o r  o r  t e l e v i s i o n t o  t h e  S u p e r S p r i t e : 

I f  you are u s i n g  a mon i tor,  c o n n e c t  t h e  A p p l e  M o n i t o r  
c a b l e  t o  t h e  m o n i t o r  j a c k  o n  t h e  S u p e r S p r i t e .  

I n s t a l l a t i o n a n d  T e c h n i c a l  Re f e r e n c e - - 1 3  



I n s t a l l i n g T h e  S u p e r S p r i t e  

External 
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F i g u r e  1. S u p e r S p r it e  L o c at i on o f  P a r t s  
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I n s t a l l i n g The S u p e r S p r i t e  

I f  y o u  a r e  u s i n g a t el ev i s i o n w i t h  a n  RF m o d u l a t o r, 
c o n n e c t  t h e  R F  m o d u l a t o r  m o l e x c o n n e c t o r  t o  t h e  
S u p e r S p r i t e  s o  t h a t t h e  b l a c k w i r e  i s  c l o s e s t  t o  t h e  
b o t t o m  ( c o n n e c t o r  e d g e )  o f  t h e  b o a r d .  

W a r n i n g :  M a k e  s u r e  t h a t the R F  m o d u l a t o r  m o l e x c o n n e c t o r  i s  
p r o p e r l y  c o n n e c t e d  wi th the b l a c k  wi r e  t o wa r d  the BLK 
m a r k i n g  o n  t h e  S u p e r S p r i t e  b o a r d .  C o n n e c t i n g t h e  R F  
m o d u l a t o r  i n c o r r e c t l y  m a y  d a m a g e the b o a r d  a n d  the RF 
m o du l a t o r . 

2 ,  No w  i n s t a l l  the S u p e r S p r i t e  i n  y o u r Ap p l e : 

a .  Gu i d e  the m o n i t o r  c a b l e s  b ehi n d  the S u p e r S p r i t e  and  out 
the b a c k  of t h e  Ap p l e . 

b .  C a r e f u l l y  i n s e r t  the S u p e r S p r i t e i n t o  s l o t  7 ,  wh i ch i s  
the r i ght-mo s t  s l o t  o n  the Ap p l e  mo the r b o a r d .  T o  f u l l y 
i n s e r t  t h e  b o a r d , y o u  m a y  h a v e  t o  g e n t l y  r o c k t h e  b o a r d  
a s  y o u  p r e s s  i t  i n t o  the s l o t .  

No t e: B e  c a r e f u l n o t  t o  b e n d  o r  b r e a k a n y  p r o t r u d i n g 
c o mp o n e n t s  a l o n g  the t o p  e d g e  o f  the S u p e r S p r i t e .  

3; C o n n e c t  t h e  m o n i t o r  c a b l e s  t o  y o u r  A p p l e ' s  r e a r  p a n e l a n d  
y o u r  m o n i t o r : 

a .  

b .  

No t e: 

P l u g t h e  c a b l e  f r o m t h e  S u p e r S p r i t e  v i d eo o u t  j a c k  
i n t o  the v i d e o  i n  j a ck o f  y o u r  m o n i t o r .  

P l u g the c a b l e  f r o m  the S u p e r S p r i t e  vi d eo i n  j a c k  i n t o  
the v i d e o  o u t  j a ck o f  y o u r  A p p l e .  

M a k e  s u r e  tha t a l l the c a b l e s  a r e  s e c u r e l y  con n e c t e d i n  
t h e  p r o p e r  l o c a t i o n  a t  b o t h e n d s b e f o r e t u r n i n g  t h e  
p o w e r o n .  

4 .  B e f o r e  t u r n i n g  t h e  p o w e r t o  y o u r  A p p l e  o n , p l e a s e  m a k e  
c e r t a i n  tha t y o u ha v e  r e p l a c e d  the c o v e r ,  a n d  ha v e  s e c u r e d  
i t  i n  p o s i t i o n .  I f  y o u s h o u l d  n e e d  t o  r e m o v e  t h e  c o v e r  f r o m  
y o u r  A p p l e ,  m a k e  a b s o l u t e l y c e r t a i n  t h a t t h e  p o w e r i s  o f f .  
Thi s e n s u r e s t h a t  i n c i d e n t a l  c o n t a c t  b e t we e n  the S u p e r S p r i t e  
a n d  t h e  c o v e r  o f  t h e  A p p l e  w i l l  n o t c a u s e  a n y  p r o b l e m s . 
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Che c k o u t  T e s t  

5 . 0  CHECKOUT TE S T  

5 . 1 S t a r t ing The T e s t  

O n c e  y o u ha v e  a l l  t h e  n e c e s s a r y  e q u i p m e n t  i n s t a l l e d  a n d  c o n n e c t e d  
p r o p e r l y ,  y o u a r e  r e a d y  t o  s t a r t  t h e  C h e c k o u t  T e s t .  F o l l o w t h i s 
p r o c e d u r e  c a r e f u l l y .  T h e n, i f  y o u r  A p p l e  i s  n o t  e q u. i p p e d  w i t h  
t h e  Au t o s t a r t  R O M  f e a t u r e , y o u  w i l l  h a v e  t o  d o  a f e w  e x t r a  s t e p s .  

T o  s t a r t  the Che c k o u t  T e s t :  

1 .  T u r n  o n  y o u r  v i d e o  m o n i t o r . 

2 .  O p e n  t h e  d o o r  t o  t h e  m a i n  d i s k  d r i v e .  ( T h e  m a i n  d r i v e  i s  
d r i v e  1 ,  i n  t h e  h i g h e s t-numb e r e d  p e r i p h e r a l  s l o t  c o n t a i n i ng 
a d i s k c o n t r o l l e r  c a r d .  B y  c o n v e n t i o n ,  t h i s i s  s l o t  6 . )  

3 .  C a r e f u l l y i n s e r t  y o u r  N a t u r a l  S p e e ch / Che ck o u t  T e s t  s o f t w a r e  
d i s k i n  t h e  d i s k d r i v e : 

a .  H o l d  t h e  d i s k e t t e  w i t h  y o u r  t h u m b  o n  t h e  l a b e l - - t h e  
l a b e l r e a d i n g C H E C K O U T  D I S K  s h o u l d  b e  f a c i n g u p . 

b .  P u sh i t  g e n t l y  i n t o  t h e  d i s k  d r i v e  a s  f a r a s  i t  w i l l  
g o . 

4 .  G e n t l y  c l o s e  the d i s k d r i v e  d oo r .  

5 .  T u r n  o n  y o u r  A p p l e  c o m p u t e r  b y  p r e s s i n g  t h e  p o w e r  s w i t ch .  
Thi s r o c k e r  s w i t c h  i s  l o c a t e d  o n  t h e  b a c k  o f  t h e  c o mp u t e r ,  
n e a r  t h e  l e f t  s i d e .  

If y o u r  App l e  i s  equip p e d  wit h  t h e  Au t o s t a r t  ROM fe a t u r e , t h e  
c o mp u t e r  wi l l  b e e p , t h e  r e d  l i g h t  l a b e l e d  I N  U S E o n  t h e  f r o n t  o f  
t h e  d i s k d r i v e  w i l l  c o me o n , a n d  the d i s k d r i v e. w i l l  s t a r t  whi r 
r i n g a n d  c ha t t e r i n g .  ( D o n ' t  b e  cpric e r n e d  b y  t h e s e  n o i s e s  - 
th e y  a r e  p e r f e c t l y  n o r m a l . )  A f t e� 5 t o  1 0  s e c o n d s ,  t h e  I N  U S E 
l i gh t  w i l l  g o  o f f , a n d  t h e  n o i s e s  w i l l  s u b s i d e .  Y o u a r e  r e a d y  t o  
c o n t i n u e  t o  S e c t i o n 5 . 2 .  

WARNI NG: I F  T HE LI GHT DOE S NOT COME O N  AND THE APPLE DOE S NOT 
BEEP, TURN OFF THE APPLE IMMEDIATELY!! 
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I f  your App l e  d oes NOT have the Autos tart ROM feature, i t  s i mp l y 
b e e p s ,  th e n  d i s p l a y s  a n  a s t e r i s k  ( * ) n e a r  t h e  b o t t o m o f  t h e  
s c r e e n, f o l l o w e d  b y  a b l i nk i n g  whi t e  b o x c a l l e d the c u r s o r .  T o  
f i n i sh s t a r t i n g u p  the Che ck o u t  T e s t, y o u  mu s t :  

1 .  P r e s s  the RE S E T  k e y . 

2 �  T y p e  t h e  n u m b e r  o f  t h e  p e r i p h e r a l  s l o t  t o  wh i c h t h e  m a i n  
d i s k d r i v e  i s  c o nn e c t e d  ( u s u a l l y  6 ) .  

3 .  T y p e the c o mb i n a t i o n  k e y s t r o k e ,  C T R L- P .  
k e y  whi l e  t y p i n g  the l e t t e r  P . )  

4 .  P r e s s  RE T U R N . 

( H o l d  d o wn the C T R L  

Th e d i s k d r i v e  shou l d  the n  s t a r t  u p, a s  d e s c r i b ed a b o v e .  N o w  y o u  
a r e  r e a d y  t o  c o n t i nu e  t o  S e c t i o n 5 . 2 .  

WARNING: I F  THE L I GHT DOES NOT COME O N  AND THE A P P L E  DOES NOT 
BEEP, TURN OFF THE APPLE IMMED IATELY!! 
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Ch e c k o u t  T e s t  

5. 2 T h e  C h ec k o u t  T es t  M e nu 

I f  a l l  h a s  g o n e  w e l l , y o u r  s c r e e n  s h o uld lo o k  l i k e  thi s : 

P L E A S E  S E L E C T  A T E S T : 

1 .  Ov e r l a y T e s t  
2 .  H o r i z o n t a l  A l i gnme n t  T e s t  
3 .  V i d e o  RAM W R / RD V e r i f i c a t i o n T e s t  
4 .  I n t e r r u p t T e s t  
5 .  S o u n d  T e s t  
6 .  S p e e ch T e s t  
7. E x i t T e s t  P r o g r am 

D U R I N G  ANY T E S T  P RE S S  S P A C E  B A R  T O  C O N T I NU E  

E N T E R  A NUMB E R : 

T h i s i s  a " m e n u "  s c r e e n  f r o m wh i c h  y o u  m a y  s e l e c t  wh a t  y o u  w a n t  
t o  d o .  T h e  f i r s t  s i x i t e m s  o n  t h i s m e n u  a r e  t e s t s .  T h e  l a s t  
s e l e c t i o n e n d s  the t e s t  p r o g r a m .  

S e l e c t  e a c h m e n u  i t e m  i n  t h e  o r d e r  l i s t e d .  T o  s e l e c t  a t e s t ,  
t y p e  the numb e r  o f  the t e s t  y o u w a n t  t o  d o , t h e n  p r e s s  the RE T U R N  
k e y  o n  t h e  A p p l e .  Wh e n  y o u f i n i s h a p a r t i c u l a r t e s t ,  p r e s s  t h e  
s p a c e  b a r t o  c o n t i nu e .  Y o u ' l l  au t o m a t i c a l l y  r e t u r n  t o  t h e  me nu 
s c r e e n  so y o u c an s e l e c t a n o th e r  t e s t .  

N o t e: T h i s s e c t i o n m e n t i o n s  s e v era l a d j u s t m e n t  c o n t r o l s , 
wh i c h a r e  s m a l l  a d j u s t m e n t  s c r e w s  o n  t h e  S u p e r S p r i t e .  
F or the e x a c t  l o c a t i o n  o f  e a ch c o n t r o l , p l e a s e  r e f e r  t o  
F i g u r e  1. W e  r e c o m m e n d  u s i n g  a s m a l l  p l a s t i c  s c r e w 
d r i v e r  f o r  a l l  adju s t m e n t s .  
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5.3 Tes t 1: Overlay Tes t 

Che c k o u t  T e s t  

B e f o r e b e g i n n i n g  thi s t e s t ,  adju s t  the t i n t  a n d  c o l o r c o n t r o l s  o n  
y o u r  t e l e v i s i o n o r  m o n i t o r  t o  the i r  m i d d l e  p o s i t i o n s .  

T h i s t e s t  a s k s  y o u  t o  f i n e - t u n e  t h e  c o l o r  b a r  p a t t e r n wh i c h 
a p p e a r s  o n  y o u r  s c r e e n : 

A d j u s t  t h e  t i n t , c o l o r ,  a n d  b r i g h t n e •s s  ( s o m e t i m e s c a l l e d b l a c k  
l e v e l )  c o n t r o l s  o n  y o u r  t e l e v i s i o n o r  m o n i t o r  un t i l  the f o u r th 
c o l o r  b a r  f r o m  t h e  l e f t  i s  d a r k  g r een a n d  t h e  b r i g h t n e s s  i s  
c o m f o r t a b l e  f o r  y o u .  

I f  t h e  c o l o r s  a r e  a c c u r a t e  a n d  t h e  p i c t u r e  i s  l o c k e d , p r e s s  t h e  
s p a c e  b a r  t o  c o n t i n u e  wi th the t e s t  m e n u .  

I f  y o u  c a n n o t  p r o p e r l y  a d j u s t  t h e  c o l o r ,  o r  i f  t h e  p i c t u r e  d r i ft s  
t o  t h e  r i g h t  o r  l e f t  a c r o s s  t h e  s c r e e n , a d j u s t  t h e  c o l or l o ck 
c o n t r o l ( whi ch i s  the s e c o n d  a d j u s t m e n t  c o n t r o l f r o m the b a c k  o f  
t h e  b o a r d )  u n t i l  t h e  p i c t u r e  s t o p s  m o v i n g a n d  t h e  f o u r t h c o l o r 
b a r  i s  a s  c l o s e  t o  d a rk g r e e n  a s  p o s s i b l e .  

P r e s s  the s p a c e  b a r  t o  r e t u r n t o  the t e s t  menu . 

5.4 Test 2 :  Horizon tal Al i g nme nt Test 

T h i s t e s t  a s k s  y o u t o  a d j u s t  the horizontal al i g nme n t  c o n t r o l 
whi ch i s  the c o n t r o l  c l o s e s t  t o  the b a c k  o f  the bo a r d .  U s u a l l y, 
t h i s w i l l  n o t  b e  n e c e s s a r y .  H o w e v e r , i f  y o u r  p i c t u r e  i s  n o t  
c e n t e r e d  o n  the s c r e e n , f o l l o w thi s p r o c e d u r e : 

1 .  S l o w l y  a d j u s t  t h e  h o r i z o n t a l  a l i g n m e n t  c o n t r o l  u n t i l  t h e  
s c r e e n  i s  c e n t e r e d  h o r i z o n t a l l y .  D u r i n g  t h i s t e s t , t h e  
p i c t u r e  n o r m a l l y  w i l l  j u m p  a r o u n d  s l i gh t l y  o n  t h e  s c r e e n ,  
a n d  the s p e ak e r  wi l l  b u z z .  

2 .  Wh e n  the p i c t u r e  i s  c e n t e r e d , p r e s s  the s p a c e  b a r  t o  r e t u r n  
t o  t h e  t e s t  m e n u .  

5.5 Tes t 3: Vi deo RAH WR / RD Verifi cat i on Test 

Thi s t e s t  che c k s  a l l v i d e o  RAM f o r  i n t e g r i t y .  
T e s t  3 :  

A f t e r  y o u s e l e c t  

o T h e  d i s p l a y w i l l  f l a s h b l u e  a n d  y e l l o w ( a l l v i d e o  R A M  i s  
f i l l e d w i th t e s t p a t t e rn s ) .  

o S e v e r a l r an d o m s p r i t e s w i l l  a p p e a r o n  the d i s p l a y .  

I f  the s c r e e n  d i s p l ay s  the me s s a g e , " ALL V I D E O  RAM O K , " p r e s s  the 
s p a c e  b a r  t o  r e t u r n t o  the t e s t  m e n u .  
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Che ckout Test 

Howe ver, if the test d e t e c t s a suspect ch i p  on t h e S u p e r S p r i t e , 
the display will tell y o u  to: 

1, Turn off the power to the A p ple. 

2 .  Reinstall the SuperSprite , 

3 .  Repeat thls test. 

4 .  If the p roblem continues, call S y n e tix C u s t o m e r S e r v i c e a t  
(800) 426-7412. 

5.6 Te s t  4: Inte r r u p t  Te s t  

T he S u p e r S p r i t e  g e n e r a t e s  I R Q  i n t e r r u p t s  ( m a s k a b l e  i n t e r r u p t  
r e q u e s t s )  a t  a r a t e  o f  6 0 Hz. The s e  i n t e r r u p t s  c o r r e s p o n d  t o  the 
e n d  o f  a v i d e o  f r a m e .  M a n y  p r o g r a m s  w i l l  n o t  u s e  t h i s f e a t u r e .  
B u t i f  y o u ha v e  o n e  tha t d o e s , y o u c an r u n  thi s t e s t  t o  m a k e  s u r e  
th e S u p e r S p r i t e  i s  g e n e r a t i n g the i n t e r r u p t s  a s  e x p e c t e d .  

The s o u n d  t o n e  a n d  chang e s  i n  the b a c k d r o p  c o l o r  a r e  a l l  h a n d l e d 
o n  an i n t e r r u p t - d r i v e n b a s i s .  Th e r e f o r e , d u r i n g t h e  t e s t ,  f o u r  
s p r i t e s  m o v e  r a p i d l y  o n  t h e  s c r e e n  a s  a t o n e  s o u n d s i n  s u c c e s 
s ive l y l o w e r p i t c he s a n d  the b a c k d r o p c o l o r  chang e s .  

Ho w e v e r ,  i f  the i n t e r r u p t s  a r e  n o t  f u n c t i o n i n g  p r o p e r l y ,  the t o n e  
m a y  n o t  s o u n d  o r  c ha n g e o r  t h e  b a c k d r o p  c o l o r  m a y  r e m a i n  t r a n s 
p a r e n t . Yo u c a n n o t  f i x t h i s p r o b l e m, I n s t e a d , c a l l  S y n e t i x 
C u s tom e r S e r v ic e a t  (800) 4 2 6 - 7 4 1 2 .  

P r e s s  the s p ace b a r  to r e t u r n to the t e s t  m e n u . 

5.7 Te s t  5: S o un d  Te s t  

T h e  Soun d T e s t che c k s  f o r  p r o p e r  o p e r a t i o n o f  t h e  n o i s e  a n d  t o n e  
g e n e r a t ors , th e 1 6  prog r amm abl e f i l t e r s , a n d  t h e  e n v e l o p e  g e n e r a 
to r. You c an a dju s t  t h e  s o u n d  o n l y  d u r i n g  t h e  t o n e  t e s t - - a l l 
o t h e r  adj u s tm e n t s m u s t b e  d o n e  at th e f a c t o r y .  

1. No ise T e s t .  
s o und . 

Du r i n g t h e  no i s e  t e s t , l i s t e n  f o r  a h i s s i n g  

2. Ton e T e s t .  A t on e  ( d e c r e a s i n g  in p i t c h )  s h o u l d  s o u n d  e a c h 
tim e y o u se e t h e  w o r d s , " T o n e  G e n e r a t o r  A , "  " T o n e G e n e r a 
t o r B," a n d  "To ne Ge n e ra t o r  C , " o n  t h e  s c r e e n .  A s  n e e d e d , 
slo w l y  adj u s t  t h e  volume level c o n t r o l ,  wh i c h i s  t h e  
control c l o s e s t to the k e y b oard . 
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Checkout Te s t 

3. F i l t e r  T e s t. A to n e  s h ou l d s o u n d  e a ch t i me a numb e r  a p p e a r s  
o n  t h e  s c r e e n .  I f  y o u d o  n o t  h e a r  a t o n e  f o r  a n y  g i v e n  
f i l t e r  n u mb e r , c h e c k  the v o l u me c o n t r o l o f  y our t e l e v i s i o n 
o r  mo n i t o r ,  t h e n  t r y  t h i s t e s t  a g a i n. 

4 .  E n v e l o p e  T e s t .  
t o n e . 

D u r i n g  t h i s t e s t ,  l i s t e n  f o r  a d e c a y i n g  

I f  a n y  t e s t  d o e s  n o t  p e r f o r m p r o p e r l y ,  p l e a s e  c a l l S y n e t i x  C u s 
t o me r S e r v i c e  a t  (800) 4 2 6 - 7 4 1 2 .  

P r e s s  t h e  s p a c e  b a r  t o  r e t u r n  t o  t h e  t e s t  m e n u . 

5 . 8  Test 6: S p e e ch Test 

Du r i n g  th i s  t e s t  t h e  c o mp u t e r  w i l l  t a l k  t o  y o u  a n d  t e l l  y o u  wh a t  
t o  d o .  

I f  y o u  d o  n o t  h e a r  t h e  c o m p u t e r ' s  v o i c e ,  c h e c k  t h e  v o l u m e  l e v e l  
c o n t r o l o n  y o u r  S u p e r S p r i t e , a n d  r e p e a t  t h i s  t e s t .  I f  t hi s  
p r o b l e m p e r s i s t s , c a l l S y n e t i x  C u s t o m e r  S e r v i c e  a t  (800) 4 2 6 -

7 4 1 2 .  

P r e s s  t h e  s p a c e  b a r  t o  r e t u r n t o  t h e  t e s t  m e nu . 

5 . 9  E nd o f  Test 

Wh e n  y o u  s e l e c t  c h o i c e  7 on t h e  t e s t  me nu , t h e  " ] " p r o mp t s h o u l d  
a p p e a r .  T h i s p r o mp t  s i g n a l s  t h e  e n d  o f  t h e  C h e ck out T e s t .  
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Ha vin g  T r o u b le ?  

6.0 HAVING TROUBLE? 

I f  y o u  h a v e a p r o b l e m g e t t i n g  t h e  S u p e r S p r i t e  t o  w o r k  w i t h  y o u r  
A p p l e ,  u s e  t h i s  t a b l e  t o  f i g u r e  o u t w h a t  t o  d o .  I f  a n y  p r o b l e m 
p e r s i s t s , c h e c k  y o u r  Ap p l e . 

PROBLEM 

P o w e r  i n d i c a t o r  
d o e s  n o t  l i g h t , o r  
Ap p l e  d o e s  n o t  b e e p  
w h e n  y o u t u rn o n  
t h e  p o w e r . 

H o r i z on t a l  d r i f t  

Ap p l e  v i d e o  i s  
n o t  c e n t e r e d  o n  
t h e  s c r e e n  

T h e  s p e ak e r  
b u z z e s . 

PROBABLE C AU SE 

M o l ex c o n n e c t o r  
t o  R F  m o d u l a t o r  
u p s i d e  d o wn .  

S u p e r S p r i t e  i s  
n o t  l o c k e d  t o  
Ap p l e v i d e o .  

T h e  h o r i z o n t a l  
a l i gnme n t  c o n t r o l  
i s  o u t  o f  a d j u s t 
m e n t . 

S p e ak e r  c ab l e  i s  
n o t  f i r m l y  c o n 
n e c t e d .  

WHAT TO DO 

1 .  P o we r d o wn 
i mme d i a t e l y I I 

2 .  C h e c k  t h e  RF 
m o du l a t o r  c o n 
n e c t i o n , a n d  
c o r r e c t  i f  n e e d e d . 

3 .  R e m o v e  t h e  S u p e r 
S p r i t e , a n d  c h e c k  
t h e  i n s t a l l a t i o n 
i n s t r u c t i on s  i n  
S e c t i o n 4.0. 

1 .  

2 .  

1 .  

2 .  

P r e s s  C T RL a n d  
R E S E T  a t  t h e  s am e  
t i me . 

Ad j u s t  t h e  c o l o r  
l o ck c o n t r o l  s l ow -
l y  a n d  c a r e f u l l y 
u n t i l  t h e  f ou r t h  
c o l o r  b a r f r o m 
t h e  l e f t  i s  d a r k  
g r e e n . 

Run t h e  t e s t  
s o f t w a r e . 

S e l e c t  t h e  H o r i -
z o n t a l  A l i g n me n t  
T e s t ,  a n d f o l l o w  
t h e  i n s t r u c t i o n s  
i n  S e c t i o n 5. 2 .  

R e c o n n e c t  t h e  
s p e ak e r  c a b l e . 
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I 

PROBLEM 

Y o u  he a r  no s o u n d . 

Y o u s e e  n o  v i d e o .  

PRO BABLE C AUSE 

The v o l u me i s  t o o  
l o w .  

The c a b l e s  a r e  
n o t  f i r m l y  c o n 
n e c t e d , o r  they 
are  c o n n e c t e d  t o  
the w r o n g  c a b l e  
j a c k .  

H av i n g  T r o u b l e ?  

WHAT T O  DO 

In c r e a s e  the v o l 
u m e  c o n t r o l  on 
y o u r  mo n i t o r  
o r  t e l e v i s i on .  

1. Che c k  the c a b l e  
c o nn e c t i o n s  b e t 
we e n  the S u p e r 
S p  r i t e  a n d  the 
Ap p l e; c o r r e c t  
i f  n e e d e d . 

2 .  I n c r e a s e  the 
b r i g ht n e s s  and 
c o n t r a s t  c on t 
r o l s  o n  y o u r  
t e l e v i s i o n o r  
m o n i t o r . 

3 .  I f  y o u s t i l l  
have n o  v i d e o , 
p o we r d o wn 
i mme d i a t e l y ! 
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T e c hn i c a l Re f e r e n c e  Gu i d e  

7 . 0 TECHN ICAL REFERENCE GU IDE 

7 . 1  Sup e r S p r i t e  S lot Pos i t i on 

T h e  S u p e r S p r i t e  c an o n l y  w o r k  i n  t h e  Ap p l e  m o t h e r b o a r d 's s l o t  7 .  

T h i s i s  b e c a u s e  t h e  c o m p o s i t e  s y n c  ( p i n  1 9 )  a n d  3 . 5 7 9  M Hz c o l o r 
r e f e r e n c e  ( p i n 3 5 )  a p p e a r  o n l y  i n  s l o t  7 o f  t h e  Ap p l e .  T h e s e  t w o  
s i g n a l s  a r e  n e c e s s a r y  f o r  p r o p e r  o p e r a t i o n o f  t h e  v i d e o  c i r c u i t 
r y . 
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7 . 2  Ad d r es s i ng 

T e c h n i c a l  Re f e r e n c e  Gu i d e  

P l e a s e  r e f e r  t o  t h e  f o llo w i n g  t a b l e  f o r  addr e s s i n g  i n  s l o t  7 .  

D E CIMAL 

4 9 4 0 7  
4 9 4 0 6  
4 9 4 0 5  
4 9 4 0 4  

4 9 4 0 3  
4 9 4 0 2  
4 9 4 0 1  
4 9 4 0 0  

4 9 3 9 9  

4 9 3 9 8  
4 9 3 9 7  
4 9 3 9 6  
4 9 3 9 5  

4 9 3 9 4  

4 9 3 9 3  
4 9 3 9 2  

H E X  

$ C O F F 
$ C O F E  
$ C O F D 
$ C O F C  

$ C O F B 
$ C O F A  
$ C O F 9  
$ C O F 8  

$ C O F 7  

$ C O F 6  
$ C O F 5  
$ C O F 4  
$ C O F 3  

$ C O F 2  

$ C O F 1  
$ C O F O  

C HIP A D D RE S S E D  

S o u n d  
S o und 
S o u nd 
S o und 

unu s e d 
unu s ed 
unu s e d  
un u s e d  

V D P  

V i de o  S wi t c h  
V i d e o  S w i t c h  
V i de o  S wi t c h  
V i d e o  S w i t c h  

S p e e c h 

V D P  
V D P  

F U N C TIO N 

REGI S T E R  W RITE O R  
D A T A  READ 
D A T A W RI T E  
D A T A WRITE 

W RITE O NLY / F RAME RE S E T  

MIX V D P / EX T E R N AL VID E O  
A P P L E  O NLY O U T  
AP PLE VID E O  I N  O N  
AP PLE VID E O  I N  O F F  

D A T A  W RI T E / S T A T U S READ 

REGI S T E R  WRITE 
VRAM READ / WRITE 

T a b l e  1 .  S l o t  7 A d d r e s s i n g  
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T e c h n i c al R ef e r e n c e  Gu i d e  

7.3 In t e r rup t s  

T h e  T M S 9 9 1 8 A ( V D P )  g e n e r a t e s  i n t e r r u p t s  a t  a r a t e  o f  6 0 H z. T h e s e  
i n t e r r u p t s  c o r r e s p o n d  w i t h  t h e  e n d  o f  e a c h  v i d e o  f r a m e .  T h e  
i n t e r r u p t  l i n e  o n  t h e  V D P  i s  t i e d  t o  t h e  I R Q  l i n e  o f  t h e  A p pl e  
b u s , wh i c h all o w s  y o u  t o  t ak e  a d v a n t a g e  o f  m a s k a bl e  i n t e r r u p t s  i n  
y o u r  p r o g r a m s. 

You shou ld u s e  i n t e rrup t s  f o r  t h e s e  r e a s o n s : 

o I n t e r r u p t s  h a p p e n  o n  a r e g ul a r b a s i s .  T h i s' all o w s  c e r t a i n  
p r o g r ammi ng e v e n t s  t o  b e  t i me d , s u c h  a s  mu s i c al t o n e  g e n e r a 
t i o n ,  s p r i t e  c oll i s i o n  c h e c k i n g , o r  k e y b o a r d  p oll i n g. 

o I n t e r r u p t s  a r e  g e n e r a t e d  a t  t h e  e n d  o f  a f r a m e .  T h i s i s  
al s o  w h e n  t h e  s t a t u s  r e g i s t e r  o f  t h e  V D P  i s  r e a d. F o r  mo r e  
i n f o r m a t i o n  o n  t h e  s t a t u s  r e g i s t e r , pl e a s e  s e e  t h e  T e x a s  
I n s t r u m e n t  T M S 9 9 1 8  m a nu al .  

To enab l e  i n t e rrup t s ,  f oll o w  t h e s e  s t e p s : 

1 .  E n a bl e  V D P  i n t e r r u p t s  b y  s e t t i n g  b i t  5 o f  r e g i s t e r  1 ,  
F o r  e x ampl e : 

E N A B L E 9  L D A  O L D R E G l ; K E E P  A C O P Y  O F  R E G I S T E R S  I N  A P P L E  
O RA 11 $ 2 0  ; S E T  B I T  5 IF N O T  ALRE ADY S E T  
L D Y  11 $ 0 1  ; RE G I S T E R  1 
S T A V R E G  ; S T O RE D A TA 
S T Y V R E G  ; S T O RE R E G I S T ER NUMB E R  
R T S  

RAM 

2 .  All o c a t e  t h e  i n t e r r u p t  i n  t h e  Ap pl e .  U n d e r  D O S  3. 3 ,  t h i s 
d o n e  b y  s e t t i n g t h e  i n t e r r u p t  v e c t o r  a t  l o c a t i o n $ 3 F 4. 

AL L O C  L D A  ll < I RQ H AND ; L S B  O F  Y O U R  I N T E RRU P T  HAND L E R  AD D R E S S  
S T A I R Q V E C T  ; I R Q  V E C T O R  A T  $ 3 F 4 
L D A  ll> I R QHAND ; M S B  O F  Y O U R I N T E RRU P T  HAND L E R  AD D RE S S  
S T A I R Q V E C T + l  

3 .  S e t  t h e  " en a bl e  i n t e r r u p t s " fl a g  o n  t h e  6 5 0 2 . 

E NABL E 6 CL I ; E NABL E  I N T E RR U P T S  O N  6 5 0 2  

i s  

To wr i t e an int err u p t  han d l e r, i t  i s  i m p o r t a n t  t h a t  y o u f oll o w  
t h e s e  s t e p s :  

1. P r e s e r v e  t h e  c on t e n t s  o f  t h e  x a n d  y r e g i s t e r s , 

2. Re a d  t h e  V D P  r e g i s t e r  l o c a t i o n  ( a ck n o wl e d g e  i n t e r r up t ) .  

3. P e r f o r m i n t e r r u p t p r o c e s s i n g . 

4 .  Re s t o r e t h e  c o n t e n t s  o f  t h e  x a n d  y r e g i s t e r s . 

5. Re s t o r e t h e  c o n t e n t s  o f  t h e  a c c umul a t o r  f r o m l o c a t i o n $ 4 5. 
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6.  Re t urn . 

IRQHAND TXA 
PHA 
TYA 
PHA 
L D A  V R E G  

; P RE S E RVE T H E  X R E G I S T E R  
; O N T H E  S T A C K  
; P RE S E RVE THE Y REG I STER 
; O N THE S T A C K  
; RE AD THE V D P  RE G I S T E R  

s o me u s e r  p r o c e s s i n g  

P L A  
T AY 
P L A  
T AX 
LDA $ 4 5  
R T! 

; RE S T O RE T H E  
; Y  RE G I S T E R  FROM T H E  S T ACK 
; RE S T O RE T H E  
; X  REG I S T E R  FROM THE S T ACK 
; RE S T O RE T H E  AC C UMULA T O R  

Pl e a s e  obse rve the fo l l owing pre c auti on: In t e r ru p t s  mu s t  b e  ma s k 
e d  o n  t h e  6 5 0 2  b e f o r e a n y  r e a d s  o r  w r i t e s  t o  v i d e o  R A M  o r  V D P  
r e g i s t e r s .  O t h e r w i s e ,  i n t e r r u p t s  m a y  i n t e r f e r e  w i t h  t h e  s y n 
c h r o n i z a t i o n b e twe e n  t h e  6502 and t h e  V D P .  

No t e: It i s  unn e c e s s a r y  t o  d i s a b l e  i n t e r r u p t s on t h e  V D P . 

T ALKV D P  S E! ; MA S K  I N T E RRU P T S  

i n t e r a c t i o n wi t h  v i d e o  RAM o r  r e g i s t e r s  

C L I  ; E NABLE INT E RR U P T S 
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7.4 Graphi c s  C i rcu i t ry De scrip t ion 

T h e  T e x a s  I n s t r u men t s T M S 9 9 1 8 A V i d e o  D i s p l a y P r o c e s s o r  ( V D P )  i s  
o n e  o f  t h r e e  i m p o r t a n t  c h i p s  i n  t h e  S u p e r S p r i t e  c i r c u i t r y .  A s  a 
s l a v e  c e n t r a l  p r o c e s s i n g  u n i t ,  i t  i s  c a p a b l e  o f  g e n e r a t i n g �o l o r 
c o mp o s i t e  g r a p h i c s  i n d e p e n d e n t  o f  t h e  h o s t  p r o c e s s o r .  I t  h a s  1 6K 
b y t e s  o f  RAM d e d i c a t e d  s o l e l y  t o  v i d e o  g e n e r a t i o n .  T h e  v i d e o  R AM 
a p p e a r s  t o  b e  s t a t i c  t o  t h e  A p p l e  s i n c e  t h e  V D P  h a n d l e s  a l l  
r e f r e s h  o p e r a t i o n s  i n  t h e  v i d e o  R AM . 
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7.5 Sound C i rcu i t ry D e scr i p t i on 

S o u n d s a r e  g e n e r a t e d  b y  t h e  G e n e r al I n s t r u m e n t s  A Y - 3 - 8 9 1 2  P r o 
g r a mm a bl e S o u n d  G e n e r a t o r  ( P S G ) , wh i c h  i s  t h e  s e c o n d  o f  t h e  t h r e e  
S u p e r S p r i t e  c i r c u i t r y c h i p s. I t  u s e s  t h r e e  s e p a r a t el y  a d d r e s s 
a bl e t o n e  g e n e r a t o r s , e a c h  c a p a bl e  o f  p r o d u c i n g  t o n e s  i n  t h e  1 5  
H z  t o  6 3  K H z  r a n g e  wi t h  a 1 2 - b i t  t o n e  c o n t r ol r e s ol u t i o n. 

T h e  ampl i t u d e  ( v ol u me ) o r  e n v elo p e  s h a p e  f o r  e a c h  t o n e  g e n e r a t o r  
i s  i n d e p e n d e n tl y  c o n t r oll abl e. T h e r e  i s  al s o  a t o n e  s o u r c e. T h e  
t h r e e  t o n e s  a n d  n o i s e  s o u r c e  c a n b e  s el e c t e d  i n  a n y  c om b i n a t i o n 
u s i n g  t h e  r e g i s t e r  7 m i x e r. T h e  v ol u m e  o f  e a c h  t o n e  c h a n n el i s  
s o f t w a r e  s el e c t a bl e ,  u s i ng o n e  o f  1 6  p r o g r ammabl e  f il t e r s. Y o u 
m a y  al s o  s el e c t o n e  o f  t e n e n v el o p e s. 

To s e l ec t  f i l t e r s ,  f oll o w  th e s e  s t e p s: 

1 • 

2. 

Ad d 6 4  t o  t h e  c o n t e n t s  o f  r e g i s t e r  7 .  

t h e  f i r s t  t i me. 
T h i s i s  r equ i r e d  o nl y  

No t e: I f  y o u  d o n ' t  a d d  6 4 ,  t h e  d e f a ul t i s  f il t e r  1 5  
s el e c t e d. 

S t o r e  a f il t e r  numb e r  i n t o  r e g i s t e r  1 4. 
2 f o r  t h e  c o n t e n t s  o f  r e g i s t e r  1 4. 

Re f e r  t o  t h e  T a bl e  

I n s t all a t i o n  and T e c h n i c al Re f e r e n c e  - - 2 9  



T e c h n i c a l  Refe r e n c e  Gu i d e  

F I L T E R  NUMB E R  F I L T E R  T Y P E  C O RNER FRE Q U E N C Y  

0 H i g h  P a s s  400 H z  
1 L o w  P a s s  400 H z  
2 B a n d  P a s s  400 H z  
3 N o  F i l t e r  400 H z  

4 H i g h  P a s s  800 H z  
5 L o w  P a s s  800 H z  
6 B an d  P a s s  800 H z  
7 No  F i l t e r  800 -lliz 

8 H i g h  P a s s  1600 H z  
9 L o w  P a s s  1600 H z  

10 B a n d  P a s s  1600 H z  
11 N o  F i l t e r  1600 H z  

12 H i g h  P a s s  3200 H z  
13 L o w  P a s s  3200 H z  
1 4  B an d  P a s s  3200 H z  
15 N o  F i l t e r  3200 H z  

T a b l e  2 .  R e g i s t e r  14 C o n t e n t s  
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To p rogram the sound g e n e rator, f o l l o w  th e s e  s t e p s : 

1 .  S t o r e  t h e d e s i r e d  r e g i s te r  n u m b e r  ( 1  th r o u g h  1 5 )  i n  $ C O F F  
( 4 9 4 07 ) .  

2. S to r e q a t a  t o  th a t  r e g i s te r  i n  $ C O F D  ( 4 9 4 05 ) .  T h e  d a t a  i s  
th e n  aut o mati c a l l y  r o uted to th e pr e s e l e c t e d  r e g i s te r .  

Not e :  T h i s  s te p  may b e  r e pe ated f o r  c o n t i n u e d  a c c e s s  to  
th e s ame r e g i s te r. 

N o te : D a t a  i s  s t o r e d  t o  t h e s e  l o c a t i o n s  b y  u s i n g  t h e P O K E 
c o m m a n d  f r o m App l e s o f t ,  o r  a n y  o f  t h e s t o r e  c o mm a n d s  
f r o m  m a c h i n e  l an g u a g e. 

F o r  e x a mp l e , to  pr o du c e  a tone y o u w o u l d  s t o r e  one of th e 
f o l l o w i n g  r e g i s te r s  i n  $ C O F F  ( 4 9 4 0 7 ) ,  and s t o r e  i t s  c o nte nts 
i n  $ C O F D  ( 4 9 4 05 ) .  

REGIS T E R  C O N TE N T S  RE S U L T  

0 1 00 F i n e -tu n e  the t o n e  

7 62 T o n e  A o n l y  ( n o f i lte r s )  

8 1 5  Max i mum v o l u m e  o n  T o n e  A 
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T h e  r e g i s t e r s  o n  t h e  s o u n d  g e n e r a t o r  f u n c t i o n a s  f o l l o w s : 

RE G I S T E R  F U NC T I O N  

0 F i n e  t u n e  f o r  c h an n e l A f r e q u e n c y  

C o a r s e  t u n e  f o r  c h a nn e l  A f r e q u e n cy 

2 F i n e  t u n e  f o r  c h an n e l B f r e q u e n c y  

3 C o a r s e  t u n e  f o r  c h a n n e l B f r e q u e n c y  

4 F i n e  t u n e  f o r  c h an n e l  C f r e q u e n c y  

5 C o a r s e  t u n e  f o r  c h a nn e l  C f r e q u e n c y  

6 S o u n d  p e r i o d  f o r  n o i s e  g e n e r a t o r  

7 M i x e r ( 0 - 6 3  d i s ab l e s  f i l t e r i n g ) 

8 V o l u m e  f o r  c h an n e l A 

9 V o l u m e  f o r  c h ann e l  B 

1 0  V o l u m e  f o r  c h an n e l  C 

1 1  E n v e l o p e  p e r i o d  f i n e  t u n e  

1 2  E n v e l o p e  p e r i o d  c o a r s e  t u n e  

1 3  E nv e l o p e  s h a p e  

1 4  F i l t e r  numb e r  

T a b l e  3 .  S o u n d  R e g i s t e r s  

T h e  w a y  t o n e  p e r i o d ( p i t c h )  i s  s p e c i f i e d f o r  a g i v e n  c h a n n e l i s  
b y  s t o r i n g  d a t a  t o  a r e g i s t e r  p a i r  ( f o r  e x a mp l e ,  r e g i s t e r s  1 a n d  
2 ). T h e s e  r e g i s t e r s  c o r r e s p o n d  t o  t h e  f i n e- t u n e  a n d  c o a r s e- t u n e  
s e t t i ng s f o r  t h e  P S G .  

T o  c a l c u l a t e  t h e  p r o p e r  v a l u e s  f o r  a p a r t i c u l a r r e g i s t e r  t o  
p r o d u c e  a g i v e n  p i t c h ,  u s e  t h e  f o r mu l a :  

T o n e  P e r i o d  = c l o c k f r e q u e n c y  I 1 6  X d e s i r e d  p i t c h  

s o , o n  t h e  Ap p l e , wi t h  a c l o c k s p e e d  o f  1 . 0 2 3  M H z : 

T o n e  P e r i o d  1 , 0 2 2 , 7 2 7 I 1 6  X d e s i r e d  p i t c h 

6 3 , 9 2 0 . 4 3 8  / d e s i r e d  p i t c h  
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S o  i f  y o u w a n t  t o  c a l c u l a t e  t h e  t o n e  p e r i o d f o r  t h e  A a b o v e  
m i d d l e  C ,  wh i c h  h a s  a p i t c h o f  4 4 0  H z , y o u  w o u l d  s i m p l y  p e r f o r m 
t h e  c a l c u l a t i o n :  

T o n e  P e r i o d  6 3 , 9 2 0 . 4 3 8  I 4 4 0  

1 4 5  

T h i s v a l u e  i s  l e s s  t h a n 2 5 5 , a n d  i s  s p e c i f i e d b y  s t o r i n g  i t  i n  
t h e  f i n e - t u n e  r e g i s t e r , a n d  s t o r i n g  a z e r o  i n  t h e  c o a r s e - t u n e  
r e g i s t e r .  A s  t h e  d e s i r e  p i t c h  b e c o m e s l o w e r ,  t h e  c o a r s e - t u n e  
r e g i s t e r  wi l l  h a v e  t o  b e  u t i l i z e d .  T h e  v a l u e s  f o r  t h e  t w o  r e g i s 
t e r s  may b e  c a l c u l a t e d  w i t h  t h e  B A S I C  p r o g r am :  

1 0  TEXT : HOME : INPUT "WHAT I S  THE DE S IRED P I TCH ( IN HZ)? ";P 
20 TP INT(6392 0 . 438 / P) 
30 CT = TP - INT(TP / 2 55) * 255 
40 FT = TP - CT * 2 55 
50 P RINT "THE C OARSE-TUNE TO PRODUCE A P ITCH OF ";P;" I S: ";C T  
60 PRINT "THE FINE-TUNE I S: ";FT 
70 PRINT "THE O VERALL TONE PER IOD I S: ";TP 
80 PRINT INPUT "CALC ULATE ANOTHER SET OF VALUE S (Y/ N)? ";A$ 
90 IF A$ = "Y" OR A$ = 

"y" THEN 1 0  
1 00 END 

T h e  m ix e r  r e g i s t e r  ( r e g i s t e r  7 )  d e t e r m i n e s w h e t h e r  t o n e , n o i s e ,  
o r  b o t h a r e  e n a b l e d  o n  a g i v e n  c h a n n e l .  I n  a d d i t i o n ,  t h e  m ix e r  
r e g i s t e r  d e t e r m i n e s wh e t h e r  o r  n o t  f i l t e r i n g  wi l l  b e  e n a b l e d .  T h e  
f o l l o w i n g  t ab l e  g i v e s  t h e  t o n e  e n a b l e / d i s a b l e  s e t t i ng s : 

Reg i s t e r  I.. V a l u e  C h a nn e l  E n a b l e d  

0 A , B , C  

B , C  

2 A , C  

3 c 

4 A , B  

5 B 

6 A 

7 n o n e  

T a b l e  4 .  M ix e r  Re g i s t e r  S e t t i ng s  
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T o  o b t a i n  t h e  c o r r e c t  v a l u e  f o r  t h e  m i x e r  r e g i s t e r ,  d e t e r m i n e  
wh i c h  c h an n e l s  a r e  t o  p r o d u c e  t o n e s , wh i c h  a r e  t o  p r o d u c e  n o i s e , 
a n d  w h e t h e r  o r  n o t  f i l t e r i n g  i s  d e s i r e d .  U s e  t h e  f o l l o win g 
f o r mu l a  t o  d e t e r m i n e  t h e  c o r r e c t  v a l u e  f o r  t h e  m i x e r: 

M i x e r  V a l u e  = T o n e  S e t t i n g  + N o i s e  S e t t i n g  X 8 

I f  y o u  i n t e n d t o  u s e  f i l t e r i n g , s i m p l y  a d d  64 t o  t h e  v a l u e  c a l c u 
l a t e d  a b o v e .  

S o ; i f  y o u  w i s h  t o  p r o d u c e  a n  u n f i 1 t e  r e d  t o n e  o n  c h a n n e  1 A o n l y ,  
t h e  t o n e  s e t t i n g  i s  6 a n d  t h e  n o i s e  s e t t i n g  i s  7 .  P l u g g i n g t h e s e  
v a l u e s  i n t o  t h e  a b o v e  f o r mu l a  y i e l d s  6 2  ( i f  y o

,
u w a n t  f i l t e r i n g  

e n a b l e d ,  u s e  1 2 6) .  

T h e  v o l u m e  ( a m p l i t ude ) c o n t r o l  r e g i s t e r s  (8 t h r o u g h  1 0) a c c e p t 
v a l u e s b e t w e e n  0 a n d  1 5  i n c l u s i v e .  T o  s p e c i f y  f u l l  v o l u me , s t o r e  
a 1 5  i n  t h e  a p p r o p r i a t e  r e g i s t e r , a n d  t o  s h u t  o f f  a c h a n n e l ,  
s t o r e  a 0 i n  t h e  a p p r o p r i a t e  r e g i s t e r .  

A v a l u e  o f  1 6  s p e c i f i e s  t h a t  v o l u m e  w i l l  b e  c o n t r o l l e d b y  t h e  
e n v e l o p e  g e n e r a t o r .  

R e g i s t e r s  1 1  a n d  1 2 a r e  t h e  e n v e l o p e  p e r i o d  c o n t r o l  r e g i s t e r s .  
L i k e  t h e  t o ne p e r i o d  r e g i s t e r s , t h e  e n v e l o p e  p e r i o d  c o n t r o l  
r e g i s t e r s  a r e  p a i r e d .  Y o u  m a y  c a l c u l a t e  e n v e l o p e  p e r i o d  w i t h  t h e  
f o l l o w i n g  f o r mu l a: 

Enve l o p e  F r e q u e n c y  C l o c k F r e q u e n c y  I 2 5 6  X E nv e l o p e  P e r i o d  

s o , 

Env e l o p e  P e r i o d  = 3 9 9 5 . 02 7 3  I E nv e l o p e  F r e q u e n c y 

( u s i n g  t h e  1 . 02 3 MHz  c l o c k o n  t h e  Ap p l e ) 

F o r  e x a m p l e ,  i f  y o u  w i s h e d  t o  p r o d u c e  a t o n e  w i t h  a 3 00 H z  
e n v e l o p e  p e r i o d , y o u w o u l d  s p e c i f y a n  e n v e l o p e  p e r i o d  o f  1 3 .  

Re g i s t e r  1 3  s p e c i f i e s  t h e  e n v e l o p e  s h a p e .  O n l y  t h e  l e a s t  s i g n i f 
i c a n t  f o u r  b i t s  o f  t h e  r e g i s t e r  a r e  r e c o g n i z e d , a n d  t h e  f o l l o w i n g  
t a b l e  b r i e f l y  e x p l a i n s  t h e  v a r i o u s  s e t t i n g s .  

In s t a l l a t i o n a n d  T e c h n i c a l  Re f e r e n c e  -- 3 4  



T e c h n i c al Re f e r e n c e  Gu i d e  

D e c i m al V al u e  C o n t i n u e  Attack A l t e r n a t e  H ol d  

0 no no xx xx 

4 n o  yes KX xx 

8 yes no no n o  

9 y e s  no n o  y e s  

10 y e s n o  ye s n o  

1 1 y e s n o  y e s  y e s  

14 y e s y e s  y e s  n o  

1 5  y e s  y e s  y e s  y e s  

T a b l e  5. P r o g r ammabl e  E n v el o p e s  

W h e n  h o ld is s e t  o n , i t  l i m i t s  t h e  e n v el o p e  t o  o n e  c y cl e , h ol d i n g  
t h e  l a s t  count of t h e  e n v el o p e  c o u n t e r  ( e i t h e r  h i g h  o r  l o w ) .  

W h e n  a lter n ate i s  s e t  o n , t h e  e n v el o p e  c o u n t e r  r e v e r s e s  c o u n t 
d i r e ct i on a f te r  e a c h  c y cl e .  

When a tt a ck i s  s e t  o n , t h e  e n v el o p e  c o u n t e r  c o u nt s  u p , a n d  w h e n  
i t  i s  set off i t  c o u n t s d o w n .  

When co n t inue i s  set o n , t h e  c y cl e  p a t t e r n i s  a s  d e f i n e d  b y  t h e  
h o ld setting, o t h e rwi s e  t h e  g e n e r a t o r  w ill r es e t  t o  z e r o  a f t e r  
one cycle, and hold a t  t h a t  c o u n t . 

lnHtRllRtlan and T e c h ni c al Re f e r e n c e  -- 3 5 



T e c h n i c al R e f e r e n c e  Gu i d e  

7.6 S p e e ch C i r cu i t ry De s c r i p t ion 

T h e  T e x a s  I n s t r u m e n t s  T M S  5 2 2 0 s p e e c h  p r o c e s s o r i s  t h e  t h i r d  o f  
t h e  t h r e e  S u p e r S p r i t e  c i r c u i t r y c h i p s .  I t  u s e s  t h e  E c h o  ] [  
c i r c u i t r y , wh i c h  mo d el s  t h e  h u m a n  v o c al t r a c t  u s i n g  L i n e a r, P r e 
d i c t i v e  C o d i n g  ( L P C ) .  I n s t e a d  o f  s t o r i n g  t h e  a c t u al s p e e c h  
s i g n al ,  o nl y  t h o s e  p a r a m e t e r s  n e e d e d  t o  d e s c r i b e  e a c h  s p e e c h 
s o u n d  a r e  s t o r e d .  

I n s t all a t i o n a n d  T e c hn i c al R e f e r e n c e  -- 3 6  



B i b li.o g r a p h y 

T h e  p u b l i c a t i o n s  l i s t e d  b e l ow may b e  o f  u s e  t o  a d v a n c e d  p r o g r am 
m e r s  wh o a r e  c o n c e r n e d  w i t h  t h e  t i m i n g  c o n s t r a i n t s a n d  t h e o r y  o f  
o p e r a t i o n o f  t h e  v a r i o u s  h a r d w a r e  d e v i c e s  u s e d o n  t h e  
S u p e r S p r i t e . 

App l e s o f t  R e f e r e n c e  M a n u a l ; Ap p l e  C o m p u t e r , In c , , 1 9 8 2 , 
C u p e r t i n o , C a , 

� 11 O wn e r ' s  Manu a l ; Ap p l e  C o mp u t e r ,  I n c . , 1 9 8 2 , 
C u p e r t i n o , C a .  

� / / e  O wn e r ' s  M a n u a l ;  Ap p l e  C o mp u t e r , I n c . , 1 9 8 2 , 
C u p e r t i n o , C a .  

L e v e n t h a l , L a n c e : 6 5 0 2  A s s e mb l y  L an g u a g e  P r o g r ammin g ;  
O s b o r n e / Mc G r aw-H i l l , 1 9 7 9 , B e r k e l e y , C a . 

T M S 5 2 2 0A V o i c e  S y n t h e s i s  P r o c e s s o r  D a t a  M a n u a l ; T e x a s  
I n s t ru m e n t s , I n c . , 1 9 8 2 , Hou s t o n ,  T x , 

T M S 9 9 1 8 A / 9 9 2 8 A / 9 9 2 9 A V i d e o  D i s p l ay P r o c e s s o r s ; T e x a s  
I n s t rume n t s , I n c , , 1 9 8 2 , Ho u s t o n , T x . 

P r o g r a m m a b l e  S o u n d  G e n e r a t o r  D a t a  � a n u a l ;  M i c r o e l e c t r o n i c s  
D i v i s i o n ,  G e n e r a l  I n s t r u m e n t  C o r p o r a t i o n , 1 9 8 1 , H i c k s v i l l e ,  NY 

I n s t a l l a t i o n and T e c h n i c a l  Re f e r e n c e  -- 3 7  
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S t a r S p r i te I - P u rpo s e  and F e atu r e s  

1 .  P u rp o s e  and Fe ature s o f  S t a r S p r i t e  I 

T h e  pu rpo s e  o f  th e Sta r Spr ite s y ste m i s  to pr o v i de s o ftw a r e  
s uppo rt f o r  th e S upe r S p r i t e  b o a rd th at i s  e a s y  e n o u g h  f o r  c o m 
pute r n o v i c e s , y e t  c o mp r e h e n s i v e  e n o u g h  f o r  th e e xpe rt. 

U s e r - f r i e ndl i n e s s  has b e e n  th e k e y w o rd a l l  the w ay th r o u g h  th e 
s o ftw a r e  c r e ati o n  p r o j e ct. T h e  s o ft w a r e  h a s  b e e n  w r i tte n s o  a n y 
o n e , f r o m  a c h i l d  n e w  to c o mpute r s  to  a g r aph i c s  e xpe r t  pu r c h a s 
i n g  S upe r Sp r ite and Sta r Spr ite t o  upg r ade h i s  o r  h e r  App l e  g r aph
i c s  and s o u n d ,  w i l l  be a b l e  to r e l ate to i t ,  u s e  i t ,  and e n j o y  it 
immedi ate ly . 

I s o m e ti m e s r e f e r to th e e nti r e  s et o f  Sta r Sp r i te s o ftw a r e  a s  th e 
Sta r S p r ite s y s te m .  It i n c l ude s S t a r S p r i t e  I ( f o r  b e g i n n e r s ) ,  
Sta r Sp r i te I I  ( f o r  i nte r m edi ate pr o g r a m m e r s ) ,  and S ta r S p r ite I I I  
( f o r  m o r e  adv an c e d  pr o g r a m m e r s ) .  

Ev e n  th o u g h  Sta r S p r ite I w i l l  w o rk f o r  b e g i n n e r s , i t ' s a l s o  a 
m u s t  f o r  a l l  u s e r s  o f  th e S upe r Sp r i te b o a r d ,  r e g a r dl e s s o f  pa s t  
c o mpute r expe r i e n c e ,  s i n c e  it h a s  a l l  th e b a s i c  util i t i e s ,  i nte r 
f a c e  s o ftw a r e , and r o uti n e s to " g et y o u  g o i n g " ,  a s  w e l l  a s  th e 
Ampe r s p r ite l a n g u a g e  -- an e n h an c e m e nt to Appl e s o f t th at g i v e s 
Appl e s o ft pr o g r a m s  th e c apab i l i ty o f  a c c e s s i n g  the v a r i o u s  a s 
pe c t s  o f  th e Supe r Spr ite . 

Y o u  s h o u l d b e  a b l e  t o  s e e  e x a c t l y  w h y  S u p e r S p r i t e a n d  S t a r 
S p r i te I c o m e  t o g e th e r  a s  o n e  p a c k a g e : t h e y  a r e  th e t w o  e s s e n 
ti a l  i n g r e d i e nts i n  th e j u s t-b e g i n n i n g  r e v o luti o n  i n  Appl e s o u nd 
and g r aph i c s ,  

T h e  s peed, s m o o th n e s s ,  and e a s e  o f  u s e  o f  s p r ite g r aph i c s  i s  w h at 
m i c r o c o mpute r an i m ati o n  i s  a l l  a b o ut .  

Sta r Spr i t e  I - 1 



S t a r S p r i t e  I - Ad j u s tm e n t  a n d  A l i g nm e n t  P r o g r am 

2. Adjustment and Alignaent Program 

In c l u d e d  i n  y o u r  S u p e r S p r i t e p a c k a g e  i s  a C h e c k o u t  D i s k .  T h i s  
d i s k  c o n t a i n s  a l l  t h e  p r o g r a m s  n e c e s s a r y  t o  a d j u s t  y o u r  
S up e r S p r i t e  p r o p e r ly .  C o mp l e t e  i n f o r m a t i o n o n  t h i s d i s k i s  c o n 
t a i n e d  i n  t h e  In s t a l l a t i o n a n d  T e ch n i c a l  Re f e r e n c e  M an u a l . 

W a r n i n g : D o  n o t  a t t e mp t  t o  m a k e  any a d j u s t m e n t s  o t h e r  t h an t h o s e  
d e s c r i b e d  i n  t h e  In s t a l l a t i o n a n d  T e c h n i c a l  R e f e r e n c e  
M a nu a l . 

F o r  y o u r  c o nv e n i e n c e , t h e r e  i s  a s h o r t  ali g n m e n t  a n d  a d j u s t m e n t  
p r o g r a m  i n c l u d e d  o n  t h e  S t a r S p r i t e  I d e m on s t r a t i o n  d i s k e t t e .  

T o  r u n  t h i s  p r o g r a m , b o o t  t h e  S t a r S p r i t e  D e m o n s t r a t i o n d i s k ,  a n d  
t h e  Al i g nm e n t / Ad j u s t me n t  p r o g r am w i l l  i mme d i a t e l y b e  l o a d e d  i n . 

N o t e : B o o t  i s  t h e  c o mp u t e r  t e r m  f o r  r e a d i n g  i n  t h e  o p e r a t i n g  
s y s t e m  f r o m  d i s k, D o n ' t  l e t  t h i s t e rm i n t i m i d a t e  y o u  
- - a l l  y o u  h a v e  t o  d o  t o  b o o t  a d i s k i s  p l a c e  i t  i n  
d r i v e  1 a n d  t u r n  t h e  p o w e r  t o  t h e  Ap p l e o n .  

If y o u r  S u p e r S p r i t e  h a s  n o t  b e e n a d j u s t e d , o r  i f  i t  n e e d s  s o m e  
f i n e  t u n i n g , p r o c e e d  a s  f o l l o w s : 

o P r e s s  t h e  s p a c e  b a r  t o  s i g n i f y  t h a t  y o u w a n t  t o  d o  s o m e  
a d j u s t i n g  n o w  ( p r e s s i n g  t h e  R E T UR N  k e y  i n d i c a t e s  t h a t  y o u d o  
n o t  w a n t  t o  p e r f o r m  any a d j u s t m e n t s ) .  

o Re a d  t h e  e n t i r e  s c r e e n .  Yo u r  b o a r d  m u s t  b e  i n  s l o t  7 ,  a n d  
y o u r  c o mp u t e r  m u s t  h av e  t h e  t o p o f f  w i t h n o  m o n i t o r  o r  
d r i v e s i n  t h e  w ay , s o  y o u c an r e a c h  t h e  S up e r S p r i t e ' s  a d 
j u s tm e n t s . 

o If y o u  h a v e  n o t  y e t  h o ok e d  u p  y o u r  S u p e r S p r i t e , p l e a s e  d o  
t h a t  a c c o r d i n g  t o  t h e  i n s t r u c t i o n s  i n  t h e  In s t a l l a t i o n a n d  
T e c hn i c a l  Re f e r e n c e  m a n u a l  b e f o r e  p r o c e e d i n g . 

o T h e  r e m a i n d e r  o f  t h e  a d j u s t m e n t  p r o g r a m  i s  s e l f - p r o m p t i n g , 
a n d  w i l l  l e a d  y o u  t h r o u g h  a s i m p l e  t e s t  p r o c e d u r e .  If y o u  
w an t  t o  p e r f o r m  a m o r e  e x t e n s i v e  t e s t , p l e a s e  r e f e r  t o  t h e  
i n s t r u c t i on s  i n  t h e  In s t a l l a t i o n a n d  T e c h n i c a l  R e f e r e n c e  
m a nu a l . 

S t a r S p r i t e  I - 2 



S t a r S p r i t e  I - S p e e c h o n  t h e  S u p e r S p r i t e  

3 .  Speech o n  the Super Sprite 

E c h o  II h a r d w a r e , s o f t w a r e , a n d  d o c u m e n t a t i on i s  i n c l u d e d  i n  t h i s 
s y s t e m .  T h e  d o c u m e n t a t i o n i s  i n c l u d e d  i n  t h e  E c h o  II m a nu a l  
( c o n t a i n e d  i n  t h e  S u p e r S p r i t e  p a c k a g e ) .  

T h e  E c h o  I I  s o f t w a r e  i s  o n  S i d e  2 o f  t h e  D e m o n s t r a t i o n D i s k ,  a n d  
t h e  E c h o  I I  N a t u r a l  S p e e c h  V o c ab u l a r y  i s  o n  t h e  r e v e r s e  s i d e  o f  
t h e  C h e ck o u t  D i s k .  

T o  t r y o u t  t h e  E c h o  II , s i mp l y b o o t  t h e  D e m o n s t r a t i o n D i s k  ( S i d e 
2 )  a s  d e s c r i b e d  a b o v e , and  l i s t e n .  M a ny f e a t u r e s  o f  E c h o  II 
s p e e c h s y n t h e s i s  a r e d e m o n s t r a t e d .  

Y o u ' l l  f i n d  t h a t  m ak i n g  y o u r  S up e r S p r i t e b o a r d  t a lk i s  s i mp l e  a n d  
e n j o y ab l e , w h e t h e r  w i t h T e x t a lk e r ,  S p e ak e a s y o r  N a t u r a l  S p e e c h .  
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4. An Introd u c t ion 

A d e m o n s t r a t i o n o f  t h e  S t a r S p r i t e  I s y s t e m  i s  c o n t a i n e d  on s i d e  1 
o f  t h e  D e m o n s t r a t i o n D i s k .  

Y o u ' l l  s e e  v i d e o  d i s p l a y p r o c e s s o r  ( V D P )  s p r i t e  g r ap h i c s  a n d  
s p r i t e  a n i m a t i o n .  Y o u ' l l  h e a r  3 - t o n e -h a r m o ny t u n e s a n d  s o u n d  
e f f e c t s  - - t h e  s o u n d  w i l l  h ap p e n c o n c u r r e n t l y  w i t h t h e  g r ap h i c s  
b u t  i t  wil l  no t s low down t h e  g r ap hi c s  a b i t .  Y o u ' l l  s e e  a 
p a s t o r a l  s c e n e  p a i n t e d  w i t h o u r  S p r i t e  P a i n t i n g  p r o g r a m  a n d  s av e d  
a s  a V D P  g r ap h i c s  s c e n e .  Y o u ' l l  s e e  V D P  g r a p h i c s  and Ap p l e  
g r a p h i c s  t o g e t h e r  o n  t h e  s a m e  s c r e e n .  

Y o u  w i l l  s e e  a n i m a t i o n i n  w h i c h  t h e  e n t i r e  s c r e e n  c o n t a i n s  l a r g e  
m o v i n g o b j e c t s  a t  t h e  s a m e  t i m e  a s o n g  i s  b e i n g  p l a y e d  - - a n d  a l l  
t h i s w i l l  b e  h a p p e n i n g i n  B a s i c  w i t h  t h e  h e l p  o f  t h e  A m p e r s p r i t e  
l an g u a g e .  

F o r  f u r t h e r  e x a m p l e s  o f  t h i s k i n d , r u n  o p t i o n 6 f r o m  t h e  m a i n  
p r o g r a m  m e n u o f  t h e  p r o g r a m  d i s k  ( S i d e  A )  a n d  c h o o s e  o p t i o n 1 i n  
t h e  s u b m e nu , w h i c h  t ak e s  y o u t o  a G r a p h i c s  T u t o r i a l U s i n g  Am p e r 
s p r i t e . 

T h e  d e m o  d i s k a l s o  c o n t a i n s  a g a m e , S t a r S p r i t e  A r c a d e ,  w h i c h  
d e m o n s t r a t e s  m a c h i n e  l an g u a g e  p r o g r a m s  u s i n g  S up e r S p r i t e .  Th e 
a n i m a t i o n i s  a b i t  m o r e  ( f o r  t h e  s p e e d  a n d  s m o o t h n e s s  i nv o l v e d )  
t h a n  Ap p l e m a c h i n e  l an g u a g e c o u l d  h an d l e .  

I n c r e a s i n g  t h e  s t e p  v a l u e  ( h o w  f a r  t h e  s h a p e m o v e s a t  a t i m e )  a 
b i t  w o u l d  k e e p  t h e  a n i m a t i o n  p e r f e c t l y s m o o t h  b u t g e t  t h e  a n i m a 
t i o n  m o v i n g s o  f a s t y o u ' d  s e e  a l l  s p r i � e s  a s  a b l u r  o f  s p e e d .  
An d y e t , e v e n  w i t h  hug e d e l ay l o o p s ,  a n d  c o n s e q u e n t l y  s l o w  a n i m a 
t i o n ,  t h e  s p r i t e s  m o v e  p e r f e c t l y s m o o t h l y  a n d  w i t h n o  f l i c k e r  o r  
j e r k . 

I f  y o u ' v e  d o n e  m u c h  p r o g r a m m i n g , y o u ' l l  r e a l i z e  t h e  s i g n i f i c an c e  
o f  a l l  t h i s : t h e  S u p e r S p r i t e / S t a r S p r i t e  c o mb i n a t i o n g i v e s y o u a 
g r e a t  d e a l  o f  p o w e r ,  a n d  a v o i d s  t h e  u s u a l  f l i ck e r ,  j e r k , a n d  
s l o w n e s s  p r o b l e m s  i nh e r e n t  i n  n o r m a l  Ap p l e  g r ap h i c s .  
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5. S ample Game s 

B e f o i:; e  t r y i n g  a n y  o f  th e g a m e s  i n  t h e S t a r S p r i t e  s y s t e m , i t  i s  
i mp o r t ant th a t  y o u h a v e  e i th e r g a m e  paddl e s , a j o y s ti ck , o r  s o m e 
oth e r  g a m e  I / O  de v i c e  pl u g g ed i nto th e App l e .  

S e v e r a l  o th e r  pr o g r a m s  i n  Sta r Sp r i te I h a v e  th i s  r e q u i r e m e nt , and 
w i l l  be s o  d o c u m e nted. 

5 . 1 .  S t a r S pr i t e  A r c ade 

F r o m  t h e m a i n  p r o g r a m  d i s k , s i d e  A ,  u s e  o pt i o n  1 to p l a y  a g a m e  
and th e n  c h o o s e  ( 1 )  S t a r S p r i te A r c ade f r o m  th e s u b m e nu .  In th e 
g a m e  h i t  1 to pl ay g a m e  a s  it i s .  

Re ad th e c o m m a nd s c r e e n  and b e g i n  p l a y i n g .  

P r e s s i n g  g a m e  b utto n  1 w i l l  g i v e  y o u doub l e  m a g n i f i c ati o n .  

T y p i n g  a n y  n u m b e r  f r o m  0- 9 w i l l  c h an g e  th e c o l o r  att r i bute o f  th e 
s p r i t e  o n  th e v i d e o  p l a n e  w h o s e  n u m b e r  y o u h i t .  T h e  c o l o r  n u m b e r  
w i l l  g o  i n c r e a s e , s o  i f  y o u  type 3 and v ide o p l a n e  3 ' s  s pr i te i s  
c o l o r  5 ( l i g h t  b l u e ) , i t  w i l l  c h a n g e to  6 ( d a r k  r e d ) . 

T ypi n g  " 3 "  a g a i n  w i l l  c h a n g e  th e c o l o r  to 7 , th e n  8 ,  and s o  o n  
u nti l 1 5  ( w h i te )  c h an g e s  to 0 (tr a n s p a r e nt )  a n d  y o u  c y c l e  th r o u g h  
th e c o l o r s  a g a i n  ( s e e  c o l o r  nu m b e r  c h a r t  o n  th e c o m m a nd c a rd) . 

I f  y o u  w o u ld l i k e to a lte r th e g a m e ' s  c h a r a c te r i s ti c s ,  y o u  m a y  do  
s o  b y  u s i n g  o pti o n  ( 2 )  a l te r  g a m e  c h a r a c te r i s ti c s  b y  an s w e r i n g 
q u e s ti o n s .  Y o u  w i l l  b e  a b l e  to m a k e  th e g a m e  c o n s i de r a b l y  di f f e r 
e n t ,  a n d  y o u  c a n e v e n  s a v e  th e n e w  v e r s i o n w i th o pt i o n  4 o f  th e 
g a m e  m e nu .  

I f  y o u  c r e a t e  y o u r  o w n  s p r i te t a b l e s  a n d  p a th t a b l e s  w i th s o m e  o f  
th e u t i l i ti e s  i n  th e S t a r S p r i t e I s y s te m , y o u  w i l l  b e  a b l e  t o  u s e  
th e m  i n  th e g a m e  w i th o pti on 3 .  Y o u  ne e d  n o  pr o g r a m m i n g  expe r i 
e n c e  t o  u s e  th e s e  uti l i ti e s .  
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5 . 2 .  S t a r S p r i t e M a z e  

N o t e : B e f o r e  s e l e c t i n g  S t a r S p r i t e  M a z e ,  m ak e  c e r t a i n  g a m e  
p a d d l e s , a j o y s t i ck ,  o r  s o me o t h e r g a m e  I/ O d e v i c e  i s  
p l u g g e d  i n t o  y o u r  Ap p l e .  

F r o m  t h e  m a i n  p r o g r a m  d i s k ,  s i d e  A ,  u s e  o p t i o n 1 t o  p l a y a g a m e  
a n d  t h e n  ch o o s e  ( 2 )  S t a r S p r i t e  M a z e f r o m  t h e  s u b m e n u .  

I n  t h e  g a m e  t y p e  1 t o  p l ay g a m e  a s  i t  i s .  

E v e n  i f  y o u  s e l e c t  t h e  k e y b o a r d  o p t i o n ,  y o u  m u s t  h a v e  a g a m e  I / O 
d e v i c e  h o o k e d  u p . 

If y o u ' d  p r e f e r  n o t  t o  h a v e  t o  h i t t h e  0 b u t t o n  t o  e l i m i n a t e  
a l i e n s  y o u ' r e  o n  t o p  o f , o r  i f  y o u  w o u l d  l i k e  t o  c h a n g e  a n y  o t h e r  
g a m e  c h a r a c t e r i s t i c  u s e  ( 2 )  Al t e r  G a m e  C h a r a c t e r i s t i c s  b y  a n s w e r 
i n g  q u e s t i o n s .  

P r e s s i n g  < R e t u rn >  a c c e p t s  t h e  d e f a u l t  v a l u e  f o r  a n y  m o d i f i ab l e  
o p t i o n .  

If y o u c r e a t e  y o u r  o w n  s p r i t e  a n d  m a z e  a n d  d i r e c t i o n t a b l e s u s i n g  
S t a r S p r i t e  I u t i l i t i e s , y o u ' l l  b e  a b l e  t o  i n c l u d e  t h e m i n  y o u r  
g a m e s u s i n g  o p t i o n 3 .  An d n o  p r o g r a m m i n g  e xp e r i e n c e  w h a t e v e r i s  
n e c e s s a r y . 
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5 . 3 .  S t ar S p r i t e A l i e n s  & As t e r o i d s  

F r o m  t h e  m a i n  p r o g r a m  d i s k ,  s i d e  A ,  u s e  o p t i o n  1 t o  p l a y a g a m e  
and t h e n  c h o o s e  ( 3 )  S t a r S p r i t e  A l i e n s  & A s t e r o i d s  f r o m  t h e  s u b 
m e n u .  I n  t h e  g a m e , t y p e 1 t o  p l a y g a m e  a s  i t  i s .  

R e a d  t h e  c o m m a n d  s c r e e n  t o  l e a r n  h o w  t o  t e l l  t h e  A p p l e  w h a t  y o u 
w an t . 

I f  y ou ' d  l i k e  t o  c h a n g e  g a m e  c h a r a c t e r i s t i c s , u s e  ( 2 )  Al t e r  G a m e  
C h a r a c t e r i s t i c s  b y  An s w e r i ng Q u e s t i o n s .  

P r e s s  ( R e t u r n >  t o  a c c e p t d e f au l t  v a l u e s .  T h e  e i g.h t d i f f e r e n t  
e xp l o s i on s h a p e s  ( s p r i t e s )  r e f e r r e d  t o  i n  t h e  q u e s t i o n s  a r e  t h e  
e i g h t - s p r i t e  e x p l o s i o n s e q u en c e .  An " e xp l o s i o n "  c au s e s  t h e s e  
s p r i t e s  t o  b e  d i s p l ay e d  c o n s e c u t i ve l y  o n  t h e  s c r e e n .  Y o u  g e t  t o  
c h o o s e  t h e  c o l o r s  o f  e a c h  s p r i t e  i n  t h e  s e q u e n c e .  

The  r e a s on t h e  " c a.l c u l a t i n g "  m e s s ag e  f l a s h e s  o n  t h e  s c r e e n  f o r  a 
f e w  s e c o nd s i s  t h a t  a n e w  r an d o m  n u m b e r  t a b l e  g e t s  c r e a t e d  e a c h  
t i m e  y o u  p l a y t h i s g a m e , s o  t h a t n o  t w o  g a m e s  w i l l  e v e r  b e  a l i k e .  
Th e s e  r and o m  numb e r s  c o n t r o l  t h e  d i r e c t i on s  and s t a r t i n g p l a c e s  
o f  e a c h  a l i e n  o r  a s t e r o i d .  

Y o u  c an p u t  a b a c k g r ou n d  s c e ne , i n  n o r m a l  Ap p l e  g r ap h i c s , b e h i nd 
t h e  g a m e ' s  s c r e e n  w h i l e  y o u  p l ay ,  u s i n g  t h e  m a i n  g a m e  m e n u  o p t i o n 
3 .  S C E NE 6 50 2  i s  t h e  n a m e  o f  a s a mp l e  s c e n e  on t h e  p r o g r a m  d i s k .  

I f  y o u  c r e a t e  y ou r o wn s p r i t e  t ab l e s  o r  s t ep t ab l e s  ( f o r  a l i e n /  
a s t e r o i d  s p e e d s )  u s i n g  S t a r S p r i t e  I u t i l i t i e s , y ou w i l l  b e  a b l e  
t o  i n c l u d e  t h e m  i n  y ou r  g a m e s  u s i ng o p t i o n 3 .  And n o  p r o g r a m m i n g  
e xp e r i e n c e  w h a t e v e r i s  r e q u i r e d .  
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6 .  P a i n t  W i t h  S p r i t e s  

No t e : Y o u  m u s t  h a v e  g a m e  p a d d l e s ,  a j o y s t i c k ,  o r  s o m e  o t h e r  
g a m e  I / O d e v i c e  i n s t a l l e d  f o r  S p r i t e  P a i n t i n g .  W e  h a v e  
f o u n d  t h e  K o a l a  P a d  ( K o a l a  T e chn o l o g i e s ,  In c . )  t o  w o rk 
p a r t i c u l a r ly w e l l  w i t h t h e  S p r i t e  P a i n t i n g  p r o g r a m .  

F r o m  t h e  m a i n  m e n u  c h o o s e  o p t i o n 2 f o r  P a i n t  W i t h S p r i t e s  and 
when the p r o g r a m  l o ad s  r e a d the c o m m an d  p a g e .  

Th e c o l o r  p a l e t t e  t h a t  f i l l s  t h e  r i g h t  s i d e  o f  t h e  s c r e e n  h a s  1 6  
s q u a r e s , e a ch o n e  r e p r e s e n t i n g  a V D P  ( V i d e o  d i s p l ay p r o c e s s o r )  
c o l o r .  The  f i r s t  t w o  c o l o r s  a r e  i n v i s i b l e  s i n c e  0 i s  t r a n s p a r e n t  
a n d  1 i s  b l a c k .  

C h o o s e  o p t i o n 1 i n  t h e  m a i n  m e n u t o  P a i n t  W i t h B r u s h e s .  

P o s i t i o n t h e  c u r s o r  o v e r  o n e  o f  t h e  c o l o r s  w i t h p a d d l e s  o r  j o y 
s t i c k and p r e s s  b u t t o n O .  

Ne x t , m o v e  o v e r  t o  t h e  s p r i t e  b r u s h e s  and c h o o s e  o n e  b y  p o s i t i on 
i n g  t h e  c u r s o r  o v e r  i t  and p r e s s i n g  b u t t on O .  

N o w  p r e s s  <E S C >  t o  s w i t c h  t o  t h e  p a i n t i ng s c r e e n .  

M o v e  t h e  p a d d l e s  o r  j o y s t i c k a n d  p r e s s  b u t t o n 0 t o  p a i n t  o n e  
b r u s h ' s  w o r th ,  o r  h o l d  d o w n  b u t t o n 0 and m o v e  p ad d l e s  o r  j o y
s t i ck a t  v a r y i ng r a t e s  of  s p e e d .  

Y o u  c an r e a l l y g e t  e f f e c t s  t h a t  r e s e m b l e  p ai n t i ng i f  y o u  m o ve 
s l o w ly and c a r e f u l l y a n d  u s e  a " d o t - c l u s t e r "  b ru sh .  

An e x a m p l e  o f  s p r i t e  p a i n t i n g  i s  c on t a i n e d  o n  t h e  S t a r S p r i t e I 
d e m on s t r a t i on d i s k  i n  t h e  " b u t t e r f l y "  d e m o .  

On c e  y ou ' v e  f i n i s h e d  w i t h a b ru s h  o r  c o l o r , p r e s s  E S C  t o  r e tu rn 
t o  t h e  p a l e t t e  a n d  c h o o s e  n e w  c o l o r s  o r  b r u s h e s .  

Y o u  m ay m i x  c o l o r s  b y  p a i n t i n g  c l o s e  t o  o r  o v e r l a p p i n g  p r e v i ou s ly 
p a i n t e d  a r e a s . 

I f  y o u w o u l d  l i k e  t o  l a b e l  y o u r  p i c t u r e  w i t h  t e x t , s e l e c t  o p t i o n 
5 o f  t h e  p r o g r a m  m e n u  ( w h i c h  y o u  g e t  t o  b y  h i t t i n g Q f o r  q u i t  i n  
e i th e r  t h e  p a i n t i ng � o r  t h e  p a l e t t e  r o u t i n e ) .  

R e a d  t h e  c o m m a n d  p a g e , a n d  u s e  R e t u r n  a s  a t o g g l e t o  g e t  y o u i n  
a n d  o u t  o f  w o r d  m o d e .  W o r d  m o d e  c a u s e s  e a c h  l e t t e r  t o  b e  t o  t h e  
r i g h t  o f  t h e  p r e v i ou s  o n e  u n l e s s  y o u ' r e  a t  t h e  f a r � i g h t  and g e t  
"wr ap a r o u n d " .  

W r ap a r o u n d  i s  an e f f e c t  t h a t  h ap p e n s  w h e n  y o u  a t t e m p t  t o  t y p e  
p a s t  t h e  r i g h t  m a r g i n  o f  t h e  s c r e e n .  T h e  t e x t  w r ap s  a r o u n d  t o  
t h e  n e x t  l i n e  ( b e g i n n i n g  o n  t h e  l e f t ) .  
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P a i n t  W i t h  S p r i t e s  

U s e  E S C  t o  s w i t c h b e t w e e n  u p p e r  a n d  l o w e r  c a s e .  H i t b u t t o n 0 
w h e n  y o u  h av e  f i n i s h e d  l a b e l l i n g  t h e  p a i n t i ng .  

S a v i n g  o r  l o a d i n g  p i c t u r e s ( V D P  t y p e )  and s p r i t e  s av i ng a r e  a l s o 
av a i l ab l e  i n  t h e  s p r i t e  p a i n t i n g  p r o g r a m .  
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7 .  S p r i t e  Mak i n g  and S c e n e  I n s p e c t.i on 

F r o m  t h e  m a i n  p r o g r a m  d i s k ,  s i d e  B ,  c h o o s e  o p t i o n 3 f o r  S p r i t e  
M ak i n g / E d i t i n g  & S c e n e  E x a m i n a t i o n .  

I n  t h e  s u b m e n u  c h o o s e  o p t i o n 2 f o r  S i n g l e  S p r i t e  E d i t o r .  

I n  t h e  p r o g r a m  c h o o s e  o p t i o n 5 t o  L o a d I n  S p r i t e  G e n e r a t o r  T a b l e .  

S p e c i f y  t h e  AL I E N S  f o r  t h e  s p r i t e  t a b l e  n a m e .  
f o r  any d i s k  s w i t c h i n g .  

T h e r e ' s  n o  n e e d  

W h e n  a s k e d  i f  y o u  w a n t  a l l  t h e  s p r i t e s  i n  t h e  t a b l e  a t  o n c e ,  t y p e  
Y f o r  Y E S .  

T h e r e  a r e  o n l y  5 6  s p r i t e s  i n  t h e  t a b l e  b u t  s p e c i f y 6 4  f o r  t h e  
n u m b e r  a ny w ay .  I t ' s  o k a y  t o  a l w a y s  g i v e  6 4  f o r  t h i s , a s  u n f i l l e d  
s p r i t e s  a r e  d i s p l ay e d  a s  b l a n k .  

N o t i c e  t h a t  t h e  f i r s t s i x l i n e s o f  s p r i t e s  a r e  a n i m a t i on s e 
q u e n c e s .  I n  e a c h  s e q u e n c e  a n  a l i e n  s h a p e  g o e s  t h r o u g h  a s e r i e s  o f  
s ub t l e  c h a n g e s , f i n a l l y c y c l i n g b a c k  t o  t h e  f i r s t  s h a p e  a g a i n .  
Y o u  t o o  c an e a s i l y c r e a t e  s u c h  s e q u e n c e s  - - i t  t ak e s  n o  p r o g r a m 
m i n g e xp e r i e n c e .  P r e s s  t h e  S p a c e  B a r .  

U s e o p t i o n 6 t o  P l a c e  A S p r i t e  F r o m  T a b l e  O n  G r i d .  

S p e c i f y  0 a s  t h e  s p r i t e  n u m b e r  ( t h e  g r i d  y o u s a w w e n t  f r o m  0 t o  
6 3  f o r  a t o t a l  o f  6 4  s p r i t e s ) .  S p r i t e  0 w i l l  b e  d r a w n  o n  a l a r g e  
g r i d .  N e x t  t o  t h i s g r i d  t h e  s p r i t e  w i l l  b e  d i s p l ay e d  i n  i t s  
a c t u a l  s i z e  a s  y o u  e d i t  i t . 

Re m e m b e r  t h a t  y o u  c a n d o u b l e  t h i s s p r i t e ' s  d i m e n s i o n s  a n d  q u a d r u 
p l e  i t s  a r e a  w i t h o n e  s h o r t  Am p e r s p r i t e c o m m a n d  ( & RM l )  a t  a n y  
t i m e  - - t h e  s p r i t e  w i l l  t h e n  c h a n g e  f r o m  1 6  X 1 6  p i x e l s  t o  3 2  X 
3 2 .  

P r e s s  t h e  S p a c e  B a r .  

N o w  t o  c h an g e  t h e  s p r i t e .  T h i s  i s  c a l l e d  s p r i t e  e d i t i n g .  S e l e c t  
o p t i o n 7 t o  E d i t  S p r i t e  O n  G r i d .  

Y o u  w i l l  s e e  a b l i nk i n g  c u r s o r .  
e d i t i n g  k e y s : I ,  J ,  K ,  a n d  M. 
c o m m an d  o p t i o n s .  

M o v e  i t  a r o u n d  w i t h Ap p l e ' s  
U s e  t h e  E S C  k e y  t o  s e e  y o u r  

P l o t  o n  a g r i d  s q u a r e  w i t h  t h e  P k e y  a n d  e r a s e  a f i l l e d - i n  g r i d  
s q u a r e  w i t h t h e  E k e y .  

N o t i c e  h o w  y o u r  c h an g e s  a l s o a f f e c t  t h e  a c t u a l - s i z e  s p r i t e .  

P r e s s  Q t o  q u i t o n c e  y o u r  e d i t i n g  i s  c o m p l e t e d .  
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C h o o s e  t o  s a v e  c u r r e n t  s p r i t e  i n  me m o r y .  S p e c i f y  6 3  as t h e  s p r i t e 
n u m b e r .  A " c a l c u l a t i n g ! "  n o t i c e  w i l l  a p p e a r on t h e  s c r e e n .  Y o u r  
n e w  s p r i t e  i s  b e i n g s a v e d  i n  A p p l e  m e m o r y  a t  t h e  e n d  o f  y o u r  
s p r i t e  t a b l e .  I f  y o u  w e r e  t o  u s e  4 t o  S a v e  S p r i t e  T a b l e  T o  D i s k ,  
t h i s n e w  s p r i t e  w o u l d  b e  a p e r m a n e n t s p r i t e  6 3  i n  y o u r  A L I E N S  
f i l e .  L e t ' s  n o t  d o  t h a t  n o w .  

N o t e : Un l e s s  y o u s av e  t h e  s p r i t e  i n  m e m o r y , y o u r  w o r k w i l l  
n o t  b e  s a v e d  t o  d i s k .  

S e l e c t  o p t i o n 8 t o  R o t a t e  S p r i t e  O n  G r i d .  

C h o o s e  ( 3 )  1 8 0  d e g r e e s .  

R e a d  t h e  p r o c e d u r e  r e m i n d e r  - - t h e n  h i t  S p a c e  B a r .  Th e a l i e n  
s h o u l d  n o w  a p p e a r  u p s i d e  d o w n .  I t  c an b e  s a v e d  i n  t h i s  p o s i t i o n 
t o o .  Y o u  m a y  t o  t r y o th e r  r o t a t i o n s , o r  y o u  m ay e x e r c i s e  o p t i o n s  
9 o r  A i f  y o u  l i k e .  

O p t i o n A w i l l  g i v e  y o u a m i r r o r  i m a g e  o f  y o u r  s p r i t e .  O p t i o n 9 
w i l l  i n v e r s e  y o u r  s p r i t e ( r e p l a c e  b l a ck s q u a r e s  w i t h w h i t e  a n d  
w h i t e  s q u a r e s  w i t h b l a c k ) .  P r e s s  E S C  t o  Q u i t .  

F r o m  t h e  m a i n  m e n u c h o o s e  ( 3 )  S p r i t e  M ak i n g / E d i t i n g  & S c e n e  
E x a m i n a t i o n and i n  t h e  s u b m e nu c h o o s e  5 f o r  Ap p l e s o f t  S c e n e  
I n s p e c t o r . 

T h e  p u r p o s e  o f  t h i s  p r o g r a m i s  t o  a l l o w  y o u t o  i n s p e c t  a n y  P A I N T 
M A S T E R  S C E N E  U T I L I T Y *  s c e n e s y o u m ay h a v e  c r e a t e d .  The r e ' s  o n e  o n  
t h i s d i s k c a l l e d  S C E N E 6 5 0 2 .  W h e n  y o u ' r e  a s k e d  f o r  t h e  " c o m b i n a 
t i o n hp l o t  s c e n e  a n d  c o l o r  f i l l  f i l e ' s  n a m e "  s p e c i f y  S C E NE 6 5 0 2  
a n d  e x a m i n e  t h e  s c e n e .  H i t S p a c e  B a r  an d t h e n  p r e s s  N f o r  N o  
w h e n  y o u ' r e a s k e d  i f  y o u ' d  l i k e  t o  s e e  an o t h e r  o n e .  

T h e  s c e n e  w a s  a s a m p l e  o f  a n  A p p l e  g r a p h i c s  b a c k g r o u n d  s c e n e  o n  
t h e  s c r e e n  a t  t h e  s a m e  t i m e  a s  VD P ( v i d e o  d i s p l a y p r o c e s s o r )  
p a t t e rn s , s p r i t e s  and  t e x t .  Th i s  i s  c a l l e d  v i d e o  o v e r l a y i n g , a n d  
m u l t i p l i e s  t h e  p o t e n t i a l s  o f  y o u r  Ap p l e c o m p u t e r  t r e m e n d o u s l y .  

* an Av an t - G a r d e  s c e n e - c r e a t i o n u t i l i t y av a i l a b l e  a l o n e , o r  a s  
p a r t  o f  S t a r S p r i t e  I I .  
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8 .  H a z e  C re a t i on 

F r o m  t h e  m a i n  d i s k m e n u  o f  s i d e  A c h o o s e  ( 4 )  M a k i n g / E d i t i n g  F i l e s  
U s e d  B y  G a m e s  

I n  t h e  s u b m e n u  c h o o s e  ( 1 )  M a z e C r e a t i on U s i n g  G a m e  P a d d l e s .  

In t h e  p r o g r a m  c h o o s e  ( 2 )  L o a d  & S e e  O l d  M a z e .  

S p e c i f y  t h e  m a z e  n a m e  t a b l e  N AM E M  - - t h e  f i n a l  M s t a n d s  f o r  m a z e 
g a m e .  T h e r e ' s  n o  n e e d  f o r  d i s k  s w i t c h i n g .  

Y o u ' l l  s e e  t h e  p a t t e rn s c e n e  ( V D P  b e i n g  i m i t a t e d  b y  Ap p l e s o f t  
h p l o t s  i s  t h e  m e t h o d  u s e d  h e r e  f o r  d i s p l ay p u r p o s e s ) u s e d  i n  t h e  
S t a r S p r i t e  M a z e g a m e , i n c l u d i n g  a n  u p p e r  l e f t  c o rn e r g ap u s e d  f o r  
s c o r e k e e p i n g . 

P r e s s  t h e  S p a c e  B a r  a n d  c h o o s e  ( 1 )  C r e a t e  M a z e .  

An s w e r  n o  b y  u s e  o f  t h e  l e t t e r  N w h e n  a s k e d  a b o u t  p u t t i n g  
S C O RE : O O O O O  o n t o  y o u r  m a z e .  

An s w e r  Y f o r  y e s  w h e n  a s k e d  ab o u t  " P O KE i n g f r a m e  c h a r a c t e r s  i n " .  

Re a d  c o m m an d  p ag e .  P r e s s  a n y  k e y  t o  b e g i n .  

N o t i c e  t h e  b l i nk i n g  d o t  - - t h a t ' s  y ou r  c u r s o r .  T h e  c o o r d i n a t e s 
a r e  d i s p l ay e d  a t  t h e  b o t t o m  o f  t h e  s c r e e n .  

I f  y o u w o u l d  r a t h e r  b e  s e e i n g  a f u l l  s c r e e n  w i t h  n o  t e x t , p r e s s  
t h e  S p  a c e  B a r ,  

N o w  m o v e  t h e  c u r s o r  w i t h t h e  p ad d l e s .  

P r e s s  b u t t o n  0 w h e n  y o u  h a v e  i t  a t  y o u r  f i r s t m a z e l i n e ' s  s t a r t 
i n g  p l a c e .  

N o w  m o v e  t h e  c u r s o r  a g a i n  - - b u t  t h i s t i m e  t o  y o u r  l i n e ' s  e n d 
p o i n t  - - ( t h e  b e g i nn i n g  a n d  e n d i n g  p o i n t s  m u s t  n o t  b e  t h e  s a m e ) 
a n d  p r e s s  b u t t o n  1 .  

N o w m o v e  t h e  c u r s o r  t o  y o u r  n e x t  m a z e  l i n e ' s  s t a r t i n g  p o i n t  ( t h i s  
m a y  b e  t h e  l a s t  l i n e ' s  e n d p o i n t ) .  

All l i n e s  m u s t  b e  a t  l e a s t a s  l o n g  a s  t h e  d i s t a n c e  b e t w e e n  t w o  
s e p a r a t e  d o t s .  

P r e s s  b u t t o n O ,  m o v e  t h e  c u r s o r , a n d  p r e s s  b u t t o n  1 a g a i n ,  

L i n e s mu s t  b e  e i t h e r  h o r i z o n t a l  o r  v e r t i c a l  - - d i ag o n a l s  a r e  n o t  
a l l o w e d . 

I f  y o u t y p e S y o u w i l l  b e  a b l e  t o  s a v e  y o u r  m a z e ( i f  y o u c h a n g e 
y o u r  m i n d , y o u  m a y  t e r m i n a t e  t h e  s a v e  w i t h C TR L - C ) ,  B u t  � o r  t h i s 
e x e r c i s e ,  u s e  E S C  t o  e x i t  m a z e c r e a t i o n .  
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A f u l l t u t o r i a l o n  m a z e  c r e a t i o n  a n d  u s i n g  t h e  m a z e  i n  t h e  S t a r 
S p r i t e  M a z e g a m e  i s  c o n t a i n e d  i n  l a t e r  i n  t h i s m an u a l .  
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S t a r S p r i t e  I - C h a r a c t e r  T y p i n g  

9 .  Charac t e r  Typ i ng 

F r o m the m a i n  d i s k m e nu , s i d e  B ,  c h o o s e  ( 5 )  T y p i n g  P r o g r a m s . 

C h o o s e  ( 1 )  T y p e  U s i n g  S t a r S p r i t e ' s  T e x t  m o d e . 

I n t h e  p r o g r a m  s t u d y  t h e  c o m m a n d s .  I f  y o u n e e d  t o  s e e  t h e  c o m 
m an d s  a g a i n  w h i l e  t y p i n g , u s e  C T R L - A  f o r  a i d .  

U s e  C T RL Q t o  q u i t  a n d  r e t u rn t o  m e n u .  

U s e  C T RL X t o  e r a s e  a n d  r e s t a r t .  

T h e  < Re t u r n )  k e y  w i l l  f u n c t i o n a s  a c a r r i a g e  r e t u rn .  T h e  l e f t  
a r r o w  w i l l  a c t  a s  b a c k s p a c e .  I f  y o u u s e  C T RL B ( b a c k g r o u n d  
c o l o r ) a n d  C T RL T ( t e x t  c o l o r ) y o u  c an c h an g e t h e  t e x t  a n d  b a c k 
g r o u n d  c o l o r s .  

T h e  C T R L  B o r  T i s  t y p e d  f i r s t ,  t h e n  0 - 9  o r  A - F .  
F t o  b e  c o l o r s  1 0 - 1 5 .  

C o n s i d e r  t h e  A-

F r o m  the m a i n  d i s k  m e nu , s i d e  B ,  c h o o s e  ( 5 )  t y p i n g  p r o g r a m s .  

S e l e c t  ( 2 )  T y p e U s i ng S t a r S p r i t e ' s  G r a p h i c s  M o d e  i n  t h e  s u b m e n u .  

I n  t h e  p r o g r a m  s t u dy t h e  c o m m an d s .  T h e y ' r e  t h e  s am e  a s  t h o s e  o f  
t h e  t e x t  m o d e  t y p i n g  p r o g r a m .  T r y  o u t  t h e  p r o g r a m  t h e  s a m e  w ay 
y o u  d i d  ab o v e . T h e  o n l y  d i f f e r e n c e  i s  t h a t  y o u ' r e  i n  g r a p h i c s  
m o d e , n o t  t e x t  m o d e , a n d  y o u r  c h a r a c t e r s  f i t  3 2  t o  a l i n e , n o t  
4 0 .  

T h e  c h a r a c t e r  s p e e d  i s  5 c h a r a c t e r s  p e r  s e c o n d  b u t  u s i n g  Am p e r 
s p r i  t e  y o u  w i l l  b e  a b l e  t o  a t t a i n  f a r g r e a t e r  s p e e d s .  

T h e  s a m e  p a t t e r n t a b l e  c h a r a c t e r  s e t  i s  u s e d  i n  t h e  g r a p h i c s  m o d e  
t y p i n g  p r o g r a m  a s  w a s  u s e d  i n  t h e  t e x t  m o d e  t y p i n g  p r o g r a m .  
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S t a r S p r i t e  I - Amp e r s p r i t e  T u t o r i a l s  

1 0 .  Amp e r s p·r i t e  T u t o r i a l s  

I O . I .  G r a p h i c s  T u t o r i a l  U s i ng Amp e r s p r i t e  

F r o m  t h e  m a i n  d i s k  m e nu c h o o s e  o p t i o n  6 f o r  T u t o r i a l Am p e r s p r i t e  
P r o g r am s . 

In t h e  s u b m e nu c h o o s e  ( 1 )  Am p e r s p r i t e  T u t o r i a l F o r  G r a p h i c s .  

I n  t h e  p r o g r a m , f o l l o w  a l l  e x a m p l e s , r e a d i n g t h e  t e x t  a n d  w a t c h 
i n g  Am p e r s p r i t e  c o m m a n d  r e s u l t s .  At t h e  e n d , h i t C T RL Re s e t  a n d  
e x a m i n e  p r o g r a m  l i n e s  t o  y o u r  h e a r t ' s  c o n t e n t . 
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S t a r S p r i t e  I - Amp e r s p r i t e  T u t o r i a l s  

1 0 . 2 .  S ou n d  E f f e c t s  Tu t o r i a l U s i n g  Amp e r s p r i t e  

F r o m  t h e  m a i n  d i s k  m e nu c h o o s e  o p t i o n 6 f o r  Tu t o r i a l A m p e r s p r i t e  
P r o g r am s . 

I n  t h e  s u b m e nu c h o o s e  ( 2 )  S o u n d  E f f e c t s  T u t o r i a l U s i n g  Am p e r 
s p r i t e . 

I n  t h e  P r o g r a m , r e a d t h e  t w o  i n t r o d u c t o r y t e x t  p a g e s  a n d  w h e n  y o u 
s e e  t h e  ( 0 - 1 9 )  p r o m p t , p r e s s  ( R e t u r n >  f o r  a t u t o r i a l .  O n c e 
y o u ' r e  r e t u r n e d  t o  t h e  ( 0 - 1 9 )  p r o m p t ,  t r y o u t  t h e  v a r i o u s  s o u n d  
e f f e c t s .  I f  y o u w ou l d  l i k e  t o  h i t C TRL R e s e t  and e x a m i n e  t h e  
p r o g r a m  i n  d e t a i l ,  f e e l  f r e e  t o  d o  s o .  
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S t a r S p r i t e  I - Amp e r s p r i t e  Tu t o r i a l s  

1 0 . 3 .  Amp e r s p r i t e  i n  a n  E d u c a t i o n a l  Ap p l i c a t i o n 

F r o m  t h e  m a i n  d i s k m e nu c h o o s e  6 f o r  Tu t o r i a l Am p e r s p r i t e  P r o 
g r a m s . 

I n  t h e  s u b m e n u  c h o o s e  o p t i o n 3 f o r  a n  e x a m p l e  o f  t h e  u s e  o f  
Am p e r s p r i t e  i h  an e d u c a t i o n a l  a p p l i c a t i o n .  

I n  t h e  p r o g r a m  w a t c h  t h e  s i mp l e ,  c l e an an i m a t i o n a n d  s c r e e n  f u l l  
o f  s p r i t e s  d e m o n s t r a t e  a s i m p l e  u s e  o f  A m p e r s p r i t e  t o  s u p p o r t  
g o o d e d u c a t i o n a l  g r a p h i c s .  Re a d  t h e  c o m m e n t s  a t  t h e  e n d  a n d  t h e  
t u t o r i a l  o n  Am p e r s p r i t e  u s e .  T h e n  e i t h e r h i t C T R L  Re s e t  a n d  l i s t  
v a r i o u s  p r o g r a m  l i n e s ,  o r  r e t u r n t o  t h e  m a i n  d i s k  m e nu .  
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S t a r S p r i t e I - T h e  Amp e r s p r i t e  L a n g u a g e  

1 1 .  Amp e r s p r i t e  - Int r o du c t i o n  

1 1 . 1 .  S p r i t e s  and S p r i t e  T ab l e s  

A s p r i t e  i s  a p r o g r a m m a b l e  o b j e c t .  S i z e s  v a r y  f r o m  8 X 8 t o  3 2  X 
3 2  h i - r e s un i t s .  The f a c t o r s  i nv o l v e d  a r e  s i z e  a n d  m a g n i f i c a t i on .  
S t u d y  th i s  t ab l e :  

P IXEL SIZE BXS SPRITES SIZE MAGNIFI CATION TOTAL SPRITE 

lX l  
lX l  
2X2 
2X2 

1 SIZE 0 MAGNIFICATION 0 BXS 
4 S I ZE 1 MAGNIFICATION 0 1 6Xl6  
1 SIZE 0 MAGNIFICATION 1 1 6X16  
4 S I ZE 1 MAGNIFICATION 1 32X32 

W h e n  m a g n i f i c a t i o n  0 i s  u s e d , e a c h  s p r i t e  b i t  i s  m a p p e d  o n t o  1 X 
1 p i x e l s  on t h e  s c r e e n .  W h e n  m a g n i f i c a t i o n 1 i s  u s e d , e a ch 
s p r i t e  b i t  is m ap p e d  o n t o  2 X 2 s c r e e n  p i x e l s .  

W h e n  s i z e  0 i s  u s e d , 8 c o n s e c u t i v e  b y t e s  a r e  u s e d  f r o m  t h e  s p r i t e  
t a b l e  t o  d e f i n e t h e  s p r i t e  s h a p e  o n  t h e  s c r e e n ,  s t a r t i n g  a t  t h e  
s p r i t e  n u m b e r  g i v e n .  W h e n  s i z e  1 i s  u s e d , 3 2  c o n s e cu � i v e  b y t e s  
a r e  u s e d  f r o m  t h e  s p r i t e  t a b l e  t o  d e f i n e  t h e  s p r i t e  s h a p e  o n  t h e  
s c r e e n .  Thi s c r e a t e s  a 1 6  X 1 6  s p r i t e  a t  m a g n i f i c a t i o n 0 and a 3 2  
X 3 2  s p r i t e  a t  m a g ni f i c a t i o n  1 .  
W h e n  y o u  c r e a t e  a s p r i t e  t a b l e  y o u ' r e  a l l o w e d  u p  t o  6 4  s p r i t e s  
( 0 - 6 3 )  b e f o r e  i t ' s  a l l  f i l l e d  u p .  E ac h  o f  t h e s e  s p r i t e s  i s  a 1 6  
X 1 6  s p r i t e  r e q u i r i n g  3 2  b y t e s .  E a c h  s p r i t e  o f  t h e  1 6  X 1 6  t y p e 
i s  a c o m p o s i t e  o f  f o u r  8 X 8 s p r i t e s .  H e r e ' s  t h e  w a y a 1 6  X 1 6  
s p r i t e  g e t s  s c r e e n  m ap p e d : 

SPRITE 28 ( S ize 1 )  ( 1 6X 1 6 )  

: llffi 
8X8 

8X8 

The a b o v e  i s  w h a t  s i z e  1 i s  a l l  a b o u t : p u t t i n g  t o g e t h e r  f o u r  8 X 
8 s p r i t e s  to f o r� a 1 6  X 1 6  s p r i t e .  A l l  s i z e  1 s p r i t e s  t ak e  u p  
f o u r  n u m b e r s  i n  a s p r i t e  t a b l e .  I f  t h e  a b o v e  s p r i t e  28 w a s  u s e d  
b u t  y o u  w e r e  i n  s i z e  O ,  o n l y  t h e  s o l i d  p o r t i o n o f  t h e  s c r e e n  m a p 
d i a g r a m b e l o w  w o u l d  b e  d i s p l a y e d  on t h e  s c r e e n :  
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S t a r S p r i t e  I - T h e  Amp e r s p r i t e  L a n g u a g e 

SPRITE 28 ( S ize O) ( BXB) 

BXB 

Not D i s p layed 

1:1--, L_J_��� I I 
I 29 I 3 1  : 
L _ _  _L _ _  _, 

Not  D i sp layed 

Not  D i s p layed 

S u p p o s e  y o u r  s p r i t e  o b j e c t  ( 1 6  X 1 6 )  w a s  a b a l l .  O n l y  o n e  q u a r 
t e r  o f  a b a l l  w o u l d  s h o w  u p  i f  y o u  u s e d  s i z e  0 w h e n  d i s p l a y i n g 
y o u r  1 6  X 1 6  s p r i t e  o n  t h e  s c r e e n .  U s i n g  m a g n i f i c a t i o n 1 w o u l d  
s i m p l y g i v e  a 1 6  X 1 6  q u a r t e r  o f  a b a l l  i n s t e a d  o f  a n  8 X 8 
q u a r t e r  o f  a b a l l ,  S o  e v e r y  t i m e  y o u u s e  1 6  X 1 6  s p r i t e s  b e  s u r e  
s i z e  1 i s  i n  e f f e c t .  I n  Am p e r s p r i t e  h e r e ' s  h o w  t o  d e a l w i t h  s i z e  
a n d  m a g n i f i c a t i o n :  

& R Z O  
& R Z l 
& RMO 
&RMl  

( g i v e s s i z e  O )  
( g i v e s s i z e  1 )  
( g i v e s  m a g n i f i c a t i o n 0 )  
( g i v e s m a g n i f i c a t i o n 1 )  

T h e  R s t an d s  f o r  VD P R E G I S T E R .  W h a t  t h i s b o i l s  d o w n t o  i s  a 
s i g n a l  b i t  t h a t ' s  e i t h e r  o n  o r  o f f : h e n c e  t h e  1 o r  O .  

T h e  r e a s o n p e o p l e  w h o  k n o w  g r a p h i c s  w an t  t o  u s e  s p r i t e s  r a t h e r  
t h an v e c t o r  s h a p e s  o r  b l o c k  s h a p e s  i s  t h a t  t h e y ' r e  mu c h  f a s t e r ,  
s m o o t h e r , a n d  e a s i e r  t o  u s e .  

Y o u  w o u l d  n e e d  t o  h av e  s e t s  o f  s e v e n  p r e s h i f t e d  s h a p e s  w i t h 
c o n v e n t i o n a l  Ap p l e  b l o c k s h a p e s ,  b u t  w i t h  s p r i t e s , y o u w i l l  n e e d  
o n l y o n e  s p r i t e  i n  m e m o r y .  

I n  o r d e r  t o  m o v e  a s p r i t e  i n  Ap p l e s o f t , y o u  m i g h t  u s e  c o d e  t h a t  
l o o k e d  l i k e : 

1 0  F O R  Q = O  T O  2 2 4 : & AX 3 , Q :  N E X T  

T h e  Am p e r s p r i t e  c o m m a n d  & AX s i m p l y  m e an s  c h a n g e t h e  X c o o r d i n a t e  
o n  a s p l' i t e .  

T h e  3 i n  l i n e 1 0  s i g n a l s  t h e  S u p e r S p r i t e  t o  c h a n g e  t h e  h o r i z o n t a l  
l o c a t i o n o f  t h e  s p r i t e  o n  v i d e o  p l a n e  3 .  

T h e  Q g i v e s t h e  c u r r e n t  X c o o r d i n a t e  v a l u e .  

W h e n  l o c a t i n g  a s p r i t e , t h e  u p p e r  l e f t  c o r n e r  w i l l  a p p e a r a t  t h e  
s p e c i f i e d  c o o r d i n a t e s .  T h i s m e an s  a s p r i t e  a t  X = 0 w i l l  b e  o n  
t h e  s c r e e n , b u t  a 3 2  X 3 2  s p r i t e  w i t h a n  X c o o r d i n a t e  o v e r  2 2 4 
w i l l  b e  p a r t i a l l y o f f  t h e  s c r e e n  t o  t h e  r i g h t . 
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S t a r S p r i t e  I - T h e  Amp e r s p r i t e  L a n g u a g e  

W h e n  m o v i n g  a s .p r i t e  i n t o  t h e  d i s p l a y y o u ' r e a l l o w e d  t o  u s e  - 3 1 
t o  0 t o  e f f e c t  " b l e e d i n g  i n "  o f  t h e  s p r i t e  f r o m  t h e  t o p  e d g e  o f  
t h e  b a c k d r o p .  

V a lu e s  o f  2 0 7 - 1 9 1  a l l o w  b l e e d -i n  f r o m  t h e  b o t t o m  o f  t h e  s c r e e n .  

No t e : T h e  v a l u e  2 0 8  g i v e n  a s  a Y c o o r d i n a t e  i s  a s i g n a l  t o  
t h e  V D P  t o  c e a s e  s p r i t e  p r o c e s s i n g .  Th i s  a l l o w s  y o u  t o  
b l ank o u t  a w h o l e  s e c t i o n o f  s p r i t e s  c u r r e n t l y  b e i ng 
u s e d . )  

F o r  h o r i z o n t a l  b l e e d - i n  f r o m  t h e  r i g h t  e d g e  o f  t h e  s c r e e n ,  u s e  
v a l u e s f r o m  2 5 5  d o wn w a r d s .  

F o r  l e f t  b l e e d - i n  a s p e c i a l  b i t  i n  t h e  c o l o r  b y t e  o f  t h e  s p r i t e  
a t t r i b u t e  t ab l e  i s  s e t .  

T h e  f o r t h b y t e  o f  any s p r i t e  a t t r i b u t e  t a b l e  e n t r y  i s  t h e  c o l o r  
b y t e .  T h e  fi r s t  f o u r  b i t s  o f  t h i s b y t e  g e t  t h e  s p r i t e  c o l o r  
numb e r  ( 0 - 1 5 ) . B u t  t h e  m o s t  s i g n i f i c an t  b i t  g e t s  t u r n e d o n  w h e n  
y o u w �P t t o  b l e e d - i n  a s p r i t e  f r o m  t h e  l e f t  e d g e  o f  t h e  s c r e e n .  

T h i s m e an s  a d d i n g  t h e  numb e r  1 2 8  t o  y o u r  c o l o r  n u m b e r .  S o , i f  
y ou r  c o l o r  w a s  6 ( r e d ) , y o u  w o u l d  s p e c i f y  1 3 4  a s  y ou r  c o l o r  
numb e r  u n t i l  y o u r  s p r i t e  w a s  f u l l y w i t h i n  t h e  n o r m a �  s c r e e n  
b ou nd a r i e s  - - t h e n  y ou ' d  c h ang e y o u r  c o l o r  numb e r  t o  6 .  

T h e  w ay t h i s E C  b i t  ( e ar ly c l o c k )  w o rk s  i s  t o  s h i f t  y o u r  s p r i t e ' s  
h o r i z o n t a l  s c r e e n  p o s i t i o n l e f t  3 2  p i xe l s .  S o  w h e n  y o u  g i v e  a 0 X 
c o o r d i n a t e  w i th c o l o r  1 3 4  y o u r  s p r i t e  w i l l  b e  o f f  t h e  s c r e e n .  
O n c e  y o u  g e t  t o  a 3 2  X c o o r d i n a t e · y o u m u s t  c h a n g e  t h e  c o l o r  t o  6 
a n d  t h e  X c o o r d i n a t e  b a c k  t o  z e r o  t o  b e  f u l l y  w i t h i n  t h e  b a c k 
d r o p . 

A s p r i t e  a t t r i b u t e  t a b l e  i s  a t a b l e  o f  a t t r i bu t e s  u p  t o  1 2 8  b y t e s  
l o n g  - - � ·  � g h  t o  g i v e  f ou r  a t t r i b u t e  v a l u e s  f o r  e a c h  o f  3 2  
s p r i t e s  o n  2 :  d i f f e r e n t  s p r i t e  p l an e s .  E ic h  s p r i t e  g e t s  f o u r  
a t t r i b u t e s  i n  t h e  f 6 l l o w i n g  f o r m a t : Y ( v e r t i c a l ) ,  X ( h o r i z o n 
t a l ) , s p r i t e  nu mb e r , c o l o r .  He r e ' s  a s a m p l e  3 - s p r i t e  a t t r i b u t e  
t ab l e : 

VIDEO PLANE 110 VIDEO PLANE 11.1 VIDEO PLANE 11 2 

I I I 
x Sprite Color I y x Sprite Color l y x Sprite Color I 

Number Number Number 

29 88 8 9 8 1  36 3 0 0 0 0 

F o r . t h i s e x a mp l e , w e  a r e  s p e c i f y i.ng 16 x 16 s p r i t e s  ( s i z e  1 ,  
m a g n i f i c a t i on 0 o r  1 ) ,  and  t h e r e f o r e  e x p e c t  s p r i t e  nuab e r s  t o  
i n c l u d e  t h e  t h r e e  f o l l o w i n g  8 X 8 s p r i t e  n u m b e r s  a s  w e l l  a n d  
t h e r e b y  b e  d i v i s i b l e  b y  4 .  
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W h e n  u s i n g  a t t r i b u t e  t a b l e s ,  y o u n e e d n ' t  d o  any m o r e  t h a n u s e  a 
f e w  A m p e r s p r i t e  c o m m an d s t o  g e t  t h e  t a b l e  i n  m e m o r y , i f  i t  i s  
s h o r t .  I f  i t ' s  l o n g , u s e  t h e  & L  ( l o a d )  c o m m a n d .  

S p r i t e  p a t t e r n t a b l e s  ( o r  s p r i t e  t a b l e s )  a r e  c o m p o s e d o f  u p  t o  
2 0 4 8  b y t e s , w h i c h a l l o w s  f o r  2 5 6  8 X 8 s p r i t e s  o r  6 4  1 6  X 1 6  
s p r i t e s .  S h o r t e r  t a b l e s a r e  a l l o w e d  ( y o u  n e e d  o n l y  h av e  a s  m a n y  
s p r i t e s  i n  t h e  t ab l e  a s  y o u i n t e n d  t o  u s e ) .  

Y o u  m a y  h a v e  n o  m o r e  t h a n f o u r  s p r i t e s  o n  o n e  h o r i z o n t a l  s c a n 
l i n e .  I f  y o u  u s e  m o r e , t h e  s p r i t e  o f  l o w e s t  p r i o r i t y w i l l  b e  
o b s c u r e d  o n  t h a t  l i n e .  
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S t a r S p r i t e  I - P a t t e r n s  a n d  P a t t e r n T a b l e s  

1 2. P a t t e r n s  and P a t t e r n  T a b l e s  

T h e  V D P  p a t t e r n p l an e  ( o f t e n  c a l l e d  t h e  b a c k g r o u n d  p l a n e )  h a s  a 
l o w e r  d i s p l a y p r i o r i t y t h an s p r i t e s , b u t  h i g h e r  t h an t h e  b a ck d r o p  
o r  e x t e r n a l  v i d e o  ( o r  Ap p l e  g r ap h i c s  o r  t e x t ) .  

N o t e : P r i o r i t y r e f e r s  t o  wh i c h p l a n e  g e t s  p r e c e d e n c e  o n  t h e  
d i s p l ay s c r e e n - - l o w e r  n u m b e r s  h av e  h i g h e r  p r i o r i t y .  

Th r e e  t ab l e s  a r e  u s e d  t o  g e n e r a t e  p a t t e r n  p l an e s  o n - s c r e e n : t h e  
n a m e  t a b l e ,  t h e  c o l o r  t a b l e , a n d  t h e  p a t t e r n  g e n e r a t o r  t a b l e .  

T h e r e  a r e  f o u r  V D P  m o d e s  t h a t  g o v e r n  w h a t  i s  d i s p l a y e d  o n  t h e  
p a t t e r n p l an e : 

o G r a p h i c s  I 

o G r a p h i c s  I I  

o T e x t  

o Mu l t i c o l o r  m o d e  ( l o - r e s g r a p h i c s )  

Th e m u l t i c o l o r  m o d e  i s  s i m i l a r t o  Ap p l e l o - r e s  e x c e p t i t  i s  l e s s  
c o n v e n i e n t  t o  u s e .  

S e e  t h e  s e c t i o n o n  t h e  m u l t i c o l o r  m o d e  f o r  m o r e  i n f o r m a t i o n o n  
i t .  

T o  g e t  i n t o  m u l t i c o l o r  m o d e  f r o m  Am p e r s p r i t e , u s e  t h e  c o m m a n d  
& R U . 

Mu l t i c o l o r  m o d e  u s e s  n o  c o l o r  t a b l e .  I t  u s e s  a p a t t e r n t a b l e  t h a t  
d e f i n e s t i l e  c o l o r s , a n d  a n a m e  t a b l e  t o  p o i n t  t o  t h e s e  c o l o r 
d e f i n i n g  p a t t e r n t a b l e  e n t r i e s .  ( T o  s e e  w h a t  i t  l o o k s  l i k e  L O AD 
S p r i t e  P a i n t i n g a n d  c h a n g e & RG 2  i n  l i n e  9 0  t o  & RU .  T h e n  p a i n t  a 
S p r i t e  P a i n t i n g ( m a i n  m e nu o p t i o n 2 ) ,  a n d  o n c e  t h e  s c r e e n  i s  
f a i r l y f u l l  q u i t  aft d e x a m i n e  t h e  s c r e e n . ) 

H o w  d o  y o u  t e l l  t h e  l o c a t i o n  a n d  c o l o r  o f  a p a t t e r n ?  

P a t t e r n  t ab l e  
C o l o r  t a b l e  
N a m e  t a b l e  

WHAT S H A P E  ( wh i c h  d o t s  o n  t h e  s c r e e n  a r e  o n )  
W HAT C O L O R  ( wh a t  c o l o r  t h e d o t s  a r e )  
W H E R E  O N  S C R E E N  I S  WHAT P A T T E R N  

A p a t t e r n i s  a n  8 X 8 d o t  t i l e .  
d a t a ,  m a p p e d  o n e  b e l o w  t h e  n e x t , 

I t  r e p r e s e n t s  e i g h t  b y t e s  o f  
s e q u e n t i a l ly .  

P a t t e r n  t a b l e s  a r e  b i t - m a p p e d  w h e n  t h e y  a r e  d i s p l a y e d .  

Y o u  w o u l d  e x p e c t  a 2 5 5  ( $ F F )  b y t e  t o  b e  a d a s h  a n d  a 0 b y t e  t o  b e  
n o t h i n g , t h e r e b y  a l l o w i n g  l o w e r  p r i o r i t y v i d e o  ( b a c k d r o p  o r  Ap p l e  
g r a p h i c s )  t o  s h o w  t h r o u g h .  T h i s i s  n o t  t h e  c a s e .  B i t s  b e i n g o n  
o r  o f f  s i g n i f y  w h i c h  o f  t w o  p o s s i b l e  c o l o r s  w i l l  b e  d i s p l a y e d  o n  
t h e  s c r e e n .  
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I n  G r a p h i c s  I m o d e , t h e  c o l o r  t a b l e  c o r r e s p o n d s t o  t h e  p a t t e r n 
t a b l e  a s  f o l l o w s : t h e  c o l o r  t a b l e  h a s  32 e n t r i e s ,  e a c h  o n e  b y t e  
l o n g .  E a ch e n t r y d e f i n e s  t w o  c o l o r s .  Y o u  m a y h a v e  s e e n  m a c h i n e  
l a n g u a g e h e x a d e c i m a l  b y t e s  b e f o r e .  F o r  e x a m p l e , $ F 6 .  E a c h  d i g 
i t , i n  t h e  c o l o r  t a b l e , d e f i n e s  a c o l o r .  S o  e a c h  o f  t h e  3 2  
e n t r i e s  d e f i n e s  t w o  c o l o r s , s o  i n  t h e  a b o v e  e x a m p l e  c o l o r s  $ F  
( 1 5 )  a n d  6 a r e  s t i p u l a t e d .  T h e  o n  b i t s  o f  t h e  c o r r e s p o n d i n g 
p a t t e r n t a b l e  b y t e s  w o u l d  b e  c o l o r 1 5  a n d  t h e o f f  b i t s  w o u l d  b e  
c o l o r  6 .  

T h e  f i r s t  e n t r y  i n  a G r a p h i c s  I m o d e  c o l o r  t a b l e  d e f i n e s  t h e  
c o l o r s  f o r  p a t t e r n s  0 - 7 .  T h e  n e x t  e n t ry i s  f o r p a t t e r n s  8 - 1 5 ,  
e t c .  T h i s g o e s  u p  t o  t h e  l a s t  e n t r y  i n  t h e  c o l o r  t a b l e  ( t h e  
3 2 n d ) w h i ch d e f i n e s  c o l o r s  f o r  p a t t e r n s  2 4 8 -2 5 5 .  T h i s t ak e s c a r e  
o f  a l l  p a t t e r n c o l o r s , s i n c e  th e r e  c a n  o n l y  b e  2 5 6  p a t t e r n s  i n  
G r a p h i c s  I m o d e .  

T h e  s c r e e n - m a p p i n g i s  d o n e  v i a  t h e  n a m e  t a b l e .  A n a m e  t a b l e  h a s  
7 6 8  e n t r i e s , c a l l e d  p a t t e r n p o s i t i o n s .  E a c h  o f  t h e s e  7 6 8  e n t r i e s  
m u s t  c o n t a i n  a n u m b e r  f r o m  0 t o  2 5 5 ,  r e p r e s e n t i n g w h i c h o f  t h e  8 -
b y t e  p a t t e r n s  t o  d i s p l a y .  

I n  o t h e r  w o r d s ,  a p a t t e r n t a b l e  i s  l i k e  a l i b r a r y  o f  l i t t l e  
s h a p e s  o n  8 X 8 d o t  t i l e s .  W h e n  y o u w a n t  t o  d i s p l a y o n e  o f  t h e s e  
s h a p e - t i l e s  o n  t h e  s c r e e n ,  y o u  n e e d  t o  NAME t h e  o n e  y o u w a n t .  

A s s u m e  p o s i t i o n n u m b e r  5 h a s  a 3 i n  i t .  Nu m b e r  5 i s  t h e  6 t h 
p o s i t i o n s i n c e  w e  m u s t  c o u n t  n u m b e r  0 a s  b e i n g f i r s t .  

Nu m b e r  0 i s  a t  t h e  u p p 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 .  P o s i t i o n 
5 i s  f i v e  t i l e s  ( 8  X 8 )  t o  t h e r i g h t  o f  t h a t .  I f  t h e  n a m e  t a b l e  
h a s  a 3 i n  p o s i t i o n  5 t h a t  m e a n s  t h a t  t h e  f o u r t h  ( s i n c e  p a t t e r n  0 
i s  f i r s t )  s e t  o f  8 p a t t e r n b y t e s  i n  t h e  p a t t e r n t a b l e  w i l l  d e f i n e 
wh a t  i s  d i s p l ay e d  a t  p o s i t i o n 5 o n  t h e  s c r e e n .  

T h e c o l o r  o f  t h e  p a t t e r n a t  p o s i t i o n 5 i s d e t e r m i n e d  b y  t h e  t w o  
d i g i t s  i n  t h e  f i r s t  c o l o r  t a b l e  e n t r y , s i n c e  t h e  c o l o r  t a b l e  
e n t r i e s  e a c h  c o v e r  e i g h t  c o n s e c u t i v e  p a t t e r n s .  

Ag a i n ,  o n  b i t s  c o r r e s p o n d  t o  t h e  c o l o r  r e p r e s e n t e d  b y  t h e  f i r s t  
d i g i t  o f  t h e  c o l o r  t a b l e  e n t r y  a n d  o f f  b i t s  c o r r e s p o n d  t o  t h e  
c o l o r  r e p r e s e n t e d  b y  t h e  s e c o n d  d i g i t .  

L e t ' s  l o o k a t  a s a m p l e  d i a g r a m  a n d  s a m p l e  t a b l e s t h a t  w i l l  h e l p  
c l a r i f y a l l  t h i s :  
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PATTERN TABLE ( IN HEXADECIMAL) 

PATTERN 
NUMBER 

® 7 0  8 8  9 8  A8 ca  

<D 20 6 0 2 0  20 2 0  

0 7 0  8 8  08 30 40 

G) F8 OS 10 30 O S  

© 1 0  3 0  50 90 F8 

G) F8 80 FO 08 OS 

Etc . up to pattern number 

COLOR TABLE ( IN HEXADECIMAL) 

4S 9S l S  1 6  04 

SB 3A FF 0 1  00 

94 B S  C l  D8 6 4  

9 9  S S  4 2 0 1  1 1  

That ' s  the comp le t e  t able  

NAME TABLE (IN HEXADECIMAL) 

S S  B l  64 1 1  

F l 0 2  7E E2 6 2  

Etc . , up to entry 11 7 6 7  

PATTERN 110 PATTERN Il l  
• • •  • 

• • • •  

• • • • 

• • • • 

• •  • 

7 0  

8 8  

9 8  

A 8  

cs 
8 8  

7 0  

00 

• 

• • 

• • •  

PATTERN 113 

• • • • •  
• 

• 
• • 

• 
• • 

• • • 

FS 

0 8  

10 

3 0  

0 8  

S 8  

7 0  

0 0  

• 

• • •  

PATTERN 114 

• 
• • 

• • 

• • 
• • •  • •  

• 
• 
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89 

0 6  

6 2  

1 9  

1 9  

2 0  

6 0  

20 

20 

20 

20 

70 
00 

1 0  

3 0  

s o  
9 0  

FS 

1 0  

1 0  

00 

88 

20 

80 

88 
10 

S8 
255 

2 2  

6 6  

86 

41 

9 2  

7 0  0 0  

7 0  00 

F8 00 

70 00 

1 0  00 

70 00 

1 6 

7 S 
04 

AC 

DD 

8 7 

PATTERN i/ 2 

• • • 

• • 

• 

• • 

• 

• 

• •  • • •  

PATTERNll5 

• •  • • • 
• 

• •  • •  
• 
• 

• • 
• • • 

7 0  

S S  

O S  

3 0  

40 

so 
F 8  

00 

F8 

80 

FO 

08 

0 8  

88 

70 
00 
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( I f  y o u  w o u l d  l i k e  t o  u n d e r s t a n d  h o w  b i t - m a p p e d  p a t t e r n b y t e s  a r e  
d e t e r m i n e d ,  s t u d y  t h e  v a lu e s , i n  d e c i m a l  a n d  h e x a d e c i m a l , f o r  
e a c h  o f  t h e  e i g h t  b i t  p o s i t i o n s  b e l o w : )  

$ 8 0  $ 4 0  $ 2 0  $ 1 0  $ 0 8  $ 04 $ 0 2  $ 0 1  

1 2 8  64 32 1 6  8 4 2 1 

( Th e  f i r s t  b y t e  o f  p a t t e r n 0 g e t s  a v a l u e  d e t e r m i n e d  b y  a d d i n g u p  
O N  b i t  p o s i t i o n s . $ 4 0  a n d  $ 2 0 a n d  $ 1 0 a d d  u p  t o  $ 7 0 .  O r  6 4  a n d  
3 2  and 1 6  a d d  u p  t o  1 1 2 ,  w h i c h  a l s o  t r an s l a t e s  t o  $ 7 0 . )  

Y o u  h a v e  s e e n  t h a t  t h e  f i r s t  e i g h t  p a t t e rn s  u s e  o n l y  t h e  f i r s t  
e n t r y i n  t h e  c o l o r  t a b l e  i n  G r ap h i c s  I m o d e .  T h a t  m e an s  t h a t  i n  
t h e  a b o v e  e x a m p l e  n o t  o n l y  t h e  s i x p a t t e r n s  g i v e n  b u t  t h e  n e x t  
t w o  a s  w e l l  w o u l d  u s e  $ 4 8  a s  t h e i r  c o l o r - d e t e r m i n i n g  d a t a .  S o  o n  
b i t s  w o u l d  b e  $ 4  o r  d a r k b l u e , a n d  o f f  b i t s  w o u l d  b e  $ 8  o r  m e d i u m  
r e d . 

C a n y o u  p r e d i c t  w h a t  t h e  u p p e r  l e f t  c o r n e r  o f  t h e  d i s p l a y s c r e e n  
w o u l d  l o o k l i k e  u s i n g  t h e  ab o v e  t a b l e s ? 

( ? ) 

( ? ) 

( ? ) 

2 

( ? ) 

( ? ) 

( ? ) 0 

( ? ) ( ? ) 

3 2 ( ? ) 

( ? ) ( ? ) ( ? ) 

T h e  ab o v e  d i a g r a m i s  a l l  t h e  p a t t e r n p r e d i c t i o n s  t h a t  c o u l d  b e  
m a d e .  Re m e m b e r  t h a t  t h e  0 ,  t h e  3 ,  a n d  b o t h 2 ' s  w i l l  h a v e  b l u e  
t e x t  o n  r e d  b a c k g r o u n d .  

C o l o r  p r e d i c t i o n s  c a n e a s i l y b e  m a d e  f o r  a n y  o f  t h e  a b o v e  q u e s 
t i o n - m a r k e d  a r e a s  o f  t h e  s c r e e n  ( m e a n i n g  t h e  p a t t e r n s h a p e  i s  a 
y e t unk n o w n , s i n c e  t h e  p a t t e r n t a b l e  g i v e n  o n l y  g o e s  u p  t o  5 ) .  

W e  k n o w  n o t  o n l y  t h a t  p a t t e r n s  0 - 7  w i l l  u s e  $ 4 8  f o r  c o l o r  d a t a .  
W e  a l s o  k n o w  t h a t  p a t t e r n s  8 - 1 5  w i l l  u s e  $ 9 8  a n d  1 6 - 2 3  w i l l  u s e  
$ 1 8 ,  e t c .  S o  t h e  f o u r t h n a m e  t a b l e  e n t r y , $ 1 1  ( d e c i m a l  1 7 ) ,  c a n 
b e  p r e d i c t e d  t o  h av e  b l a c k ( $ 1 )  t e x t  o n  a m e d i u m  r e d  ( $ 8 ) b a c k 
g r o u n d . T h e  r e s t  a r e  j u s t  a s  e a s y  t o  p r e d i c t ; a s  I ' v e  s a i d  - 
t h e  c o l o r  t a b l e  i s  c o m p l e t e  a s  s h o w n .  

G r a p h i c s  I I  m o d e  i s  a b i t  d i f f e r e n t .  Th e p a t t e r n t ab l e  i s  6 1 4 4 
( $ 1 8 0 0 )  b y t e s  l o n g a n d  s o  i s  t h e  c o l o r  t a b l e  • .  T h e  t w o  o f  t h e s e  
a l o n e  t a k e  u p  $ 3 0 0 0  b y t e s  - - 3 / 4  o f  t h e  V D P  R A M  o n  t h e  
S u p e r S p r i t e .  Th e c a r d  h a s  1 6 K ,  a 6 1 4 4  b y t e  t a b l e  i s  6 K .  

N o t e : S p r i t e s  a n d  b a c k g r o u n d s a r e  a v a i l a b l e  i n  e i t h e r  G r a p h 
i c s  m o d e  ( an d  m u l t i c o l o r  m o d e  a s  w e l l ) .  

I f  y o u  c r e a t e  p a t t e r n t a b l e s  t h a t  h a v e  5 X 7 t e x t  c h a r a c t e r s , 
t h e s e  t a b l e s  a r e  u s a b l e  i n  b o t h g r a p h i c s  a n d  t e x t  m o d e o f  y o u r  
V D P . 
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W h e n  u s i n g  t e x t  m o d e  t h e r e  i s  r o o m  o n  t h e  s c r e e n  f o r  4 0  X 2 4  
c h a r a c t e r s  a n d  c h a r a c t e r s  a r e  o n  8 X 6 t i l e s ,  n o t  8 X 8 t i l e s ,  s o  
y o u  m u s t  m a k e  s u r e  t h a t  t h e  l e a s t  s i g n i f i c an t  t h r e e  b i t s  o f  y o u r  
p a t t e r n b y t e s  a r e  z e r o .  

U s i n g t e x t  i n  g r a p h i c s  m o d e  u s e s  8 X 8 t i l e s  ( a g a i n  u s i n g 7 X 5 
c h a r a c t e r s , a s  i n  t e x t , m o d e )  b u t  y o u h a v e  t h e  o p t i o n o f  c r e a t i n g 
7 X 6 o r  7 X 7 c h a r a c t e r s , i f  y o u  d e s i r e - - b u t  t h e y ' l l  b e  u nu s 
a b l e  i n  t e x t  m o d e , a n d  d u a l  u s e  p a t t e r n t a b l e s  a r e  n o r m a l l y  t h e  
b e s t  w a y t o  g o .  

T h e  r e a s o n G r a p h i c s  I I  m o d e  i s  s o  m e m o r y  i n t e n s i v e  i s  t h a t  s c e n e s 
a n d  d e t a i l e d  g r ap h i c s  t ak e  m o r e  s p a c e  t o  s t o r e .  In a c o m p l e x 
p i c t u r e , t h e  p a t t e r n s  i n  e v e r y t i l e  p o s i t i o n o n  t h e  v i d e o  d i s p l a y  
w i l l  d i f f e r  f r o m  e v e r y  o th e r  t i l e  p o s i t i o n p a t t e r n .  T h i s m e an s  
t h a t  t h e r e  w i l l  n e e d  t o  b e  7 6 8  d i f f e r e n t  p a t t e r n s .  

T h i s i s  n o t p o s s i b l e  i n  G r a p h i c s  I m o d e  b e c au s e  t h e  d a t a  ( r e p r e 
s e n t i n g  p a t t e rn n u m b e r s )  w h i c h  g o e s  i n t o  e a c h  p a t t e r n  p o s i t i o n i n  
t h e  n a m e  t a b l e  m u s t  b e  0 - 2 5 5 .  

H e r e  i s  h o w  t h i n g s  a r e  s e t  u p  i n  G r a p h i c s  I I  m o d e :  

In G r a p h i c s  I I  m o d e  t h e  n a m e  t ab l e  i s  p a r t i t i o n e d  i n t o  t h r e e 
s e g m e n t s ,  e a c h  2 5'6  b y t e s  l o n g  { j u s t  l i k e  G r a p h i c s  I ) .  

T h e  f i r s t  s e g m e n t  ( 2 5 6  X 8 = 2 0 4 8  l o n g )  i s  m a p p e d  t o  t h e  t o p 
t h i r d  o f  t h e  s c r e e n  o n l y .  T h e s e c o n d  s e g m e n t  i s  f o r  t h e  m i d d l e  
t h i r d  o f  t h e  s c r e e n  a n d  t h e  t h i r d  s e g m e n t  i s  f o r  t h e  b o t t o m  t h i r d  
o f  t h e  s c r e e n .  

T h e s e  t h r e e  p a t t e r n t ab l e s  a r e  a d j a c e n t  i n  m e m o r y a n d  t h e r e f o r e  
f o r m  o n e  l o n g ( 6 1 4 4  l o n g )  p a t t e r n t a b l e , a s  f o l l o w s : 

2 
0 
4 
8 

2 
PATTERN 0 
GENERATOR 4 
TABLE 8 
(6144 LONG) 

2 
0 
4 
8 

256 8-byte patterns 
( 0-255 ) to be used only ---+ 

by top 1/3 of screen 

256 8-byte patterns 
( 0-255) to be used only ---+ 
by middle 1/3 or screen 

256 8-byte patterns 
(0-255) to be used only 

---+ 
by bottom 1/3 of screen 
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VIDEO SCREEN 

0 31 

PATl'ERN POSITIONS 

255 

256 

PATTERN POSITIONS 

511 

512 

PATl'ERN POSITIONS 

767 
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T h e r e  i s  a c o r r e s p o n d i n g  c o l o r  t ab l e , a l s o  6 1 4 4  l o n g : 

COLOR 
' TABLE 

( 6144 LONG) 

2 
0 
4 
8 

2 
0 
4 
8 

2 
0 
4 
8 

256 8-byte color-dllu 

enuies that ell«tly 

correspond to the patwns 

in the pllttern gener lltor t4ble 

256 8-byte color-deu 

enUies that elRlctlY 

correspond to the plltterns 

in the pettern oeneHtor Uble 

256 8-byte color-dllu 

enuies thet elRlctly 

correspond to the pGtterns 
in the pllttern oener lltor t.Gble 

VIDEO SCREEN 

0 31 

__. PATTERN POSITIONS 

255 

256 

__. PATTERN POSITIONS 

511 

512 

__. PATTERN POSITIONS 

767 

I f  y o u  u n d e r s t a n d  t h e  a b o v e  d i a g r a m s , y o u w i l l  s e e  t h a t  t h e  
5 7 7 7 t h b y t e  o f  t h e  p a t t e r n t a b l e  h a s  i t s  c o l o r s  d e f i n e d  b y  t h e  
t w o  d i g i t s  o f  t h e  d a t a  i n  t h e  5 7 7 7 t h b y t e  o f  t h e  c o l o r  t a b l e .  I f  
$ 4 8  i s  f o u n d  i n  t h e  c o l o r  t a b l e  i n  t h e  5 7 7 7 t h b y t e  a n d  t h e  5 7 7 7 t t 
p a t t e r n t a b l e  b y t e  i s  $ 8 1  ( 1 2 9 ) ,  t h e n  i t  m e an s  t h a t  i f  t h a t  
p a r t i c u l a r  p a t t e r n b y t e  i s  u s e d  o n  t h e  s c r e e n ,  i t  w i l l  h av e  a 
b l u e  d o t  on e a c h  e n d  a n d  a r e d  d a s h i n  t h e  m i d d l e .  

N o t e : 

NAME 
TABLE 
( 768 LONG) 

O n l y  i f  t h e  n a m e  t a b l e  p o i n t s  t o  a p a t t e r n i s  i t  e v e r  
d i s p l ay e d  o n  t h e  s c r e e n .  O n l y  i f  t h e  n a m e  t a b l e  h a s  a 
" 2 1 0 " i n  i t s  l o w e r  1 / 3  w i l l  w e  k n o w  t h a t  t h e  5 7 7 7 t h 
b y t e s  o f  b o t h  c o l o r  a n d  p a t t e rn t a b l e s  a r e  b e i n g u s e d .  
E x a m i n e  a n a m e  t a b l e  i n  G r a p h i c s  I I  m o d e ;  i t ,  l i k e  
p a t t e r n  and c o l o r  t ab l e s , i s  d i v i d e d  i n t o  t h i r d s :  

VIDEO SCREEN 

0 0 31 

2 
5 PATTERN POSITIONS 
6 

255 255 

256 
2 
5 PATTERN POSITIONS 
6 

511 511 

512 
2 
5 PATTERN POSITIONS 
6 

767 767 
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S t a r S p r i t e  I - P a t t e r n s  a n d  P a t t e rn T a b l e s  

I n  t h i s e x a m p l e , w e  a r e  e x a m i n i n g t h e  u s e  o f  t h e  5 7 7 7 t h b y t e  o f  
t h e  p a t t e rn a n d  c o l o r  t a b l e s .  

T h i s  b y t e  i s  s e e n  ( a l o n g  w i t h t h e  o t h e r  s e v e n  b y t e s i n  t h a t  
p a t t e r n )  o n l y  i f  t h e  n a m e  t a b l e  p o i n t s  t o  i t .  

I n  o r d e r  t o  n a m e  t h e  p a t t e rn ,  w e  p e r f o r m  t h e  f o l l o w i n g c a l c u l a 
t i o n : 

P a t t e r n n am e  B y t e  i n  P a t t e rn T a b l e  � 8 

S o : 

P a t t e rn n am e  = 5 7 7 6  � 8 = 7 2 2  

T h e  7 2 2 n d  p a t t e r n w o u l d  b e  i n  t h e  b o t t o m  t h i r d  o f  t h e  p a t t e r n 
t ab l e  s o  s ub t r a c t  5 1 2  t o  g e t  t h e  a c t u a l  p a t t e rn n a m e  o f  2 1 0 .  

N o t i c e  t h a t  I u s e d  5 7 7 6  s i n c e  t h e  5 7 7 7 t h b y t e  i n  t h e  t a b l e  i s  
b y t e  5 7 7 6  b e c au s e  b y t e  0 i s  t h e  f i r s t  o n e .  T o  c h e c k , n o t i c e t h a t  
i f  y o u  s t a r t  t h e  t o p t h i r d  o f  t h e  p a t t e rn t a b l e  w i t h  b y t e  O ,  t h e  
m i d d l e  t h i r d  w i t h  b y t e  2 0 4 8  a n d  t h e  b o t t o m  t h i r d  w i t h  b y t e  4 0 9 6 ,  
t h e n  4 0 9 6  + ( 8  t i m e s  2 1 0  = 1 6 8 0 )  = 5 7 7 6 . 

S o , in t h e  a c t u a l  n a m e  t ab l e , un l e s s  t h e  p a t t e r n n u m b e r  2 1 0 ( $ D 2 )  
i s  f o un d  i n  t h e  t h i r d s e c t i o n o r  p a g e  o f  t h e  t a b l e , t h e n  b y t e s 
5 7 7 6 - 5 7 8 3  ( t h e  5 7 7 7 t h - 5 7 8 4 t h b y t e s  in t h e  t ab l e ) ,  w h i c h m ak e  u p  
p a t t e r n 2 1 0 ,  w i l l  n o t  b e  d i s p l a y e d  on t h e  s c r e e n .  

I t  i s  i m p o s s i b l e  f o r  p a t t e rn s  f r o m  s e c t i o n s  t o  b e  d i s p l ay e d  o n  a 
d i f f e r e n t  t h i r d o f  t h e  s c r e e n .  

I n  a c t u a l  u s a g e , i f  y o u  w an t  a b l an k  s c r e e n j u s t  h a v e  p a t t e rn 0 
b e  e i g h t  O ' s  in t h e  f i r s t ,  s e c o n d , a n d  t h i r d  s e c t i on s  o f  t h e  
p a t t e r n t a b l e , a n d  t h e n  p u t  2 5 6  z e r o s . i n a r o w  f o r  e a c h  s e c t i o n 
o f  t h e  n a m e  t ab l e  - - 7 6 8  z e r o e s  i n  a l l .  

N o t i c e  t h a t  i t  t o o k o n l y  2 4  p a t t e rn b y t e s  o f  d a t a  t o  d e f i n e a n  
e n t i r e  s c r e e n  f u l l  o f  v i d e o  d i s p l ay .  

I f  y o u  w a n t  t h e  m i d d l e  s e c t i o n t o  b e  a l l  s o l i d  i n s t e a d o f  b l a n k  
( b l a c k ) , y ou m ay h a v e  t h e  e i g h t  b y t e s  o f  t h e  f i r s t ( 0 )  p a t t e rn o f  
t h e  m i d d l e  s e c t i on o f  t h e  p a t t e r n t a b l e  a l l  b e  2 5 5  ( $ F F ) .  

T h e r e  i s  a n o t h e r w ay ,  h o w e v e r .  Al l t h e  a b o v e  s p e c u l a t i o n s  a r e  
b a s e d  u p o n t h e  a s s u mp t i o n t h a t  y o u ' v e  p u t  s o m e t h i n g  l i k e  2 4 1  
( $ F l )  i n t o  t h e  f i r s t  e i g h t  c o l o r  d a t a  b y t e s  ( 0  p a t t e rn s  w i l l  
t h e r e f o r e c o r r e s p o n d  w i t h t h e m )  o f  e a c h  o f  t h e  t h r e e s e c t i o n s  o f  
t h e  c o l o r  t ab l e .  $ F l  m e an s  w h i t e  t e x t  f o r  o n  b i t s  a n d  b l a ck 
b a c k g r o u n d  f o r  o f f  b i t s  s i n c e  $ F  = 1 5  = w h i t e  a n d  1 = b l a c k .  

S t a r S p r i t e  I - 2 8  



S t a r S p r i t e  I - P a t t e rn s  a n d  P a t t e rn T a b l e s  

I n  c o l o r  b y t e s  t h e  r u l e  i s  a l w a y s  t h a t  t h e  f i r s t h e x  d i g i t d e t e r 
m i n e s  t h e  c o l o r  o f  t h e  o n  b i t s  a n d  t h e  s e c o n d  h e x  d i g i t  d e t e r 
m i n e s t h e  c o l o r  o f  t h e  o f f  b i t s .  

T h e  r e m a i n d e r  ( 2 0 4 0  b y t e s )  o f  t h e  b y t e s  o f  b o t h p a t t e rn a n d  c o l o r  
t a b l e s  c a n b e  a n y t h i n g  a t  a l l  a n d  i t  w i l l  h a v e  n o  e f f e c t  o n  t h e  
v i d e o  d i s p l a y i f  t h e  n a m e  t a b l e  p o i n t s  o n l y  t o  p a t t e r n 0 i n  a l l  
p a t t e r n p o s i t i o n s  ( a l l  2 5 6 )  i n  a l l  t h r e e  s e c t i o n s  o f  t h e  n a m e  
t a b l e .  Only the c o l o r  and p a t t e rn d a t a  t h a t  a r e  b e i n g  p o i n t e d  t o  
b y  the n a m e  t a b l e  by t e s  have any i n f l u e n c e  on t h e  d i s p l ay .  

T h e o t h e r  w a y  t o  g e t  t h e  t o p  a n d  b o t t o m  s e c t i o n s  o f  t h e  s c r e e n  t c  
a p p e a r  b l a c k  a n d  t h e  m i d d l e  w h i t e  i s  t o  l e a v e  t h e  p a t t e r n d a t a  
b y t e s  o f  p a t t e rn 0 a l o n e  and i n s t e a d c o n c e n t r a t e  o n  t h e  c o l o r  
t a b l e  d a t a  c o r r e s p o n d i n g  t o  p a t t e r n  O .  L e t ' s  c h a n g e  t h e  $ F l  t o  
$ F F  o r  $ O F o r  $ 1 F o r  a n y t h i n g  e l s e  t h a t  e n d s i n  $ F  ( $ F  = 1 5  = 
w h i t e )  i n  t h e  f i r s t  e i g h t  b y t e s  o f  t h e  m i d d l e s e c t i o n o f  t h e  
c o l o r  t a b l e  ( a g a i n , t h i s c o r r e s p o n d s  t o  p a t t e rn O ) . 

I f  y o u ' d  p r e f e r  a r e d  b a n d  h a v e  t h e  l a s t  d i g i t  b e  6 o r  8 o r  9 ;  
f o r  g r e e n  t r y 2 o r  3 o r  1 2  ( $ C ) .  

S u p p o s e  I n e e d  a s c r e e n  f u l l  o f  t h e  d i g i t  3 .  T h e  h e x a d e c i m a l  
d i g i t s  f o r  a p a t t e r n t h a t  l o o k s  l i k e  a 1 1 3 1 1 a r e : F 8  0 8  1 0  3 0  0 8  8 8  
7 0 0 0 .  

T o  d i s p l a y t h i s p a t t e r n i n  e a c h  t i l e  p o s i t i o n o n  t h e  s c r e e n , t h e  
f o l l o w i n g  s t e p s  a r e  n e c e s s a r y :  

o M a k e  t h i s  s e t  o f  b y t e s  p a t t e r n 0 i n  t h e  f i r s t  p a t t e r n o f  
e a c h  s e c t i o n o f  th e p a t t e r n t a b l e .  

o U s e $ F l  f o r  a l l  c o r r e s p o n d i n g  c o l o r  t a b l e  d a t a .  

o H a v e  a l l  7 6 8  b y t e s  o f  t h e  n a m e  t a b l e  b e  $ 0 .  

O r  u s e  i t  a s  p a t t e rn 3 ( t h e  f o u r t h p a t t e r n )  a n d  p u t  t h e  a b o v e  
d a t a  a s  b y t e s  2 4 - 3 1 i n  e a c h  o f  t h e  t h r e e  s e c t i o n s  o f  t h e  p a t t e r n 
t a b l e , a n d  f i l l  t h e  n a m e  t a b l e  w i t h  t h r e e  a n d  t h e  c o l o r  t a b l e  
w i t h  2 4 l ' s  ( $ F l ) .  

T h e  f o l l o w i n g  e x a m p l e  l i n e  o f  Ap p l e s o f t  B a s i c  d e m o n s t r a t e s t h e  
u s e  o f  Am p e r s p r i t e  t o  a c c o m p l i s h t h e  g o a l s  d i s c u s s e d  ab o v e .  

1 0  P O K E  7 ,  2 4 1 :  POKE 8 , 0 :  P O KE 9 , 0 :  C AL L  8 5 2 :  R E M  T H I S  A S S U M E S 
THAT C O L O R  T A B L E  I S  AT $ 2 0 0 0  AND I S  $ 1 8 0 0  L O NG 

T h e  a b o v e  l i n e ( c h o o s e  y o u r  o w n l i n e n u m b e r , o f  c o u r s e )  w i l l  f i l l  
a l l  6 1 4 4  b y t e s  o f  t h e  c o l o r t a b l e  w i t h  2 4 1 .  I f  y o u  w a n t  s o m e  
o t h e r  t y p e  o f  d a t a  t o  e n d  u p  i n  t h e  c o l o r  t a b l e , m e r e l y s u b s t i 
t u t e  t h e  n e w  c o l o r  d a t a  n u m b e r  f o r  2 4 1  a n d  t h e n  P O K E  t h a t  i n t o 7 
a b o v e , w h e r e  I ' v e  P O K E d  2 4 1 .  
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S t a r S p r i t e  I - P a t t e r n s  a n d  P a t t e r u T a b l e s  

I f  y o u  o n l y  w i s h  t o  d e a l  w i t h  b y t e  5 7 7 6  o f  t h e  p a t t e r n t a b l e , u s e  
t h e  f o l l o w i n g  A m p e r s p r i t e  c o m m a n d : 

1 0  & P  5 7 7 6 , 0  

T h e  P s t an d s f o r  p a t t e r n ,  t h e  5 7 7 6  g i v e s t h e  t a b l e ' s  b y t e  n u m b e r  
( o r  o f f s • t  p a s t  s t a r t i n g a d d r e s s  o f  t a b l e )  a n d  t h e  0 i s  t h e  d a t a  
t o  i n s e r t .  T o  � ak e  c a r e  o f  t h e  e n t i r e  p a t t e r n w h i c h  b e g i n s  a t  
b y t e  5 7 7 6  y o u c o u l d  d o  t h i s :  

1 0  F O R  A = 5 7 7 6  T O  5 7 8 3 : & P  A , O :  N E X T  

Y o u  w i l l  n o r m a l l y b e  u s i n g  p a t t e r n n u m b e r s , n o t  b y t e  nu m b e r s , s o  
t h e  f o l l o w i ng s c h e m e  m ak e s  m o r e  s e n s e :  

1 0  F O R  A =  4 0 9 6  + ( 2 1 0 * 8 )  T O  4 0 9 6  + ( 2 1 0  + 8 )  + 7 :  & P A ,  0 :  N E X T  

O r : 

1 0  B = 4 0 9 6  + ( 2 1 0 * 8 ) :  F O R  A =  B T O  B + 7 :  & P A , O :  N E X T  

S i n c e  t h e  c o l o r  t ab l e  h a s  a o n e  t o  o n e  c o r r e s p o n d e n c e  t o  t h e  
p a t t e r n  t a b l e  i n  G r a p h i c s  I I  m o d e ,  i t  c a n b e  h a n d l e d  i n  t h e  s a m e  
w ay : 

1 0  B = 4 9 9 6  + ( 2 1 0 * 8 ) : F O R  A =  B T O  B + 7 :  & C A , 8 :  N E X T  

I n  t h e  a b o v e  e x a m p l e , o n  b i t s  g e t  0 f o r  d a t a  a n d  o f f  b i t s  g e t  8 
( r e d ) .  T h e  C s t a n d s  f o r  c o l o r .  B e l o w  w e ' l l  u p d a t e  t h e  p a t t e r n  
t a b l e  w i t h  n e w  p a t t e r n d a t a  f o r  p a t t e r n 2 1 0 o f  t h e  t h i r d  s e c t i o n ,  
a n d  w e ' l l  u s e  8 f o r  t h e  c o l o r  d a t a  - - b u t  w e ' l l  p u t  t h e s e  t w o  
r o u t i n e s  t o g e t h e r : 

1 0  B = 4 0 9 6  + ( 2 1 0 * 8 ) : F O R  A =  B T O  B + 7 :  & P A , O :  & C A , 8 :  N E X T  

T h e  a b o v e  l i n e  o f  B a s i c  w i l l  o n l y  c h a n g e  t h e  s c r e e n  i n  p l a c e s  
w h e r e  t h e  p o s i t i o n y o u  a r e  a t  i s  p o i n t e d  t o  b y  a n a m e  t a b l e  e n t r y  
o f  2 1 0 ,  a n d  i t  mu s t  b e  i n  t h e  t h i r d  s e c t i o n .  I f  y o u  w an t  a l l  
t h r e e  o f  t h e  p a t t e r n  t a b l e  a n d  c o l o r  t a b l e  s e c t i o n s  t o  h av e  t h e i r  
p a t t e r n  2 1 0  u p d a t e d , u s e  t h e  f o l l o w i n g a l g o r i t h m : 

1 0  
2 0  

F O R  B 
F O R  A 

2 1 0 * 8  T O  4 0 9 6  + ( 2 1 0 * 8 )  S T E P  2 0 4 8  
B T O  B + 7 :  & P A , O :  & C A , 8 :  N E X T  : N E X T  

O f t e n  t h e  p a t t e r n a n d  c o l o r  t a b l e  d a t a  a r e  s t a t i c ,  w h i l e  t h e  n a m e  
t a b l e g e t s  u p d a t e d  t o  c h a n g e t h e  s c r e e n  d i s p l ay .  

S u p p o s e  t h e  1 8 t h , 1 9 t h , a n d  2 0 t h p a t t e r n s  i n  t h e  p a t t e r n t a b l e  
( 1 7 - 1 9 )  a r e  l e t t e r s  A ,  B ,  a n d  C .  And s u p p o s e  y o u n e e d  t h e  w o r d  
" C AB "  t o  b e  d i s p l a y e d  o n  t h e  s c r e e n  a t  n a m e  t ab l e  p o s i t i o n s  2 6 0 -
2 6 2 , T h e  c o m m an d s a r e : 

1 0  & N  2 6 0 , 1 9 : & N  2 6 1 , 1 7 & N  2 6 2 , 1 8 
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S t a r S p r i t e  I - P a t t e r n s  a n d  P a t t e r n  T a b l e s  

H e r e  i s  a r o u t i n e  f o r  g e t t i n g  w o r d s ,  i n  s t r i n g f o r m , o n t o  t h e  
s c r e e n : 

5 0 0  A $  = " S T AR S P R I T E  F O RE V E R ! " :  P S N = 2 6 2 :  G O S U B  5 1 0 :  G O T O  5 2 0 : RE M  
P O S I T I O N S  2 6 2 - 2 8 1  ARE U S E D  H E R E  

5 1 0 L = L E N  ( A $ ) :  F O R  A =  1 T O  L E N : C $ = M I D $  ( A $ , A , l ) :  C H = A S C  
( C $ )  - 3 2 :  & N  P S N  + A - 1 ,  C H :  N E X T  : R E T U R N  

5 1 5 R E M  P S N  = S C R E E N  P O S I T I O N  T O  P R I N T O N  A N D  C H = C H A R AC T E R  T O  
P R I N T  ( G I V E N  B Y  P A T T E R N  N UM B E R )  

I n  t h e  a b o v e  e x a m p l e , a p a t t e r n t a b l e  C HAR i s  u s e d ,  Y o u ' l l  f i n d 
i t  o n  s i d e  A o f  t h e  m a i n  p r o g r a m d i s k .  

F o r  a n  a c t u a l  e x a m p l e  o f  t h e  u s a g e  o f  t h e s e  c o m m a n d s ,  l o a d p r o 
g r a m  c a l l e d  A m p e r s p r i t e  B a s i c .  E x a m i n e  l i n e 0 t o  s e e  h o w  t h i s 
f i l e i s  l o a d e d  a n d  l i n e s 2 0 0 0 - 2 1 9 9  t o  s e e  h o w  p a t t e r n t a b l e s  a n d  
n a m e  t a b l e s c a n b e  l o a d e d  i n t o  V D P  RAM . 

I n  C HAR , A S C I I  n u m b e r s  3 2 - 1 2 7  h a v e  b e e n  g i v e n  p a t t e r n t a b l e  
n u m b e r s  0 - 9 5  f o r  c o n v e n i e n c e , w h i c h  e x p l a i n s  t h e  m i nu s  3 2  i n  l i n e  
5 1 0 .  

T o  p u t  a c o l o r e d  b a c k g r o u n d  b e h i n d  e a c h  c h a r a c t e r  o f  " S t a r S p r i t e  
F o r e v e r ! " : 

5 3 0 F O R  A = 3 3  T O  5 8 :  Z 
N E X T  : N E X T  : F O R  B 

2 0 4 8  + A  * 8 :  F O R  B 0 T O  7 :  & C  Z + B , 6 :  
2 0 4 8  T O  2 0 4 8  + 1 * 8  + 7 :  & C  B , 6  : N E X T  

T h e  p a t t e r n  n u m b e r s  o f  t h e  2 6  l e t t e r s  o f  t h e  a l p h a b e t , i n  t h i s  
G r a p h i c s  I I  m o d e  e x a m p l e , a r e  3 3  t o  5 8 .  S p a c e  a n d  " I "  a r e  nu m 
b e r s  0 a n d  1 .  

N o t i c e  t h a t  w e ' r e  p a s t  n a m e  t a b l e  p o s i t i o n 2 5 5  b u t  n o t  a s  h i g h  a s  
p o s i t i o n 5 1 2 ,  s o  t h e  t i l e s  w e  a r e  u s i n g  a r e  l o c a t e d  i n  t h e  m i d d l e  
s e c t i o n o f  t h e  s c r e �n a n d  t a b l e s .  

A l s o  n o t i c e  t h a t  s i n c e  e a c h  s e g m e n t  o f  t h e  t a b l e  i s  2 0 4 8  b y t e s  
l o n g , a d d i n g 2 0 4 8  t o  t h e  s t a r t i n g a d d r e s s  o f  t h e  c o l o r  o r  p a t t e r n  
t a b l e s  l o c a t e s  t h e  p o s i t i o n o f  t h e  s t a r t o f  p a t t e r n  0 o f  t h e  
m i d d l e  s e c t i o n .  

Al s o  n o t i c e  t h a t  m u l t i p l y i n g any p a t t e r n n u m b e r  b y  8 g i v e s  u s  t h e  
n u m b e r  o f  b y t e s  o f  o f f s e t  ( f r o m  t h e  s t a r t o f  t h a t  s e c t i o n o f  t h e  
p a t t e r n o r  c o l o r  t a b l e )  t o  a d d r e s s  t h e  t a b l e  b y t e s  f o r  a g i v e n  
p a t t e r n  ( o r  t h e  c o l o r s  t h a t  c o r r e s p o n d  t o  i t )  i n  t h e  t a b l e .  

I n  l i n e 5 3 0  t h e  2 0 4 8  g i v e s u s  t h e  s e c t i o n o f f s e t  a n d  A * 8 g i v e s u s  
t h e  p a t t e r n o f f  s e t  t o  l o c a t e  t h e  c o r r e c t  p a t t e rn .  

N o t i c e  t h a t  t h e  v a r i a b l e  "A" w i l l  a l w a y s r e p r e s e n t  t h e  p a t t e r n 
n u m b e r  w e  a r e  n o w  d e a l i n g  w i t h .  

S t a r S p r i t e  I - 3 1  
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T h e  F O R- N E X T  l o o p  i n d e x e d  b y  " B "  r e f e r s  t o  t h e  e i g h t  b y t e s  e a c h  
p a t t e r n c o n t a i n s ,  
& C  Z + B , 6  p u t s t h e  c o l o r  r e d  ( 6 )  i n t o  a l l  e i g h t  b y t e s  o f  e a c h 
a l p h ab e t i c  c h a r a c t e r  p a t t e r n ( # 3 3 - 5 8 ) .  

T h e  s e c o n d  F O R- N E X T  l o o p  i n d e x e d  b y  " B "  p u t s r e d  ( 6 )  i n t o  p a t 
t e r n s  0 a n d  1 ,  t h e  s p a c e  a n d  " I "  p a t t e r n s .  

Al l w e ' v e  r e a l l y  d o n e  i s  c h an g e  c o l o r  t a b l e  d a t a  b e h i n d  a l l  t h e  
l e t t e r s , n o t o n l y  o f  " S t a r S p r i t e  F o r e v e r ! "  b u t  a l s o  o f  t h e  a l p h a 
b e t , s p a c e , a n d  " ! " .  I f  w e  h a d  a l r e a d y  i n v e r s e d  ( b a c k g r o u n d  
ad d e d )  l e t t e r s  a v a i l a b l e  a s  p a t t e r n s  i n  o u r  p a t t e r n  t ab l e ,  a l l  w e  
w o u l d  h a v e  h a d  t o  d o  i s  " & N " t h o s e  i n t o  p l a c e  w i t h c o d e  s i m i l a r  
t o  l i n e  5 1 0 ,  w i t h t h e  m i nu s  3 2  c h a n g e d  t o  w h a t e v e r  i s  a p p r o p r i a t e  
t o  h av e  A S C I I  c o d e s  l e a d  u s  t o  c o r r e c t l y c o r r e s p o n d i n g  p a t t e r n 
t ab l e  n u mb e r s .  

T h e  T M S 9 9 1 8 A V D P  a l s o  h a s  a T e x t  m o d e .  T h e  T e x t  m o d e  a l s o  a c c e s 
s e s  p a t t e r n  t ab l e s ,  b u t  o n l y u s e s  t h e  m o s t  s i g n i f i c an t  6 b i t s  o f  
e v e r y  b y t e , w h i c h  a l l o w s  a 4 0  c o l u m n  d i s p l a y  i n  t e x t  m o d e , a s  
c o mp a r e d  t o  3 2  c o l u m n  d i s p l ay i n  e i t h e r  g r ap h i c s  m o d e .  

T u r n  b a c k  a f e w  p a g e s  a n d  s t u d y  t h e  p a t t e r n s  t h a t  c r e a t e  t h e  
n u m e r a l s  0 t h r o u g h  5 .  No t i c e  h o w  t h e  c h a r a c t e r s  a r e  o n  a n  8 X 8 
g r i d  b u t  a r e  7 X 5 i n  s i z e .  In g r a p h i c s  m o d e  t h i s a l l o w s  t h r e e  
s p a c e s b e t w e e n  c h a r a c t e r s  h o r i z o n t a l ly a n d  o n e  s p a c e  v e r t i c a l ly .  

I n  t e x t  m o d e ,  b e c au s e  o n l y  s i x  h o r i z o n t a l  b i t s  a r e u s e d , t h e r e  i s  
o n l y  o n e  b i t  s p a c e  b e t w e e n  c h a r a c t e r s  i n  a l l  d i r e c t i o n s .  

T o  e n t e r  t e x t  m o d e ,  u s e  & R T  a f t e r  Amp e r s p r i t e  i s  i n i t i a l i z e d .  

T o  e n t e r  G r a p h i c s  I m o d e , u s e  & RG l . 

T o  e n t e r  G r a p h i c s  I I  m o d e , u s e  & RG 2 . 

T o  e n t e r  mu l t i c o l o r  m o d e , u s e  & R U . 

Re m e m b e r  t o  i n i t i a l i z e  t h e  Amp e r s p r i t e .  S e e  l i n e s  3 0  a n d  8 0 - 1 5 4  
i n  t h e  Amp e r s p r i t e  B a s i c  p r o g r a m  ( s i d e  A)  f o r  an e x a m p l e .  

T h e  " & R" c o m m an d s s e t  t h e  v a r i o u s  V D P  r e g i s t e r s .  
t e r . 

R m e an s  r e g i s -

T e x t  m o d e  u s e s  o n ly 3 / 4  o f  e v e r y  p a t t e r n  f o r  d i s p l a y .  

An o t h e r  d i f f e r e n c e  i s  a 9 6 0  ( 0 - 9 5 9 )  p o s i t i o n n a m e  t ab l e 
( 4 0 * 2 4 = 9 6 0 ) .  S e e  p r o g r a m s  T Y P E . TX a n d  TY P E . G R  t o  s e e  h o w  g r a p h i c s  
a n d  t ex t  c h a r a c t e r s  d i f f e r .  Am p e r s p r i t e  w a s n ' t  u s e d  i n  t h e s e  
p r o g r a m s , t o  a l l o w  y o u  t o  l e ar n  B a s i c  i n t e r f a c i n g  w i t h t h e  
S up e r S p r i t e  w i t h o u t  A mp e r s p r i t e .  
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N o  s p r i t e s  a r e  a l l o w e d  i n  t e x t  m o d e ,  b u t  y o u  m a y a l t e r  t e x t  
c o l o r : 

& RX 1 5 , 6  

I n  t h e  a b o v e  e x a m p l e  X s t a n d s  f o r  t e x t , t h e  1 5  g i v e s  t e x t  m o d e  
t e x t  c o l o r , t h e  6 g i v e s  t e x t  m o d e  b a c k g r o u n d  c o l o r ,  

No t e : T h e  s e c o n d  p a r a m e t e r\ o f  t h e  & RX c o m m an d  s p e c i f i-e-s t h e  
b a c k d r o p  c o l o r  f o r  a il f o u r  m o d e s .  

T h e  s c r e e n  i s  n o t  d i v i d e d  i n t o  t h r e e  s e c t i o n s  i n  t e x t  m o d e  s o  
t h i s m o d e  i s  s i m i l a r  t o  G r a p h i c s  I m o d e  i n  p a t t e r n t a b l e  r e q u i r e 
m e n t s ( e x c e p t  f o r  t h e  6 o f  8 b i t s  p e r  b y t e  u s a g e ) .  

I n  t e x t  m o d e , u p d a t e  t h e  n a m e  t a b l e  w i t h " & N" c o m m an d s .  
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13 . C o l o r s  and C o l o r  T ab l e s  

T h e  nu m b e r s  g o v e r n i n g  t h e  c o l o r  g e n e r a t e d  b y  t h e  S u p e r S p r i t e  a r e : 

0 T r an s p a r e n t  8 M e d i um R e d  
1 B l a c k  9 L i g h t  r e d  
2 M e d i u m g r e e n  1 0  D a r k  y e l l o w  
3 L i g h t  g r e e n  1 1  L i g h t  y e l l o w 
4 D a rk b l u e  1 2  D a r k  g r e e n  
5 L i g h t  b l u e  1 3  Ma g e n t a  
6 D a r k  r e d  1 4  G r e y  
7 C y a n  1 5  Wh i t e  

T h e  u s e  o f  any c o l o r  e x c e p t  t r an s p a r e n t  ( 0 )  i n  p a t t e r n s  w i l l  
p r e v e n t  Ap p l e  v i d e o  f r o m  s h o w i n g t h r o u g h ,  s o  m a k e  s u r e  y o u r  
b a ck d r o p , c o n t r o l l e d  b y  " & RX "  c o m m an d , s p e c i f i e s  t r an s p a r e n t  
b a c k d r o p , f o r  e x a m p l e : " & RX 1 5 , 0 " .  

I f  y o u  a r e  n o t  m i x i n g  Ap p l e  a n d  V D P  g r a p h i c s ,  o t h e r  b a ck d r o p  
c o l o r s  a r e  f i n e .  

O n  s p r i t e  v i d e o  p l a n e s ,  t h e  e n t i r e  p l an e  i s  t r an s p a r e n t  e x c e p t  
f o r  t h e  p a r t  o f  t h e  p l a n e  c o n t a i n i n g t h e  s p r i t e .  A s p r i t e  c an b e  
c o v e r e d  u p  o r  h i d d e n  b y  o n l y  o n e  m e t h o d : h a v i n g  a h i g h e r - p r i o r i 
t y  s p r i t e· c r o s s  i t s  p a t h ( t h e  l o w e r  t h e  v i d e o  p l a n e  n u m b e r  t h e  
h i g h e r  t h e  p r i o r i t y ) .  

A n o r m a l  p a t t e r n t a b l e  b a s e d  s c e n e  ( n o t  t h o s e  c r e a t e d i n  t h e  
S p r i t e  P a i n t i n g  p r o g r a m )  i s  t r an s p a r e n t  e v e r y w h e r e  o n e  o f  t h e  
c o l o r  t a b l e ' s  b y t e s  t h a t  c o r r e s p o n d s  t o  p a t t e r n  t a b l e  b y t e s h a s  a 
0 i n  o n e  o f  i t s  h e x  d i g i t s ; e . g .  $ 0 3  o r  $ E O , s o  l o n g  a s  b o t h o n  
a n d  o f f  b i t s  a p p e a r  i n  t h e  p a t t e r n a n d  t h e  n a m e  t a b l e  p o i n t s  t o  
t h e  p a r t i c u l a r  p a t t e r n s  i n  q u e s t i o n .  

A p a t t e r n  n o t  p o i n t e d  t o  i s  n o t  d i s p l a y e d .  

C o l o r  t a b l e s ,  i n  t h e  m u l t i c o l o r  o r  t e x t  m o d e s , d o  n o t  e x i s t .  T h e  
" & RX" c o m m an d  t ak e s c a r e  o f  t e x t  c o l o r  a n d  t e x t  b a c k g r o u n d  c o l o r  
i n  t e x t  m o d e .  T h e  " p a t t e r n t ab l·e " t ak e s  c a r e o f  c o l o r  i n  t h e  
m u l t i c o l o r  m o d e  - - t h i s  t a b l e  t e l l s  t h e  V D P  n o t  w h a t  v a r i o u s  
p a t t e r n s  l o o k l i k e  b u t  w h a �  c o l o r  t i l e s  g o  w h e r e .  

T h e r e  a r e  t w o  t y p e s  o f  c o l o r  t a b l e s :  G r a p h i c s  I a n d  G r a p h i c s  I I .  
( S p r i t e  c o l o r s  u s e  n o  t ab l e s  - - t h e y  a r e  d e t e r m i n e d  b y  t h e  f o u r t h  
b y t e  i n  s p r i t e  a t t r i b u t e  s o  s p r i t e  c o l o r s  a r e  f o r  s p r i t e s w h i l e  
c o l o r  t a b l e s  a r e  f o r  p a t t e r n s  o n l y . 

G r a p h i c s  I m o d e  c o l o r  t a b l e s  c o n t a i n  3 2  b y t e s .  T h e  f i r s t  b y t e  
c o r r e s p o n d s t o  p a t t e r n s  0 - 7 .  Th e  s e c o n d  t o  p a t t e r n s  8 - 1 5 .  T h e  
l a s t  ( 3 2 n d ) t o  p a t t e rn s  2 4 8 -2 5 5 .  
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E a c h  c o l o r  b y t e  i s  a nu m b e r  b e t w e e n  0 - 2 5 5  ( i n c l u s i v e ) .  The 
h e x a d e c i m a l  n o t a t i o n of  t h i s d a t a  i s  e a s i e r  f o r  i l l u s t r a t i v e  
p u r p o s e s .  E a c h  h e x a d e c i m a l  d i g i t  m ay r e p r e s e n t  a c o l o r , and  a l l  
h e x  n u m b e r s  ( 8 - b i t )  u s e  t w o  d i g i t s  ( w h e n  y o u  s e e  $ 7 ,  $ 0 7 i s  
u n d e r s t o o d ) .  

T h e  f i r s t  h e x  d i g i t  o f  a c o l o r  b y t e  c o r r e s p o n d s t o  t h e  on b i t s  o f  
t h e  p a t t e r n a n d  t h e  s e c o n d  h e x  d i g i t  t o  t h e  o f f  b i t s  o f  t h e  
p a t t e r n .  A n u m b e r  l i k e  $ 4 8 m e a n s  t h a t  t h e  o n  b i t s  a r e  c o l o r  4 
a n d  t h e  o f f  b i t s  a r e  c o l o r  8 .  

T h e  l i m i t a t i o n s  o f  G r a p h i c s  I m o d e  a r e  o b v i o u s  w h e n  y o u  t r y  t o  
i m a g i n e  c r e a t i n g  a c o m p l e x m u l t i c o l o r  s c e n e  w i t h  i t  - - y o u a r e  
g e n e r a l l y b e t t e r  o f f  u s i n g  t h i s  m o d e  f o r  t e x t  t h a t  i s  b e i n g  u s e d  
i n  t h e  g r a p h i c s  m o d e  ( 3 2  X 2 4  c h a r a c t e r s / s c r e e n ) .  

T h e  G r a p h i c s  I I  m o d e  u s e s a d i f f e r e n t  a p p r o a c h .  I n  t h i s m o d e  
t h e r e  a r e  6 1 4 4  p a t t e rn t a b l e  b y t e s  a n d  6 1 4 4 c o r r e s p o n d i n g c o l o r  
t a b l e  b y t e s .  E a c h  b y t e  i n  t h e  p a t t e r n t a b l e  h a s  a c o r r e s p o n d i n g 
b y t e  i n  t h e  c o l o r  t a b l e .  

W e  h av e  l o o k e d  a t  & RX# , # , w h i c h  c o n t r o l s  t e x t  a n d  b a c k d r o p  
c o l o r s . 

In o r d e r  t o  c o n t r o l  t h e  c o l o r s  t h a t  p e r t a i n  t o  t h e  b a c k g r o u n d  
p a t t e r n s  a n d  s p r i t e s ,  s e v e r a l  n e w c o m m a n d s a r e  r e q u i r e d .  

F i r s t ,  w e  m u s t  s p e c i f y  w h e r e  c o l o r  t a b l e  i s  l o c a t e d  i n  V D P  R A M ; 
T h e  c o m m a n d  f o r  t h i s i s : & R C /I .  T h i s  c o m m a n d  w i l l  b e  d i s c u s s e d  i n  
t h e  n e x t  c h a p t e r .  

T h e  & AC # , #  c o m m a n d  t e l l s  s p r i t e s  w h a t  c o l o r  t o  b e .  

T h e  & C  # , #  a l l o w s  y o u t o  p l a c e  c o l o r  d a t a  d i r e c t l y  i n t o  t h e  c o l o r  
t a b l e  f r o m  Ap p l e s o f t .  

1 0  B = 4 0 9 6  + ( 2 1 0 * 8 ) : F O R  A =  B T O  B + 7 :  & C  A , 8 :  N E X T  

T h e  a b o v e  l i n e  c h a n g e s  t h e  c o l o r  d a t a  t o  $ 0 8  f o r  p a t t e r n 2 1 0 i n  
t h e  b o t t o m  s e c t i o n o f  t h e  p a t t e rn t a b l e .  

1 0  P O KE 7 , 2 4 1 : P OKE 8 , 0 :  P O K E  9 , 0 :  C AL L  "1 5 2 :  R E M  T H I S A S S U M E S 
C O L O R  T A B L E  I S  AT $ 2 0 0 0  AND I S  $ 1 8 0 0  L O NG 

T h e  a b o v e r o u t i n e  c au s e s  t h e  c o l o r  t a b l e  ( a l l  6 1 4 4  b y t e s  o f  i t )  
t o  b e  f i l l e d  w i t h t h e  n u m b e r  P O KE d i n t o  l o c a t i o n 7 ,  i n  t h i s c a s e ,  
2 4 1  ( $ F l ) .  

T h e  S p r i t e  P a i n t i n g  p r o g r a m  m ak e s  u s e  o f  t h e  p a t t e r n a n d  c o l o r  
t a b l e s  i n  a d i f f e r e n t  m a n n e r  t h a n  w e  h a v e  b e e n d i s c u s s i n g . 

B o t h a r e  t h e  i nve r s e  o f  w h a t  y o u  w o u l d  e x p e c t  a f t e r  d e a l i n g  w i t h 
n o r m a l  p a t t e r n a n d  c o l o r  t a b l e s .  
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T h e  m e r g e  r o u t i n e  t ak e s  t h e  s p r i t e s  ( w h i c h  y o u  m o v e  a r o u n d  t h e  
s c r e e n  a n d  p a i n t  w i t h ) a n d  m e r g e s  t h e m  i n t o  t h e  c u r r e n t  p a t t e r n 
t a b l e  a n d  c o l o r  t a b l e .  T h e  s c r e e n  t h i s p a i n t i n g p r o g r a m  s t a r t s  
o u t  w i t h  h a s  a l l  z e r o e s  i n  b o t h t h e  c o l o r  a n d  p a t t e r n t a b l e s .  

N o r m a l l y  a o n e - d o t  a d d i t i o n t o  a b l a c k  ( 0 )  b y t e  w o u l d  c au s e  t h e  
n e w  v a l u e  t o  b e  1 ,  2 ,  4 ,  8 ,  1 6 ,  3 2 ,  6 4 ,  o r  1 2 8 . 

I n s t e a .d a o n e  d o t  a d d i t i o n  c a u s e s  t h e  n e w  p a t t e r n t a b l e  b y t e  t o  
b e  2 5 4 ,  2 5 3 ,  2 5 1 ,  2 4 7 ,  2 3 9 ,  2 2 3 ,  1 9 1 , o r  1 2 7 ,  ( t h e  i n v e r s e  o f  t h e  
s c r e e n ' s  n o r m a l  b y t e s  - - d a s h e s w i t h n o t c h e s i n  t h e m  i n s t e a d o f  
s i m p l e  d o t s ) .  T h e  s a m e  i n v e r s e  s i t u a t i o n h ap p e n s  t o  t h e  c o l o r  
t a b l e  a s  w e l l .  

N o r m a l l y , w h e n  a d o t  i s  a d d e d  t o  t h e  p a t t e r n t a b l e , t h e  c o r r e s p o 
n d i n g c o l o r  b y t e  w o u l d  b e  $ F O  ( 2 4 0 )  i n  t h e  c o l o r  t a b l e , w h i c h  
m e a n s  1 5  ( $ F )  i s  f o r  o n  b i t s  ( 1 5  i s  w h i t e )  a n d  0 i s  f o r  o f f  b i t s  
( O  i s  t r a n s p a r e n t ) .  

H o w e v e r ,  w h e n  t h e  m e r g e  p r o g r a m  i s  w o r k i n g y o u  g e t  t h e  i nv e r s e  o f  
t h i s :  $ O F  i s  p l a c e d  i n  t h e  c o l o r  t a b l e  r a t h e r  t h a n  $ F O .  T h i s  
m e a n s  t h a t  t h e  o n - b i t s  w i l l  b e  t r an s p a r e n t  a n d  t h e  o f f  b i t s  w i l l  
b e  w h i t e .  

Re v e r s i n g  t h e  f i g u r e - g r o u n d  f o r m a t  o n  e i t h e r  t h e  c o l o r  o r  t h e  
p a t t e r n  t a b l e  b y t e  w o u l d  h a v e  c au s e d  a n  i n v e r s e  r e s u l t  o n  t h e  
s c r e e n .  B u t  r e v e r s i n g t h e  f o r m a t  o f  b o t h r e s u l t s  i n  t h e  s p r i t e s  
b e i n g c o p i e d  a c c u r a t e l y  i n t o  b o t h t h e  c o l o r  a n d  p a t t e r n t a b l e s .  
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1 4 .  V D P  Reg i s t e r s  

T h e  T M S 9 9 1 8 A v i d e o  d i s p l a y p r o c e s s o r h a s  e i g h t  w r i t e - o n l y  r e g i s 
t e r s  a n d  a s t a t u s  r e g i s t e r .  

T e c h n i c a l  
N o t e : 

Y o u  c a n w r i t e  t o  a n y  o f  t h e  r e g i s t e r s  w i t h  t h e  " & RR# , # " 
c o m m a n d ,  The f i r s t  nu m b e r  i s  t h e  r e g i s t e r  nu m b e r  t o  
u p d a t e , and t h e  s e c o nd n u m b e r  i s  t h e  d a t a  t o  w r i t e .  D o  
n o t  u s e  t h i s c o m m an d  t o  h e l p  l o a d r e g i s t e r s  i n i t i a l l y 
- - t h e r e  a r e  s p e c i f i c  c o m m an d s f o r  t h a t .  U s e  i t  f o r  
r e g i s t e r s  2 - 7  l a t e r ,  i f  n e c e s s a r y , b u t  c h e c k  l i n e s  3 0 -
6 5  i n  t h e  Am p e r s p r i t e  B a s i c  p r o g r a m  o n  t h e  m a i n  p r o g r a m  
d i s k  ( S i d e  A ) , o r  s e e  b e l o w , f o r  t h e  r a m i f i c a t i o n s  o f  
r e g i s t e r  m a n i p u l a t i o n .  

S i n c e  A m p e r s p r i t e  k e e p s t r a c k  o r  t h e  c o n t e n t s  o f  t h e  
v a r i o u s  r e g i s t e r s , y o u w i l l  h a v e  t o  w a n t  t o  u p d a t e  a 
t h e  Amp e r s p r i t e  l o c a t i o n s  c o r r e s p o n d i n g  t o  t h e  r e g i s t e r  
c h a n g e d  s o  A m p e r s p r i t e  c o m m a n d s d o  n o t  g e t  c o n f u s e d  
ab o u t  w h e r e  y o u r  t a b l e s  a r e .  

T h e  " & R R" c o m m and s h o u l d  b e  a v o i d e d  u n l e s s  y o u  a r e  o n l y  
u s i n g  p a r t s  ( s u c h  a s  t h e  s p r i t e a t t r i b u t e  s e c t i o n o f  
t h e  l a n g u a g e ) o f  t h e  Am p e r s p r i t e  l an g u a g e  o r  a r e  h a n d l 
i n g  a l l  t h e  a b ove u p d a t i n g ne c e s s a r y .  

T h e r e  a r e  1 4  d i f f e r e n t  A m� e r s p r i t e  c o m m an d s f o r  d e a l i n g  w i t h t h e  
V D P  r e g i s t e r s .  T h e  o r d e r  i n  w h i c h  t h e  v a r i o u s  c o m m an d s  s h o u l d  
a p p e a r  ( n e a r  t h e  b e g i n n i n g  o f  t h e  p r o g r a m )  i s :  

1 .  C AL L  9 1 2  
2 .  & I  
3 .  & R X ( t e x t  c o l o r ,  b a c k d r o p  c o l o r )  
4 .  & R G ( 1  o r  2 )  
5 .  & R E  ( 0  o r  1 )  
6 .  & R D  ( 0  o r  1 )  
7 .  & R Z  ( 0  o r  1 )  
8 .  & R Z  ( 0  o r  1 )  
9 .  & R S  ( 0  o r  1 )  
1 0 . & RA ( a d d r e s s  o r  s p r i t e a t t r i b u t e  t a b l e ) 
1 1 .  & R P  ( a d d r e s s  o f  p a t t e r n t a b l e ) 
1 2 .  & RC ( a d d r e s s  o f  c o l o r  t a b l e ) 
1 3 .  & R N  ( a d d r e s s  o f  n a m e  t a b l e )  
1 4 .  C AL L  8 3 1  ( c l e a r s  V D P  RAM ) 
1 5 . & L  t a b l e s  i n t o  V D P  R A M  

A r e g i s t e r  i s  a p l a c e  w h e r e  t h i n g s a r e  s t o r e d .  T h e  V D P  r e g i s t e r s  
c o n t r o l  t h e  o p e r a t i o n o f  t h e  V D P  a n d  a l l o c a t e  w h e r e  i n f o r m a t i o n 
i s  s t o r e d  i n  V D P  R A M .  T h e  r e a s o n y o u  w a n t  t o  w r i t e  t o  V D P  
r e g i s t e r s  i s  s o  t h a t  t h e  V D P  kn o w s  wh e r e  s p r i t e , n a m e , p a t t e r n ,  
c o l o r , a n d  a t t r i b u t e  t a b l e s  a r e  s t o r e d  i n  V D P  RAM , a n d  s o  t h e  
v a r i o u s  c o l o r s ,  s i z e s , m o d e s , m a g n i f i c a t i o n s  c a n b e  s p e c i f i e d  t o  
t h e  V D P  a n d  s t o r e d  u n t i l  n e w  v i d e o  c h a r a c t e r i s t i c s  a r e  d e s i r e d .  
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A t  t h e  l e v e l o f  t h i s u t i l i t y ,  y o u  w i l l  h av e  n o  r e a s o n t o  r e a d t h e  
s t a t u s  r e g i s t e r  ( w h i c h n e e d s  t o  b e  d o n e  i n  m a c h i n e  l an g u a g e ) .  
B u t  y o u m a y  n e e d  t o  r e a d  V D P  R A M  d a t a ,  t o  s e e  h o w  s o m e t h i n g  h a s  
c h a n g e d  o r  t o  s e e  i f  a t a b l e  h a s  l o a d e d  c o r r e c t l y .  

1 0  P O K E 3 1 , 8 :  P O K E  3 0 , 0 :  P O K E  2 4 9 , 0 :  P O K E 2 5 1 , 9 :  P O K E 2 5 2 , 0 : 
C AL L  8 0 4  

T h e  ab o v e  r o u t i n e  i s  t h e  r e v e r s e  o f  t h e  " & L "  c o m m an d .  I t  h a s  f i v e  
p a r a m e t e r s  t h a t  a r e  r e s p e c t i v e l y  Ap p l e  m e m o r y h i g h  b y t e , Ap p l e 
m e m o r y l o w  b y t e ,  c o u n t e r , V D P  R A M  h i g h  b y t e , V D P  R AM l o w  b y t e .  

W i t h " & L "  y o u  a r e  c o p y i n g  b y t e s  f r o m  Ap p l e  RAM i n t o  V D P  R A M . 
W i t h  t h e  a b o v e  C A L L  8 0 4  r o u t i n e , w h i c h  i s  a V D P  R E AD r o u t i n e , y o u 
a r e  c o p y i n g  b y t e s  f r o m  V D P  R A M  i n t o  A p p l e  R A M . 

T h e  ab o v e  e x a m p l e , r e a d s  f r o m $ 9 0 0 - $ 9 F F  i n  V D P  RAM a n d  c o p i e s  i t  
i n t o  $ 8 0 0 - $ 8 F F  o f  Ap p l e  m e m o r y .  T h e  a b o v e  r o u t i n e  c o p i e s  o n e  
p a g e  ( $ 1 0 0 )  o f  m e m o r y .  I f  0 i s  p l a c e d  i n  t h e  c o u n t e r  i s  i n t e r 
p r e t e d  a s  $ 1 0 0 .  Any o t h e r  v a l u e  ( 1 - 2 5 5 )  p u t  i n t o  t h e  c o u n t e r  w i l l  
b e  t ak e n  a t  f a c e  v a l u e .  

H e r e  a r e t h e  f u n c t i o n s  o f  w r i t e - o n l y  r e g i s t e r s  0 - 7 : 

R e g i s t e r  Numb e r  

O .  E n a b l e / d i s a b l e  G r a p h i c s  I I  m o d e  

1 .  S p e c i f y  RAM t y p e ,  e n a b l e / d i s a b l e  d i s p l ay ,  i n t e r r u p t s  e n a b l e d  
o r  d i s a b l e d , t e x t  m o d e  e n a b l e d  o r  d i s a b l e d ,  m u l t i c o l o r  m o d e  
e n a b l e d  o r  d i s a b l e d , s i z e  0 o r  1 s p e c i f i e d , m a g n i f i c a t i o n 0 
o r  1 u s e d .  

2 .  N a m e  t a b l e  b a s e  a d d r e s s  s t o r e d  

3 .  C o l o r  t ab l e  b a s e  a d d r e s s  s t o r e d  

4 .  P a t t e r n t a b l e  b a s e  a d d r e s s  s t o r e d  

5 .  S p r i t e  a t t r i b u t e  t ab l e  b a s e  a d d r e s s  s t o r e d  

6 .  S p r i t e  t a b l e  b a s e  a d d r e s s  s t o r e d  

7 .  T e x t  c o l o r  s t o r e d ; t e x t  b a c k g r o u n d  a n d  b a c k d r o p  c o l o r  s t o r e d  

H e r e  i s  a n  e x amp l e  o f  h o w  a p r o g r a m m i g h t  s t a r t  o u t : 

1 0  D $  = C R R $ ( 4 )  
2 0  P R I N T  D $ ; " B L O AD K 2 " 
3 0  P R I N T  D $ ; " B L O AD AMP E R S P RI T E "  
4 0  P R I N T  D $ ; " B L O AD I & I "  
5 0  C A L L  9 1 2 :  R E M  I N S T A L L  AMP E R S A N D  R O O K  
6 0  & I  : R E M  I N I T I AL I Z E B O ARD A N D  AMP E R S P R I T E 
7 0  & RX _1 5 ,  1 :  R E M  WR I T E  T E X T  AND B L A C K  B AC KG R O U ND 
8 0  & R G 2 : & R E O : & R D l & R Z l : &RMO : R E M  C H O O S E  M O D E , E T C . 
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9 0  & R S 6 1 4 4 i REM S P R I T E  T A B L E  A T  $ 1 8 0 0  
1 0 0  & RA 1 5 1 0 4 :  R E M  S P R I T E A T T R I B U T E  T A B L E  A T  $ 3 B O O  
1 1 0  & RP O  : R E M  P A T T E R N  T A B L E  AT $ 0 0 0 0  
1 2 0 & RC 8 1 9 2  : RE M  C O L O R  T A B L E  AT $ 2 0 0 0  
1 3 0  & R N  1 4 3 3 6  : RE M  N AME T A B L E  A T  $ 3 8 0 0  
1 4 0  CALL 8 3 1  : RE M  E RA S E  V D P  RAM B E F O RE L O AD I NG 
1 5 0  RE M NOW AC T U A L LY L O AD ALL T A B L E S FROM AP P L E  M E M O RY T O  V D P  

RAM 
1 6 0 REM S T A R T  THE A C T I O N  ( S P R I T E M O V E S ,  E T C , )  

& I  z e r o s  a l l V D P  t a b l e  b a s e  a d d r e s s e s  s t o r e d  i n  A p p l e  RAM , d i s 
p l a y s  V D P  g r a p h i c s  o n l y ,  and  i n i t i a l i z e s  t h e  S u p e r S p r i t e  b o a r d .  

Re m e mb e r  t h a t  C AL L  9 1 2 mu s t  h a p p e n  b e f o r e  t h e  " & I " A m p e r s p r i t e  
c o mmand . 

T h e  " & RX 1 5 , 1 " c o m m an d  m ak e s a l l  t e x t  w h i t e  ( 1 5 ) ,  a n d  a l l  t e x t  
b a c k g r o u n d  b l a c k  ( 1 ) . T h e  v a l u e  s p e c i f i e d  f o r  t h e  t e x t  b a c k g r o u n d  
d e f i n e s  t h e  b a c k d r o p  a s  w e l l .  

F o l l o w  a l o n g  o n  y o u r  c o m m an d  c a r d  a s  w e  g o  t h r o u g h  t h e s e  r e g i s t e r  
c o mmand s .  

N o t e : D o  n o t  u s e  & R X ,  & R G ,  & R E ,  & R D ,  & R Z o r  & R M a g a i n  i n  y o u r  
p r o g r a m  ( w i t h o u t  r e s t a r t i n g  w i t h  & I )  i f  y o u h a v e  a l 
t e r e d  l o c a t i o n s  $ D B - $ D F ,  $ D 4 , $ D 5 , $ E B ,  $ E C ,  $ 1 9 ,  $ E D ,  
$ E E , o r  $ E F .  

D o  n o t  u s e  & C  o r  & N o r  & P  a g a i n  i n  y o u r  p r o g r a m  ( w i t h 
o u t r e s t a r t i n g  w i t h & I )  i f  y o u  h a ve a l t e r e d  l o c a t i o n s  
$ D B ,  $ D E , o r  $ D F .  

D o  n o t  u s e  any s p r i t e a t t r i b u t e  ( & A) c o m m a n d  i f  y o u  
h a v e  a l t e r e d  l o c a t i o n s  $ D D  o r  $ D C .  

T h e  " & RG l "  c o m m a n d  s i m p l y c h o o s e s  G r a p h i c s  I m o d e  a n d  " & RG 2 "  
c h o o s e s  G r a p h i c s  I I  m o d e .  

T h e  " & RE D "  c o m m a n d  d i s a b l e s  e x t e r n a l  v i d e o , ( a  s i g n a l  f r o m  a n 
o t h e r  V D P ) .  T h i s c o m m a n d  i s  a s e t - up c o m m a nd r e q u i r e d  w i t h t h e  
S u p e r S p r i t e .  N o t e : t h e r e  i s  n o  p r o v i s i o n o n  S u p e r S p r i t e f o r  
e x t e r n a l  v i d e o  f e e d .  

T h e  " & RD l "  c o m m an d  e n a b l e s  d i s p l a y .  

T h e  " & RD O "  c o m m an d  b l a n k s  V D P  d i s p l a y .  

I n  t h e  d e m o n s t r a t i o n  p r o g r a m s , & RD O  i s  s o m e t i m e s u s e d  i n  t h e  
s ub r o u t i n e s  a t  l i n e s 9 - 1 0  t o  b l ank t h e  VD P v i d e o  a n d  t h e n  f i l t e r  
Ap p l e  v i d e o  t h r o u g h  i t .  T h e n  i n  2 2 0 0 9  & RD l l e t s  n o r m a l  V D P  v i d e o  
t o  b e  d i s p l a y e d .  T h e  p o i n t  i s  t o  i m p r o v e  t h e  w ay Ap p l e  v i d e o  
l o o k s  o n  c o l o r  m o n i t o r s .  

T h e  " & R Z l "  c o m m an d  s p e c i f i e s  s i z e  1 .  
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T h e  " & R Z O "  c o mm a n d  s p e c i f i e s  s i z e  O .  

S i z e  0 g i v e s o n l y  e i g h t  b y t e s  w o r t h o f  s p r i t e  d a t a  p e r  s h ap e ,  
w h i l e  s i z e  1 g i v e s 3 2  b y t e s  a n d  i s  t h e r e f o r e  m u c h  m o r e  u s e f u l  f o r  
m o s t  p u r p o s e s .  

S i z e  1 + m a g n i f i c a t i o n g i v e s  3 2  x 3 2  s p r i t e  
S i z e  1 + m a g n i f i c a t i o n 0 g i v e s  1 6  x 1 6  s p r i t e  
S i z e  0 + m a g n i f i c a t i o n 1 g i v e s 1 6  x 1 6  s p r i t e  
S i z e  0 + m a g n i f i c a t i o n 0 g i v e s  8 x 8 s p r i t e  

T h e  " & RM l "  c o m m an d  s p e c i f i e s  m a g n i f i c a t i o n 1 .  

T h e  " & R M O " c o m m an d  s p e c i f i e s  m a g n i f i c a t i o n o .  

M a g n i f i c a t i o n 0 s p e c i f i e s  o n e - t o - o n e  r e l a t i o n s h i p  b e t w e e n s p r i t e  
d a t a  b i t s  a n d  s c r e e n - d i s p l ay e d  p i x e l s ,  

M a g n i f i c a t i o n 1 g i v e s  a 2 X 2 p i x e l  o f  s c r e e n  d i s p l a y f o r  e a c h  
b i t  o f  s p r i t e  d a t a .  

T h e  s i z e  a n d  m a g n i f i c a t i o n f a c t o r s  r e f e r  t o  a l l  s p r i t e s  o n  t h e  
s c r e e n .  S p r i t e  s i z e  a n d  m a g n i f i c a t i o n m ay n o t  b e  d o n e  o n  a n  
i n d i v i d u a l  s p r i t e  b a s i s ,  

T h e  & R S , & R A ,  & RP , & RC a n d  & R N  c o m m an d s s p e c i f y w h e r e  i n  v i d e o  
RAM y o u w i s h  t o  l o c a t e  t h e  s p r i t e g e n e r a t o r  t ab l e , s p r i t e  a t t r i 
b u t e  t ab l e , p a t t e r n g e n e r a t o r  t a b l e , c o l o r  t a b l e , a n d n a m e  t a b l e .  

T h e r e  i s  $ 4 0 0 0  ( 1 6 K )  o f  V D P  RAM i n  w h i c h  t o  s t o r e  a l l  y o u r  V D P 
r e l a t e d  d a t a  ( s e e n e x t  c h ap t e r ' s  m e m o r y  m a p ) .  Y o u  m u s t  s p e c i f y t o  
t h e  V D P  w h e r e  y o u i n t e n d  t o  s t o r e  w h i c h  d a t a . 

No w  l e t ' s  l o o k  a t  p e r m i s s i b l e  a d d r e s s e s  o f  t a b l e s :  

I n  G r a p h i c s  I I  m o d e  t h e  p a t t e r n t a b l e  m u s t s t a r t  a t  $ 0 0 0 0  o r  
$ 2 0 0 0  ( O  an d 8 1 9 2  d e c i m a l ) .  T h e  c o l o r  t a b l e  a l s o m u s t  s t a r t  a t  
$ 0 0 0 0  o r  $ 2 0 0 0 , w h i c h e v e r  w a s  n o t u s e d b y  t h e  p a t t e r n t a b l e .  

I n  G r a p h i c s  I m o d e  t h e  p a t t e r n t a b l e  m u s t  s t a r t  a t  a n y  a d d r e s s  
e v e n l y  d i v i s i b l e  b y  $ 8 0 0  f r o m  $ 0  t o  $ 3 8 0 0  ( 1 4 3 3 6 ) ,  I n  G r a p h i c s  I 
m o d e  t h e  c o l o r  t a b l e  m u s t  s t a r t a t  any a d d r e s s e v e n l y  d i v i s i b l e  
b y  $ 4 0  f r o m  $ 0  t o  $ 3 F C O  ( 1 6 3 2 0 ) ,  

I n  e i t h e r  m o d e  t h e  n a m e  t a b l e  m u s t  s t a r t  a t  a n y  d i v i s i b l e - b y - $ 4 0 0  
nu mb e r  f r o m  $ 0  t o  $ 3 C O O  i n  s t e p s o f  $ 4 0 0  ( 1 0 2 4 ) .  

T h e  s p r i t e  t a b l e  i s  i n d e p e n d e n t  o f  t h e  g r a p h i c s  m o d e  s e l e c t e d , 
and m u s t  s t a r t  a t  an a d d r e s s  e v e n l y  d i v i s i b l e  b y  $ 8 0 0  nu m b e r  f r o m  
0 t o  $ 3 8 0 0  ( 1 4 3 3 6 )  i n  s t e p s  o f  $ 8 0 0  ( 2 0 4 8 ) .  

In  e i t h e r  m o d e  t h e  s p r i t e  a t t r i b u t e  t ab l e  mu s t  s t a r t  a t  any 
a d d r e s s  e v e n l y  d i v i s i b l e  b y  $ 8 0 f r o m  $ 0  to  $ 3 F 8 0  ( 1 6 2 5 6 ) . 
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O v e r l a p p i n g  i s  p e r m i t t e d  b u t  y o u  · mu s t  b e  c a r e f u l  n o t  t o  o v e r w r i t e  
a r e a s  c o n t r o l l i n g  c u r r e n t  s c r e e n  d i s p l a y s .  F o r  e x a m p l e , y o u m a y  
h a v e  a s p r i t e  t a b l e  a t  $ 1 8 0 0  a n d  a s p r i t e a t t r i b u t e  t a b l e  a t  
$ 1 F 8 0 , s o  l o n g  a s  y o u  h av e  o n l y  6 0  s p r i t e s  ( 1 6  X 1 6 )  i n  y o u r  
t a b l e  r a t h e r  t h a n  t h e  m ax i m u m  6 4 .  
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15 . V D P  RAM - a Memo ry Map 

On t h e  n e x t  p a g e  i s  t h e  s u g g e s t e d  a l l o c a t i o n o f  V D P  R A M  f o r  b e s t  
o v e r a l l  e f f i c i e n c y i n  t h e  w i d e s t  v a r i e t y o f  c a s e s .  
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( 0 )  

Top 1 / 3  o f  

Mid d l e  1 / 3  o f  

1 Bo t t om 1 / 3 o f  

( 6 1 4 4 )  I $ 1 800 I 

( 8 1 9 2 )  I $ 2000 I 

Top 1 / 3 o f  s c reen { 
$ 2 800 

'"'''' , ,, ,, · ·····� 
$ 1000 

B o t t o m  1 / 3 qf s creen { 
( 1 4 3 3 6 )  I $ 3 800 I 

( 1 5 1 0 4) I $ 3BOO I 
( 1 5 3 6 0 )  $ 3 COO 

( 1 6 3 8 3 )  $ 3 FFF 

S t a r S p r i t e  I - V D P  RAM -- a M e m o r y  M a p  

GRAPHICS I I  MODE VDP MEMORY MAP 

"' " rt rt N 11> ..,, " "' " "' 
t---

"' 
PATTERN " (Ho l d s  three s e t s ) rt 
GENERATOR rt N ( o f  2 5 6  p a t t er n s  ) 11> ..,, 
TABLE " "' " "' 

.t---
"' " rt rt N 11> ..,, " "' " "' 

SPRITE (Ho l d s  6 4  s i z e  1 )  

GENERATOR ( s p r i t e s  or 2 5 6  ) 

TABLE ( s i z e  0 s p r i t e s  ) 

"' t:I " " (")  rt rt 0 rt N ill I-' 11> ..,, 0 ti OH·t1 ti " 0 "' " 
t-- ( Ho ld s  c o l o r  d a t a  ) 

"' t:I ( th a t  corr e s p o n d s  ) " " (")  COLOR rt rt 0 ( w i t h  the three s e t s )  rt N Q>  t--' TABLE 11> ..,, 0 ( o f  2 5 6  p a t t e r n s  Ii (]\ Hi 11 " 0 ( o f  the p a t t e r n  "' " 
t-- ) ( t ab le 

"' t:I " " (")  rt rt 0 rt N P!  I-' " ..,, 0 ti (]\ Hl ti " 0 "' '1 

NAME TABLE 

SPRITE ATTRIBUTE TABLE 

Free RAM f o r  s t o r ing an ex t r a  n ame t ab l e , 
a t t r ib u t e  t a b l e , or Graphics I mo d e  c o l o r  t a b l e  

( I n  t ext m o d e  p u t  n ame t ab l e  a t  $ 3COO s o  a s  
no t t o  over f low i n t o  $ 3BOO , s in c e  t e x t  mo d e  

name t ab l e s  a r e  9 6 0 , n o t  7 6 8 , l o n g ) 
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S t a r S p r i t e  I - Amp e r s p r i t e  Me m o r y  C o n s i d e r a t i o n s  

1 6 .  Amp e r s p r i t e  Me m o r y  C on s i d e r a t i on s  

T h e  f o l l o w i n g  z e r o  p a g e  ( Ap p l e  RAM ) l o c a t i o n s  a r e  u s e d  b y  t h e  
Am p e r s p r i t e  l a n g u a g e  s o  t h e y  s h o u l d  n o t  b e  u s e d  b y  y o u r  p r o g r a m s  
w h i l e  Am p e r s p r i t e  i s  i n  e f f e c t : 

$ D B - $ D F ,  $ D 4 , $ D 5 , $ E B , $ E C , $ 1 9 ,  $ E D , $ E E , $ E F , $ 8 ,  $ 9 ,  $ 7 ,  $ 1 E ,  
$ 1 F ,  $ F 9 - $ F F  

O t h e r  a d d r e s s e s  t o  a v o i d  a r e  $ 3 0 0 - $ 3 E A  a n d  $ 8 0 0 7 $ D F F .  

O n  t h e  n e x t  p a g e  i s  a m a p  o f  A p p l e m e m o r y u s a g e  f o r  a n  a v e r a g e  
Amp e r s p r i t e  p r o g r a m : 
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E s s en t i a l  
for all 
Amp e r s p r i t e  

$ 0  

$ 30 0  

$ 3 9 0  

pro grams $ 3EA 

$ 8 0 0  

$EOO 

$ 1 65 0  

$ 1 7 0 0  

$ 1 80 0  

$ 20 0 0  

$ 2 6 0 0  

Hi-res 
p ag e  one 

$ 3EOO 

$ 3 FOO 

$4000 

Him em $ 7FOO 
3 6 8 6 4  for 
App l e  6 5 0 2  
video us ing $ 8 2 0 0  
programs 

$ 90 0 0  

$ 9 4 0 0  

9 5 0 0  

9 6 0 0  

9AOO 

FFFF 

S t a r S p r i t e  I - Amp e r s p r i t e  M e m o r y  C o n s i d e r a t i o n s  

S ome zero page addre s s e s  u s e d  

K2 , the direct interface t o  Supe r S p r i t e  card 

I & I , Ampersprite initial interpreter 

Jump Vectors and text page 

Ampersprite 

P a int Mas t er S cene data 

S ound routines o f  6502 App l e  type Sprite P a i n t ing 
u s e s  t h i s  b u f fer 

A3 , whi teline 1 and o ther P a int Mas ter routines area for t emporary 
s torage of VDP 

A s p r i t e  t ab l e  may be s t o r e d  here in P a t t er n  Tab l e  
addi t i o n  t o  e s s ential $ 1 8 00 s t o r ing i n  
VDP RAM 

T emp orary loading 
addr e s s e s  f o r  f i l e s  
to " & L "  (load) S ame as above except i t s  
into VDP RAM for temp . c o l o r  tab le 

s toring 
Temp orary sprite P a int ing 
pro g .  u s e  S p r i t e  P ainting} 
Temp o rary Sprite P a i n t in g  temp . u s e  
p ro g .  u s e  

Himem 
App l e s o f t /Amp e r s p r i t e  tm B a s i c  Pro gram 3 2 5 1 5  f o r  

sprite 

Merge program f o r  r 
painting 

Main Merge program 
S p r i t e  P aint ing P r o gram Algori thm 

S t art o f  temp . s p r i t e  
painting s torage 

Temp o r ary s t o rage 
Fill3 : color-fill routine from Paint Ma s t er o f  c o l o r  or p a t tern 

t ab l e s  b eing 
Filltab l e : s c ene recrea t o r  f r o m  P a int Ma s t e r  j uggled in t h e  

s p r i t e  Painting 
CTABLE : color p a l e t t e  f o r  P a i n t  Ma s t er program 

P o s s ib l y  speech s ynth e s i s  r o u t i n e s  

App l es o f t , DOS , monitor 
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W h e n  u s i n g  Ap p l e s o f t ,  y o u r  B a s i c  p r o g r a m  s t a r t i n g  a d d r e s s  w i l l  
d e f au l t  t o  $ 8 0 0  ( 2 0 4 8 ) .  H o w e v e r ,  w h e n  u s i ng A m p e r s p r i t e  y o u  n e e d  
t o  s t a r t  y o u r  B a s i c  p r o g r a m a t  e i t h e r  $ 4 0 0 0  ( i f  y o u  w i l l  b e  u s i n g  
e i t h e r  n o  Ap p l e  � i - r e s  p a g e  o r  o n l y  p a g e  1 ( $ 2 0 0 0 - $ 3 F F F ) ) ,  o r  
$ 6 0 0 0  ( i f  y o u  w i l l  b e  u s i n g  h i - r e s p a g e  2 ( $ 4 0 0 0 - $ 5 F F F ) ) .  

T o  s t a r t  B a s i c  p r o g r a m s  a t  $ 4 0 0 0 , y o u mu s t  w r i t e  a s h o r t  p r o g r a m  
t o  a l t e r  t h e  p o i n t e r s  t o  t h e  b e g i nn i n g  o f  t h e  p r o g r a m .  T h i s  
p r o g r a m  l o o k s  a s  f o l l o w s : 

1 0  R E M  * * *  L O C A T E  P R O G R AM AT $ 4 0 0 0  * * *  
2 0  P O K E 1 0 3 , 1 :  P O K E 1 0 4 , 6 4 :  F O R  I =  1 6 3 8 4  T O  1 6 3 8 6 :  P O K E I , O :  

N E X T  I 
3 0  P R I N T  C HR $ ( 4 ) ; " RU N  Y O UR P RO G RAM " 

o r  

1 0  REM * * *  L O C AT E  P R O G RAM A T  $ 6 0 0 0  * * *  
2 0  P OK E  1 0 3 , 1 :  P O KE 1 0 4 , 9 6 :  F O R  I = 2 4 5 7 6 T O  2 4 5 7 8 :  P O KE I , O :  

N E X T  I 
3 0  P R I NT C H R $ ( 4 ) ; " RU N  Y O U RP R O G RAM " 

T h e s e  p o k e s m u s t  b e  d o n e p r i o r  t o  r u n n i n g  t h e  p r o g r a m  t h a t  u s e s  
A mp e r s p r i t e , o r  t h e y  w i l l  n o t  w o r k .  

S t a r S p r i t e  I - 4 6  



S t a r S p r i t e  I - I n i t i a l i z i n g  t h e  S u p e r S p r i t e  

1 7 . I n i t i a 1 i z i ng t h e  S up e r S p r i t e  

T h e  f o l l o w i n g s e q u e n c e  o f  c o m m a n d s a c t i v a t e s  a n d  i n i t i a l i z e s  t h e  
S u p e r S p r i t e : 

1 .  B L O AD i n  A M P E R S P R I T E , I & I ,  K2 , a n d  any s p r i t e ,  p a t t e r n ,  
c o l o r , n a m e , o r  a t t r i b u t e  t ab l e  y o u  w i l l  b e  n e e d i n g .  T h e  
t h r e e  t i t l e s  a b o v e  a r e  e s s e n t i a l  A m p e r s p r i t e  f i l e s .  

2 .  C AL L  9 1 2  - - t h i s w i l l  c a u s e  a m p e r s a n d  h o o k s  t o  b e  p u t  i n  
p l a c e , w h i c h  m e an s  t h a t  t h e  Ap p l e  w i l l  n o w  j u m p  t o  A m p e r 
s p r i t e  r o u t i n e s ( m a c h i n e  l a n g u a g e )  w h e n  i t  s e e s  t h e  " & "  
s i g n . 

3 .  U s e  t h e  " & I "  c o m m an d , t o  i n i t i a l i z e  t h e  S u p e r S p r i t e  b o a r d  
a n d  z e r o  t ab l e  a d d r e s s  s t o r a g e  l o c a t i o n s , a n d  t h e n  d i s p l a y 
V D P  g r a p h i c s  o n l y .  

4 .  U s e  t h e  " & RX # , # " c o m m a n d  t o  e s t a b l i s h b a c k g r o u n d  c o l o r  f o r  
t e x t  a n d  s c r e e n  b a ck d r o p c o l o r  a n d  t e x t  c o l o r .  

5 .  U s e  t h e  " & RG l "  o r  " & RG 2 "  o r  " & R T "  o r  " & RU "  c o m m an d  t o  e s t a b 
l i s h G r a p h i c s  I ,  G r a p h i c s  I I ,  t e x t  o r  mu l t i c o l o r  m o d e .  

6 .  U s e t h e  " & RE O "  c o m m a n d  and  t h e  " & RD ! "  c o m m a n d .  U s i n g " & RE ! "  
o r  " & R D O "  a r e  n o t  f o r  n o r m a l  u s e  a n d  g o  b e y o n d  t h e  s c o p e  o f  
S t a r S p r i t e  I .  ( An e x c e p t i o n i s  o c c a s i o n a l  & R D O  u s e  i n  t h e  
e x a m p l e  s u b r o u t i n e s  a t  l i n e s 9 - 1 0  a n d  & RD !  i n  t h e  s u b r o u t i n e 
a t  l i n e  2 2 0 0 9 ) .  

7 .  P i c k a s p r i t e  s i z e  w i t h " & R Z l "  o r  " & R Z O " .  T h e  f o r m e r  c o m 
m a n d  ( s i z e  1 )  i s  t h e  o n e  n o r m a l l y u s e d ; t h e  l a t t e r  c o m m a n d  
m a k e s  s p r i t e s  t h a t  a r e  t o o  s m a l l  f o r  m o s t  a p p l i c a t i o n s .  

8 .  P i c k a s p r i t e  m a g n i f i c a t i o n w i t h " & R M O "  o r  " & R M ! " . t h e  
f o r m e r  c o m m a n d  ( m a g n i f i c a t i o n  0 )  g i v e s b e t t e r  r e s o l u t i o n b u t  
s m a l l e r  s i z e  ( 1 6  X 1 6  a t  s i z e  1 )  w h i l e  t h e  l a t t e r  c o m m a n d  
( m a g n i f i c a t i o n 1 )  g i v e s l o w e r  r e s o l u t i o n b u t  l a r g e r  s i z e  ( 3 2  
X 3 2  a t  s i z e  1 ) . 

9 .  T e l l  t h e  V D P  w h e r e  y o u r  d a t a  t a b l e s  a r e .  H e r e  a r e  s o m e  
n o r m a l l y  u s e d a d d r e s s e s  f o r  G r a p h i c s  I I  m o d e : 

1 0  & R S  6 1 4 4 : REM P U T  S P R I T E  T A B L E  A T  $ 1 8 0 0  
2 0  & R A  1 5 1 0 4 : REM P U T  S P R I T E  A T T R I B U T E  T A B L E  A T  $ 3 B O O  
3 0  & R P  0 : REM P U T  P A T T E R N  TAB L E  AT $ 0 0 0 0  
4 0  & R C  8 1 9 2 : REM P U T  C O L O R  TAB L E  AT $ 2 0 0 0  
5 0  & R N  1 4 3 3 6 : REM PUT NAME T A B L E  A T  $ 3 8 0 0  

1 0 .  C AL L  8 3 1 w h i c h  w i l l  c l e a r  y o u r  c a r d ' s  m e m o r y t o  a l l  z e r o e s .  
T h i s  p r e v e n t s  l e f t o v e r s  o r  r a nd o m  d a t a .  

1 1 .  U s e  t h e  " & L "  c o m m a n d  t o  l o a d  a l l  V D P  d a t a  t a b l e s  ( s u c h  a s  
s p r i t e  a t t r i b u t e  t a b l e )  f r o m  Ap p l e  m e m o r y , t o  V D P  RAM m e m 
o r y ,  w h e r e  t h e y  c a n b e  u s e d  f o r  V D P  g r a p h i c s  e f f e c t s .  
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1 2 .  S o m e t i m e s  i t  i s  d e s i r a b l e  t o  l o a d t h e  c o l o r  t a b l e f r o m  a 
s p e c i a l  C AL L  r a t h e r  t h a n  p r e d e t e r m i n e d  d a t a .  

I n  s o m e  c a s e s  i t  i s  d e s i r a b l e  t o  h a v e  t h e  s a m e  c o l o r  d a t a  i n  
a l l  6 1 4 4  b y t e s  o f  t h e  c o l o r  t a b l e .  Ra t h e r  t h an s av i n g a 
t a b l e  f u l l  o f  $ F l ( d e c i m a l  2 4 1 ) ,  w e  w i l l  u s e  t h e  f o l l o w i n g  
l i n e  f r o m  B a s i c :  

1 0  P O KE 7 , 2 4 1 : P O KE 8 , 0 :  P O KE 9 , 0 :  C AL L  8 5 2  

Y o u m a y  n o w  p r o c e e d  w i t h  y o u r  p r o g r a m .  T h e  f o l l o w i n g  c o m 
m a n d s a r e  t h e  m o s t  f r e q u e n t l y  u s e d : 

& A A  s p r i t e  p l an e , Y - c o o r d , X - c o o r d , s p r i t e  n u m b e r , c o l o r  
( u p d a t e  a l l  s p r i t e  a t t r i b u t e s ) 

& AX s p r i t e  p l a ne , X - c o o r d  
( c h an g e  h o r i z o n t a l  l o c a t i o n o f  s p r i t e ) 

& AY s p r i t e  p l a n e , Y - c o o r d  
( c h a n g e v e r t i c a l l o c a t i o n o f  s p r i t e ) 

& A N  s p r i t e  p l a n e , s p r i t e  nu m b e r  
( c h an g e  p r i o r i t y o f  s p r i t e ) 

& A C  s p r i t e  p l a n e , s p r i t e  c o l o r  
( c h an g e c o l o r  o f  s p r i t e ) 

& C  o f f s e t , c o l o r  b y t e  
( p l a c e  d a t a  i n  c o l o r  t a b l e ) 

& N  o f f s e t , n a m e  t a b l e  b y t e  
( p l a c e  d a t a  i n  n am e  t a b l e ) 

& P  o f f s e t , p a t t e r n b y t e  
( p l a c e  d a t a  i n  p a t t e r n t a b l e ) 

& L  Ap p l e  H i g h , Ap p l e  L o w , C o un t e r , VRAM H i g h , V R AM L o  
( up l o a d d a t a  f ro m  Ap p l e  RAM t o  V R AM ) 

& RM l  ( s e t  m a g n i f i c a t i o n 1 )  

& RM O  ( s e t  m a g n i f i c a t i o n 0 )  

W h e n  s w i t c h i n g  v i d e o  s c r e e n  s w i t c h e s  t o  s e l e c t / d e s e l e c t  
Ap p l e  o r  V D P  g r ap h i c s , t r y t h e  f o l l o w i n g  s u b r o u t i n e s c o n 
t a i n e d  i n  t h e  s a m p l e  p r o g r a m s : 

G O S U B  9 f o r  Ap p l e  v i � o o n l y  
G O S U B  2 2 0 0 9  f o r  V D P  v i d e o  o n l y  
G O S U B  2 3 0 0 9  f o r  m i x e d  v i d e o  
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S t a r S p r i t e  I - I n i t i a l i z i n g  t h e  S u p e r S p r i t e  

G O S U B 9 w o r k s  b e c a u s e  o f  P O KE 2 5 5 , 1 :  P OKE 2 5 4 , 1 2 8 :  C ALL 7 6 8 :  
G O S U B 2 3 0 0 9 .  

G O S U B  2 2 0 0 9  w o r k s  b e c au s e  o f  P O K E  4 9 3 9 5 , 0 :  P O KE 4 9 3 9 8 , 0  a n d  P O KE 
2 5 5 , 1 :  P O KE 2 5 4 , 1 9 5  ( o r  wh a t e v e r  g o e s  i n  r e g i s t e r  1 ) :  C A L L  7 6 8 ;  

G O S U B  2 3 0 0 9  w o r k s  b e c au s e  o f  P O K E  4 9 3 9 6 , 0 :  P O K E 4 9 3 9 8 , 0 .  

U s e  P O K E  4 9 3 9 6 , 0 :  P O KE 4 9 3 9 7 , 0  f o r  Ap p l e  v i d e o  o n l y  w i t h o u t  V D P  
b l an k i n g  f i l t e r ,  w h i c h i m p r o v e s t h e  d i s p l a y .  

P O KE ' s  t o  4 9 3 9 5  t h r o u g h  4 9 3 9 9  a f f e c t  s o f t  s w i t c h e s  t h a t  c o n t r o l  
t h e  V D P , v i d e o  m i x i n g , a n d  r e l a t e d  f u n c t i o n s .  

T h e  a b o v e  G O S U B s  c a n b e  f o u n d  i n  m a n y  o f  t h e  p r o g r a m s  i n  t h e  
S t a r S p r i t e  s y s t e m .  

U s e  P O KE 4 9 3 9 9 , 0 t o  Re s e t  t h e  V D P  a n d  c e n t e r  A p p l e  v i d e o .  

S t a r S p r i t e  I - 4 9  



S t a r S p r i t e  I - U s i n g  Amp e r s p r i t e  f o r  G r a p h i c s  

1 8 . U s i n g  Amp e r s p r i t e  for G r a p h i c s  

1 8 . 1 .  An i ma t i o n 

I f  y o u  h a v e  n o t  r u n  t h e  A m p e r s p r i t e  g r a p h i c s  t u t o r i a l  o n  s i d e  A 
o f  t h e  m a i n  p r o g r a m  d i s k ,  p l e a s e  d o  s o  n o w .  S t u d y  t h e  p r o g r a m , 
t h e n  r e a d a n y  p a r t s  o f  t h e  m a n u a l  y o u m a y  h a v e  s k i p p e d  u n t i l  n o w .  

C o m p l e x a n i m a t i o n  u s i n g A m p e r s p r i t e  i s  e x p l a i n e d  t h o r o u g h l y  i n  
t h e  S t a r S p r i t e  I I  s y s t e m .  S i m p l e  a n i m a t i o n w i l l  b e  e x p l a i n e d  
h e r e . 

T o  a n i m a t e  i s  t o  m o v e .  T h i s m e a n s  e i t h e r  c h a n g i n g c o o r d i n a t e s  o f  
e x i s t i n g  s p r i t e s  o r  c h a n g i n g s p r i t e  n u m b e r s  o f  e x i s t i n g  s p r i t e s , 
o r  b o t h .  

I f  y o u  c h a n g e  X c o o r d i n a t e s  s p r i t e s  m o v e  s i d e w a y s .  I f  y o u  c h an g e 
Y c o o r d i n a t e s  s p r i t e s  m o v e  up o r  d o wn .  I f  y o u  c h a n g e  b o t h  X a n d  Y 
c o o r d i n a t e s  s p r i t e s  m o v e  d i a g o n a l l y .  I n c r e a s i n g  X m o v e s  a s p r i t e  
r i g h t w a r d s ;  d e c r e a s i n g  i t  m o v e s  a s p r i t e  l e f t w a r d s .  I n c r e a s i n g  Y 
m o v e s a s p r i t e  d o w n w a r d s ;  d e c r e a s i n g  Y m o v e s a s p r i t e  u p w a r d s .  

-Y 

-X , -Y +X ,  -Y 

-X , +Y +X , +Y 

+Y 

A s p r i t e ' s  c o o r d i n a t e s  d e f i n e  i t s  u p p e r  l e f t  p i x e l , r e g a r d l e s s  o f  
t h e  s p r i t e ' s  c o l o r , m a g n i f i c a t i o n , o r  s i z e .  

I n  Amp e r s p r i t e  y o u  c h a n g e a n  X c o o r d i n a t e  b y : 

& AX 3 , 4 9 

In t h e  a b o v e  e x a m p l e , t h e  s p r i t e  i n  v i d e o  p l an e  3 h a d  i t s  X 
c o o r d i n a t e  c h a n g e d  f r o m  w h a t e v e r  i t  w a s  t o  4 9 .  
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T h e  s y n t ax o f  t h e  & AX c o mma n d  i s : 

& AX v i d e o  p l an e  numb e r , X c o o r d i n a t e  

C h a n g i n g  t h e  Y c o o r d i n a t e  o f  a s p r i t e  i s  a c c o m p l i s h e d  s i m i l a r l y .  
T h e  s y n t a x o f  t h e  & A Y  c o m m a n d  i s :  

& AY v i d e o  p l a n e  # ,  Y c o o r d i n a t e  

N o t e : t h e  "�'  i n  a l l  t h e  a b o v e  m e a n s  s p r i t e  a t t r i b� t e  t a b l e  
c h a ng e ,  and t h e  " & "  m e an s  A m p e r s p r i t e  c o m m an d .  

C h a n g i n g  a n  X c o o r d i n a t e  f r o m  1 0  t o  2 1 0 s u d d e n l y  i s  n o t  g o o d  
an i m a t i o n .  Y o u  � e e d  t o  s l i d e  f r o m  o n e  l o c a t i o n t o  a n o t h e r  t o  
m a k e  t h e  a n i m a t i o n  s e q u e n c e r e a l i s t i c .  T h i s i s  �f t e n  d o n e  w i t h a 
F O R- N E X T  l o o p  ( s e e  y o u r  Ap p l e s o f t  m a nu a l ) .  F o r  e x a m p l e : 

1 0  F O R  E = 1 0  T O  2 1 0 :  & AX 3 , E : N E X T  

T h e  a b o v e  B a s i c  l i n e w i l l  m o v e  y o u r  s p r i t e  q u i c k l y  a n d  s m o o t h l y  
f r o m  l e f t  t o  r i g h t .  I f  t h i s m o v e m e n t  i s  t o o  f a s t ,  u s e  a d e l a y 
l o o p : 

1 0  F O R E = 1 0  T O  2 1 0 : & AX 3 , E :  F O R  W l T O  5 0 : N E X T  : N E X T  

T h e  s a m e  an i m a t i o n  p r i n c i p l e s  a p p l y  t o  Y ( v e r t i c a l )  m o v e m e n t .  I f  
y o u  w a n t  t o  t e s t  y o u r  h a n d  a t  u s i n g  A m p e r s p r i t e  w i t h o u t  h a v i n g  t o  

w r i t e  t h e  p r e l i m i n a r y ( " g e t - r e a d y " )  l i n e s , s i mp l y  RUN A M P E R S P R I T E  
B A S I C  ( t h e  A m p e r s p r i t e  t u t o r i a l p r o g r a m  o n  g r ap h i c s )  a n d  p r e s s  
C T R L - Re s e t . 

G O S U B 2 2 0 0 9  i n  i m m e d i a t e  m o d e  ( n o  l i n e  nu m b e r ) ,  t h e n  t y p e  i n  
i m m e d i a t e  m o d e  F O R- N E X T  c o m m a n d s ,  Am p e r s p r i t e  c o m m an d s , a n d  d e l ay 
l o o p s .  

N o t e : M a k e  s u r e  y o u  a r e  i n  a p l a c e  w h e r e  a s h a p e  i s  m o v i n g  
w h e n  y o u  hi t C TR L - Re s e t .  E x p e c t  m o v i n g  s h a p e s  t o  b e  
u s i n g  a l o w -n u m b e r e d  v i d e o  p l an e , s u c h  a s  # 0 .  

Y o u  m a y t e s t  o u t  Y c o o r d i n a t e  a n i m a t i o n  i f  y o u l i k e , u s i n g  w h a t  
y o u  h a v e  l e a r n e d  i n  t h e  X c o o r d i n a t e  a n i m a t i o n s e c t i o n a b o v e . 

L e t ' s  e x a m i n e  t w o  w a y s  o f  g e t t i n g  d i a g o n a l a n i m a t i o n : 

1 0  F O R  E = 0 T O  1 5 9 : & AX O , E : & AY O , E :  N E X T  

O R  

1 0  F O R  E . 0 T O  1 5 9 : & AAO , E ,  E ,  8 ,  6 :  N E X T  
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I n  t h e  f i r s t  e x a m p l e  w e  u s e  E a s  X c o o r d i n a t e  a n d  E a s  Y c o o r d i 
n a t e  ( a n d  w e  o p e r a t e  o n  v i d e o  p l a n e  # 0 , t h e  h i g h e s t  p r i o r i t y 
p l an e  y o u r  V D P  h a s ) .  In t h e  s e c o n d  e x a m p l e  w e  d o  t h e  s a m e  t h i n g  
b u t  u s e  a d i f f e r e n t  c o m m a n d .  I n t h i s c o m m a n d  t h e  t w o  " A " s s t a n d  
f o r  a l l  a t t r i b u t e s  a r e  s p e c i f i e d .  
m a n d  i s :  

T h e  s y n t ax f o r  t h e  & AA c o m -

& A A  v i d e o  p l an e # ,  Y c o o r d . ,  X c o o r d . , s d r i t e  # ,  c o l o r  

N o t i c e  t h a t  I s p e c i f i e d  8 f o r  t h e  s p r i t e  nu m b e r  a n d  6 ( r e d )  f o r  
t h e  c o l o r  ( t h e  l a s t t w o  p a r a m e t e r s  i n  t h e  l i s t ) .  No r m a l l y , y o u 
w o u l d  n o t c h a n g e t h e  c o l o r  o r  t h e  s p r i t e  nu m b e r  i n  an a n i m a t i o n 
s e q u e n c e  o f  o n e  s p r i t e .  

N o w  l e t ' s  e x a m i n e  s e q u e n c e  a n i m a t i o n .  S u p p o s e  y o u h av e  a s e q u e n 
c e  o f  e i g h t  s p r i t e s .  E a c h  s p r i t e  ( 0 - 7 ) i s  a n  e d i t e d  v e r s i o n o f  
t h e  p r e v i o u s  o n e  - - l e g s  c h an g e  t h e i r  p o s i t i o n s  o n l y  a g r i d 
s q u a r e  o r  t w o  a t  a t i m e .  T h e  l a s t  s p r i t e  h a s  c y c l e d  a r o u n d  un t i l  
i t  i s  n e a r l y  l i k e  s p r i t e  n u m b e r  O .  T o  m a k e  t h e  f i g u r e  w a l k i n  
p l a c e  ( n o  h o r i z o n t a l  o r  v e r t i c a l  m o v e m e n t ) w e  m i g h t  u s e  t h e  
f o l l o w i n g : 

1 0  
2 0  

F O R  E 0 T O  7 
G O T O  1 0  

& AN 0 ,  E * 4 :  F O R  W = l T O  5 0 : N E X T  N E X T  

N o t i c e  t h a t  t h e  " W "  F O R- N E X T  l o o p  i s  a d e l a y l o o p  - - y o u m a y  n e e d  
t o  i n c r e a s e  i t  i n  o r d e r  t o  m a k e  t h e  m o v e m e n t  s l o w  e n o u g h .  

T h e  s p r i t e  n u m b e r ,  E i n  t h e  e x a m p l e  a b o v e , i s  m u l t i p l i e d  b y  4 
b e c au s e  a l t h o u g h  Am p e r s p r i t e  i s  n o r m a l l y d e a l i n g  w i t h s i z e  1 ( 1 6  
X 1 6 ) s p r i t e s  w h i c h c o n t a i n  3 2  b y t e s , s p r i t e  nu m b e r s  a r e  a l w a y s  
b a s e d u p o n  s i z e  0 ( 8  X 8 )  s p r i t e s  w h i c h  c o n t a i n  e i g h t  b y t e s .  

I t  i s  i m p o r t an t  t o  m a k e  a d i s t i n c t i o n b e t w e e n  s p r i t e  n u m b e r s  a n d  
s p r i t e  t a b l e  nu m b e r s .  S p r i t e  t ab l e  nu m b e r s  a r e  a l l  b a s e d  o n  s i z e  
1 ( 1 6  X 1 6 )  s p r i t e s , s o  t h e  n u m b e r s  0 - 7  a s  s p r i t e  t a b l e  n u m b e r s  

a r e  c o r r e c t .  B u t  t h e  c o r r e c t  s p r i t e  n u m b e r  f o r  a s p r i t e  t a b l e  
n u m b e r  i s  o b t a i n e d  b y  mu l t i p l y i n g i t  b y  4 .  

A m o r e  e f f i c i e n t  w a y t o  a n i m a t e  a s p r i t e  s e q u e n c e  i n  p l a c e  i s : 

1 0  F O R E = 0 T O  2 8  S T E P  4 :  & A N O , E  : F O R  W = 1 T O  5 0 :  N E X T  : 
N E X T  

2 0  G O T O  1 0  

& A N  s e l e c t s  a n e w  s p r i t e  f o r  t h e  t a b l e  a n d  p l a c e s  i t  o n  t h e  
s p e c i f i e d v i d e o  p l a n e .  

I n  o r d e r  t o  m a k e  t h e  a n i m a t e d  s p r i t e  s e q u e n c e  m o v e  h o r i z o n t a l l y , 
u s e  t h e  f o l l o w i n g  c o d e : 
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1 0  H = 0 & AA O ,  0 '  0 '  0 '  6 
2 0  F O R  E 0 T O  2 8  S T E P  4 : & A N  O , E  & AX O , H 
3 0  H = H + 1 : I F  H > 2 1 0  THE N H = 0 
4 0  F O R  w 1 T O  5 0 : N E X T  
5 0  N E X T  

D o e s  t h e  s p r i t e  n e e d  t o  m o v e  f u r t h e r  p e r  s t e p ? C h a n g e l i n e  3 0  s o  
i t  a d d s  2 t o  H r a t h e r  t h a n 1 .  

Ad j u s t  t h e  s p e e d  o f  m o v e m e n t  b y  c h an g i n g  t h e  5 0  i n  l i n e  4 0 .  

I f  t h e  m a n  i s  w a l k i n g  d o w n  h i l l  y o u m i g h t  w a n t  t o  a d d  a l i n e  2 5  
t h a t  l o o k s  l i k e  t h i s : 

2 5  & AY O , H  

T o  b e  c e r t a i n  t h a t  y o u r  s p r i t e  d o e s  n o t  d i s a p p e a r o f f  t h e  b o t t o m  
o f  t h e  s c r e e n  ( t h e  l o w e s t  s c r e e n  c o o r d i n a t e  f o r  Y i s  1 9 1 )  y o u  
w i l l  n e e d  t o  c h ang e 2 1 0  i n  l i n e 3 0  t o  1 5 9 .  

M o v i n g  m a n y  s h a p e s  a t  o n c e  i s  a b i t  m o r e  i n v o l v e d .  A l l y o u n e e d  
t o  d o  i s  h a v e  a v a r i a b l e  t h a t  r e p r e s e n t s t h e  v i d e o  p l a n e  nu m b e r  
t h e n  u s e  e i t h e r  a F O R - N E X T  o r  an i n c r e m e n t  a l g o r i t h m : 

1 0  R E M  S TART S P R I T E S O N  V I D E O  P L ANE S 0 - 5  A T  Y C O O RD I NATE S O ,  
3 2 , 6 4 , 9 6 , 1 2 8 ,  A N D  1 6 0 

2 0  F O R E 0 T O  2 1 0 :  F O R S =  0 T O  5 :  & AX S , E :  N E X T  
3 0  F O R  W 1 T O  5 0 :  N E X T  
4 0  N E X T  

T h e  a b o v e  c o d e  c h ang e s  e a c h  s p r i t e ' s  X c o o r d i n a t e  b e f o r e  i n c r e �  
m e n t i n g t h e  X c o o r d i n a t e .  I n  o r d e r  t o  i n c o r p o r a t e  a n i m a t i o n 
s e q u e n c e s  y o u  m i g h t  u s e  a p r o g r a m  t h a t  l o o k s  l i k e  t h i s :  

5 H = 0 
1 0  REM AG A I N  Y C O O R D I NATE S ARE S P READ O U T  F O R  E A C H  S P R I T E  
1 5  R E M  L E T ' S  S AY S P R I T E  T A B L E  N U M B E R S  0 - 7  C O M P O S E  T H E  F I R S T 

S E Q U E NC E ,  8 - 1 5  C O M P O S E  THE 2 ND ,  1 6 - 2 3  T H E  T H I RD , 2 4 - 3 1 T H E  
4 T H , 3 2 - 3 9  THE 5 T H ,  4 0 - 4 7  T H E  6 T H  

2 0  F O R E = 0 T O  2 8  S T E P  4 :  H = H+ l : F O R  S = O  T O  5 
3 0  & AX S , H  
4 0  & AN S , E + ( 3 2 * S )  
5 0  N E X T  
6 0  I F  H )  2 1 0  T H E N  H= O 
7 0  F O R  W= l T O  5 0 : N E X T  
8 0  N E X T  
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L i n e  2 0  e s t a b l i s h e s  t h e  s e q u e n c e  F O R- N E X T , m ak e s  s u r e  t h e  h o r i 
z o n t a l  c o o r d i n a t e  k e e p s i n c r e a s i n g , a n d  e s t a b l i s h e s  t h e  v i d e o  
p l an e  n u m b e r  F O R- N E X T .  L i n e  3 0  u p d a t e s  X c o o r d i n a t e s  f o r  a l l  
s p r i t e  p l an e s  s i n c e  i t  i s  i n s i d e  t h e  F O R  S = O  T O  5 l o o p p r e c e d i n g 
i t .  L i n e  4 0  u p d a t e s  s p r i t e  s e q u e n c e  n u m b e r s  f o r  a l l  p l an e s  ( i t  
i s  i n s i d e  t h e  F O R  S = O  T O  5 l o o p  a l s o ) .  T h e  3 2  i s  t h e  n u m b e r  o f  
s p r i t e s  p e r  s e q u e n c e l i n e s  4 ( w e  a r e  d e a l i n g  w i t h s i z e  1 ( 1 6  X 
1 6 )  s p r i t e s ) .  Th i s  n u m b e r  ( 3 2 * S ) i s  a d d e d  t o  s p r i t e  n u m b e r s  t o  
l o a d t h e  c o r r e c t  s p r i t e  nu m b e r  i n t o  t h e  a t t r i b u t e  t a b l e  f o r  e a c h  
o f  t h e  s i x ( 0 - 5 )  p l an e s '  s p r i t e  s e q u e n c e s .  
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1 9 .  C o l o r  C h ang e s  

W i t h  s p r i t e s , c o l o r  c h ang e s  a r e  a s n ap : 

&AC  0 , 6  

The  ab ove  c o m m a n d  t u r n s  the  s p r i t e  on  v i d e o  p l an e  0 r e d  ( 6 ) .  
W i th t h e  " & AA" c o m m and  c o l o r  ch ang e i s  s p e c i f i e d  a s  t h e  l a s t  
p a r ame t e r : 

& AA II , II , II , II , c o  1 o r  

T o  u p d a t e  a n  e n t i r e  6 1 4 4 - b y t e  Gr aphi c s  I I  m o d e  c o l o r  t a b l e  t o  
s o m e  s p e c i f i c  num b e r , s i m p l y u s e  the  f o l l o w i n g  a l g o r i th m , P OKEing  
t h e  n ew  c o l o r  d a t a  in t o  7 :  

1 0  P O KE 7 ,  2 4 1 :  POKE  8 , 0 :  P O KE 9 , 0 :  C AL L  8 5 2 : RE M  TH I S  R O U T I NE 
A S S U M E S C O L O R  T A B L E  I S  A T  $ 2 0 0 0  AND  I S  $ 1 8 0 0  L O N G 

F o r  a s p r i t e  t o  c y c l e  t h r o u g h  a l l  t h e  c o l o r s  a t  a n  a p p r o x i m a t e  
r a t e  o f  f ou r  c o l o r s  p e r  s e c o n d , u s e  a s i mp l e  F O R- N E X T  l o o p : 

1 0  F O R  B = 0 T O  1 5 :  & A C O , B :  F O R  W = l T O  2 0 0 : N E X T  : N E X T  
2 0  G O T O  1 0  

I n  t h e  e x a m p l e  a b o v e , i f  y o u  d o  n o t  w a n t  t h e  s p r i t e  t o  b e  b l a c k  
o r  t r an s p a r e n t  ( c o l o r s  0 and 1 ) ,  have  t h e  f i r s t  F O R- N E X T  b e  f r o m  
2 - 1 5 .  The  s e c on d  F O R- NEXT i s  a d e l ay l o o p .  A d e l a y  o f  2 0 0  i s  
ap p r ox i ma t e l y  1 / 4  o f  a s e c ond , s o  y o u  s h o u l d  g e t  a b o u t  f o u r  
chan g e s  p e r  s e c on d .  

I f  y o u  ne e d  t o  d e a l w i t h c o l o r  t a b l e  b y t e s ,  o n e  a t  a t i m e : 

& c  II , It ( t h e  f i r s t  numb e r  i s  the  o f f s e t  p a s t  t h e  c o l o r  t ab l e  
s t a r t i n g  a d d r e s s ;  t h e  s e c ond  nu m b e r  i s  a c o l o r  d a t a  
b y t e ) 

The  f i r s t  n u m b e r  s p e c i f i e s  t h e  a c t u a l  c o l o r  t a b l e  b y t e  numb e r  
t h a t  y o u  w i s h  t o  c h ang e ; the  s e c o nd numb e r  s p e c i f i e s  t h e  n e w  
d a t a . 

T o  u p d a t e  an  e n t i r e  8 -b yz! p a t t e rn ' s  c o l o r ,  t h e  f o l l o w i n g  s a m p l e  
i s  r e c o m m e nd e d : 

1 0  

o r  

1 0  

F O R  Q 

F O R  Q 
N E X T  

5 7 7 6  T O  5 7 8 3 : & C Q , 2 4 1 : NEXT 

4 0 9 6  + ( 8 * 2 1 0 )  T O  4 0 9 6 + ( 8 * 2 1 0 )  + 7 :  & C Q , 2 4 1 :  
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T h e  f i r s t  ve r s i on ( ab ov e ) g e t s  t h e  j o b d on e  f a s t e r  and  s p e c i f i e s  
t h e  b y t e  numb e r s  o f  t h e  c o l o r  t ab l e  ( 5 7 7 6 - 5 7 8 3 )  w h i l e  t h e  s e c ond  
v e r s i on p o i n t s  o u t  t h e  p a t t e rn p o s i t i on numb e r  b e i n g  d e a l t  w i th 
( 2 1 0 )  and sh o w s  t h a t  i t  i s  t h e  t h i r d  s e c t i on o f  t h e  s c r e e n  b e i ng 
d e al t  w i th ( 4 0 9 6  m e an s  s e c t i on 3 ,  2 0 4 8  m e an s  s e c t i on 2 ,  and  
n o thing  added  m e an s  s e c t i on 1 . )  
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20. P a t t e rn C h a n g e s  and U s i n g  T e x t  

T h e  e s s en c e  of  the  S p r i t e  P a i n t i ng p r o g r am is  to  c h an g e  p a t t e rn 
t a b l e s  a n d  c o l o r  t a b l e s  a s  y o u p a i n t  w i t h  s p r i t e s  a l l  o v e r  t h e  
p a t t e rn p l an e .  

No t e : S p r i t e s  h ave  n o  e f f e c t  on p a t t e rn p l ane  b y t e s ,  n o r  d o  
b a ckd r o p s  o r  Ap p l e  v i d e o  i n  the  b a c k g r oun d ,  

T h e  e x a c t  n a t u r e  o f  t h e  change  i n  p a t t e rn a n d  c o l o r  t a b l e s  i n  t h e  
S p r i t e  P a i n t i ng p r o g r a m  i n  p a r t i c u l a r  w a s  exp l ai n e d  e a r l i e r .  

T h e  d a t a  s t o r e d  i n  b o t h c o l o r  and  p a t t e rn t ab l e s  a r e  i n v e r s e s  o f  
w h a t  y o u  w o u l d  e xp e c t .  T h e  CHARINV  f i l e  ( fu l l  o f  i n v e r s e  c h a r a c 
t e r s ) on S i d e  B o f  t h e  S t a r S p r i t e  I d i s k e t t e  w a s  s p e c i f i c a l l y  
d e s i g n e d  w i t h  i n v e r s e  c h a r a c t e r s  f o r  S p r i t e  P a in t i ng t ex t  l ab e l 
i n g  ( o p t i on 5 )  b e c au s e o f  t h i s  i nve r s e  s i tu a t i o n .  

A n o r m a l  p a t t e r n i s  a b i t  m a p p e d  8 X 8  t i l e  b u i l t e x a c t l y t h e  s a m e  
a s  a n  8X8  s p r i t e ,  T h e  b i t - m ap p ing  i s  e s s en t i a l ly t h e  s a m e  a s  
tha t u s e d  w i t h Ap p l e  g r ap h i c s  b l o ck s h a p e s ,  e x c e p t  t h a t  the  Ap p l e  
o n l y  d i s p l a y s  s e v e n  b i t s  p e r  b y t e  w h i l e  t h e  V D P  d i s p l a y s  a l l  
e i g h t  b i t s  i n  e v e r y  b y t e .  

A d a s h  i s  $ F F  o r  2 5 5 .  A d o t  c a n b e  a n y  o n e  o f  $ 1 ,  $ 2 ,  $ 4 ,  $ 8 ,  
$ 1 0 ,  $ 2 0 , $ 4 0 ,  $ 8 0 .  S e e  b e l o w : 

Bit numb er 6 5 4 3 2 0 

Hex value $ 80 $40 $ 2 0  $ 1 0  $ 8  $ 4 $ 2  $ 1  

D e c . value 1 28 64 3 2  1 6  8 4 2 1 

Sample byte 0 0 0 0 0 $85  1 3 3  

I n  p r a c t i c e  a t e x t  d a s h  w o u l d  b e  a s h a p e  p a t t e r n t h a t  u s e d  s e v e n  
z e r o  b y t e s ,  and i n  the  c e n t e r  o f  the  p a t t e rn ,  o n e  b y t e  w i th a l l  
b i t s  o n  e x c e p t  f o r  t h e  l a s t  th r e e .  T h i s a l l o w s  s p a c e  b e t w e e n  
c h a r a c t e r s , e v e n  i n  the  t e x t  m o d e , w h i c h  u s e s  o n l y  t h e  s i x h i g h -
e s t  b i t s  o f  e v e r y  b y t e  f o r  d i s p l a y ,  w h i c h  a l l o w s  i t  t o  h a v e  a 4 0 -
char a c t e r s - w i d e  s c r e e n  r a th e r  than  3 2  w i d e  - - t h e  n o r m a l  8 -b i t 
p e r -b y t e -u s i n g  g r ap hi c s  m o d e ,  

No w ,  t o  e xp l o r e  t h e  e x a c t  n a t u r e  o f  a d a s h- s h a p e d  p a t t e rn i n  b o t h 
g r a p h i c s  and  t e x t  m o d e , l e t ' s  l o ok h e r e : 
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Graphics Mode Dash Text Mode Dash 

• •  • • •  • • • • •  

As  y o u  c an s e e , t h e  s a m e  p a t t e rn t ab l e  c ou l d  b e  u s e d  f o r  b o th 
g r ap h i c s  m o d e  t e x t  and  t e x t  m o d e  t e x t .  Thi s i s  t h e  s i tu a t i o n 
w i t h t h e  C HAR f i l e o n  s i d e  B o f  t h e  S t a r S p r i t e  I d i s k .  

O n e  t h i n g  i s  e s s e n t i a l  h e r e : t h e  l a s t  t h r e e  ( l o w e s t  s i g n i f i c an t  
b i t s )  p a t t e rn b i t s  i n  e a c h  p a t t e rn b y t e  mu s t  r e ma i n  o f f  ( z e r o  o r  
b l ank ) . 

In u s ing  C HAR p a t t e rn s , s i mp ly s u b t r a c t  3 2  f r o m  t h e  c o r r e c t  AS C I I  
nu m b e r  o f  a ch a r a c t e r  t o  g e t  i t s  p r o p e r  p a t t e rn t a b l e  nu m b e r .  
T h e  b e s t  w ay t o  s e e  h o w  t h i s c an b e  d on e  i s  t o  s t u d y  T Y P E . G R  a n d  
TY P E . T X , t w o  p r o g r a m s  f o und  o n  s i d e  B o f  t h e  S t a r S p r i t e  I d i s k .  
Th e s e  p r o g r a m s  u s e  t h e  C HAR p r o g r a m  and  a l l o w  f o r  t e x t  c o l o r  a n d  
b a c kg r o u n d  c o l o r  chang e s ,  w i t h i n  c e r t a i n  l i m i t s .  

Ne i th e r  o f  t h e  p r o g r a m s  u s e  Am p e r s p r i t e , t o  p r o v i d e  e x a m p l e s  o f  
d e a l i ng w i th t h e  VDP  f r o m  B a s i c  w i t h o u t  Am p e r s p r i t e .  N o w  l e t ' s  
l o o k  a t  c h ang i n g  d a t a  i n  a p a t t e rn t a b l e :  

1 0  & P  5 7 7 6 , 0  

T h e  a b o v e  l i n e  c h ang e s  o n e  b y t e  i n  a p a t t e rn t a b l e  - - b y t e  5 7 7 6 . 
T o  chang e the  e n t i r e  p a t t e rn t h a t  b e g i n s  a t  b y t e  5 7 7 6 :  

O R  

1 0  F O R  Q = 5 7 7 6  T O  5 7 8 3 :  & P  Q , O :  NEXT  

1 0  F O R  Q 
NEXT 

4 0 9 6  + ( 8 * 2 1 0 )  TO  4 0 9 6 + ( 8 * 2 1 0 )  + 7 :  &P  Q , 0 :  

B o th o f  t h e  l i n e s o f  Ap p l e s o f t  a b ove  f u n c t i on i d e n t i c a l ly , h o w 
e v e r ,  t h e  f i r s t  o n e  h a s  t h e  e x a c t  t a b l e  b y t e  p r e c a l cu l a t e d  whi l e  
t h e  s e c on d  o n e  c a l c u l a t e s  t h e  p r o p e r  l o c a t i on i n  t h e  a l g o r i th m  
i t s e l f . 

Y o u  a d d  4 0 9 6  w h e n  t h e  p a t t e r n w i l l  g o  o n t o  t h e  b o t t o m  s e c t i o n o f  
t h e  s c r e e n , 2 0 4 8  w h e n  i t  w i l l  g o  o n t o  t h e  m i d d l e  s e c t i o n , a n d  
n o thing  w h e n  i t  w i l l  g o  o n t o  t h e  t o p  s e c t i on .  T h e  2 1 0  i s  t h e  
p a t t e r n  p o s i t i o n  numb e r  t h e  p a t t e rn w i l l  o c c u p y  o n  t h e  b o t t o m  
s e c t i on o f  t h e  s c r e e n .  Th e 8 i s  b e c au s e  e a c h  p a t t e rn h a s  e i g h t  
b y t e s . 
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I n  d e a l i n g  w i t h p a t t e r n  a n d  c o l o r  t a b l e s , o n e  w a y t o  a v o i d  c o n f u 
s i o n i s  t o  a l w a y s u s e  a n a m e  t a b l e  t h a t  c o n t a i n s  t h e  d a t a  0 - 2 5 5 ,  
t h e n  0 - 2 5 5  a g a i n , the n 0 - 2 5 5  a g a i n ,  The s e  7 6 8 numb e r s  w i l l  p r o 
v i d e  a s e q u e n t i a l  s e r i e s  o f  p o i n t e r s  t o  c o l o r  and p a t t e rn t ab l e  
e n t r i e s . 

Y o u  w i l l  a l w a y s  know  t h a t  b y t e  4 0 8 7  o f  c o l o r  and  p a t t e rn t ab l e s  
w i l l  b e  d i s p l ay e d  l o w e r  o n  t h e  s c r e e n  t h a n  b y t e  3 1 2 9 ( o f  c o l o r  
and  p a t t e rn t ab l e s )  i f  y ou u s e  thi s c onve n t i on .  Al l S p r i t e  
P a i n t i n g  f i l e s  u s e  thi s a r r a ng e m e n t  - - t h e i r  n a m e  t ab l e  f i l e  i s  
c a l l e d  NAMEPAINT  and  c o n t a i n s  t h e  s e q u en t i a l n a m e  t a b l e  a r r a n g e 
m e n t  d i s cu s s e d a b o ve . 

T o  s e e  h o w  a p r o g r am l ik e  TY P E . T X  w o r k s  w i t h Amp e r s p r i t e , L O AD i t  
a n d  D E L  6 0 - 1 6 8 ,  a d d : 

P R I N T  D $  " BLOAD I &  I " : ? D $  "BL O AD AM P E R S P R I  TE " : C ALL 9 1 2  

t o  l i n e  5 ,  then  t r an s f e r  l i n e s 6 0 - 1 5 1  i n  S p r i t e  P a i n t i ng t o  
T Y P E . TX .  
T r an s f e r r ing  l i n e s f r o m  one  p r o g r a m  t o  an o th e r  i s  t o  e i t h e r  
c ap tu r e  the m ( s e e  Ap p l e  D O S  m anual , p ag e  7 6 )  o r  L O AD S P R I TE 
P A I N T I NG and L I S T  6 0 - 1 5 1  and  t h e n  L O AD TY P E . TX and  u s e  y o u r  
e d i t o r  fu n c t i on s  t o  t y p e  o v e r l i n e s 6 0 - 1 5 1 ,  w h i c h  s h o u l d  s t i l l  b e  
o n  t h e  s c r e e n .  A s  y o u  d o  t h i s p l e a s e  c h a n g e  t h e  & R G 2  i n  l i n e  9 0  
t o  & R T .  The  p r o g r a m  i s  r e a d y  t o  RUN .  B u t  chan g e  i t  s o m e  m o r e : 
c h a n g e  l i ne 3 5 0  t o  r e a d : 

3 5 0  & N  P S N , C H : G O T O  3 1 0  and c h an g e  l i n e  5 0 0  t o  r e ad : 5 0 0  & N  
P S N+ l , CH : RE TURN 

You  have  j u s t  i m p r ove d the  p r o g r a m ' s  r e s p o n s i v e ne s s  and s p e e d : a 
l i n e  o f  l e t t e r s  ( u s i ng the  REPEAT  k e y ) t ak e s  s ev e n  s e c o n d s w i t h 
o u t  Amp e r s p r i t e  b u t  u s ing  Amp e r s p r i t e  t ak e s  f i v e s e c on d s o r  
( e i g h t  cha r a c t e r s  p e r  s e c o n d ) .  

F o r  e v e n  g r e a te r  s p e e d , r e m o v e  s o m e  o f  t h e  I F  s t a t e m e n t s ( 3 1 1 -
3 1 3 ,  3 1 5 ,  3 1 8 ,  3 2 5 , a n d  3 2 7 ) ,  

B e f o r e  g o i n g  on , n o t i c e  that  l i n e  5 0 0  i s  d o i n g  w h a t  l i n e s 5 0 0 - 5 6 0  
u s e d t o  d o  - - and  d o i n g  i t  b e t t e r  and  e a s i e r .  Y o u  c an e l i m i n a t e  
l i n e s  5 0 5 - 5 6 0  o n c e  t h e  n e w  l i n e  5 0 0  i s  i n  p l a c e .  

T e x t  i s  b e s t  h an d l e d  w i th t h e  " & N  11 , 11 "  c o m m an d .  
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2 1 . M a g n i f i c a t i o n and S i z e  

S i z e  1 d i s p l a y s  3 2  b y t e s  o f  c o n s e c u t i v e  s p r i t e  t ab l e  d a t a  ( f o r  1 6  
X 1 6  s p r i t e s )  b u t  s i z e  0 d i s p l a y s  o n l y  e i g h t  b y t e s .  

A s p r i t e  t h a t  w a s  c o n s t r u c t e d  i n  t h e  s i z e  ( 1 6  X 1 6 ) w i l l  o n l y  
b e  p a r t i a l l y  d i s p l ay e d  i f  s i z e  0 i s  s p e c i f L e d .  

S i z e  1 i s  m o r e  u s e f u l  f o r  m o s t  p u rp o s e s  e x c e p t w h e n  t i ny s p r i t e s  
a r e  ne e d e d  ( 8  X 8 ) .  W h e n  c o n s t r u c t i n g  t i ny s p r i t e s , r e m e mb er 
t h a t  e a c h  o f  t h e  f o u r  8 X 8 q u a d r an t s  o f  y o u r  1 6  X 1 6  s p r i t e  g r i d  
i s  a s e p a r a t e  s p r i t e .  Y o u  w i l l  b e  c r e a t ing  f o u r  a t  o n c e .  I f  y ou 
e v e r u s e  s i z e  1 w i t h  t h e m  y o u  w i l l  s e e  f o u r  a t  o n c e .  H e r e  a r e  t h e  
Am p e r s p r i t e  c o m m and s : 

& R Z O  e n ab l e s  s i z e  0 
& R Z l e n ab l e s  s i z e  1 
& RMO e n ab l e s  magni f i c a t i o n  0 
& RM l  e n ab l e s  m a g n i f i c a t i o n  1 

O n e  t h i n g  t o  b e a r  i n  m i n d w h e n  u s i n g  t h e s e  c o m m a n d s i s  t h a t  y o u 
mu s t  n o t  al t e r  c e r t a i n  z e r o  p ag e  l o c a t i on s  i n  p r o g r a m s  u s i n g  
"& RZ"  and  " & RM "  c o m m an d s .  H e r e  a r e  t h o s e  a d d r e s s e s : $ D B- $ D F ,  
$ D 4 - $ D 5 , $ E B - $ E F , $ 1 9 ,  $ 7 - $ 9 ,  $ 1 E - $ 1 F ,  and  $ F 9 - $ F F .  Al s o  a v o i d  
$ 3 0 0 - $ 3 E A  a n d  $ 8 0 0 - $ D F F .  

S i z e  and  m a g n i f i c a t i on c o m m an d s a f f e c t  a l l  s p r i t e s o n  t h e  s c r e e n .  
T o  h a v e  a m i x t u r e  o f  s p r i t e  s i z e s , p l a n t o  d r a w  y o u r  s p r i t e s  i n  
d i f f e r e n t  s i z e s  a t  t h e  s t a r t .  O r  u s e  mu l t i p l e - s p r i t e  s h ap e s .  

One  f a c t o r  t o  c o n s i d e r  w i th  mul t i p l e s p r i t e s h ap e s  i s  t h a t  a 
m a g n i f i c a t i on c h an g e r e q u i r e s  X and / o r  Y c o o r d i n a t e  a d j u s t m e n t s .  
He r e  i s  a 4 - s p r i t e  ( 1 6  X 1 6 )  s h a p e  t o  c o n s i d e r :  

x ,  y 
x X+3 2  
y y 

x X+3 2  
Y+32  Y+3 2  

Magni f i ca t io n  1 

C o r r e c t P r o x im i t y  

ITTI-1 
I I I 

b-b-: 
I I I 
L _ _  _J _ _ _  __J 
Ma gn i f i c a t i o n  0 
I n co r r e c t  P r o x imi ty 

x I Y+l 6  

S t a r S p r i t e  I - 6 0  

X+l 6 ,  Y 

X+l 6 ,  Y+l 6 

Magnification 0 
Correct Proximity 



S t a r S p r i t e  I - M a g n i f i c a t i o n a n d  S i z e  

M a g n i i i c a t i o n m ak e s  a s p r i t e ' s  a r e a i n c r e a s e / d e c r e a s e  b y  a f a c t o r  
o f  4 ,  w h i l e  i t s  d i m e n s i o n s  c h an g e  b y  a f a c t o r  o f  2 .  H e r e  i s  a 
s i z e  a n d  m a g n i f i c a t i o n t a b l e : 

x ,  y 
x 
y 

x 
Y+3 2 

X+32 
y 

X+32 
Y+32 

ITTI-l 
I I I 

b-n-: 
I I I 
L _ _  .....J _ _ _  _J 

. . :�.:rn:�::� : .. . 

P ixel s i z e  
P ixel s i z e  
P ixel s i z e  
P ixel s i z e  

Magni fication I 
Correct Proximity 

!XI  S i z e  
2X2 S i z e  
!XI S i z e  
2X2 S i z e  

0 
0 
I 
I 

Magnification 0 
Incorrect Proximity 

Magn i f i c a t ion 
Magnificat ion 
Magnif icat ion 
Magn i f i cation 

S t a r S p r i t e  I - 6 1  

0 
I 
0 
I 

Magni ficat ion 0 
Correct Proximity 

8 b yt e s  used 
8 bytes used 

32 byt e s  used 
32 bytes used 

BXB 
1 6X l 6  
1 6X l 6  
3 2X32 



S t a r S p r i t e  I - U s i n g  Amp e r s p r i t e  f o r  S o u nd s  

2 2 .  U s i ng Amp e r s p r i t e  f o r  S o und s 

2 2 . 1 .  P r o g r amma b l e  S o und  G e ne r a t o r  R e g i s t e r s  

The  P S G ( p r o g r a m m ab l e  s ou n d  g e ne r a t o r )  o n  y ou r  Sup e r S p r i t e  h a s  1 6  
r e g i s t e r s  wh i ch c an b e  e i th e r  r e ad f r o m  o r  w r i t t e n  t o .  

T o  m a k e  s ou n d s y o u  w r i t e  t o  the m .  ( I f y ou d e c i d e  y o u  n e e d  t o  
r e a d f r o m  t h e m  d o  t h e  f o l l o w i ng : P O KE 4 9 3 7 5 ,  ( r e g i s t e r  n u m b e r )  
a n d  t h e n  P R I NT P E E K  ( 4 9 3 7 5 )  t o  g e t  c o n t en t s  o f  r e g i s t e r . ) He r e  
i s  wh a t  e a c h  r e g i s t e r  d o e s :  

R e g i s t e r s  0 - 5  a r e  f o r  t o n e  g e ne r a t o r  c o n t r o l ,  Y o u  e n t e r  p r o g r a m  
t on e  p e r i o d s  i n  t h e m .  Re g i s t e r s  0 a n d  1 a r e  f o r  c h a nn e l  A ,  2 and  
3 a r e  f o r  c h an n e l  B ,  a n d  4 and  5 a r e  f o r  c h a n n e l  C .  

N u m b e r s  u p  t o  4 0 9 5  m a y b e  w r i t t e n  t o  a n y  o f  t h e s e  p a i r s  o f  
r e g i s t e r s ,  I n  e a c h  p a i r ,  t h e  l o w e r  numb e r e d  r e g i s t e r  i s  t h e  f i n e  
t u n e  ( l o w  b y t e )  r e g i s t e r  and  t h e  h i g h e r  o n e  i s  t h e  c o a r s e  t u n e  
( h i g h  b y t e )  r e g i s t e r .  F o r  e x a mp l e : f o r  c h ann e l  A ,  r e g i s t e r  0 i s  
f i n e  t u n e , r e g i s t e r  1 i s  c o a r s e  t u n e .  The  h i g h e r  t h e  t o n e  p e r i o d , 
t h e  l o w e r  t h e  t o n e .  

R e g i s t e r  6 i s  t h e  n o i s e  g e n e r a t o r  c on t r o l .  Y o u  e n t e r  n o i s e  
p e r i o d s  i n t o  t h i s r e g i s t e r .  V a l u e s m ay r an g e  f r o m  0 t o  3 1 .  N o i s e  
f r e q u e n c y  i s  r e g u l a t e d  w i t h  th i s  r e g i s t e r  and  d i f f e r e n t  ty p e s  o f  
n o i s e s  ( gun s , exp l o s i on s , w a ve s , h i s s e s , s t e a m  e n g i ne s , e t c . )  a r e  
t h e  r e s u l t .  

M i x e r  c o n t r o l  a n d  I / O  p o r t  c on t r o l  a r e  t h e  f u n c t i o n s  o f  r e g i s t e r  
7 .  The  r e g i s t e r  p u t s  u p  t o  t h r e e  t o n e s  t o g e th e r  w i t h  o r  w i t h o u t  
s ou n d  e f f e c t s .  

E a c h  o f  t h e  P S G ' s  s ou n d  c h ann e l s  m a y  h ave  t o n e , n o i s e ,  o r  b o th ,  
A n y  o n e , t w o , o r  a l l  t h r e e  o f  t h e  c h ann e l s  m ay b e  a c t i v e  a t  o n c e ,  
An d s i n c e  r e g i s t e r  1 4  h o l d s  d a t a  u s e d  b y  t h e  p r o g r a m m a b l e  s ou n d  
f i l t e r s  on  t h e  S u p e r S p r i t e ,  r e g i s t e r  7 a l w ay s  h a s  an  e x t r a  6 4  
a d d e d  t o  i t  t o  e n a b l e  f i l t e r  c o n t r o l  vi a p o r t  A ,  w h o s e  d a t a  i s  
c o n t r o l l e d  b y  r e g i s t e r  1 4 .  ( Rig i s t e r  7 i s  o n e  o f  t h e  t w o  r e g i s 
t e r s  d e a l t  w i th t o  u s e  t h e  f i l t e r s , s i n c e  i t  c o n t r o l s  d i r e c t i on 
o f  t h e  I / O  p o r t s . )  

Re g i s t e r s  8 ,  9 ,  and  1 0  a r e  t h e  a m p l i tu d e  ( v o lu m e )  c o n t r o l s  f o r  
c h an n e l s  A ,  B ,  and  C r e s p e c t iv e l y .  V o l u m e  s e t t i n g s  m ay r an g e  f r o m  
0 ( o f f )  t o  1 5  ( l o u d ) ,  I f  a n u m b e r  g r e a t e r  t h a n 1 5  i s  p u t  i n t o  
any o f  r e g i s t e r s  8 - 1 0 , t h i s s i g n a l s  t h e  P S G  ( p r o g r a m m a b l e  s ound  
g e n e r a t o r )  t o  v a r y  a m p l i tu d e  u s i n g  a s ou n d  e n v e l o p e ,  d e f i n e d  in  
h i gh e r -numb e r e d  r e g i s t e r s .  

I f  a n  enve l o p e  i s  s p e c i f i e d , t h e  numb e r  p l a c e d  i n  r e g i s t e r s  8 ,  9 ,  
o r  1 0  ( 1 6  o r  g r e a t e r )  a r e  f l a g s  a n d  g i v e  n o  s p e c i f i c  v o l u m e  
s e t t i ng .  S e e  t h e  d e s c r i p t i on o f  t h e  n e �t t h r e e  r e g i s t e r s ,  

N o t e : T h e  S u p e r S p r i t e  h a s  an a d j u s t m e n t  f o r  s ou n d  v o lu m e  a t  
t h e  t o p  f r on t  o f  t h e  b o ar d .  

S t a r S p r i t e  I - 6 2  
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S t a r S p r i t e  I - U s i ng Amp e r s p r i t e  f o r  S o u n d s 

R e g i s t e r s  1 1  and  1 2  a r e  s e t  u p  t o  h o l d  the  s ound  e nv e l o p e  p e r i o d .  
A numb e r  a s  h i g h  a s  6 5 5 3 5  m a y  b e  p u t  i n t o  thi s p a i r  o f  r e g i s t e r s .  

R e g i s t e r  1 1  g e t s  the  f i ne t u n i n g  ( l o w  b y t e )  d a t a  and  r e g i s t e r  1 2  
g e t s  t h e  c o a r s e  tuning  ( h i g h  b y t e )  d a t a .  

T h e  h i g h e r  t h e  s ound  e n v e l o p e ' s  p e r i o d , t h e  l o w e r  t h e  r e s u l t an t  
enve l o p e f r e q u e n c y .  A n  e n v e l o p e  i s  a p a t t e rn o f  s o u n d  va r i a t i o n 
u s ing  a m p l i t u d e  c o n t r o l .  

T r e m o l o  i s  t h e  n a m e  o f  a s o u n d  e n v e l o p e  i n  whi c h  s o u n d  amp l i t u d e  
v a r i e s  a t  a cy c l i c a l  r a t e .  

Re g i s t e r  1 3  i s  t h e  enve l o p e  s h ap e / c y c l e  c o n t r o l l e r .  W i t h t h i s  
r e g i s t e r ,  w h o s e  v a l u e s m ay v a ry f r o m  0 - 1 5 , we  g e t  1 0  d i f f e r e n t  
s h ap e / c y c l e  c on f i g u r a t i o n s . ( V a lu e s  0 - 3  a r e  i d en t i c a l  i n  f u n c 
t i on ,  a n d  s o  a r e  v a lu e s  4 - 7 , s o  t h a t  i s  w h y  1 6  d i f f e r ent  v a l u e s 
g ive  o n l y  1 0  c o mb i n a t i on s . )  

O n  t h e  next  p ag e  a r e  t h e  enve l o p e  g e n e r a t i on o u t p u t  ( a mp l i t u d e )  
g r aph s  f o r  a l l  v i ab l e  v a l u e s :  

S t a r S p r i t e  I - 6 3  



S t a r S p r i t e  I - U s i n g  Amp e r s p r i t e  f o r  S o und s 

Register 13 BITS 
83 82 81 80 
c A A H 0 T L 0 N T I L T A D ENVELOPE GENERATOR I c � N K OUTPUT u A E T E 

Cl) Cl) x x 
Cl) x x 

Cl) Cl) (/) 
Cl) Cl) 
Cl) Cl) 
Cl) 1 

Cl) Cl) � 
Cl) 

Cl) 
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S t ar S p r i t e  I - U s i n g  Amp e r s p r i t e  f o r  S o u n d s 

Re g i s t e r  1 4  i s  the  f i l t e r c o n t r o l  r e g i s t e r .  T h i s r e g i s t e r  g e t s  
v a lu e s  f o r  the  p r o g r a m m a b l e  f i l t e r s  and  r e g i s t e r  7 d e c i d e s  whi c h  
d i r e c t i on the s e  I / O  p o r t s  a r e  g o i n g  ( i n p u t  o r  o u t p u t ) .  ( R e g i s t e r  
7 ,  i f  y o u  a r e  u s i n g  Am p e r s p r i t e , i s  a l w a y s  o n  " e n a b l e  f i l t e r  
p o r t "  s e t t i n g .  

Pu t t i n g  3 ,  7 ,  1 1 ,  o r  1 5  i n  r e g i s t e r  1 4  s p e c i f i e s  an u n f i l t e r e d  
s o und , a n d  s o  d o e s  any nu m b e r  l e s s t h a n  6 4  b e i n g  p u t  i n t o  r e g i s 
t e r  7 .  

Re g i s t e r  1 5  i s  unu s e d .  

T h e  Amp e r s p r i t e  s ou n d  c o mmand s a l l o w  e a s y  p r o g r a m m i n g  o f  s ound  
e f f e c t s  f r o m  Ap p l e s o f t , w i th n o  P OKE s n e c e s s a r y .  

S t a r S p r i t e  I - 6 5  



S t a r S p r i t e  I - S o und  F i l t e r s  

2 2 . 2 .  S ou n d  F i l t e r s  

I n  t h e  Am p e r s p r i t e  l a n g u a g e  t h e  v a r i o u s  s o und  c o m m a n d s au t o m a t i 
c a l l y e n ab l e  r e g i s t e r  1 4 .  T e chn i c a l ly , thi s m e an s  t h a t  wh a t e v e r  
v a lu e  g e t s  p u t  i n t o  t h e  s o u n d  m i x e r  ( r e g i s t e r  7 )  g e t s  6 4  a d d e d  t o  
i t .  V a lu e s  o f  6 4  t o  1 2 7 a r e  t o  b e  u s e d  i n  r e g i s t e r  7 - - i t  i s  
i n advi s ab l e  t o  u s e  0 - 6 3  o r  1 2 8 - 2 5 5 .  

V a l u e s u nd e r  6 4  o r  f r o m  1 2 8 - 1 9 1  d i s ab l e  s ound  f i l t e r s  

T h e r e  i s  n o  r e a s o n t o  u s e  v a l u e s ove r 1 2 7 o r  und e r  6 4  i n  r e g i s t e r  
7 ,  the  m i x e r .  I f  y o u  d e s i r e t o  d i s ab l e  f i l t e r i ng , t h e  b e s t  w ay 
i s  t o  p u t  a 3 ,  7 ,  1 1 ,  o r  1 5  i n  r e g i s t e r  1 4  a n d  l e av e  r e g i s t e r  7 
a l o n e .  T h i s l e a v e s f i l t e r s  e n a b l e d , and  a l l  y o u n e e d  t o  d o  t o  
f i l t e r  t h e  s ound  i s  t o  r e p l a c e  t h e  3 ,  7 ,  1 1 ,  o r  1 5  w i th any o th e r  
v a l u e  b e t w e e n  0 - 1 5 .  Thi s w a y , y o u  n e v e r n e e d  t o  t o u c h  t h e  m i x e r  
i n  r e g i s t e r  7 w h e n  y o u  d e a l  w i t h s ou n d  f i l t e r i n g .  

F i l t e r i n g  s ound s i s  e x t r e m e l y  e a s y .  S i mp ly 
r e g i s t e r  w i t h s p e c i f i e d  c o n t e n t s "  c o m m a n d : 

u s e  a 
& T R ,  

" f i l l  G I  c h i p  
& B R ,  o r  & S R .  

And m ak e  s u r e  you  g i ve  t h i s c o m m a n d  i m m e d i a t e ly a f t e r  a t on e  o r  
n o i s e  c o m m an d  ( & T N ,  & T E , & S N ,  & S E ,  & B N ,  o r  & B E ) .  

T h e  r e a s o n  i s  s i m p l e : a l l  s i x o f  t h e  a b o v e  c o m m a n d s z e r o  a l l  G I  
c h i p  r e g i s t e r s  0 - 1 5 b e f o r e  i n s e r t i n g  v a lu e s  r e l a t e d  t o  t h e i r  
s p e c i f i c  c o m m an d .  Thi s m e an s  th a t  r e g i s t e r  1 4  c o n t a i n s  a z e r o .  

Th i s  i s  a " f i l t e r  o n "  c on d i t i on .  T o  tu rn o f f  f i l t e r s  w i t h a 3 ,  
7 ,  1 1 ,  o r  1 5  o r  f i l t e r  s ou n d  w i th s o m e v a l u e  o th e r  than  0 ,  y o u  
w i l l  n e e d  t o  p u t  1 ,  2 ,  4 ,  5 ,  6 ,  8 ,  9 ,  1 0 ,  1 2 ,  1 3 ,  o r  1 4  i n  
r e g i s t e r  1 3 ,  t h e  f i l t e r  c o n t r o l  r e g i s t e r .  

H e r e  i s  h o w  y o u  t a l k t o  t h i s r e g i s t e r ,  b e a r i n g  i n  m i n d  t h a t  
" & S R" ,  " & B R" ,  and " & TR"  a r e  e q u i v a l e n t  and  i n t e r ch an g e a b l e : 

& T R  1 4 , #  : REM # i s  0 - 1 5  ( s e e  t a b l e  b e l o w )  

F o r  e x a m p l e : & T R  1 4 ,  5 

T h e  e x a m p l e  a b o v e  e mp h a s i z e s  l o w  t o n e s .  S e e  t h e  I n s t a l l a t i on and  
T e c hn i c a l  Re f e r e n c e  manual  f o r  a more  c o mp l e t e  d e s c r i p t i on o f  the  
f u n c t i o n s  o f  t h e  v a r i o u s  f i l t e r s .  

The  r an g e  o f  f r e q u e n c i e s  w i t h t h e  P S G i s  f r o m  1 5 . 6 0 9  H z  t o  6 3 . 9 2  
KHz . The  A a b ove  m i d d l e  C i s  4 4 0  Hz . The  t o n e  p e r i o d  t o  p u t  i n t o  
a n  Am p e r s p r i t e c o m m a n d  t o  g e t  4 4 0  H z  i s  1 4 5 .  T o  w o r k o u t  o t h e r  
p e r i o d v a l u e s  f o r  o t h e r n o t e s '  f r e q u e n c i e s , u s e : 

p e r i o d  v a l u e  = 6 3 , 9 2 0 . 4  � d e s i r e d  f r e q u e n c y 

Y o u  mu s t  r o und  a l l  d e c i m a l s  t o  t h e  ne a r e s t  i n t e g e r  v a l u e .  

I f  y o u  j u s t  w a n t  c onve n i e n t  v a l u e s  t o  u s e  a s  t o n e  p e r i o d s , u s e : 
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S t a r S p r i t e  I - S o und  F i l t e r s 

TONE  TONE  
I DEAL PER I OD  I D EAL  PER I O D  

NOTE  OCTAVE FREQUENCY  VALUE  N OTE  OCTAVE FREQUENCY  VALUE  
c 1 32 . 703 1 955 c 5 523 . 248 1 22 
C# 1 34 . 648 1 845 C# 5 554 . 368 1 1 5  
D 1 36 . 708 1 742 D 5 587 .328  1 09 
D# 1 38 . 8 9 1  1 644 D# 5 622 . 256 1 03 
E 1 4 1 . 203 1 552 E 5 659 . 248 97 
F 1 43 .654 1 465 F 5 698 . 464 92 
F# 1 46 .249 1 382 F# 5 739 . 984 86 
G 1 48 .999 1 305 G 5 783 .984  82 
G# 1 5 1 . 9 1 3 1 232 G# 5 830 . 608 77 
A 1 55 . 000 1 1 63 A 5 880 . 000 73 
A# 1 58 . 270 1 097 A# 5 932 .320  69 
B 1 6 1 . 735  1 036 B 5 987 . 760 65 
c 2 65 . 406 978 c 6 1 046 . 496 61 
C# 2 69 . 296  923  C #  6 1 1 08 . 736 58 
D 2 73 . 4 1 6 871  D 6 1 1 74 . 656 54 
D# 2 77. 782 822 D# 6 1 244 . 5 1 2 5 1  
E 2 82 .406 776 E 6 1 3 1 8 . 496 48 
F 2 87 .308 732 F 6 1 396 . 928 46 
F# 2 92 .498  69 1  F #  6 1 479 .968  43 
G 2 97 .998 652 G 6 1 567 . 968 41 
G# 2 1 03 .826  6 1 6  G# 6 1 66 1 . 2 1 6  38 
A 2 1 1 0 . 000 581 A 6 1 760 . 000 36 
A# 2 1 1 6 . 540 549 A# 6 1 864. 640 34 
B 2 1 23 .470 5 1 8  B 6 1 975 . 520  32 
c 3 1 30 . 8 1 2 489 c 7 2092 . 992  3 1  
C #  3 1 38 . 592  46 1  C #  7 2 2 1 7 . 4 72 29 
D 3 1 46 . 83 2  435 D 7 2349 . 3 1 2  27 
D# 3 1 55 . 564 4 1 1 D# 7 2489 .024 26 
E 3 1 64 . 8 1 2 388 E 7 2636 .992  24  
F 3 1 74 . 6 1 6 366 F 7 2793 . 856 23 
F# 3 1 84 . 996  346 F# 7 2959 . 936 22 
G 3 1 95 . 996  326  G 7 3 1 35 . 936 20 
G# 3 207 . 652  308 G# 7 3322 .432  1 9  
A 3 220 . 000 291 A 7 3520 .000  1 8  
A# 3 233 .080 274 A# 7 3729 . 280 1 7  
B 3 246 .940 259 B 7 395 1 . 040 1 6  
c 4 261 . 624 244 c 8 4 1 85 . 984 1 5  
C# 4 277 . 1 84 231 C# 8 4434 . 944 1 4  
D 4 293 . 664 2 1 8 D 8 4698 .624  1 4  
D# 4 3 1 1 . 1 28 206 D# 8 4978 . 048 1 3  
E 4 329 . 624 1 94 E 8 5273 . 984 1 2  
F 4 349 . 232  1 83 F 8 5587 .  7 1 2 1 1  
F# 4 369 .992  1 73 F# 8 59 1 9 . 872  1 1  
G 4 391 . 99 2  1 63 G 8 627 1 . 872  1 0  
G# 4 4 1 5 . 304 1 54 G# 8 6644 . 864 1 0  
A 4 440 .000 1 45 A 8 7040 . 000 9 

I I 
A# 4 466 . 1 60 1 37 
B 4 493 .880 1 29 

A# 8 7458 .560  9 
B 8 7902 . 080 8 

i 
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S t a r S p r i t e  I - S o u n d  F i l t e r s  

T h e  d i s cu s s i on o f  f r e q u e n c i e s  and  p e r i o d  v a lu e s  a b o v e  w i l l  h e l p  
y o u  u nd e r s t and  w h a t  t o  e xp e c t  f r o m  t h e  f i l t e r s .  

A h i g h  p a s s  f i l t e r  w i t h  a 4 0 0  H z  c u t o f f  a l l o w s  o n l y  f r e q u e n c i e s  
ab o v e  4 0 0  Hz  t o  p a s s t h r o u g h  a t  f u l l  v o lu m e  - - v o l u m e  i s  r e d u c e d  
o n  a l l  t h e  f r e q u e n c i e s  u p  t o  4 0 0  Hz . S o  i f  t h e  t w o ·  A ' s  a r ound  
m i d d l e  C a r e  4 4 0  H z  and  2 2 0  H z , then  b y  h i t t i n g  a c o up l e  of  k e y s  
o n  a p i an o , y o u  w i l l  b e  a b l e  t o  s e e  w h a t  f r e q u e n c i e s  w e  a r e  
t a lk i n g  ab o u t .  The  s e c on d  A a b o v e  m i d d l e  C i s  8 8 0  Hz , t h e  n e x t  
i s  1 7 6 0 , t h e  n e x t  i s  3 5 2 0 ,  s o  t h i s w i l l  l e t  y o u  s e e  h o w  4 0 0 ,  8 0 0 ,  
1 6 0 0 ,  and  3 2 0 0  H z  c u t o f f s  w i l l  e f f e c t  P S G  t o n e s .  

" & T R  1 4 , 1 " g ive s t h e  l o w e s t  s ound i n g  h a r m on i e s  and " & T R  1 4 , 1 2 " 
g i v e s  t h e  h i g h e s t , f o r  c o mp a r ab l e  p i t ch e s .  ( T h e  h i g h  p a s s  f i l t e r  
a l l o w s  f r e q u e n c i e s  t h r o u g h  t h a t  a r e  h i g h e r  t h a n  t h e  g iv e n  c u t o f f  
f r e qu e n c y , t h e  l o w  p a s s  f i l t e r  a l l o w s  f r e q u e n c i e s  t h r o ug h  t h a t  
a r e  l o w e r  t h an t h e  g iv e n  c u t o f f  f r e q u e n c y , a n d  t h e  b an d  p a s s  
f i l t e r  a l l o w s  f r e q u e nc i e s  t h r o u g h  t h a t  a r e  c l o s e  t o  a n d  c e n t e r e d  
u p o n  t h e  g iv e n  c e n t e r  f r e q u en c y .  

F i l t e r s  g iv e  y o u r  P S G t h e  c a p ab i l i ty o f  v o i c e s .  They  a d d  a w h o l e  
w o r l d  o f  dyn a m i c s  t o  t h e  a l r e a d y - v e r s a t i l e  G I  s ou n d  c h i p .  I n  
c o m b in a t i on w i t h  t r e m o l o  a n d  v i b r a t o  e f f e c t s , w e l l - c h o s e n  f i l t e r 
i n g  c an g iv e  y o u  s ound s t h a t  s i mu l a t e  mu s i c a l  i n s t ru m e n t s ,  

F o r  l e a r n i n g  p u r p o s e s ,  i t  i s  b e s t  t o  s t a r t  w i th o n e  n o t e  a t  a 
t i me , a s  d o u b l e  and  t r i p l e  h a r m o ny a r e  m o r e  d i f f i c u l t f o r  t h e  G I  
c h i p  t o  hand l e ,  m o r e  d i f f i cu l t  t o  u s e  f i l t e r s  w i t h ,  a n d  m o r e  
d i f f i c u l t  t o  c r e a t e  e f f e c t i v e  v i b r a t o  and t r e m o l o  w i t h .  
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2 3 . T o n e s 

S t a r S p r i t e  I - To n e s  

I n  t h e  S o und  E f f e c t s  Tu t o r i a l  U s i ng Amp e r s p r i t e t h e r e  a r e  e x a m 
p l e s  o f  t h e  u s e  o f  the  Amp e r s p r i t e  l angu a g e  t o  c r e a t e  t o n e s .  

A g o o d e x a m p l e  i s  t h e  E u r o p e an P o l i c e  C a r , l i n e s 5 9 - 8 0 . L i n e s  6 5  
a n d  7 5  a r e  s i mp l e  d e l ay l o o p s .  L i n e  7 8  s t o p s  t h e  s i r e n  a c t i o n i f  
t h e  t o n e s have  s ou n d e d  ove r f ive  t i m e s .  T h e  G O S U B  3 g o e s  t o  a 
C AL L  3 5 7 8  w h i ch  z e r o e s  a l l  r e g i s t e r s  and t h e r e f o r e t u r n s  o f f  a l l  
s ou n d .  T h e  G O S U B  5 9 9 9 9  m e r e l y  p r i n t s  "Eu r o p e an P o l i c e  C a r "  o n  
t h e  s c r e e n .  L i n e  7 9  c y c l e s  b a ck t o  l i n e  6 0  t o  k e e p  t h e  s i r en  
g o i n g .  T h e  o th e r  two  l i n e s  a r e : 

6 0  & T N  2 5 4 , 0 , 0 , 1 5 , 0 , 0  
7 0  & T N  3 4 2 , 0 , 0 , 1 5 , 0 , 0  

As y ou c an s e e  b y  l o ok i n g  a t  y o u r  c o mmand  c a r d , t h e  " T "  m e an s  
r t 0 n e ' t h e  I I  & I I  m e a n s  an  A m p e r s  p r  i t  e c 0 mm a n.d ' a n d  t h e  N m e a n s  n 0 
I s ound  enve l o p e  w i l l  b e  u s e d .  
L _  

T h e  f i r s t t h r e e  n u m b e r s  s p e c i f y t h e  t o n e  p e r i o d s  f o r  c h an n e l s  A ,  
B ,  and C ,  and t h e  l a s t  t h r e e  numb e r s  s p e c i f y t h e  a m p l i t u d e  v a l u e s  
f o r  c h ann e l s  A- C .  

I n  t h e  a b ove  e x a mp l e ,  o n l y c h ann e l  A i s  b e i n g  u s e d .  The  h i g h e r  
the  p e r i o d  n u mb e r  the  l o w e r  t h e  t o ne  f r e qu e n c y , s i n c e  the  t on e  
p e r i o d i s  t h e  i n v e r s e  o f  t h e  f r e q u e n c y .  

T o n e s o r  s o u n d s  l a s t  f o r e v e r i f  y o u  d o  n o t  t u r n t h e m  o f f , w h i c h  
i s  w h y  u s i n g  t h e  s u b r o u t i n e  a t  l i n e  3 t o  z e r o  a l l  r e g i s t e r s  i s  
ne c e s s a r y . 

As s o on a s  t h e  s u b r o u t i n e  a t  l i ne  3 i s  e x e c u t e d , the  t o n e  i s  
t u r n e d  o f f  s o  i t  i s  i m p o r t a n t  t o  o b s e r v e  t h a t  t h e  d e l a y l o o p s  a r e  
n o t  the  d e l a y  b e t w e e n t o ne s - - t h e y  a r e  t h e  d e l ay d u r i n g t one s .  
T h e  P S G  t ak e s v i r t u a l l y  n o  p r o c e s s o r  t i m e , s o  t o  m a k e  t h e  t o n e  b e  
l on g e r  t h an a t h ou s an d t h  o f  a s e c ond , y o u  mu s t  l e t  t h e  t o n e  b e  
s u s t a i n e d  o v e r a p e r i o d o f  t i me .  

Ho w w i l l  y o u  kn o w  w h a t  t one  p e r i o d  numb e r s  t o  p u t  i n  Amp e r s p r i t e  
s o und  c o m m and s ?  T ry c on s u l t i ng l i n e s 1 3 3 0 - 1 3 4 1  i n  t h e  G I  ( G e n e r 
a l  In s t ru m e n t s  P S G ) p r o g r a m .  No t i c e  t h a t  a l l  G ' s  a r e  h a l f  w h a t  
h i g h e r  G ' s  a r e  a n d  t w i c e  wh a t  l o w e r  G ' s  a r e .  The  s a m e  i s  t rue  
f o r  t h e  o th e r 1 1  n o t e s .  

I n  t h e  p r o g r a m , A B  m e a n s  A f l a t  - - a n d  B B  m e a n s  B f l a t  a n d  E B  
m e an s  E f l a t .  
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S t a r S p r i t e  I - Mu l t i p l e  T o n e s  

2 4 . Mul t ip l e  T o n e s 

In t h e  S o u n d  E f f e c t s  Tu t o r i a l U s i n g  Amp e r s p r i t e ,  t h e r e  i s  an 
e x a m p l e  of mul t i p l e  t on e s i n  an  Amp e r s p r i t e  p r o g r a m .  

B o t h t h e  O c e an L i n e r  f r o m  l i n e  9 9 9 - 1 0 0 0  a n d  t h e  T r a i n  O r  F a c 
t o ry ' s  No on W hi s t l e  f r o m  l i n e  1 2 9 9 - 1 3 0 0  u s e  t w o  t on e s and  o n e  
s ound  e f f e c t  e a c h .  

No t i c e  t h a t  l i ne  1 3 0 0  i s  a b i t  d i f f e r e n t .  Af t e r  g e t t i ng a l l  
p r e p a r e d  f o r  t w o  t o ne s b y  u s e  o f  the  " & B N" c o m m an d , b o th t h e  
m i x e r  r e g i s t e r  ( r e g .  7 )  and  the  chann e l  A t on e  p e r i o d  r e g i s t e r  
( r e g .  0 )  a r e  ch ang e d .  A v a l u e  o f  4 8  i n  t h e  m i x e r  r e g i s t e r  ( r e g 
i s t e r  7 )  s p e c i f i e s  t o n e s on  a l l  t h r e e  c h an n e l s  a n d  s ou n d  o n  
c h a nn e l  A o n l y .  

T h e  2 5 2  i n  r e g i s t e r  0 s p e c i f i e s  c h ann e l  A ' s  n e w  t o n e  p e r i o d .  

T h e  d i f f e r e n c e  i s  t h a t  w e  h a v e  g o n e  f r o m  n o i s e  o n  c h a n n e l  A a n d  
t o n e s o n  Chann e l s  B a n d  C t o  n o i s e  o n  C h a nn e l  A a n d  t o n e s o n  a l l  
th r e e  chann e l s  ( t r a i n s  u s u a l l y  h a v e  t h r e e  t o n e s  o r  m o r e ) .  

T h e  " & B N "  o r  " & B E "  c o m m an d s  n o r m a l ly h ave  t h e  m i x e r i n  r e g i s t e r  7 
( i g n o r i n g  f i l t e r  s e t t i n g s )  s e t  t o  4 9  s o  ch ann e l  A t on e  i s  d i s ab l 
e d .  " & B R" o r  "& S R" c o m m an d s w o u l d  h av e  w o rk e d  j u s t  a s  w e l l  i n  
l i n e  1 3 0 0 , s i n c e  t h e y  a r e e q u i v a l en t .  ( Th e  4 9  s e t t i ng ,  a n d  a l l  
o t h e r  m i x e r  s e t t i n g s ,  w i l l  h a v e  6 4  a d d e d  t o  t h e m  t o  e n a b l e  f i l 
t e r ing  p o t e n t i a l ) .  

L i n e  1 0 0 0 , S h o w s  t h e  n o r m a l  way  t h e  " & B N" c o mm a n d .  

F o r  t h r e e  t o n e s ,  t w o  t o n e s , o r  o n e  t o n e , u s e  " & T N " o r  " & T E " .  F o r  
any c o m b i n a t i on o f  s ound  and  t o n e , u s e  "& BN"  o r  " & B E " .  
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S t a r S p r i t e  I - S o u n d  E f f e c t s  

2 4  . 1 .  S ound  E f f e c t s  

A g o o d  s ound  e f f e c t  i s  t h e  g un s h o t  f o und  i n  l i n e  1 9 9 - 2 0 0  o f  t h e  
i i' ( G I )  S o u n d  E f f e c t s  Tu t o r i a l  U s i n g  Amp e r s p r i t e .  The  " & S E "  c o m m and 

i s  u s e d  w h i c h  m e a n s  s o und  e f f e c t s  w i l l  u s e  a s ou n d  e n v e l o p e .  " S "  
s t an d s  f o r  s ound  e f f e c t , " & " s t a n d s  f o r  Amp e r s p r i t e  c o m m and , and  
"E"  s t and s f o r  enve l o p e .  

T h e  s y n t ax o f  t h e  & S E  c o mmand  i s  a s  f o l l o w s : 

& SE N o i s e  P e r i o d , A v o l . , B v o l ,  C v o l . , E n v e l o p e P e r i o d , 
Enve l o p e  Shap e 

T h e  f i r s t  nu m b e r  i s  t h e  n o i s e  p e r i o d ,  t h e  n e x t  t h r e e  n u m b e r s  a r e  
a mp l i t u d e  v a l u e s  f o r  e a ch c h ann e l ; f o r  e a c h  ch ann e l  u s i ng t h e  
s ound  env e l o p e the  a mp l i t u d e  v a l u e  s h o u l d  e x c e e d  1 5 .  S o m e v a l u e s  
o v e r  1 5  a n d  o t h e r s  l e s s  t h a n o r  e q u a l  t o  1 5  w o u l d  g i v e  m i x e d  
e nve l o p e  u s e / d i s u s e .  Al l t h r e e  a mp l i t u d e  v a lu e s  a r e  1 6  o n  l i n e  
2 0 0 , j u s t  a s  t h e  p r e vi ou s  v a lu e , 9 ,  r e p r e s en t s  t h e  n o i s e  p e r i o d  
v a l u e .  T h e  l a s t  t w o  v a lu e s  d e s c r i b e  t h e  enve l o p e ' s  s h ap e / c y c l e .  
T h e  env e l o p e  p e r i o d  o f  2 2 5 0  p r e c e d e s  t h e  s h ap e / cy c l e  v a l u e  o f  O .  
Thi s l a s t  v a l u e  s p e c i f i e s  a n  enve l o p e  t h a t  s t ar t s  l o u d  b u t  t r a i l s  
o f f  f a s t .  The  p e r i o d  v a l u e  i s  u s u a l ly a m a t t e r  o f  exp e r i m e n t a 
t i on .  

T h e  E x p l o s i o n s o u n d  e f f e c t  i n  l i n e s  2 9 9 - 3 0 0  i s  t h e  s a m e  a s  t h e  
Gu nsh o t  s ound  e x c e p t f o r  a d i f f e r e n t  s o und  p e r i o d  and a l o ng e r  
e nve l o p e  p e r i o d .  

No t i c e  h o w  t h e  B o mb d r o p  W i t h Ex p l o s i on s ound  i n  l i n e s  4 9 9 - 5 1 0  
c r e a t e s  t h e  b o mb d r o p  f i r s t  i n  l i n e s 5 0 0 - 5 1 0  and t h e n  j u mp s t o  
l i n e  3 0 0  f o r  t h e  ex p l o s i on .  The  b o mb d r o p  i s  a s i m p l e  t o n e 
l o w e r i ng r ou t i n e  t h a t  chang e s  t h e  chann e l  A t o n e  p e r i o d  f r o m  0 t o  
2 5 5 .  T h e  t on e  i s  t u rn e d  o f f  w i t h t h e  " & T R  8 , 0 "  c o m m a n d  s o  t h e  
e x p l o s i o n w i l l  n o t  h a v e  a t o n e  i n  i t .  " & T R " ,  " & B R "  a n d  " & S R " 
c o mmand s c an b e  u s e d  i n t e r c h an g e a b l e  - - t h e y  func t i on i d e n t i c a l 
l y . 

A m o r e  c o m p l e x  s ound  e f f e c t  i s  t h e  W o l f  W h i s t l e  i n  l i n e s  6 9 9 - 7 7 0  
w h e r e  a m a n ' s  w h i s t l e  n e e d s a w h o o s h i n g a i r s o u n d  t o  g i v e  i t  
r e a l i s m ,  a c c o m p l i s h e d  w i t h  t h e  o n e  i n  t h e  n o i s e  p e r i o d  r e g i s t e r .  
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S t a r S p r i t e  I - S o u n d  E f f e c t s  a n d  T o n e s  T o g e t h e r  

2 5 .  S o u n d  E f f e c t s  and T o n e s  T o g e th e r  

I n  l i n e 9 9 9 - 1 0 0 0  i s  a n  O c e a n L i n e r  s o u n d  t h a t  g i v e s  b o t h l o w  
o c e an l i n e r  t o n e s  a n d  s t e a m s o u n d  s i mu l t a n e o u s l y ,  t o  a d d  r e a l i s m  
t o  t h e  s o u n d  e f f e c t .  

T h e  " & B N" o r  " & B E "  c o m m a n d s a r e  n e e d e d  t o  g e t  s o u n d  a n d  n o i s e  
s i mu l t a n e o u s l y .  T h e  " & "  s t a n d s f o r  Am p e r s p r i t e  c o m m a n d , t h e  B 
s t and s f o r  b o t h s o u n d  e f f e c t s  a n d  n o i s e ,  a n d  t h e  N s t a n d s f o r  n o  
s o und e n v e l o p e .  ( S o u n d  e n v e l o p e s  w i t h t o n e s w i l l  g i v e  t r e m o l o  
e f f e c t s , a s  w e  w i l l  s e e  i n  a m i nu t e . )  

T h e  t o n e  p e r i o d s  5 1 1  a n d  7 1 2  w e r e  c h o s e n f o r  c h a n n e l s  B a n d  C ,  
w h i l e  t h e  s o u n d  p e r i o d 1 w a s  c h o s e n  f o r  c h a n n e l  A .  A m p l i t u d e s  o f  
1 1  f o r  s o u n d  a n d  1 5  f o r  b o t h t o n e s w e r e  c h o s e n  a l s o .  T h e  d e l ay 
l o o p  o f  1 B O O  l o o p s  t e l l s  h o w  l o n g  t h e  s o u n d  w i l l  b e  a l l o w e d  t o  
c o n t i nu e  ( o v e r  t w o  s e c o n d s ) .  An o p t i o n a l  w ay o f  g e t t i n g t h e  
c o r r e c t  l e n g t h  o f  t i m e  o n  a s o u n d  i s  t o  h a v e  o v e r t w o  s e c o n d s  
w o r t h o f  o t h e r  t y p e s  o f  p r o g r a m m i n g o c c u r  b e f o r e  u s i n g  C AL L  3 5 7 8  
t o  s h u t  o f f  t h e  n o i s e  a n d  s o u n d .  

T h e  f o l l o w i n g  c o m m a n d  p r o v i d e s  a n  e x amp l e  o f  t r e m o l o : 

1 0 0 0  & T E  6 4 ,  6 4 ,  6 4 ,  1 2 ,  1 6 ,  B ,  3 0 0 , 1 4 :  F O R  Q W  = 1 T O  1 8 0 0 :  
N E X T : G O S U B  3 :  G O T O  1 

S p e c i f y  t h e  p e r i o d  v a l u e  6 4  i n  t h e  f i r s t  t h r e e  v a l u e  p o s i t i o n s  i n  
t h e  a b o v e  " & T E "  c o m m a n d .  Th a t  i s  a l l  t h a t  i s  r e q u i r e d .  

T r e m o l o  w a v e r s  v o l u m e .  V i b r a t o  w av e r s  p i t c h .  O b s e r v e : 

7 0 0  & T N  0 ,  1 6 4 , O ,  O ,  1 5 , 0 
7 1 0 F O R  A =  1 6 2  T O  1 6 6 :  & T R 2 , A :  F O R  B = 1 T O  1 0 :  N E X T : N E X T : F O R  

A =  1 6 5  T O  1 6 3  S T E P - 1 :  & T R 2 , A :  F O R  B = l  T O  1 0 :  N E X T : N E X T  
7 2 0 G O T O  7 1 0 

In t h e  a b o v e  v i b r a t o  e x a m p l e ,  r e g i s t e r  t w o  i s  p i t c h  c o n t r o l  f o r  
c h a nn e l B .  

V i b r a t o  i s  c au s e d  b y  v a r y i n g  t h i s p i t c h  ( a r o u n d  1 6 4 ) f r o m  1 6 2 -
1 6 6 .  T r y  " & T N  1 3 7 , 1 6 4 ,  0 ,  1 5 ,  1 5 ,  0 1 1 n e x t  a n d  y o u  w i l l  h a v e  
h a r m o n y w i t h  o n l y  o n e  n o t e  d o i n g v i b r a t o .  C a n y o u f i g u r e  o u t  h o w  
t o  v i b r a t o  t h e m  b o t h ,  a n d  t h e n  a d d  a t h i r d  p a r t  t o  t h e  h a r m o ny , 
m a k i n g  a c h o r d , a n d  v i b r a t o  t h a t  t o o ?  Y o u h a v e  a l l  t h e  i n f o r m a 
t i o n y o u  w i l l  n e e d .  T r y  i t !  
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2 5 . 1 .  U s i n g  Amp e r s p r i t e  f o r  S o u n d  a n d  G r a p h i c s  

B o o t  t h e  S t a r S p r i t e  I d e m o n s t r a t i o n d i s k ,  a n d  p r e s s  C T R L - RE S E T  a s  
s o o n  a s  t h e  s p r i t e  c h a r a c t e r  c r e a t u r e  s t a r t s  p u s h i n g  t h e  s t a r  
a c r o s s  t h e  s c r e e n .  

T y p e 5 4 0  E ND < R e t u r n >  t o  c h ang e t h e  p r o g r a m  f r o m  e x i t  t o  e n d .  

T y p e R U N  < R e t u r n > .  

N o t e : I f  y o u  d o  n o t  f o l l o w  t h e  a b o v e  i n s t r u c t i o n s , t h e  p r o g 
r a m  w i l l  au t o m a t i c a l l y  e x i t b e f o r e  y o u  g e t  a c h a n c e  t o  
l i s t  a n d  s t u d y  i t .  

T h e  f o l l o w i n g  i s  a s u m m a r y  o f  h o w  t h e  s o u n d  a n d  g r a p h i c s  w e r e  
u s e d  t o g e t h e r  i n  t h e  p r o g r a m y o u  n o w  h a v e  i n  m e m o r y : 

L i n e  

( 0 - 2 ) 
( 3 )  
( 3 0 - 1 4 0 )  
( 1 5 0 ) 
( 1 5  2 )  

( 1 5 5 - 1 6 5 )  
( 1 6 7 )  

( 1 6 9 )  
( 2 1 0 )  

( 3 9 1 )  
( 4 0 0 ) 
( 4 1 0 )  

( 4 1 5 )  
( 4 2 0 )  

( 4 2 2 ) 

( 4 2 3 ) 

( 4 2 4 ) 
( 4 2 5 - 4 2 7 ) 
( 4 3 5 )  
( 4 3 8 ) 

F u n c t i o n 

L o a d  f i l e s  
I n i t i a l i z e  a m p e r s a nd h o o k s  
I n i t i a l i z e  V D P  a n d  g i v e  v a l u e s a n d  m o d e s .  
E r a s e  s c r e e n  
P u t  0 ( t r an s p a r e n t ) t h r o u g h o u t  c o l o r  t a b l e  f o r  b a c k 
g r o u n d  a n d  1 5  ( w h i t e )  f o r  t e x t .  ( $ F O i s  t h e  h e x  f o r  
2 4 0 ;  $ F  i s  1 5 ,  a n d  $ 0  i s  0 . )  
L o a d  s p r i t e  & s p r i t e a t t r i b u t e  t a b l e s . 
U s e  2 0 8  a s  " q u i t  p r o c e s s i n g  any s p r i t e s  a f t e r  t h i s "  
( f r o m  t h i s  v i d e o  p l a n e  nu m b e r  o n )  s i g n a l  t o  t u r n  o f f  
a l l  s p r i t e s  f o r  n o w .  T h e n  ( G O S U B  2 2 0 0 9 )  d i s p l a y V D P  
g r a p h i c s  o n l y .  T h e n  ( t h e  P O KE ' s )  c h a n g e  t h e  c o l o r  t a b l e  
t o  w h i t e  t e x t  a n d  b l a c k  b a c k g r o u n d . 
Pu t n a m e  t a b l e  i n t o  V D P  m e m o r y .  
L o a d  a n d  d i s p l a y Ap p l e  g r a p h i c s  s c e n e  b e h i n d V D P  d i s 
p l a y .  
L o a d  s o m e  n e w  a t t r i b u t e s  i n t o  Ap p l e  m e mo r y .  
L o a d t h i s n e w  d a t a  i n t o  V D P  a t  $ 3 B O O  
G e t  n o t e  d a t a  ( w h i c h g i ve s t h e  m a k i n g s o f  a C c h o r d , an 
F c h o r d , and a C 7 t h c h o r d  ( t h e  T B %  r e a l l y  m e a n s  B 
f l a t . ) 
G i v e  c h a r a c t e r  s o me t h i n g  t o  w a l k  o n . 
An i m a t e  t h e  t h r e e  s p r i t e s  ( 3 2  X 3 2 ,  s i z e  1 ,  m a g .  1 )  o f  
t h e  c h a r a c t e r  a n d  t h e  o n e - s p r i t e  s t a r .  
W h e n  t h e  c h a r a c t e r  r e a c h e s X = l 0 8  q u i t and s t o p  a l l  
s o u n d  ( C AL L  3 5 7 8 )  and g o  o n  t o  n e x t  p a r t  o f  t h e  p r o g 
r a m .  
M a k e  s p r i t e  s e q u e n c e  c o n t i nu e  t o  g o  t h r o u g h  i t s  s p r i t e  
nu m b e r s  ( N ) .  I n i t i a l i z e  C H  a t  m i n u s  o n e  s o  t h a t  l i n e  
4 2 4  w o r k s  r i g h t  a f t e r  C H  g e t s  a b o v e  7 .  ( C H  s t a n d s  f o r  
w h i c h  c h o r d  nu m b e r .  T h e r e a r e  t h r e e  c h o r d s  b u t i n  a 
s p e c i a l 7 - c h o r d  s e q u e n c e . )  
Ch o r d s e q u e n c e  numb e r  c h o o s e s  wh i c h  c h o r d . 
P l a y  c h o r d  
Shhhhh ! Q u i e t ! 
T u r n  o f f  s p r i t e s  - - e r a s e  w a l k i n g  
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The  D A N C E  f i l e  c o n t a i n s  e v e n  m o r e  e l ab o r a t e  s ou n d  and  g r ap h i c s  
d emon s t r a t i on s . 
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2 6 .  E r r o r  Hand l i n g  

I f  you  h e ar y our  Ap p l e  s p e ak e r  " b e e p i n g " ,  and  you  are  not  i n  a 
r o u t i n e  whe r e  s u c h  a s i g n a l  i s  u s e d a s  a c o n f i r m a t i o n  ( f o r  e x a m 
p l e , S p r i t e  P a i n t i ng , o r  M a z e D r a w i n g ) ,  y o u r  Ap p l e  m o s t  l ik e l y  
j u s t  p r o c e s s e d a n  e r r o r .  I f  t h i s h ap p en s , the s e  a r e  s o m e  o f  t h e  
p r o b ab l e  c au s e s  and  c u r e s :  

1 .  Y o u  t r i e d  t o  l o ad a f i l e n o t  o n  t h e  d i sk i n  y o u r  d r i v e .  Y o u  
e i th e r  s p e l l e d  i t  w r ong o r  t h e  w r ong d i sk i s  i n  the d r i v e .  

C URE : Run the  p r o g r a m  a g a i n ,  and  s p e l l  f i l e  n a m e s  c o r 
r e c t l y t h i s t i m e ,  a n d  b e  s u r e  t o  s w i t c h t o  a d a t a  d i s k  w h e n  
p r o mp t e d  t o  d o  s o  ( s o m e t i m e s t h i s CAN b e  t h e  p r o g r a m  d i s k ) .  

Re m e mb e r  tha t y ou  c an c a t a l o g  y o u r  d i sk a f t e r  p r e s s i ng  C TR L 
RE S E T  a l m o s t  anyt i m e .  Al s o ,  r e m e mb e r  that  w h e n  p a t t e rn 
t a b l e s  a r e  s av e d  o r  l o ad e d , . P  i s  ap p e n d e d  t o  t h e i r  nam e s , 
and  c o l o r  t a b l e s  g e t  . c  a p p e n d e d  t o  t h e i r  n a m e s ,  s o  y ou n e e d  
n o t  t y p e  tha t p ar t .  

2 .  Y o u r  d i s k  i s  f u l l  ( i t  h o l d s  4 9 6  s e c t o r s  o f  u s e r- a d d r e s s ab l e  
d a t a ) .  C URE : Ke e p  b e t t e r  t r ack  o f  d a t a  d i s k  f i l l u p  s o  
t h a t  w h e n  y o u r  d i sk s e e m s  p r e t t y  f u l l  y o u  c an I N I T I AL I Z E  a 
n e w  o n e  ( s e e  D O S  m anua l )  and  u s e  i t  a s  a n e w  d a t a  d i s k .  
S e c t o r  l e n g t h s  a r e  g i v e n  b e f o r e  f i l e  n a m e s w h e n  y o u  d o  a 
CATAL O G . 

3 .  1 / 0  e r r o r .  D r i v e  d o o r w a s  o p e n ,  d i sk m e d i a  w a s  u n f o r m a t t e d ,  
o r  d a m a g e d .  

C URE : M ak e  c e r t a i n  d r i v e  d o o r  i s  c l o s e d .  

I f  m e d i a i s  u n f o r m a t t e d , u s e  t h e  D O S ! N I T  c o m m an d  t o  f o r m a t  
i t  ( s e e  t h e  D O S  3 . 3  m a n u a l  f o r  m o r e  i n f o r m a t i o n  o n  f o r m a t 
t i n g  m e d i a ) .  

I f  m e d i a  i s  d amag e d  s wi t c h  t o  a n e w  d i s k e t t e . 

4 .  C TRL  C w a s  h i t .  I n  m any B a s i c  u t i l i t i e s  i n  t h e  S t ar S p ri t e  
s y s t e m  t h i s i s  a l e g i t i m a t e  w a y t o  q u i t  w h a t  y o u a r e  d o i n g 
and  r e t u rn t o  the  m a i n  p r o g r a m  m e nu .  D a t a  w i l l  o c c a s i on a l 
l y  b e  l o s t  i n  m e m o r y , b u t  d i s k d a t a  w i l l  b e  u n a f f e c t e d .  
E v e n  t h o u g h  u s u a l l y  l eg i t i m a t e , t h e  e r r o r  b e e p s  wi l l  b e  
h e a r d . 

5 .  Y o u  r an a p r o g ram  f r o m  i m m e d i a t e  m o d e  and p o i n t e r s  w e r e  s e t  
wr o ng . 

6 .  

C URE : R e b o o t  and  run  t h e  p r o g r am  f r o m  t h e  d i s k  m e nu s .  

W r i t e  p r o t e c t e d .  
t h e  d i s k s  y o u  u s e  

D o  thi s t o  y o u r  BACK-UP  C O P IE S o n l y , n o t  
e s p e c i a l l y  d a t a  d i s k s .  
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7 .  B a d  I N P U T  r e s p o n s e .  C UR E : I f  y o u r  c h o i c e s  a r e  1 - 5 o r  E S C ,  
h i t t i n g  N ( o r  any o t h e r  l e t t e r s )  i s  i n c o r r e c t  a n d  i n a d v i s 
a b l e  a n d  y o u w i l l  h a v e  t o  c h o o s e  a g a i n .  
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2 7 . I n t e r r u p t s  a n d  t h e  S t a t u s  R e g i s t e r  

T h e  S t a r S p r i t e  I d e m o n s t r a t i o n d i s k c o n t a i n s  t h r e e  f i l e s  n o t  u s e d 
b y  t h e  s e l f - r u n n i n g d e m o . T h e y  a r e : 

AMP E R S P R I T E . I N T ( a  s e c o nd v e r s i o n o f  Am p e r s p r i t e ) 

I &  I .  I N T  ( t h e  f i r s t  l e t t e r  i n t e r p r e t e r )  

S T AT U S  R E G I S T E R  U S E  ( a  B A S I C  p r o g r a m y o u  m a y  r u n ) 

H e r e  i s  h o w  t o  r u n  t h e  i n t e r r u p t d e m o n s t r a t i o n : 

0 B o o t  t h e  S t a r S p r i t e  I d e mo n s t r a t i o n d i s k .  

0 W h e n  t h e  d i s k d r i v e  s t o p s  s p i n n i n g , p r e s s C T R L - RE S E T  t o  
b r e ak o u t  o f  t h e  p r o g r a m .  

0 T y p e : RUN S TATU S REG I S T ER U S E  

T h e  e n t i r e s t a t u s  r e g i s t e r  d e m o n s t r a t i o n i s  s e l f - e x p l a n a t o r y .  
T h e  i m p l i c a t i o n s  o f  t h i s a r e  n o t  s o  e a s i l y  un d e r s t o o d , a n d  b e a r  
m o r e  d i s c u s s i o n .  

T h e  p u r p o s e  o f  t h e  S t a t u s  R e g i s t e r  U s e  p r o g r a m  i s  t o  a l l o w  y o u  t o  
l e a r n  h o w  t o  u s e  t h e  f e a t u r e s  o f  t h e  AMP E R S P R I T E . I N T  l a n g u a g e . 

AM P E R S P R I T E . I N T ,  d i f f e r s  f r o m  Am p e r s p r i t e  i n  o n e  m a j o r  w a y : i t  
a l l o w s  y o u  t o  a c c e s s  t h e  s t a t u s  r e g i s t e r  o f  t h e  V D P .  T h e  
i mp l i c a t i o n s  o f  t h i s a r e  tw o f o l d : 
1 .  Y o u  m a y  d e t e c t  s p r i t e  c o l l i s i o n s  ( t h e  c o i n c i d e n c e  f l a g i n  

t h e  V D P  s t a t u s  r e g i s t e r ) . 

2 .  Y o u  m a y  d e t e c t  a n y  " f i f t h  s p r i t e  p r o b l e m "  t h a n  m a y  o c c u r  i n  
y o u r  p r o g r am .  

T h e  f i f t h s p r i t e  p r o b l e m ,  a s  i t  i s  s o m e t i m e s  c a l l e d , i s  e s s e n
t i a l l y a l i m i t a t i o n o f  t h e  V D P .  N o  m o r e  t h a n 4 s p r i t e s  m a y b e  
d i s p l a y e d  o n  a g i v e n  h o r i z o n t a l  s c an l i n e .  

I f  y o u r  p r o g r a m  m o v e s  m o r e  t h a n t h e  a l l o w a b l e  f o u r  s p r i t e s  in t o  a 
g i v e n  h o r i z o n t a l  s c an l i n e ,  t h e  p o r t i o n o f  t h e  l o w e s t  p r i o r i t y  
s p r i t e t h a t  o c c u p i e s  t h a t  s c a n l i n e  w i l l  c e a s e  t o  b e  d i s p l a y e d .  

Th i s  p r o b l e m  d o e s  n o t  a f f e c t  t h e  f o u r  s p r i t e s  o f  h i g h e r  p r i o r i t y .  

No t e : T h i s l i m i t a t i o n i s  h o r i z o n t a l  o n l y , n o t  v e r t i c a l . 

� - _;  B y  h i g h e s t  p r i o r i t y ,  w e  m e a n l o w e s t  n u m b e r e d  v i d e o  p l a n e .  E a c h  
s p r i t e  o r  p o r t i o n o f  a m u l t i c o l o r e d  s p r i t e  h a s  t o  h a v e  i t s  o w n  
v i d e o  p l a n e . Th e r e  a r e  3 2  s p r i t e  p l a n e s  ( 0  - 3 1 ) . T h e  h i g h e s t  
p r i o r i t y p l a n e  i s  O ;  t h e  l o w e s t  i s  3 1 .  S p r i t e  p l a n e s 0 t h r o u g h  3 
a r e  n e v e r  i n  d an g e r  o f  b e i n g  o b s c u r e d  b y  t h e  f i f t h s p r i t e  p r o b 
l e m , b u t  t h e  r e s t  a r e .  Y o u  m u s t  b e a r  t h i s i n  m i n d  w h e n  p r o g r a m 
m i n g . 
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T h e  a d v an t a g e  o f  b e i n g  a b l e  t o  d e t e c t  a f i f t h s p r i t e  p r o b l e m  i s  
t h a t  y o u  c an c o r r e c t  t h e  d i r e c t i o n o f  m o t i o n o f  a t  l e a s t o n e  
s p r i t e  t o  c l e a r u p  t h e  p r o b l e m  w e l l  b e f o r e  i t  i s  v i s u a l l y  d e t e c t 
ab l e . 

Al t h o u g h  3 2  s p r i t e s  m a y  b e  o n  t h e  s c r e e n  a t  o n c e , t h e  f o u r - s p r i t e  
h o r i z on t a l  l i m i t  m u s t b e  c a r e fu l ly m o n i t o r e d .  T h e  b e s t  p r o g r am 
m i n g  p r a c t i c e  i s  t o  m o v e  o n l y  f o u r  o b j e c t s  a s  s p r i t e s ,  a n d  m a n i 
p u l a t e  a l l  t h e  r e s t  o f  y o u r  o b j e c t s  a s  p a t t e rn b y  c h a n g i n g  t h e  
n a m e  t ab l e .  

No t e : t h e  p a t t e rn p l an e  n e v e r  i n t e r f e r e s  w i th t h e  s p r i t e  
p l an e s ,  b u t  t h e r e  i s  n o  h a r d w a r e  w a y t o  d e t e c t  c o l l i 
s i on s  b e t w e e n  ar e a s  o r  o b j e c t s  o n  t h e  p a t t e rn p l an e  and  
s p r i t e s . 

T h e  w a y  y o u  c h e c k f o r  a f i f t h s p r i t e  p r o b l e m  i s  t o  P E E K  l o c a t i o n 
2 3 3 .  I f  t h e  v a l u e  i s  g r e a t e r  t h an 0 ,  a f i f th s p r i t e  p r ob l e m  i s  
o c c u r r i ng , o th e r w i s e  e v e r y t h i ng i s  f i n e .  

I f  a f i f th s p r i t e  p r o b l e m  � o c cu r r i ng , l o c a t i o n  2 3 4  c o n t a i n s  t h e  
l o c a t i on o f  t h e  o f f e n d i n g  s p r i t e .  

U s i n g  t h e  i n f o r m a t i o n i n  t h e s e  t w o  l o c a t i on s , y o u  w i l l  b e  ab l e  t o  
e f f e c t i v e l y  avo i d  t h e  f i f th s p r i t e  p r o b l e m .  

F o r  e x a m p l e s  o f  t h e  u s e  o f  t h e s e  l o c a t i on s , s e e  l i n e s  2 9 3  t h r o u g h  
2 9 5  o f  S TATU S REG I S TE R  U S E .  Run t h i s p r o g r a m  u n t i l  y ou a r e  
c o m f o r t ab l e  t h a t  y o u  kn o w  wh a t  i t  d o e s .  

N o w  c h ang e l i n e  2 7 9  s o  t h a t  o th e r  h i g h e r  numb e r  s p r i t e  p l an e s a r e  
i nvo l v e d .  F o r  e x a mp l e , &AA4 , 9 9 ,  9 6 ,  1 2 8 ,  1 3  c o u l d  b e  c h a n g e d  t o  
&AA3 1 ,  9 9 ,  9 6 ,  1 2 8 ,  1 3  - - n o w  3 1  w i l l  b e  t h e  " o f f e n d i n g "  s p r i t e .  
S t a r S p r i t e  I I I  g o e s  i n t o  t h e  u s e  o f  t h e  s t a t u s  r e g i s t e r  f r o m  
m a c h i n e  l an g u ag e , and  S t a r S p r i t e  I I  a l l o w s  y ou t o  u s e  i t  f r o m  
B A S I C . 

F o r  c o l l i s i o n  c h e c k i n g , y o u  s i mp l y P E E K  l o c a t i on 2 3 2 .  I f  a 
c o l l i s i on o c c u r s  t h e  c o n t en t s  w i l l  b e  n o n - z e r o , a n d  i f  n o  c o l l i -
s i on o c cu r s  a z e r o . F o r  e x a mp l e : 

1 0  C = PEEK ( 2 3 2 )  I F  C < >  0 THE N s ome s o r t  o f  c o l l i s i on r ou t i n e  

T o  f i nd out  w h i c h  s p r i t e s  c o l l i d e d , c h e ck b a ck w a r d s t h r ou g h  t h e  
l a s t  s e q u e n c e  o f  p r o g r a m m e d  s p r i t e  m o ve m e n t s  u n t i l  y o u  f in d  t h e  
c u l p r i t .  

Re f e r  t o  l i n e  1 9 3  i n  S t a t u s  Re g i s t e r  U s e .  F o r  a c l e a r e r  i d e a  o f  
whe r e  t o  u s e  AMPER S P R I T E . I N T  and  c o l l i s i o n d e t e c t i on ,  t h i nk o f  
t h e  " s h o o t  ' e m  u p "  g a m e s y o u  have  p l ay e d .  F o r  e v e r y  e v e n t  o f  a 
b u l l e t o r  a l a s e r  h i t t i n g  an a l i e n  o r  a s t e r o i d , a c o l l i s i on mu s t  
b e  d e t e c t e d  f o r  t h e  g a m e  t o  func t i on p r o p e r ly .  

S t a r S p r i t e  I - 7 8 



S t a r S p r i t e  I - I n t e r ru p t s  and t h e  S t a t u s  Re g i s t e r  

Why t h e  s u f f ix I N T ? Thi s v e r s i on o f  Amp e r s p r i t e  u s e s  t h e  i n t e r 
FU P t  f a c i l i ty o f  t h e  V D P  t o  t i m e  t h e  s t a t u s  r e g i s t e r  c h e c k i n g .  
T h e s e  i n t e r r up t s  a r e  g e n e r a t e d  w h e n  t h e  V D P  i s  f i n i s h e d  " p a i n t -,, ' i  i n g "  a v i d e o  f r a m e .  Th i s  i s  n o  c o i n c i d e n c e  a s  t h e  o n l y  s a f e  t i m e 
t o  r e a d  the  s t a t u s  r e g i s t e r  i s  a t  t h e  e n d  o f  a f r a m e .  

S o  t h e  s u f f i x  I N T  i s  s h o r t  f o r  i n t e r ru p t -d r i v e n .  AM P E R S P R I T E . I NT 
h a nd l e s  the  t u r n i n g  o n  ( en a b l i n g )  and  o f f  ( m a s k i n g ) o f  i n t e r ru p t s  
t o  e n ab l e  y o u  t o  p e r f o r m  t h e s e  c h e ck s  w i t h o u t  h a v i n g  t o  w o r r y  
ab o u t  t h e  v a r i ou s  m a c h i n e  l angu a g e  p r o t o c o l s  t o  o b s e rv e .  

T o  e n ab l e  V D P  i n t e r rup t s : 

C ALL 3 8 2 6  

T o  e n ab l e  6 5 0 2  i n t e r rup t s : 

&D ( f o r  " d o  i n t e r r up t s " )  

T o  d i s ab l e  V D P  i n t e r ru p t s : 

C AL L  3 8 3 8  

T o  d i s ab l e  6 5 0 2  i n t e r ru p t s : 

& Q  ( " qu i t  d o i ng i n t e rrup t s " )  

I t  i s  e s s e n t i a l  t h a t  y o u  e n a b l e  b o t h  V D P  a n d  6 5 0 2  i n t e r r u p t s  w h e n  
y ou w a n t  t o  p e r f o r m  s t a t u s  r e g i s t e r  c h e c k i n g , and  t h a t  y ou 
d i s ab l e  b o th b e f o r e  l e av i n g  y o u r  p r o g r a m .  I f  y o u  d o  n o t  i s s u e  
t h e  

CALL 3 8 3 8  : & Q  

s e q u e n c e ,  y o u r  Ap p l e  may  d o  unp r e d i c t a b l e  t h i ng s ( a t  u np r e d i c t 
a b l e  t i m e s ) ,  and  y o u r  d i s k  1 / 0 i s  i n  s e v e r e  d ang e r ! 

N o t e : Th e f i l e s  ! & I . I N T  and  AMPER S P R I TE . INT  r e p l a c e  t h e  f i l e s  
K 2 , I & I ,  and AMPER S PR I T E , s o  f o r  i n t e r r u p t - d r i ve n  p r o 
c e s s i ng , y ou n e e d  n o t  l o ad K 2 . 

I t  i s  e s s en t i a l  t h a t  y o u  i s s u e  a CALL 3 8 2 6 b e f o r e  t h e  
n o r m a l  c a l l  9 1 2  t o  m a k e  thi s v e r s i on o f  Amp e r s p r i t e  
w o r k . 

Ag a i n ,  and  t h i s  c ann o t  b e  s t r e s s e d  e n o u g h , y ou mu s t  s h u t  o f f  
i n t e r ru p t s  b e f o r e  e x i t i ng AMPER S P R I TE . I N T  b y  i s s u i ng a :  

C AL L  3 8 3 8  : & Q  

Y o u  w i l l  p r o b a b l y  n o t  n e e d  t o  u s e  & D o r  & Q  b e t w e e n  y o u r  p r o g r a m  
i n i t i a l i z a t i o n  and e n d  b e c au s e  a l l  t h e  n e c e s s a ry  i n s t ru c t i on s  f o r  
s t a t u s  r e g i s t e r  c h e c k i n g  a r e  b u i l t  i n t o  AMPE R S P R I TE . I NT .  

S t a r S p r i t e  I - 7 9  



S t a r S p r i t e  I - In t e r r u p t s  a n d  t h e  S t a t u s  Re g i s t e r  

Re f e r r i n g t o  t h e  S t a t u s  R e g i s t e r  U s e  p r o g r a m , n o t i c e  t h a t  C ALL 
3 8 2 6  w a s  i s s u e d  n o t  o n l y  b e f o r e  the C AL L  9 1 2  in l i n e 3 ( an 
i n i t i a l i z a t i o n s t e p ) ,  b u t  a l s o  i n  l i n e  1 4 5  j u s t  a f t e r  t h e  i n i 
t i a l i z a t i o n c o m m an d s a n d  b e f o r e  t h e  C AL L  8 3 1  t h a t  c l e a r s  v i d e o  
RAM . 

I f  n o  c a l l s  t o  3 8 2 6  a r e  i s s u e d , o r  i f  t h e  & Q  c o m m a n d  i s  i s s u e d , 
AM P E R S P R I T E . I N T  f u n c t i o n s  j u s t  l i k e  Am p e r s p r i t e  ( n o r m a l  v e r s i o n ) .  
T h i s p r e c l u d e s  t h e  u s e  o f  t h e  s t a t u s  r e g i s t e r  f o r  c o l l i s i o n 
d e t e c t i o n a n d  f i f t h s p r i t e  c h e c k i n g .  

T o u s e  t h i s v e r s i o n o f  Am p e r s p r i t e  c o r r e c t l y , y o u  mu s t  d e f i n e ,  o r  
m a r k  t h e  l a s t s p r i t e  i n  y o u r  a t t r i b u t e  t a b l e .  I f  y o u  h a v e  N 
s p r i t e s  d i s p l a y e d  o n  t h e  s c r e e n , y o u  m u s t  s e t  t h e  Y a t t r i b u t e  o f  
t h e  N+ l t h s p r i t e  t o  2 0 8 .  T h i s  i s  d o n e  b y  i s s u i n g t h e  c o m m a n d : 

& AY N+ l , 2 0 8  

I f  y o u  f a i l  t o  m a k e  t h i s d e f i n i t i o n ,  c o l l i s i o n s  a n d  f i f t h s p r i t e  
p r o b l e m s  w i l l  b e  d e t e c t e d  f o r  s p r i t e s  t h a t  a r e  e i t h e r  o f f  t h e  
s c r e e n ,  t r an s p a r e n t , o r  b o t h - - i n  a n y  e v e n t  n o t  t h e  s p r i t e s  y o u  
a r e  t r a c k i n g .  

I f  y o u  l o o k a t  l i n e  1 8 0 ,  y o u  w i l l  s e e  t h a t  s p r i t e p l a n e s 2 
t h r o u g h  3 1  a r e  s hu t  o f f .  T h i s w a s  d o n e  b y  i s s u i n g t h e  c o m m and : 

& AY 2 , 2 0 8  

S p e c i f y i n g  a Y c o o r d i n a t e  i s  a V D P  s i g n a l  t o  t u r n  o f f  a l l  h i g h e r  
nu m b e r e d  s p r i t e  p l a n e  p r o c e s s i ng , i n c l u d i ng t h e  p l a n e  s p e c i f i e d .  
I f  y o u  a r e  u s i n g 7 p l a n e s  ( 0 - 6 ) ,  m ak e  s u r e  t o  u s e  t h e  & AY 7  , 2 0 8  
c o m m a n d  b e f o r e  y o u r  m a i n  p r o g r a m  b e g i n s . 

P r o g amm i n g  H i n t : T o  s p e e d  up p r o g r a m  e x e c u t i o n i n  c o l l i s i o n 
h an d l i n g , r a t h e r  t h a n a s e r i e s  o f  I F  s t a t e m e n t s , t r y 
d i v i d i n g  t h e  X a n d  Y c o o r d i n a t e s  b y  a c o n s t a n t  ( s ay ,  
1 0 ) , a n d  u s i n g O N  X G O T O  o r  O N  Y G O T O .  

S t a r S p r i t e  I I  w i l l  c o n t a i n  a s a mp l e  g a m e  th a t  i s  t o t a l l y d e p e n d 
e n t  u p o n  s t a t u s  r e g i s t e r  c h e c k i n g .  

S t a r S p r i t e  I - 8 0  



- - -

S t a r S p r i t e  I - Ut i l i t i e s  f o r  T a b l e  F i l e  G e n e r a t i on 

2 8 .  U t i l i t i e s  f o r  T ab l e  F i l e  G e ne r a t i on 

2 8 . 1 .  M e th o d s  o f  D e s i gn i ng S p r i t e s  

Af t e r  b o o t i ng s i d e  B o f  t h e  S t a r S p r i t e  I d i sk ,  y ou w i l l  s e e  s ix 
o p t i on s  on t h e  m a i n  m e nu .  Op t i on 3 i s  M ak i ng / E d i t i ng F i l e s  U s e d  
B y  G a m e s .  

T y p e 3 and r e ad t h e  S p r i t e  Making / E d i t i ng & S c e n e  E x a m i n a t i on 
menu . 

O p t i o n 1 i s  t h e  f i l e n a m e d  S p r i t e  M a k e r  ( t h e  m e nu n a m e  i s  S h a p e 
T o - S p r i t e -C onve r t o r ) , and c an b e  u s e d  t o  t r an s f o r m  p ar t s  o f  t h e  
f o l l o w ing  Ap p l e  g r ap h i c s  i n t o  s p r i t e s :  

0 b l o ck - s h ap e s  

0 h p l o t  s h ap e s  

0 v e c t o r  s h ap e s  

0 b i n ary p i c t u r e s  

I t  a l s o  a l l o w s  c r e a t i on o f  n e w  s p r i t e s .  

I f  y o u  a r e  g o i ng t o  b e  c r e a t i ng n e w  s p r i t e s  ( o r  b y  e d i t i ng p r e 
e x i s t i ng s p r i t e s ) , u s e  e i th e r  o p t i on ( 2 )  S i ng l e  S p r i t e  E d i t o r  o r  
o p t i o n ( 3 )  Mul t i p l e  S p r i t e  E d i t o r .  

Th e S i ng l e  S p r i t e  E d i t o r  i s  f o r  1 6  X 1 6  s p r i t e s  u s e d  i n  o n e 
s p r i t e  s h ap e s , ( s i z e  0 s p r i t e s  - - w h i ch  a r e  8 X 8 - - m ay b e  
c r e a t e d  w i th th i s  u t i l i t y a s  w e l l ) . 

T h e  M u l t i p l e  S p r i t e  E d i t o r  c an b e  u s e d f o r  e i t h e r  o n e - s p r i t e  
s h ap e s  o r  m u l t i p l e - s p r i t e  s h ap e s , w h e t h e r  s i ng l e  c o l o r  o r  mu l t i 
c o l o r . 

One  l a s t  w o r d  b e f o r e  m o v i ng on t o  an e x a m i n a t i o n o f  S p r i t e  M ak e r .  
T h e r e  i s  o n e  m o r e  w a y t o  c r e a t e  a s p r i t e  t h a t  h a s  n o t  b e e n  
d i s cu s s e d : u s ing  V D P  p i c t u r e s a s  t h e  s ou r c e .  

T o  t u r n  p o r t i on s  o f  a p i c tu r e  i n t o  a s p r i t e ,  y ou mu s t  ch o o s e  t h e  
P a i n t  W i th S p r i t e  o p t i on f r o m  t h e  S t ar S p r i t e  d i sk ' s  m a i n  m e nu 
( s i d e  B ) , t h e n  e i th e r  l o ad i n  a p i c t u r e  o r  b e g i n  p a i n t i ng one . 

O n c e  y o u  a r e  s a t i s f i e d w i t h t h e  p a i n t i n g , a n d  w i s h t o  c r e a t e  a 
s p r i t e  f r o m  a p o r t i on o f  i t ,  p r e s s  Q t o  q u i t  and  u s e  t h e  o p t i o n  
t o  c r e a t e  a s p r i t e  f r o m  p ar t  o f  y o u r  " p a i n t i ng " .  

2 8 . 1 . 1 .  Sp r i t e  M ak i ng 

O n c e  y ou have  e n t e r e d  a s p r i t e  m a k i n g  p r o g r a m  ( a s  d i r e c t e d  
ab o v e ) , p l a c e  a d a t a  d i s k  i n  y o u r  d i s k  d r i v e  and t y p e  2 f o r  
o p t i on ( 2 )  D r aw N e w  S p r i t e  S t a r t i ng F r e s h .  

S t ar S p r i t e  I - 8 1  



S t a r S p r i t e  I - U t i l i t i e s  f o r  T a b l e  F i l e  G e n e r a t i o n 

N o t e : A d a t a  d i s k  i s  an i n i t i a l i z e d ,  D O S  3 . 3  f l o p p y  d i s k .  

Y o u m a y p r e s s  E S C  a t  a n y  t i m e  f o r  a s u m m a r y  o f  t h e  c o m m a n d s  
a v a i l a b l e . 

A g r i d  w i l l  b e  d r a w n  o n  t h e  s c r e e n .  T h a t  i s  y o u r  1 6  X 1 6  s p r i t e 
c r e a t i o n g r i d .  

P r e s s  E S C  n o w  t o  s e e  t h e  c o m m a n d s .  

I m o v e s  t h e  c u r s o r  u p  

J m o v e s t h e  c u r s o r  l e f t  

K m o v e s  t h e  c u r s o r  r i g h t  

M m o v e s t h e  c u r s o r  d o w n  

T h e s e  a r e  Ap p l e ' s  n o r m a l  e d i t i n g k e y s  - - t o  b e  u s e d ,  i n  e d i t i ng ,  
f o l l o w i n g  t h e  h i t t i n g o f  t h e  E S C  k e y .  

P m e an s  p l o t  ( f i l l  i n  a s q u a r e  i n  t h e  g r i d ) 

E m e an s  e r a s e  ( o p e n  up a p r e v i o u s l y f i l l e d  i n  s q u a r e ) 

E S C  t a k e s  y o u t o  t h e  m e nu y o u s h o u l d  n o w  b e  r e a d i n g 

Q a l l o w s  y o u t o  q u i t .  

U s e t h e  Q u i t  o p t i o n t o : 

0 s t a r t y o u r  s h a p e  o v e r  

0 s t a r t  y o u r  s p r i t e  t a b l e  o v e r 

0 d r a w  a n o t h e r  s p r i t e  

0 s a v e  a s p r i t e  t a b l e  t o  d i s k  

0 s a v e  t h e  c u r r e n t  s p r i t e  i n  m e m o r y 

0 l o a d i n  a s h a p e  o r  s c e n e  

o. q u i t  c o mp u t i n g  a l t o g e t h e r  

P r e s s  a n y  k e y  t o  r e t u r n  f r o m  t h e  c o m m an d s  m e n u .  

N o w  p r e s s  K s e v e r a l  t i m e s  i n  a r o w , t h e n  M s e v e r a l  t i m e s  i n  a 
r o w .  O b s e r v e  t h e  m o v e m e n t  o f  t h e  f l a s h i n g c u r s o r  o n  t h e  g r i d .  

N e x t , t r y t h e  I ,  J ,  K ,  a n d  M k e y s w h i l e  h o l d i ng d o wn t h e  R E P T  
k e y . 

S t a r S p r i t e  I - 8 2  



S t a r S p r i t e  I - U t i l i t i e s  f o r  T a b l e  F i l e  G e n e r a t i o n 

T r y  p r e s s i n g  P o c c a s i o n a l l y  a n d  n o t i c e  t h a t  t h e  s q u a r e  o n  w h i c h  
t h e  c u r s o r  r e s t s  i s  f i l l e d  i n .  R e t u r n  t o  s o m e  o f  t h e  w h i t e  
s q u a r e s  a n d  u s e  E t o  e r a s e  t h e m .  

T h a t  i s  a b o u t  a l l  y o u n e e d  t o  k n o w  a b o u t  c r e a t i n g s p r i t e s  f r o m  
s c r a t c h . 

O n c e  y o u r  s p r i t e  s a t i s f i e s  y o u , p r e s s  Q t o  q u i t ,  s a v e  c u r r e n t  
s p r i t e  i n  m e m o r y , a n d  u s e  o p t i o n  2 t o  D r a w N e w  S p r i t e  S t a r t i n g 
F r e s h . 

N o t e : I f  y o u  d o  n o t  s a v e  t h e  c u r r e n t  s p r i t e  i n  m e m o r y ,  t h a t  
p o r t i o n o f  y o u r  w o r k  w i l l  b e  l o s t  f o r e v e r .  

W h e n  p l o t t i n g s p r i t e s ,  a t i ny s q u a r e  t o  t h e  r i g h t  o f  y o u r  g r i d  i s  
d i s p l ay e d .  T h i s i s  t h e  a c t u a l - s i z e  d i s p l ay o f  wh a t  y o u a r e  
c r e a t i n g .  U s e  i t  t o  f i g u r e  o u t  i f  t h e  f i g u r e  y o u  a r e  w o r k i n g o n  
i s  g o i n g t o  m ak e  an e f f e c t i v e  s p r i t e  s h a p e  o r  n o t .  

2 8 . 1 . 2 .  B l o c k , H p l o t , a n d  V e c t o r  S h ap e s  

I f  y o u  h a v e  n o  b l o c k ( b i t - m a p p e d ) , h p l o t ,  o r  v e c t o r  s h a p e s  ( s e e  
y o u r  Ap p l e s o f t  M a nu a l , p a g e s  9 1 - 1 0 0 )  y o u m a y  s k i p  t h i s s e c t i o n .  

A b l o c k s h a p e i s  a b l o ck o f  b y t e s , i n  t a b l e  f o r m , t h a t , l o a d e d  
p r o p e r l y o n t o  t h e  Ap p l e  h i - r e s  s c r e e n ,  c r e a t e  a s p e c i f i c  s h a p e .  

A n  hp l o t  s h ap e i s  a t ab l e  c o n t a i n i n g  X a n d  Y c o o r d i n a t e  d a t a  o f  a 
g r o u p  o f  p o i n t s  o n  t h e  h i - r e s  s c r e e n w h i c h w i l l  b e  c o n n e c t e d  u p  
w i t h  l i n e s ,  a s  w e l l  a s  a nu m b e r  r e p r e s e n t i n g h o w  m a ny c o o r d i n a t e  
s e t s  t h e  s h a p e  c o n t a i n s .  

A v e c t o r  s h ap e i s  a v e c t o r - p l o t t e d  Ap p l e  s h a p e  a s  d e s c r i b e d  i n  
t h e  Ap p l e s o f t  M a nu a l  o n  p a g e s 9 1 - 1 0 0 .  

I g n o r e  t h e  p a r t s  a b ou t S H L O AD a n d  i n s t e a d r e m e m b e r  t o  s av e  t a b l e s  
a s  B I NARY F I L E S o n  d i s k .  T o  g e t  t h e  a d d r e s s  and l e n g t h  o f  a 
b i n a r y  f i l e , a f t e r  l o a d i ng i t ,  t y p e 

P R I N T  P E E K  ( 4 3 6 3 4 )  + P E E K  ( 4 3 6 3 5 )  * 2 5 6 ,  P E E K  ( 4 3 6 1 6 )  + P E E K  
( 4 3 6 1 7 )  * 2 5 6  

a n d  h i t  RE T URN.  A b i n a r y  f i l e  i s  m e r e l y a c o p y  o f  m e m o r y , s a v e d  
a s  b i n a r y  c o d e s  b u t  d i s p l ay e d , i n  m a c h i n e  l a ngu a g e ,  a s  h e x nu m 
b e r s . 

T h r e e  f i l e s  h a v e  b e e n i n c l u d e d  o n  s i d e  B o f  t h e  S t a r S p r i t e  I d i s k  
t o  p r o v i d e  a s a m p l e  o f  e a c h  o f  t h e  t h r e e  t y p e s  o f  s h a p e s  m e n 
t i o n e d  a b o v e : T 2  ( H P L O T ) , MANC ( B L O C K ) , a n d  C HAR ( V E C T O R) .  

F o r  a d e m o n s t r a t i o n o f  s a v i n g  s h a p e s  f r o m  o n e  o f  t h e  s h a p e s  
m e n t i o n e d  a b o v e , ch o o s e  o p t i o n ( 5 )  L O AD B L O C K  S H A P E  O R  H P L O T  
S H A P E  O R  P I C T U R E  T O  C O N V E R T  P AR T  O F  T O  S P R I T E  f r o m  t h e  p r o g r a m  
m e nu . 
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A t  t h e  " L O AD I N" m e nu , c h o o s e  o p t i o n  1 f o r  b l o ck s h ap e .  

C h o o s e  n o r m a l  { r a t h e r  t h a n  i nv e r s e )  s dv i ng w h e n  p r o m p t e d .  

Y o u  w i l l  n o t  n e e d  t o  s w i t c h t o  a d a t a  d i s k  f o r  t h i s e x a m p l e .  

S p e c i f y  M A N C  ( B L O C K) a s  y ou r  s h a p e t a b l e  n a m e .  

C h o o s e  s h a p e  n u m b e r  1 ,  a V T  o f  2 0 ,  a V B  o f  4 1 , a n  H R  o f  6 a n d  a n  
H L  o f  2 .  Y o u  w i l l  s e e  a l i t t l e  m a n  o n  t h e  s c r e e n .  

N e x t  y o u w i l l  s e e i n s t r u c t i o n s  a b o u t  u s i n g  y o u r  g a m e  p a d d l e s  t o  
p o s i t i o n t h e  f o u r  b l i nk i n g  d o t s  t o  e n c i r c l e  t h e  i n t e n d e d  s p r i t e  
s h ap e .  

W a r n i n g : S i n c e  c o l o r s  a r e  e f f e c t e d  i n  d i f f e r e n t  w a y s  b y  t h e  V D P  
v i d e o  a n d  t h e  Ap p l e  v i d e o , o n l y  s h ap e s , a n d  n o t  c o l o r s , 
w i l l  b e  r e f l e c t e d  i n  t h e  c r e a t e d  s p r i t e .  H o w e v e r  y o u  
a r e  f r e e  t o  c h o o s e  a m o n g s t  1 6  c o l o r s  w h e n  u s i ng t h a t  
s p r i t e . 

T h e  m a n  i s  t a l l e r  t h a n t h e  d o t  e n c l o s u r e , s o  y o u  w i l l  b e  s a v i n g  
o n l y  1 6  d o t s  w o r t h o f  t h e  l i t t l e  m an ,  ( v e r t i c a l l y ) .  

P r e s s  t h e  S p a c e  B a r  o n c e p o s i t i o n i ng o f  t h e  e n c l o s u r e  i s  d o n e .  

Y o u  w i l l  s e e  y o u r  s p r i t e  t u r n  i n v e r s e  a s  i t  i s  s a v e d  t o  m e m o r y .  

Y o u  w i l l  s av e  a s h o r t - l e g g e d  m a n .  

S p e c i f y  0 f o r  s p r i t e  nu m b e r  ( a  s p r i t e  t a b l e ' s  nu m b e r s  c an r a ng e 
f r o m  0 t o  6 3 ) .  W h e n  a s k e d  i f  y o u  w a n t  a n o t h e r  o n e , c h o o s e  N f o r  
No . 

A t  t h e  p r o g r a m  m e n u ,  s e l e c t  o p t i o n 5 a g a i n  t o  l o a d  i n  a n  h p l o t  
s h a p e . 

In t h e  "L O AD I N "  m e nu c h o o s e  2 f o r  h p l o t  s h a p e .  

T h i s  t i m e  c h o o s e  I f o r  i n v e r s e  s a v i n g  w h e n  p r o m p t e d .  A g a i n  d o  n o t  
s w i t c h t o  d a t a  d i s k .  

S p e c i f y  T 2  ( H P L O T )  a s  t h e  s h a p e t a b l e  n a m e .  

C h o o s e  s h a p e nu m b e r  1 w h e n  p r o m p t e d .  Y o u  w i l l  s e e  a w i n g p l a n e  
f r o m  a b o v e . Ne x t  y o u  w i l l  s e e  t h e  d o t  e n c l o s u r e  i n s t r u c t i o n s .  

M o v e  t h e  e n c l o s u r e  t o  t h e  f r o n t  t i p  o f  t h e  p l an e  a n d  " b i t e  o f f "  
a s  m u c h  a s  y o u c a n .  

P r e s s  t h e  S p a c e  B a r  t o  c o nv e r t .  

S p e c i f y 1 a s  t h e  s p r i t e  n u m b e r  ( y o u  h a v e  f i l l e d  u p  n u m b e r  0 
a l r e a d y . 
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P r e i s N - - y o u  d o  n o t  w a n t  an o t h e r  o n e .  

F r o m  t h e  m a i n  m e n u  p r e s s  5 t o  m a k e  a s p r i t e  f r o m  a n  A p p l e  h i - r e s  
v e c t o r  s h ap e .  

C h o o s e  3 f o r  v e c t o r  s h a p e  and N f o r  n o r m a l  s av i n g .  

D o  n o t  s w i t c h d i s k s .  

C h o o s e  C HAR ( V E C T O R) a s  y o u r  s h a p e  t a b l e  n a m e .  

C h o o s e  0 f o r  R O T AT I O N ,  1 f o r  S C AL E , 3 f o r  H C O L O R ,  1 f o r  s h a p e  
n u m b e r , 9 9  f o r  X c o o r d i n a t e ,  a n d  9 9  f o r  Y c o o r d i n a t e .  

T h e  A i n  t h e  c e n t e r  o f  t h e  s c r e e n  i s  s h a p e  1 .  S h a p e  2 i s  a B ,  3 
i s  a C ,  2 6  i s  Z ,  a n d  v a r i o u s  o t h e r  s h ap e  n u m b e r s  p r o d u c e  n u m b e r s  
a n d  s y mb o l s .  

N e x t  y o u w i l l  s e e  d o t  e n c l o s u r e  i n s t r u c t i o n s .  I f  y o u a r e  p r e c i s e  
y o u s h o u l d  b e  a b l e  t o  f u l l y  e n c i r c l e  t h e  A. S p e c i f y 2 a s  t h e  
s p r i t e  n u m b e r .  

P r e s s  N - - y o u  d o  n o t  w an t  an o th e r  o n e .  

2 8 . 1 . 3 .  P i c t u r e s  ( B i n a r y ) 

B e f o r e  s av i n g  t h e  s p r i t e  t a b l e  ( w i t h  3 s p r i t e s )  t o  d i s k ,  a d d  t w o  
m o r e  s p r i t e s : o n e  f r o m  a b i n a r y  p i c t u r e  a n d  o n e  y o u s c r a t c h 
b u i l d . 

C h o o s e  o p t i o n  5 ag a i n  -- t h i s t i m e t o  l o a d a p i c t u r e  f r o m  d i s k .  

C h o o s e  o p t i o n  4 i n  t h e  " L O AD I N" m e nu t o  l o a d i n  a 3 3 - 3 4  S E C T O R  
B I NARY P I C T U R E .  

C h o o s e  n o r m a l  s a v i n g .  

S p e c i f y  P I C T U R E  ( B I N ARY P I C . )  a s  y o u r  p i c t u r e  n a m e .  D o  n o t  
s w i t c h  d i s k s  e i t h e r  b e f o r e  o r  a f t e r  t h e  p i c t u r e  i s  l o a d e d .  

O n c e  y o u s e e  t h e  p i c t u r e  and e n c l o s u r e  i n s t r u c t i o n s  m o v e  t h e  d o t s  
u n t i l  t h e y  e n c l o s e  t h e  b r a v e  k n i g h t ' s - s w o r d �h o l d i n g h an d  a n d  
p r e s s  t h e  S p a c e  B a r .  

S p e c i f y  3 a s  t h e  s p r i t e  n u m b e r .  

C h o o s e  n o t  t o  h av e  a n o t h e r  o n e .  
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2 8 . 1 . 4 .  P l o t  A S p r i t e  

I n  t h e  p r o g r a m  m e nu c h o o s e  o p t i o n 2 t o  D r a w A N e w  S p r i t e  S t a r t i n g 
F r e s h .  U s e  t h e  I ,  J ,  K ,  M ,  P ,  E ,  E S C ,  Q k e y s ( a s d o c u m e n t e d  
ab o v e )  t o  c on s t r u c t  a s p r i t e  o f  y o u r  o w n .  

P r e s s  Q t o  qui t and  c h o o s e  t o  s av e  c u r r e n t  s p r i t e  i n  m e m o r y .  

S av e  y ou r  s p r i t e  a s  s p r i t e  4 .  

U s e o p t i on 4 t o  s av e  t h e  t ab l e  t o  d i s k .  W h e n  a s k e d  i f  5 i s  t h e  
c o r r e c t  numb e r  o f  s p r i t e s  i n  t h e  t ab l e  p r e s s  Y f o r  Y e s .  

S p e c i fy s p r i t e  t a b l e  n a m e  o f  y o u r  c h o i c e  ( f o r  m o r e  i n f o r m a t io n  o n  
f i l e  n a m e s ,  c o n su l t  the  D O S  3 . 3  m anu a l ) .  

S w i t c h t o  an i ni t i a l i z e d  d a t a  d i s k  w h e n  p r o mp t e d  and  s w i t c h  b ac k  
t o  p r o g r a m  d i s k  w h e n  y o u r  d i s k  d r i v e  s hu t s  o f f .  

I n  t h e  p r o g r a m m e nu p r e s s  < E S C >  t o  q u i t ,  w h i c h  w i l l  b r i n g  y o u  
b a ck t o  t h e  m a i n  d i sk m e n u .  

Ch o o s e  o p t i on ( 3 )  S p r i t e  M ak i ng / E d i t i n g  a n d  S c en e  E x a m i n a t i o n .  

In  t h e  S p r i t e  M ak i ng m e nu c h o o s e  o p t i on 2 f o r  S i n g l e  S p r i t e  
E d i t o r . 

I n  t h e  p r o g r a m  m e nu c h o o s e  o p t i o n 5 t o  L o a d I n  S p r i t e  G e n e r a t o r  
T ab l e . 

S p e c i f y  t h e  s a m e  n a m e  a s  y o u  u s e d  a b o v e  t o  s a v e  t h e  t a b l e  a s  
t ab l e  n a m e . S w i t c h  t o  y o u r  d a t a  d i sk w h e n  a s k e d  t o .  

W h e n  a s k e d  i f  y o u  w a n t  t o  s e e  a l l  t h e  s p r i t e s  a t  o n c e ,  c h o o s e  Y e s  
b y  p r e s s i n g  Y .  

S p e c i fy 5 a s  t h e  numb e r  o f  s p r i t e s  i n  t h e  t ab l e .  
The  t ab l e  o f  s p r i t e s  y o u  c r e a t e d  a b o v e  s h o u l d  b e  d i s p l ay e d  o n  t h e  
s c r e e n .  

No t i c e  t h a t  t h e  s e c on d  s p r i t e  ( 1 )  i s  b l a ck o n  w h i t e  ( i n v e r s e )  
w h i l e  t h e  o t h e r s  a r e  w h i t e  o n  b l a c k .  T h a t  i s  b e c au s e  w e  s p e c i f i c 
a l l y  a s k e d  f o r  i n v e r s e  o n  t h a t  s p r i t e .  

Al s o  n o t i c e  t h a t  t h e r e  a r e  6 4  s q u a r e s  o n  t h e  s c r e e n  g r i d .  The  
u p p e r  l e f t  c o r n e r  i s  s p r i t e  0 and  t h e  l o w e r  r i g h t  c o r n e r  i s  
s p r i t e  6 3  ( a  t o t a l  o f  6 4  p o s s i b l e  s p r i t e s ) .  

S p r i t e  t a b l e s  m ay b e  u p  t o  $ 8 0 0  i n  l e n g t h .  $ 8 0 0  i s  2 0 4 8  i n  
d e c i m a l .  2 0 4 8  i s  3 2  t i m e s  6 4 .  Th i s  m e an s  e a c h  o f  t h e  6 4  s p r i t e s  
t h a t  w i l l  f i t  i n t o  a s p r i t e  t a b l e  c o n t a i n  3 2  b y t e s .  

I n  t h e  p r o g r a m  m e nu , c h o o s e  o p t i o n 6 t o  P l a c e  A S p r i t e  F r o m  T a b l e  
O n  G r i d .  
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F o r  t h i s e x a m p l e , p l a c e  s p r i t e  n u m b e r 0 o n  t h e  g r i d  ( n o t i c e  h o w  
s p r i t e s  a r e  c a l l e d  " 1 6  X 1 6 " ) .  

T h e  s h o r t - l e g g e d  m a n  s h o u l d , ap p e a r  o n  t h e  g r i d .  N o t i c e  t h a t  t h e  
1 6  X 1 6  g r i d  i s  d i v i d e d  i n t o  f o u r  8 X 8 g r i d s .  

Al l 1 6  X 1 6  s p r i t e s  a r e  m a d e  u p  o f  f o u r  8 X 8 s p r i t e s  ( a l t h o u g h  
t h e y  a r e  r e g a r d e d  b y  t h e  V D P  a s  a s i n g l e  e n t i t y ) .  

S i z e  1 s p r i t e s  a r e  1 6  X 1 6 . I n  A m p e r s p r i t e , y o u  m u s t  s p e c i f y 
t h i s b y  i s s u i n g  t h e  c o mm a n d : 

& R Z l 

T h e  f o l l o w i n g  d i a g r a m s h o w s  h o w  1 6  X 1 6  s p r i t e s  a r e  o r g an i z e d : 

S p r i t e  1 6  A C Sprite  1 8  

S p r i t e  1 7  B D Sprite 1 9  

( A  1 6X l 6  sprite o"f a circle ) 

r 
S i z e  0 (BXS) 
( Quar ter c i r c le) 

0 
S i z e  1 ( 1 6X l 6 )  
(Fu l l  circle)  

Th e t e r m  ' ' s i z e '' i s  a c t u a l l y a m i s n o m e r .  T h e  s i z e  p a r a m e t e r  d o e s  
n o t  s p e c i f y  h o w  l a r g e  t h e  s p r i t e  i s ,  b u t  r a t h e r  h o w  m a n y  p i x e l s  
i t  o c c u p i e s  i n  m a g n i f i c a t i o n 0 ( e i t h e r  8 o r  1 6 ) . 

In s i z e  0 ,  o n l y  o n e  8 X 8 p i x e l  s p r i t e  i s  d i s p l a y e d , b u t  i n  s i z e  
1 ,  f o u r  8 X 8 s p r i t e s  a r e  d i s p l a y e d  a s  o n e  ( i n  t h e  o r g a n i z a t i o n 
d e p i c t e d a b o v e ) .  

A m p e r s p r i t e  h a s  b e e n  w r i t t e n  t o  m a k e  m o s t  e f f i c i e n t  u s e  o f  1 6  X 
1 6  s p r i t e s ,  a s  t h e s e  h a v e  p r o v e n  t h e  m o s t  d e s i r a b l e  i n  a c t u a l  
u s e .  N o t e  t h a t  8 X 8 s p r i t e s  a r e  n o t  p r e c l u d e d , b u t  t h e y  m u s t  b e  
s p e c i f i e d  w i t h t h e  & R Z O  c o m m a n d .  

W h e n  a 1 6  X 1 6  s p r i t e  i s  r e f e r r e d  t o  i n  a s p r i t e  t a b l e , i t s  
r e l a t i v e  s p r i t e  nu m b e r  i s  m u l t i p l i e d  b y  4 ( t h e  n u m b e r  o f  8 X 8 
s p r i t e s  i t  t a k e s  t o  m ak e  o n e  1 6  X 1 6 ) .  F o r  e x a m p l e , t o  t e l l  
A m p e r s p r i t e  t h a t  w e  w a n t  t o  p l a c e  t h e  1 6  X 1 6  s p r i t e  n u m b e r  5 o n  
s p r i t e  p l a n e  0 ,  w e  m u s t  u s e  t h e  & A N  c o m m a n d  a s  f o l l o w s : 

& A N  0 , 2 0 

S i z e  1 ( 1 6  X 1 6 )  s p r i t e s  a r e  numb e r e d  as f o l l o w s : 

0 , 4 , 8 , 1 2 , 1 6 , 2 0 • • •  

W h e n  u s i n g 8 X 8 s p r i t e s , t h e  m u l t i p l i c a t i o n  b y  4 r u l e  d e s c r i b e d  
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a b o v e  d o e s  n o t  ap p l y ,  s o  8 X 8 ( s i z e  0 )  s p r i t e s  a r e  c h o s e n f r o m  
t h e  t a b l e  i n  t h e  f o l l o w i n g o r d e r : 

1 .  2 .  3 .  4 • • •  

E d i t i n g 

R e t u r n  t o  t h e  p r o g r a m m e nu a n d  c h o o s e  o p t i o n 7 - - E d i t  S p r i t e  O n  
G r i d .  

M o v e  t h e  c u r s o r  d o w n  a s  d e s c r i b e d  e a r l i e r ,  a n d  p l o t  f e e t  o n  t h e  
m a n  u s i ng t h e  P c o m m a n d . 

T h i s  w i l l  c h an g e 8 X 8 s p r i t e s  1 a n d  3 ,  t h e  b o t t o m  s p r i t e s .  

O b s e r v e  t h e  c h ang e s  o n  t h e  t i ny " a c t u a l - s i z e " m an a t  t h e  r i g h t .  
I s  t h e  s p r i t e  b e t t e r  n o w ? I f  s o , c h o o s e  t o  s av e  c u r r e n t  
s p r i t e  i n  m e m o r y a n d  s p e c i f y  a s p r i t e  n u m b e r  o f  0 ,  

N o w  u s e  o p t i o n s  8 ,  9 a n d  1 0  t o  r o t a t e , i nv e r s e ,  a n d  m i r r o r  t h e  
g r i d  s p r i t e ,  A n y  t i m e  y o u  l i k e  w h a t  y o u s e e  y o u m a y s a v e  t h e  n e w  
s p r i t e  j u s t  a s  y o u  d i d  a b o v e .  

N o t e : Y o u  m a y  s av e  a s p r i t e  a s : 

1 .  T h e  s p r i t e  numb e r  y o u a r e  c u r r e n t l y  e d i t i ng 

2 .  A n e w  s p r i t e  numb e r  n o t  y e t  u s e d  

I n  d o i n g a n i m a t i o n  a l l  y o u  n e e d  t o  d o  t o  y o u r  s p r i t e s  i s  t o  s a v e  
a s e t  o f  s e v e r a l  s l i g h t l y  c h a n g e d  v e r s i o n s  o f  t h e  s p r i t e .  

L e g s  i n  s e v e r a l  d i f f e r e n t  p o s i t i o n s  c an d e p i c t  w a l k i n g .  

W a v i n g , b l i nk i n g , t a l k i n g , a n d  j u m p i ng a r e  o t h e r  a n i m a t i o n  e x e r 
c i s e s  y o u  m a y  w a n t  t o  t r y .  

I f  a s p r i t e  t a b l e  h a s  b e e n  c o n s t r u c t e d  t h a t  c h a n g e s  t h e  p o s i t i o n s  
o f  a m a n ' s  l e g s  t h r e e  d i f f e r e n t  w a y s  a n d  t h e  s p r i t e  n u m b e r s  f o r  
t h e s e  l e g  p o s i t i o n s  a r e  S ,  6 ,  7 ,  a n d  8 ,  w e  m a y  p r o g r a m  a s e q u e n 
c e , u s i n g  B a s i e ' s  F O R - N E X T  c o m m an d , t o  m o v e  t h e  m an ' s  X c o o r d i 
n a t e  o n e  p i x e l  ( d o t )  o r  2 a t  a t i m e , a n d  c y c l e  h i s s p r i t e  t a b l e  
n u m b e r  f r o m  5 - 8 , t h e n  r e s t a r t  t h e  c y c l e : 

x c o o r d . :  2 0  2 2  2 4  2 6  2 8  3 0  3 2  3 4  3 6  3 8  4 0  4 2  4 4  
S p r i t e  t ab l e  II : 5 6 7 8 5 6 7 8 5 6 7 8 5 
S p r i t e  II :  2 0  2 4  2 8  3 2  2 0  2 4  2 8  3 2  2 0  2 4  2 8  3 2  2 0  

E d i t i n g , a l l o w s  s a v i n g  a s e q u e n c e  o f  p r o g r e s s i v e l y c h a n g e d  s p r i t e  
s h a p e s  w i t h o u t  h a v i ng t o  " d r a w "  a n y  o f  t h e m  f r o m  s c r a t c h ,  e x c e p t  
f o r  t h e  f i r s t  o n e .  

T h e  r o t a t i o n s , i nv e r s e s ,  a n d  m i r r o r  i m a g e s  a r e  u s e f u l  f o r  m ak i n g 
a n i m a t i o n s e q u e n c e s  t h a t  a r e  t h e  e x a c t  r e v e r s e  o f  a p r e v i o u s  o n e .  
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F o r  e x a m p l e , i f  y o u  h a v e  c r e a t e d  a s e q u e n c e  o f  a m a n  w a l k i n g f r o m  
r i g h t  t o  l e f t , a n d  y o u r e a l i z e  y o u  a l s o  n e e d  h i m  t o  w a l k f r o m  
l e f t  t o  r i g h t , y o u m ay s i m p l y m i r r o r  t h e  o l d  s e q u e n c e .  

L o a d  s h a p e  5 b y  u s i n g o p t i o n 6 t o  P l a c e  A S p r i t e  F r o m  T a b l e  O n  
G r i d  

U s e  o p t i o n ( A ) M i r r o r  I m a g e  o f  S p r i t e  O n  Gr i d .  

U s e  3 t o  S a v e  C u r r e n t  S p r i t e  I n  M e m o r y a n d  s p e c i f y  9 a s  t h e  
s p r i t e  n u m b e r .  

N o w  m i r r o r  6 a n d  s a v e  a s  1 0 ,  m i r r o r  7 a n d  s a v e  a s  1 1 ,  m i r r o r  8 
a n d  s a v e  a s  1 2 .  

T h e  s e q u e n c e  f r o m  9 - 1 2 i s  t h e  r e v e r s e  o f  t h e  s e q u e n c e  f r o m  5 - 8 .  

S u p p o s e  y o u  h a v e  n e e d  a t a nk t h a t  s h o o t s  i n  e i g h t  d i r e c t i o n s : 
n o r t h ,  e a s t ,  s o u t h , w e s t ,  n o r t h e a s t ,  n o r t h w e s t ,  s o u t h e a s t ,  a n d  
s o u t hwe s t .  

Y o u  c a n s t a r t  w i t h o n e  s p r i t e ,  a n o r t h f a c i ng t a n k .  T h e  n o r t h 
f a c i n g c h a r a c t e r i s t i c  i s  a p p r o p r i a t e  o n l y  f o r  n o r t h - f a c i n g s h o o t 
i n g , s o  t h e  e n t i r e t a nk mu s t  r o t a t e  3 6 0  d e g r e e s  i n  s t e p s  o f  4 5  
d e g r e e s . 

T h e  f i r s t  t h i n g t o  d o  i s  t o  s a v e  t h e  n o r t h - f a c i n g  t a nk s p r i t e  a s , 
l e t ' s  s a y ,  s p r i t e  O .  

N e x t  s e l e c t  o p t i o n 8 t o  R o t a t e  S p r i t e  O n  G r i d  and  s a v e  a 9 0  
d e g r e e  r o t a t i o n a s  s p r i t e  2 ,  a 1 8 0 d e g r e e  r o t a t i o n a s  s p r i t e  4 ,  
a n d  a 2 7 0  d e g r e e  r o t a t i o n a s  s p r i t e  6 .  

N e x t , d r a w  a n o r t h e a s t - f a c i n g v e r s i o n o f  t h e  t a nk ( w i t h a n o r t h 
e a s t - f a c i n g t u r r e t ) a n d  s a v e  i t  a s  s p r i t e  1 .  

R o t a t e  t h i s s p r i t e  9 0  d e g r e e s  t o  o b t a i n  a s o u t h e a s t - f a c i n g t a nk 
and s a v e  a s  s p r i t e  3 ,  r o t a t e  1 8 0  d e g r e e s  f o r  # 5 ,  a n d  2 7 0  d e g r e e s  
# 7 .  ( y o u w i l l  o n l y  b e  u s i n g t h e  9 0  d e g r e e  r o t a t i o n o p t i o n  s i n c e  
a 9 0  d e g r e e  r o t a t i o n o f  a s p r i t e  t h a t  h a s  a l r e a d y  b e e n r o t a t e d  9 0  
d e g r e e s  i s  a 1 8 0  d e g r e e  r o t a t i o n ) . 

T h e  t e c h n i q u e s  o f  m i r r o r  i m a g i n g and  r o t a t i o n c an s av e  a g r e a t  
d e a l  o f  t i m e  i n  t h e  c r e a t i o n o f  a n i m a t i o n  s e q u e n c e s .  

T h e  i nv e r s e  o p t i o n c an b e  u s e d  f o r  s p e c i a l  e f f e c t s , s u c h a s  t h e  
Z A P  s e q u e n c e  i n  t h e  S t a r S p r i t e  M a z e  g a m e .  
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2 9 . Mul t i p l e  S p r i t e  S h ap e s  

I t  i s  p o s s i b l e  t o  g e t  3 2  X 3 2  s p r i t e s  w i t h  t h e  s i m p l e  S i n g l e  
S p r i t e  E d i t o r  p r o g r a m  d i s cu s s e d a b o v e , b u t  f o r l a r g e r  s h ap e s  o r  
mu l t i p l e  c o l o r s  i n  s p r i t e  s h ap e s , y o u  w i l l  n e e d  t h e  Mu l t i p l e · 
S p r i t e  E d i t o r  p r o g r a m .  

T o  r u n  t h e  M u l t i p l e  S p r i t e  E d i t o r , s e l e c t  o p t i on 3 S p r i t e  Mak
i ng / E d i t i n g  & S c e n e  E x a m i n a t i on f r o m  t h e  S t a r S p r i t e  d i s k  m e nu 
( s i d e  B ) , t h e n  c h o o s e  o p t i on 3 ,  Mu l t i p l e  S p r i t e  E d i t o r  i n  t h e  
S p r i t e  M a k i ng / E d i t i ng m e nu .  

Y o u  w i l l  b e  a b l e  t o  c r e a t e  6 4  X 6 4  s p r i t e s  i n  t h i s p r o g r a m 
( c o mp o s i t e  s p r i t e  c l u s t e r s  c o mp o s ed o f  f ou r  3 2  X 3 2  s p r i t e s ) .  

No t e : Th e r e  i s  r e a l ly o n l y  o n e  t y p e o f  s p r i t e  - - 8 X 8 
p ix e l s . 

I f  y ou  u s e  s i z e  O ,  t h i s 8 X 8 p i x e l  m a t r i x  i s  a l l  t h a t  i s  d i s 
p l ay e d . 

I f  y o u  u s e  s i z e  1 ,  a 1 6  X 1 6  s p r i t e  w i l l  b e  d i s p l a y e d  ( wh i c h  
r e p r e s e n t s  f o u r  8 X 8 s p r i t e  n u m b e r s  i n  a r o w  t o  m ak e  u p  i t s  
s e p a r a t e  p a r t s ) .  

Y o u  w i l l  n o t  g e t  a l a r g e r  v e r s i o n o f  y o u r  s p r i t e  b y  g o i n g f r o m  
s i z e  0 ( & R Z O )  t o  s i z e  1 ( & R Z l ) . S i z e  1 m e a n s  o n l y  t o  u s e  f o u r  
s p r i t e s  i n  a r o w  f o r  y o u r  s c r e e n  d i s p l a y , w h i l e  s i z e  0 m e a n s  u s e  
o n l y  1 .  

M a g n i f i c a t i on ,  o n  t h e  o t h e r  hand , w i l l  iive  y ou a l a r g e r  s p r i t e .  

A n  8 X 8 s p r i t e  w i l l  t u r n  i n t o  a 1 6  X 1 6  b l o c k y - l o o k i n g  s p r i t e  
( s t i l l  u s i n g  o n l y  e i g h t  b y t e s  o f  d a t a ) ,  when  m a g ni f i c a t i on 1 i s  
s p e c i f i e d  ( & RM l ) .  S i m i lar ly ,  a 1 6  X 1 6  s p r i t e  w i l l  b e  d i s p l ay e d  
i n  3 2  X 3 2  p ix e l s  when  m a g n i f i c a t i on 1 i s  s e l e c t e d .  

M a g n i f i c a t i o n  1 t ak e s e a c h  p i x e l  o n  t h.e s c r e e n a n d  d i s p l ay i t  a s  
a s q u a r e  o f  p i x e l s  2 p ix e l s  w i d e  and  2 p i x e l s  h i g h .  

M a g n i f i c a t i o n 0 g i v e s  a 1 - t o - 1  c o r r e s p on d e n c e  b e t w e e n  d a t a  and 
d i s p l ay ,  at the p i x e l  l e v e l .  

A p i x e l  i s  t h e  s m a l l e s t  u n i t o f  s p r i t e - b u i l d i n g  m a t e r i a l  a v a i l 
ab l e .  T h e  2 X 2 p i x e l s  o f  m a g n i f i c a t i on 1 a r e  s l i g h t l y  b l o cky b u t  
s t i l l  e f f e c t i ve f o r  c e r t a i n  d i s p l ay s .  

T o  r e i t e r a t e , i f  y o u  u s e  s i z e  1 r a t h e r  than s i z e  0 ,  f ou r  ( r a t h e r 
t h an one ) s p r i t e s  ( 8  X 8 )  w i l l  b e  d i s p l a y e d  a t  o n c e ,  g i v i ng � 1 6  
X 1 6  s h a p e .  

I f  y o u  s w i t c h  f r o m  m a g n i f i c at i on 0 t o  m a g ni f i c a t i on 1 e a c h  o f  
t h e s e  f o u r  8 X 8 s p r i t e s  w i l l  u s e  2 X 2 p i x e l s  t o  r e p r e s e n t  e a c h  
p i x e l  o f  s p r i t e  t a b l e  d a t a  s o  y o u r  1 6  X 1 6  ( f ou r  8 X 8 s p r i t e s )  
s p r i t e s  w i l l  b e  d i s p l ay e d  a s  3 2  X 3 2  s p r i t e  s h ap e s .  
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I f  y o u  d e c i d e  t o  h a v e  t w o  s p r i t e s , o n e  o n  t o p  o f  t h e  o t h e r , w h i l e  
u s i n g  s i z e  1 a n d  m a g n i f i c a t i o n 1 ,  y o u  w i l l  h a v e  a 3 2  X 6 4 
' ' s p r i t e '1 • O r  u s e  f o u r  s p r i t e s  in a c l u s t e r  a n d  e n d  up w i t h  6 4 X 
6 4  " s p r i t e s " .  

W h e n  u s i n g  m u l t i p l e  s p r i t e s  t o g e t h e r  t o  p r o d u c e  a l a r g e ,  c o m p l e x  
s h ap e ,  t h e  b u r d e n i s  u p o n  y o u  t o  k e e p  a l l  t h e s e  s p r i t e s  a t  t h e  
c o r r e c t  l o c a t i on s  t o  p r o d u c e  a s i n g l e  s h a p e .  

T h i s m e a n s  t h a t  a 1 1 3 2 X 3 2  s p r i t e '' ( f o u r  s p r i t e s  d i s p l ay e d  a s  
o n e )  i s  a s  l a r g e  a s  y o u w i l l  e v e r d i s p l a y w i t h  o n l y  o n e  c o m m a n d . 

L e t ' s  p r e t e n d  w e  h a v e  a 3 2  ( w i d e )  X 6 4  ( t a l l )  m an s h a p e  n o w ,  
r e q u i r i n g  t w o  c o m m a n d s t o  d e a l  w i t h h i s  e n t i r e  s h a p e .  

add r e s s e d  ( d e a l t  with) with only one command ; 

let ' s  c a l l  this  video p l ane /10 and sprite  flO .  
/ EBZ } In s i z e  I ,  a l l  four o f  these BXB s p r i t e s  can be 

I 3 
Actual sprite ____________..-

, t ab'le numbers 
: ' o f each 

BXB sprite :---__�EE6 
.} This will b e  video plane Il l and sprite 114 .  Notice 

that each sprite ( 1 6X1 6 ,  size 1 ,  mag .  1 or 2)  

requires one video plane number for i t s el f .  

5 7 

Sprite 0 
video 
p lane 0 

Sprite 4 
video 
p lane 1 

t To .move man horizontally b o th upper and lower 
sprite mus t  be changed . 
&AX 0 , 40 moves  this part of the man . 

} &AX 1 ,  40 moves this part of the man . Rememb er 
that Y coordinates mus t  have prev�ous ly b een s e t  
to the top one b e ing 3 2  (ma g . 1 )  or 1 6  (mag . 0 )  
less  than the bottom .  
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2 9 . 0 . 1 .  Mu l t i p l e  S p r i t e  I n s p e c t i o n 

E n t e r  t h e  M u l t i p l e  S p r i t e  I n s p e c t i n g  p r o g r a m  s e l e c t i n g  o p t i o n 3 
f r o m  t h e  S t a r S p r i t e I d i s k  m e nu : S p r i t e  M a k i n g / E d i t i n g & S c e n e  
E x a m i n a t i o n )  

N e x t  s e l e c t  o p t i o n 4 ( M u l t i p l e  S p r i t e  I n s p e c t o r ) .  

O n c e i n  t h e  p r o g r a m  s p e c i f y a s p r i t e  t a b l e  n a m e  o f  S P R I T E  a n d  
g i v e  6 4  a s  t h e  n u m b e r  o f  s p r i t e s  i n  t h e  t a b l e .  No t e : S P R I T E  i s  
o n  t h e  s y s t e m  d i s k ,  s o  y o u  d o  n o t  n e e d  t o  s w i t c h d i s k s . 

W h e n  a s k e d  i f  y o u  w o u l d  l i k e  t o  l o a d a s p r i t e  a t t r i b u t e  t a b l e  
p r e s s  Y f o r  Y e s .  

U s e  t h e  n a m e  S P R I T E . AT R .  Ag a i n , t h e r e  i s  n o  r e a s o n t o  s w i t c h  
d i s k s . 

S p e c i f y  8 a s  . t h e  nu m b e r  o f  s p r i t e s  i n  t h e  s p r i t e  a t t r i b u t e  t a b l e .  

I f  a l l  w e n t w e l l , y o u  s h o u l d  b e  l o o k i n g a t  t w o  v e r s i o n s  o f  a 
d w a r f . 

E i g h t  v i d e o  p l a n e s  w i l l  b e  d i s p l a y e d  o n  t h e  s c r e e n ,  e a c h  o f  w h i c h  
c o n t a i n s  o n e  3 2  X 3 2  s p r i t e  ( m a g n i f i c a t i o n 1 ,  s i z e  1 ) . B o t h t o p  
h a l v e s a n d  b o t h b o t t o m  h a l v e s c o n t a i n  t w o  s p r i t e s .  

N o t i c e  t h a t  h a t s  a n d  f a c e s  a r e  d i f f e r e n t  c o l o r s .  
b o o t s . 

S o  a r e  l e g s  a n d  

S p r i t e  0 i s  a f a c e  t h a t  f a c e s  r i g h t .  S p r i t e  1 i s  a n  a r m  t h a t  
f a c e s r i g h t .  S p r i t e  2 i s  t h e  s h i r t  and  s h o e s  ( f a c i n g r i g h t ) .  
S p r i t e  3 i s  t h e  h a t  a n d  c o l l a r  ( f a c i n g  r i g h t ) .  

S p r i t e s  4 t h r o u g h  7 a r e  t h e  m i r r o r  i m a g e s  o f  0 t h r o u g h  3 ( s o  t h e  
m a n  c an f a c e  l e f t  a s  w e l l  a s  r i g h t ) .  

No t e : T h e  nu m b e r s  0 t h r o u g h  7 d i s c u s s e d  a b o v e  a r e  t h e  s p r i t e  
t a b l e  n u m b e r s .  T o  u s e  t h e s e  s p r i t e s  i n  A m p e r s p r i t e  
� n d s ,  y o u  m u s t  mu l t i p l y t h e  t a b l e  nu m b e r  b y  4 
( t h e s e  a r e  1 6  X 1 6  s p r i t e s ) .  

E a c h  s p r i t e  c a n  b e  g i v e n  i t s  o w n c o l o r  a n d  p o s i t i o n  o n  t h e  
s c r e e n .  T h e s e  a r e  c a l l e d  a t t r i b u t e s .  

L o c a t i o n o f  a s p r i t e  i s  s p e c i f i e d  i n  t e r m s  o f  t h e  l o c a t i o n o f  t h e  
up p e r  l e f t  c o r n e r  o f  t h e  s p r i t e .  

I n  t h e  e x a m p l e  o n  y o u r  s c r e e n , t h e  f a c e  a n d  h a t  s p r i t e s  a r e  g i v e n  
t h e  s a m e X a n d  Y c o o r d i n a t e s  ( t h e y  g o  i n  t h e  s a m e p l a c e ) .  

T h e l e g  a n d  s h o e  s p r i t e s  a r e  3 2  v e r t i c a l  u n i t s  l o w e r  t h a n t h e  
f a c e  a n d  h a t  c o o r d i n a t e s , s o  t h e y  h a v e  t h e  s a m e  X c o o r d i n a t e , b u t  
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t h e  Y c o o r d i n a t e  i s  3 2  g r e a t e r .  

T o e x a m i n e w h y  t h e  f a c e  a n d  h a t  s p r i t e s  a r e  p l a c e d a t  t h e  s a m e  
c o o r d i n a t e s ,  g e t  b a c k  t o  t h e  m a i n  d i s k  m e n u a n d  s e l e c t  o p t i o n 3 
( S p r i t e  M a k i n g / E d i t i ng & S c e n e  E x a m i n a t i o n ) .  

F r o m  t h e  S p r i t e  M a k i n g  m e nu ,  s e l e c t  o p t i o n 3 ( M u l t i p l e  S p r i t e  
E d i t o r ) .  

S e l e c t  o p t i o n 5 ( L o a d i n  S p r i t e  G e n e r a t o r  T a b l e ) .  

W h e n  a s k e d  i f y o u w o u l d  l i k e  t o  s e e  a l l  t h e  s p r i t e s  i n  t h e  t a b l e , 
t y p e Y f o r  Y e s .  S a y  t h e r e  a r e  6 4  s p r i t e s  i n  t h e  t a b l e .  

T h e r e  a r e  f e w e r  t h a n  6 4  s p r i t e s  i n  t h e  t a b l e , s o  t h e  e m p t y l o c a 
t i o n s  i n  t h e  s p r i t e  d i s p l a y  a r e  b l a n k .  

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

F o l l o w  d o w n w a r d s  f r o m  t h e  s e c o n d , t h i r d , s i x t h  a n d  s e v e n t h  
s p r i t e s  i n  t h e  t o p  r o w .  E a c h  ve r t i c a l  c o lu mn o f  s p r i t e s  i s  an 
a n i m a t i o n s e q u e n c e  o f  s e v e n  s h a p e s .  

No t i c e  t h a t  u n d e r n e a t h t h e  h a t  a n d  f a c e  s p r i t e s  t h e r e  a r e  o n l y  
b l an k  o r  u n r e l a t e d  s p r i t e s .  

A s  t h e  d w a r f  w a l k s , o n l y  l e g  and s h o e  s p r i t e s  c h a ng e s h a p e .  Th i s  
i s  a c c o m p l i s h e d  b y  s p e c i f y i n g  t h e  s a m e s p r i t e  nu m b e r  f o r  t h e  h a t  
and  f a c e  f o r  t h e  e n t i r e  s e q u e n c e  w h i l e  c y c l i n g t h r o u g h  t h e  d i f 
f e r e n t  l e g  a n d  s h o e  s p r i t e s .  E a c h  s t e p  i n  t h e  s e q u e n c e  c h a n g e s  
t h e  X ( h o r i z o n t a l )  c o o r d i n a t e , a s  w e l l  a s  s o m e o f  t h e  s p r i t e  
numb e r s . 

Th e r e  i s a c t u a l l y  n o  s u c h  t h i n g  a s  a m u l t i c o l o r  s p r i t e ; t h e  
s p r i t e s  t h a t  a p p e a r  i n  m o r e  t h a n o n e  c o l o r  a r e  c o m b i n a t i o n s  o f  
s e v e r a l  s p r i t e s ,  c l o s e l y  o v e r l a i d .  

Ch o o s e  o p t i o n  6 ( P l a c e  A S p r i t e  F r o m  T a b l e  O n  G r i d )  a n d  s p e c i f y  
t a b l e  O .  Y o u  w i l l  n e e d  t o  e r a s e  o l d  s p r i t e s .  

N o w u s e  o p t i o n  C t o  C h o o s e  C u r r e n t  S p r i t e  C o l o r  a n d  c h o o s e  c o l o r  
1 ( g r e e n ) , t h e n  u s e  o p t i o n 6 a g a i n .  

Ch o o s e  s p r i t e  3 ( t h e  r e l a t i v e  n u m b e r  i n  t h e  t a b l e ) .  D o  n o t e r a s e  
o l d  s p r i t e s .  

T h e  s m a l l  s q u a r e  a t  t h e  r i g h t  s h o w s  y o u  m a g n i f i c a t i o n  0 r e p r e 
s e n t a t i o n o f  t h e  s p r i t e  o n  w h i c h  y o u  a r e  c u r r e n t l y  w o r k i n g .  T h e  
g r i d  p r o v i d e s  y o u  w i t h a n  e x p a n d e d  v e r s i o n o f  t h e  s p r i t e  t o  
f a c i l i t a t e  e d i t i n g .  

N o t i c e  t h a t  t h e  s p r i t e s  i n  t h e  s a m e  g r i d  q u a d r a n t  c a n  u s e  d i f f e -
r e n t  p a r t s  o f  t h e  q u a d r a n t , a n d  d i f f e r e n t  c o l o r s , t h e r e b y  a l l o w -
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i n g  m u l t i p l e  c o l o r s  i n  w h a t  l o ok s  l i k e  o n e  s p r i t e  ( a c t u a l l y  
s e v e r a l  s p r i t e s  o v e r l a i d ) .  

C h o o s e  o p t i on B ( Ch o o s e  G r i d  # 1 - 4 F o r  S p r i t e ) .  C h o o s e  g r i d  
nu m b e r  2 ,  a n d  s e l e c t  o p t i o n 6 t o  d i s p l a y  a s p r i t e .  

W h e n  p r o m p t e d  f o r  t h e  s p r i t e  n u m b e r  t o  d i s p l ay ,  s e l e c t  s p r i t e  
nu mb e r  2 .  

D o  n o t  e r a s e  o l d  s p r i t e s .  
a n d  s p e c i f y  c o l o r  3. 

N o w  c h o o s e  o p t i o n  C ( C o l o r  C h a n g e ) ,  

S e l e c t  o p t i o n 6 t o  P u t  S p r i t e  o n  G r i d .  
s p r i t e s . 

Ag a i n ,  d o  n o t  e r a s e  o l d  

A s  y o u m a y  h a v e  n o t i c e d ,  t h e r e  a r e  s e v e r a l  s p r i t e s  o v e r l a i d ,  o n e  
o n  t o p  o f  a n o t h e r , o n  t h i s g r i d .  Y o u  c an g e t  a g o o d  p i c t u r e  o f  
h o w  a m u l t i c o l o r  s e t  o f  s p r i t e s  w i l l  l o o k u s i n g t h i s t e c h n i q u e .  
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3 0 . Ap p 1 e  G r aphi c s  Ve r su s  VD P  G r aphi c s  

Th e r e  a r e  s e v e r a 1  m a j o r  d i f f e r e n c e s  b e t w e e n  c o nv e n t i o n a l  Ap p l e  
g r a p h i c s  a n d  t h e  g r a p h i c s  g e n e r a t e d  b y  t h e  VDP ( T M S 9 9 1 8 A ) .  O n e  
o f  t h e  f i r s t  d i f f e r e n c e s ,  a n d  o n e  o f  t h e  m o s t  i m p o r t a n t  c o n c e p t  
i n v o l v e d  i n  t h e  g e n e r a t i o n o f  s p r i t e s  a n d  p a t t e r n s  i s  t h a t  o f  
m a p p i n g  t h e  e i g h t  b i t s  i n  a d a t a  b y t e  t o  t h e  s c r e e n .  

W h e n  o n e  o f  t h e  u t i l i t y  p r o g r a m s  d i s p l a y s  t h e  m e s s a g e  
C A L C ULA T I NG ,  w h a t  i s  a c t u a l l y  h a p p e n i n g  i s  t h a t  t h e  p r o g r a m  i s  
e n c o d i n g t h e s e  d a t a  b y t e s ,  o r  d e c o d i n g  p r e - e x i s t i n g  d a t a  b y t e s  
f o r  c o n v e n i e n t  d i s p l a y .  

T h e s e  u t i l i t y p r o g r a m s  f u n c t i o n i n d e p e n d e n t l y  o f  t h e  S u p e r S p r i t e  
b e c au s e , a l t h o u g h  t h e y  d e s i g n  s p r i t e s  f o r  d i s p l ay o n  t h e  
S u p e r S p r i t e ,  t h e y  u s e  c o nve n t i o n a l  Ap p l e  g r a p h i c s  f o r  t h e  d i s 
p l a y s . 
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3 1 . S p r i t e  An i ma t i o n and P a th T e s t i n g  

3 1 . 1 .  S p r i t e  An i ma t i o n T e s t i ng 

F r o m  t h e  S t a r S p r i t e  I d i s k m e nu , c h o o s e  o p t i o n 3 ( S p r i t e  M a k 
i n g / E d i t i n g  & S c e n e  E x a m i n a t i o n ) .  

I n  t h e  s u b m e nu c h o o s e  o p t i o n  6 ( S p r i t e  An i m a t e , S i d e w a y s ) . 

C h o o s e  o p t i o n 2 ( S p e c i f y  M a g n i f i c a t i o n F a c t o r ) .  

P r e s s  f o r  t o  g e t  m a g n i f i c a t i o n 1 .  

P r e s s  f o r  M a c h i n e  L a n g u a g e An i m a t i o n ;  r i g h t w a r d s .  

I n  r e s p o n s e  t o  t h e  " d e f au l t  s p r i t e s "  q u e s t i o n ,  t y p e  N f o r  N o  - 
y o u d o  n o t  w an t  d e f a u l t s p r i t e s .  

S p e c i f y  E T  f o r  t h e  s p r i t e  g e n e r a t o r  t a b l e  n a m e  a n d  3 f o r  t h e  
nu m b e r  o f  s p r i t e s  i n  t h e  t a b l e .  

S w i t c h i n g d i s k s  i s  u �n e c e s s a r y .  

G i v e  t h e  s e q u e n c e  O ,  t h e n  1 ,  t h e n  2 ,  a n d  t h e n  p r e s s  < Re t u r n > .  

N o w  g i v e  a s t e p  v a l u e  o f  1 f o r  h o r i z o n t a l  m o v e s ( X  c o o r d i n a t e  
i n c r e m e n t i n g ) and  a d e l a y l o o p h i g h  b y t e  o f  1 1 1 . 

R e a d  t h e  i n s t r u c t i o n s  a b o u t  C T R L  R e s e t  a n d  R U N .  

T h e  f i g u r e ' s  f e e t  m o v e  b a c k  and  f o r t h t o o  m u c h  w i t h  t h e s e  v a l u e s .  

T r y  a s t e p  v a l u e  o f  2 .  

T h e  a c t i o n i s  g e t t i n g j e r k y . 

T r y  S t e p  1 w i t h m a g n i f i c a t i o n 0 ( u s i n g  m e nu o p t i o n 2 ) .  A l i t t l e  
b e t t e r  b u t  s t i l l  n o t  t o o  g o o d .  

H e r e  a r e  s o m e  o f  t h e  f a c t s  w e  m i g h t  l e a r n  a b o u t  s p r i t e  s e q u e n c e s  
f r o m  t h e s e  e x p e r i m e n t s :  

1 .  U s e m a ny ( 8 - 3 2 )  s h a p e s  w i t h s m a l l  h a r d l y - n o t i c e a b l e  c h a n g e s  
r a t h e r t h a n  t h r e e  s h a p e s  w i t h l a r g e  d i f f e r e n c e s  b e t w e e n  
t h e m . 

2 .  T r y  t o  g e t  b e t w e e n  1 2  a n d  2 4  f r a m e s p e r  s e c o n d  i n  s p e e d .  
( E x p e r i m e n t  w i t h d e l a y l o o p v a l u e s . )  

3 .  I n c r e m e n t  w i t h a s t e p  v a l u e  o f  o n e  i f  p o s s i b l e  o r  t w o  
i f  n e c e s s a r y , b u t  n o  m o r e .  

4 .  U s e  ap p r o p r i a t e  o r i e n t a t i o n .  T h e  s p r i t e ' s  w a l k  w o u l d  p r o b 
a b l y  b e  m o r e  e f f e c t i v e  i f  v i e w e d  h e a d - o n .  
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5 .  U s e  ap p r o p r i a t e ly s h ap e d  s p r i t e s .  E T ' s  f e e t  d o  n o t  w i g 
g l e  b a ck  a n d  f o r t h l i k e  s e a l  f l i p p e r s  - - h e  s o r t  o f  r o c k s  
b a c k  and f o r th f r o m  s i d e  t o  s i d e , w i t h  s m a l l  f o r w a r d  l e g  
m o v e m e n t s .  He al s o  d o e s  n o t  u s e  h i s h a n d  a s  d e p i c t e d .  

6 .  D o n ' t  b e  a f r a i d  t o  h a v e  s h ap e ' s  d e t a i l s  ani m a t e d  a s  a 
s e q u e n c e  p r o g r e s s e s .  E a r s  o r  h an d s  o r  c l o th i n g  m i g h t  
s w i n g  o r  f lu t t e r , an  e y e  m i g h t  b l i nk , e t c .  

Y o u  c an s e e  n o w  what  t h i s S p r i t e  An i m a t i on p r o g r a m  i s  u s e d  f o r :  
S i mp l e  t e s t i n g  o f  r i gh t w a r d  ani m a t i o n s e q u e n c e s  y ou h a v e  c r e a t e d  
i n  s p r i t e  t ab l e s  w i th t h e  s p r i t e  c r e a t i on u t i l i t i e s  i n  t h e  S t a r 
S p r i t e  s y s t e m .  Q u i t  w i t h o p t i o n 3 o r  e l s e  u s e  R U N  M E N U  i n  i m m e d 
i a t e  m o d e .  

3 1 .  2 .  S p r i t e  P a th T e s t i ng 

S e l e c t  o p t i on 3 f r o m  t h e  S t a r S p r i t e  m e nu ( S p r i t e  M a k i n g / E d i t i ng & 
S c e n e  E x a m i n a t i o n )  and t h e n  c h o o s e  ( 7 )  S p r i t e  An i m a t e , On P a th s , 
f r o m  t h e  sub m e nu .  

In  t h e  p r o g r a m , s e l e c t  o p t i on 9 t o  RUN An i m a t o r , a n d  p r e s s  (Re 
t u r n > f o r  d e f au l t  v a lu e s  f o r  a l l  o f  the  q u e s t i on s  a s k e d . 

Ad j u s t  p ad d l e  knob  0 un t i l  t h e r e  a r e  r e d  s h a p e s  o n  a b l a ck b a ck
g r ound  ( t h i s  p ad d l e  t e s t s  b a ck g r o u n d  c o l o r s ) ,  

P r e s s  e a ch  p ad d l e  b u t t o n .  

O n e  p a d d l e  b u t t o n  c h o o s e s  m a g n i f i c a t i on 0 , t h e  o th e r , m a g n i 
f i c a t i o n  1 .  

Ad j u s t  p ad d l e  1 s o  t h a t  t h e  s p r i t e s  a r e  m o v i n g  s l o w , f a s t ,  o r  i n 
b e t we e n .  A l i t t l e  l e s s  t h an f u l l y  c o un t e r c l o ck w i s e  g i ve s  the  
f a s t e s t  s p e e d .  C l o c k w i s e  g i v e s t h e  s l o w e s t  s p e e d ( 1 0 0 %  c oun
t e r c l o ck w i s e  w o rk s  a l s o ) .  

c au s e s  a c t i on t o  p au s e ,  s i s  the  s o und  t o g g l e  ( t u r n s  t h e  s ound  
o n  and  o f f ) ,  and  p r e s s i n g  t h e  keys  0 through  9 t u r n  t h e  s p r i t e  o n  
t h e  v i d e o  p l a n e  c o r r e s p o n d i ng t o  t h e  numb e r  t y p e d  d i f f e r e n t  
c o l o r s .  Y o u  c an a l s o  t e s t  c o l l i s i on che cking  b y  chang i n g  t h e  
c o l l i s i o n  p a r a m e t e r  i n  t h e  q u e s t i on s  y o u  an s w e r .  L e n g t h  and  
v o l u m e  of  the  c o l l i s i on s ound  are  a l s o  chang e ab l e .  

T h e  s p r i t e  p au s e s  when  d o ne  g o i ng  i n  a c i r c l e .  P au s e s  a r e  p u t  
i n t o  p a t h s  b y  a n s w e r i n g  y e s  t o  t h e  D o  Y o u  W a n t  A P a u s e ?  q u e s t i o n 
y o u e n c o u n t e r e d  i n  t h e  P a th C r e a t i o n p r o g r a m .  

P e rhap s y o u  n o t i c e d  in  t h e  p r o g r a m  m e nu t h a t  the r e  a r e  m any f i l e  
l o ad i ng a n d  f i l e  c r e a t i ng u t i l i t i e s .  Y o u  c o u l d  l o a d i n  P ATH3 
( f r o m  the A s i d e  of the d i s k )  by  c h o o s i n g  ( 3 )  B L O AD S p r i t e  P a t h  
T ab l e  a n d  u s i n g  t h e  n a m e  PATH3 , a n d  t h e n  u s e  op t i o n 9 t o  Ru n 
An i ma t o r . 
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T h e r e  i s  e v e n  a s u b p r o g r a m t o  c r e a t e  p a t h t a b l e s  t h e  h a r d  w a y - 

i np u t i ng nu mb e r s  f r o m  t h e  k e y b o a r d .  T h e  Al i en P a t h  C r e a t o r  U s i ng 
P a d d l e s  u t i l i ty i s  a m u c h  e a s i e r  w ay t o  g o .  I f  y o u  p r e f e r  n o t  t o  
u s e  p a d d l e s ,  y o u  w o u l d  u s e  t h e  k e y b o a r d  i n p u t  u t i l i t y .  

O n c e  y o u  h a v e  m a d e  s p r i t e  s e q u e n c e s  f o r  ani ma t i on ,  y ou sh odld  
e i t h e r  t e s t  t h e m  i n  t h e  S t a r S p r i t e  Ar c a d e  g a m e  ( u s i ng t h e  o p t i on 
t o l o ad i n  u s e r - c r e a t e d  g a m e  f i l e s  b e f o r e  p l ay i ng  t h e  g a m e )  o r  
w i t h the  S p r i t e  An i m a t e , O n  P a th s  u t i l i ty d e s c r i b e d  a b o v e .  
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3 2 . Mak ing / E d i t i n g  F i l e s  t o  Be U s e d By Game s 

3 2 . 1 .  Ma z e  C r e a t i on 

F r o m  t h e  m a i n  sy s t e m  m e nu , s e l e c t  o p t i o n 4 ( M a k i n g / E d i t i n g  F i l e s  
U s e d  b y  G a m e s ) . 

In the  s u b m e nu , ch o o s e  1 ( M a z e C r e a t i o n U s i ng G a m e  P a d d l e s ) .  

N o t e : I f  y o u  h a v e  n e v e r  p l a y e d  t h e  S t a r  S p r i t e  M a z e  g a m e , d o  
s o  b e f o r e  r e a d i n g  o n .  

In  the  p r o g r a m , s e l e c t  o p t i o n  2 ( L o a d and  S e e  M a z e ) .  

S p e c i f y N AM E M  a s  t h e  m a z e  f i l e ' s  n a m e  ( n o  n e e d  f o r  a n y  d i s k  
s wi t c h i n g ) .  

L i k e  s p r i t e s , p a t t e rn s  a r e  b a s e d  u p on 8 -b i t -p e r - b y t e  h i - r e s  
g r ap h i c s  d i s p l ay ,  s o  VDP  p a t t e rn t ab l e  p i c t u r e s  d o  n o t  w o r k  o n  
Ap p l e  h i - r e s  s c r e e n s .  

T h e  va r i ou s  p a t t e rn c h a r a c t e r s  t h a t  m ak e  u p  t h e  m a z e p i c tu r e  a r e  
a l l  hpl o t t e d  o n e  a t  a t i m e i n  t h i s m a z e  vi e w ing / c r e a t i n g  u t i l i t y ,  
c au s i ng t h e  m a z e  d i s p l ay t o  b e  s o m e wh a t  s l o w ,  

T h e  N AM E M  f i l e  i s  u s e d  i n  t h e  S t a r S p r i t e  M a z e  g a m e .  

N o w ch o o s e  o p t i on 1 ( C r e a t e  M a z e )  and  c h o o s e  n o t  t o  h ave  
S C O RE : O O O O O  p u t  i n t o  your  m a z e .  

Ch o o s e  t o  h a v e  m a z e f r a m e  c h a r a c t e r s  P O KE e d  i n  ( i n t o  t h e  p a t t e r n 
t ab l e ) . 

Af t e r  r e a d i n g  the  i n s t r u c t i o n s , u s e  t h e  p ad d l e s and  k ey b o a r d  t o  
c r e a t e  a m a z e .  

S a v e  ( S )  t h e  m a z e  f i l e  o n  a d i f f e r e n t  d i s k ( s w i t c h  t o  a d a t a  d i s k 
whi l e  t h e  f i l e  � av e s ) .  

U s e  o p t i o n  2 t o  L o a d  An d S e e  Ma z e .  U s e  E S C t o  e x i t  p r o g r a m .  

3 2 . 2 .  Ma z e  D i r e c t i on T a b l e  C r e a t o r  

F r o m  S t a r Sp r i t e  s y s t e m  m e nu , s e l e c t  o p t i on 4 t o  g e t  t o  Mak
i n g / E d i t i n g  F i l e s  U s e d  By G a m e s .  

N e x t , c h o o s e  o p t i on 3 t o  g e t  t o  M a z e  D i r e c t i on T a b l e  C r e a t o r .  

I n  t h e  p r o g r a m  p r e s s  ( R e t u r n >  t o  c o n t i n u e  a n d  g i v e  t h e  n a m e  o f  
y o u r  n e w l y - c r e a t e d  m a z e t ab l e .  Y o u  w i l l  n e e d  t o  s w i t c h  t o  y o u r  
d a t a  d i s k  wh i l e t h e  f i l e  l o ad s .  

T h e m a z e w i l l  b e  d i s p l a y e d  o n  t h e  s c r e e n ,  a n d  y o u  w i l l  s e e  
" W O RK I NG ! "  f l a sh o n  y o u r  s c r e e n .  

S t a r S p r i t e  I - 9 9  
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W h e n  t h e  l o a d  i s  c o m p l e t e ,  y o u  w i l l  s e e  a s q u a d r o n o f  d o t s  h o p 
p i ng  a r ound  o n  y o u r  m a z e .  

W h a t  i s  h a p p e n i n g  h e r e  i s  t h a t  t h e  Ap p l e  c o l l i s i on c o u n t e r  i s  
b e i n g  u s e d  t o  f i g u r e  o u t  w h i c h  d i r e c t i on s  a r e  p o s s i b l e  t o  m o v e  
in . 

Ev e ry 3 2  X 3 2  s e c t i on o f  t h e  m a z e i s  t e s t e d .  

The  d a t a  r e p r e s en t i ng whe t h e r o n e  c a n  m o v e  n o r th , e a s t , w e s t ,  o r  
s ou t h  f r o m  e a ch  s e c t i on i s  s av e d  i n  a d i r e c t i on t ab l e ,  

A 0 m e a n s  t h e  p a t h  i s  n o t  a v a i l a b l e ,  A 1 o r  2 o r  3 o r  4 m e an s  
y o u  c an m o v e  e a s t ,  s ou th , w e s t ,  o r  n o r th r e s p e c t iv e l y .  

Y o u  w i l l  n e e d  t o  h a v e  t h i s t a b l e  s o  t h a t  y o u r  p r o g r a m  c a n k n o w  
wh a t  d i r e c t i on s  y o u r  s u p e rb u g  c a n  t r av e l  i n  t h e  S t a r S p r i t e  M a z e  
g a m e , a n d  y o u  w i l l  a l s o  n e e d  i t  f o r  t h e  c r e a t i o n o f  a p a t h t a b l e  
f o r  y o u r  m a z e ,  w h i c h  i s  c o m i n g  n e x t .  

W h e n  y o u  s a v e  y o u r  d i r e c t i o n  t a b l e , g i v e  i t  a n a m e  t h a t r e l a t e s  
t o  y o u r  m a z e ' s  n a m e , a n d  s w i t c h  t o  t h e  s a m e  d a t a  d i s k  y o u r  m a z e 
i s  o n ,  

3 2 . 3 .  Rand om Ma z e  P a th C r e a t o r  

F r o m  t h e  S t a r S p r i t e  s y s t e m  m e nu c h o o s e  o p t i on 4 t o  g e t  t o  ( M ak
i ng / E d i t i n g  F i l e s  U s e d  By G a m e s ) .  

I n  t h e  s u b m e nu c h o o s e  o p t i o n 2 Rand o m  Ma z e  P a t h  C r e a t o r ,  

P r e s s  t h e  ( R e t u r n >  k e y  t o  c o n t i n u e  a n d  s p e c i f y  t h e  n a m e  o f  y o u r  
m a z e ' s  d i r e c t i on t a b l e .  Y o u  w i l l  n e e d  t o  s w i t c h t o  y o u r  d a t a  
d i s k . 

Wh e n  t h e  p r o g r a m  a s k s  y o u  t o  s w i t c h b a c k  t o  y o u r  p r o g r a m  d i s k m a y  
l e a v e  t h e  d a t a  d i s k i n  t h e  d r i ve o n l y  i f  y o u  g o  o n  t o  f i n i s h  and 
s ave th i s  p a th t a b l e .  

No t i c e  t h a t  t h e r e  w i l l  b e  3 2  d i f f e re n t  p a t h s  c r e a t e d , e a c h  w i th 
4 0  d i f f e r e n t  s e g m e n t s .  A " s e g me n t "  m e an s  t h a t  an a l i e n  h a s  m o v e d  
3 2  u n i t s  i n  a g i v e n  d i r e c t i o n a n d  i s  n o w  i n  a d i f f e r e n t  m a z e  
s e g me n t  t h a n  the  o n e  i t  j u s t  l e f t .  

The  d i r e c t i on r a n d o m l y  cho s e n  i n  any s e g m e n t  m u s t  b e  a p o s s i b l e  
d i r e c t i on , s o  b e f o r e  i t  i s  r e c o r d e d  i t  i s  c h e c k e d  a g a i n s t  t h e  
d i r e c t i on t a b l e ' s  d a t a .  

S p e c i f y  a M a z e  P a t h  t a b l e  n a m e  t h a t  r e l a t e s t o  t h e  d i r e c t i on 
t a b l e  a n d  m a z e  t a b l e .  S w i t c h  t o  y o u r  d a t a  d i sk i f  i t  i s  n o t  
c u r r e n t l y  i n  y o u r  d i s k d r i v e . 

Y o u  n o w  h a v e  t h e  t h r e e  f i l e s  n e c e s s a r y  t o  r u n  y o u r  o w n  m a z e s  i n  
the  S t a r S p r i t e  M a z e  g a m e ,  
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L e t ' s  t e s t  o u t  y o u r  m a z e  in  the  g a m e  n o w .  

No t e : I n c i d e n t a l l y , m a k e  s u r e  y o u r  d a t a  d i s k  h a s  r o o m  f o r  a 
3 4 - s e c t o r  f i l e  b e f o r e  b e g i n n i n g  o r  y o u  w i l l  g e t  an 
e r r o r  and the p r o g r a m  w i l l  s t a r t  o ve r .  

F r o m the  S t a r S p r i t e  s y s t e m  d i s k c h o o s e  o p t i on 2 ( S t a r S p r i t e  
Ma z e ) .  

On c e  i n  the  g a m e  ch o o s e  o p t i on 3 ( Al t e r  G a m e  C h a r a c t e r i s t i c s  By  
Lo a d i n g  In  Game  T a b l e s Y o u ' ve M a d e ) .  

I n  t h e  s u b m e nu , u s e  o p t i on 6 t o  L o a d  M a z e  Na m e  T a b l e .  

S e l e c t  o p t i o n  7 ( L o ad D i r e c t i o n T a b l e ) ,  then  o p t i on 3 ( B l o a d 
S p r i t e  P a t h T ab l e ) .  

Y o u  w i l l  n e e d  t o  s w i t c h  t o  y o u r  d a t a  d i s k b u t  y o u  s w i t c h i n g  b a c k  
t o  t h e  p r o g r a m  d i s k  i n  b e t w e e n  f i l e  l o a d i n g  i s  n o t  n e c e s s a r y .  

U s e  E S C  t o  Re t u r n  T o  G a m e  M e n u .  

S e l e c t  o p t i o n  1 o f  the  m a i n  g a m e  m e nu ( P l ay G a m e  As I t  I s ) .  

C h o o s e  a s p e e d , r e ad t h e  i n s t ru c t i on s , and  p l a y .  

3 2 . 4 .  P a t h  C r e a t o r  ( F o r  S t ar S p r i t e  Ar c ad e  G ame ) 

F r o m  t h e  S t a r S p r i t e  s y s t e m  m e nu , c h o o s e  o p t i on 4 ( M a k i n g / E d i t i n g  
F i l e s  U s e d  By  G a m e s ) .  

I n  t h e  s u b m e nu c h o o s e  o p t i on 4 ( Al i en P a t h  C r e a t o r  U s i ng P a d 
d l e s ) .  

C h o o s e  o p t i on 2 ( L o ad & S e e  O l d  S p r i t e  P a t h  T a b l e ) . 

S p e c i fy PATH3  f o r  y o u r  p a th t a b l e  n a m e .  No d i s k s w i t c h i n g  i s  
n e c e s s ar y . 

G i v e  6 a s  t h e  nu m b e r  o f  s p r i t e  p a t h s .  

T h e  f i r s t  p a t h  w i l l  b e  d r a w n  o n  t h e  s c r e e n ,  a n d  y o u w i l l  h e a r a 
b e e p . 

P r e s s  any k e y  and the  s e c o nd  p a th  w i l l  b e  d r a w n .  Ag a i n , t h e  Ap p l e  
w i l l  b e e p  t o  s i g n i fy  t h a t  i t  h a s  c o m p l e t e d  t h e  p a t h .  

O n c e  t h e  s i x t h  p a t h  h a s  d r a w n ,  p r e s s  t h e  s p a c e  b a r  t w i c e  t o  
r e t u rn t o  t h e  menu  and ch o o s e  ( 1 )  C r e a t e  S p r i t e  P a t h  T ab l e .  

En t e r  6 f o r  numb e r  o f  s p r i t e  p a t h s  t o  m a k e .  

Y o u  w i l l  b e  c r e a t i n g  p a t h s  0 - 5 , s t a r t i ng w i t h O .  
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Re a d  t h e  i n s t ru c t i o n s . 

U s e  g a m e  b u t t o n  0 t o  m a r k  t h e  f i r s t  p a t h ' s  s t a r t i ng p l a c e .  
a s t e p  s i z e  o f  1 ,  2 ,  o r  3 f o r  n o w .  

G i v e  

M o v e  t h e  p a d d l e s  a n d  p r e s s  b u t t o n  0 f o r  e a c h  s e g m e n t ' s  e n d p o i n t .  

H i t Q w h e n  t h e  p a t h  i s  d o n e .  U s e  t h e  S p a c e  B a r  t o  e r a s e .  

O n c e  p a t h s  0 - 5  a r e  d o n e  y o u  w i l l  b e  p r o m p t e d  f o r  a s p r i t e  p a t h  
t a b l e  n a m e .  Y o u  w i l l  h a v e  t o  s w i t c h t o  a d a t a  d i ei k t o  s a v e  y o u r  
p a th s . 

I f  y o u  h a p p e n  t o  h i t  b u t t o n  0 ( t o  s i g n i f y  s e g m e n t  e n d p o i n t )  and  
t h e n  h i t i t  a g a i n , w i t h o u t  f i r s t  m o v i n g  t h e  c u r s o r  a t  l e a s t  f i v e  
d o t s  ( i n  a n y  d i r e c t i o n )  f r o m  w h e r e  i t  j u s t  w a s , y o u  w i l l  b e  a s k e d  
" D o  Y o u  W a n t  A P au s e  He r e ? " .  

I f  y o u  d e c i d e  t o  h a v e  t h e  a n i m a t i o n s t o p  a n d  f o r  t h e  s p r i t e  t o  
p au s e  f o r  a b i t  h e r e ,. a n s w e r  Y f o r  Y e s , o t h e r w i s e  a n s w e r  N f o r  
N o  and y o u r  i a s t  m o v e  w i l l  b e  d i s r e g a r d e d .  

K e e p  y o u r  s e g m e n t s  a t  l e a s t  f i v e  d o t s  l o n g .  

N o t i c e  t h a t  t h e  s e g m e n t s  o f  y o u r  p a t h s  a r e  a l l o w e d  t o  b e  o r i e n t e d  
i n  e i g h t  d i r e c t i on s  o n l y : n o r t h ,  w e s t , e a s t ,  s ou t h , n o r t h w e s t , 
n o r th e a s t ,  s ou t h w e s t ,  and  s ou t h e a s t .  

S o  when  y o u  c r e a t e  3 0  d e g r e e , 4 7  d e g r e e , o r  any o t h e r  ang l e  whe r e  
s e g m e n t s i n t e r s e c t , i t  w i l l  b e  c o r r e c t e d  t o  4 5  d e g r e e ,  9 0  d e g r e e , 
1 3 5  d e g re e ,  1 8 0  d e g r e e , 2 2 5  d e g r e e ,  2 7 0  d e g r e e ,  3 1 5  d e g r e e  o r  3 6 0  
d e g r e e .  I f  s u c h  a c o r r e c t i on w o u l d  run  y o u r  s e g m e n t  o f f  t h e  
s c r e e n , y o u  w i l l  b e  a s k e d  t o  e r a s e  � t .  E r a s i n g  i s  d on e  w i th t h e  
S p a c e  B a r .  

W h e n  y o u  have  c o m p l e t e d  a p a th  t a b l e , w h i c h  m u s t  h av e  a t  l e a s t  
s ix p a t h s  i n  i t , i t  i s  t i m e  t o  t e s t  i t  i n  t h e  S t a r S p r i t e  Ar c a d e  
Game . 

No t e : T h e  m o s t  e f f e c t i v e  p a t h s  g o  f r o m  o n e  s i d e  o f  t h e  s c r e e n  
t o  t h e  o t h e r .  

F r o m  t h e  S t a r S p r i t e  m e nu s e l e c t  o p t i on 1 ( P l ay A G a m e ) ,  a n d  i n  
t h e  g a m e  s u b m e nu c h o o s e  o p t i o n  1 ( S t a r S p r i t e  Ar c a d e ) .  

I n  t h e  a r c a d e  g a m e , c h o o s e  o p t i on 3 ( Al t e r  G a m e  C h a r a c t e r i s t i c s  
B y  L o a d i n g  I n  G a m e  T ab l e s  Y o u ' v e  M a d e ) .  

I n  t h e  U s e r - M a d e  F i l e  L o a d i ng m e nu c h o o s e  o p t i on 3 ( B l o ad S p r i t e  
P a t h T a b l e ) .  

S w i t c h  d i s k s  t o  y o u r  d a t a  d i s k .  Typ e i n  y o u r  f i l e  n a m e , t h e n  
p r e s s  E S C  t o  Re t u rn T o  G a m e  M e n u .  

No w ,  i n  t h e  g ame menu , s e l e c t  o p t i on 1 ( P l ay G a m e  a s  i t  I s ) .  
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I f  y o u u s e d s t e p  v a l u e s o f  5 th r o u gh 7 ,  y o u r  a l i e n s  w i l l  b e  
t r av e l i ng i n c r e d i b l y f a s t  and b e  h a r d  t o  h i t .  S t e p  v a lu e s  ove r 7 
m ak e  y o u r  a l i e n s  ( a t  s p e e d  1 - 5 )  a b l u r  o f  c o l o r .  T r y  v a lu e s  o f  1 
t h r ough  3 f o r  a r e a s o n a b l y  p a c e d  g a m e .  U s e  1 t o  1 0  f o r  g a m e  
s p e e d . 

3 2 . S .  S e q u e n c e , L i mi t and  S t e p  T a b l e  C r e a t i on 

F r o m  t h e  S t a r S p r i t e  m e nu cho o s e  o p t i o n  4 ( M ak i ng / E d i t i ng F i l e s  
U s e d  B y  G a m e s ) .  

I n  t h e  s u b m e nu c h o o s e  o p t i on 5 ( S e q u e n c e  T a b l e , S e q u e n c e  L i m i t 
T a b l e  And / O r  S t e p  T ab l e  C r e a t i o n ) .  

I n  th i s  m e nu c h o o s e  o p t i on 2 ( C r e a t e  S p r i t e  S e q u e n c e s  T a b l e  & 
Al s o  Sp r i t e  S e q u e n c e  L i m i t  T a b l e ) .  

A s e q u e n c e  t a b l e  s p e c i f i e s  t h e  e x a c t  s e q u e n c e  o f  s p r i t e s  t o  b e  
u s e d  i n  ani m a t i o n .  One  s e q u e n c e  i s  d o ne  o n  one  vi d e o  p l an e , 
u s i n g  f r o m  o n e  t o  e i g h t  s p r i t e  t a b l e  numb e r s .  

Y o u  w i l l  h a v e  t o  g i v e t h e  nu m b e r  o f  s p r i t e s  i n  t h e  s p r i t e  t a b l e  
and  t h e n  t h e  nu mb e r  o f  s p r i t e s  ( o r  vi d e o  p l an e s  u s e d )  i n  t h e  
s p r i t e  a t t r i b u t e  t ab l e .  

Th e f o l l owing  d i s p lay  wi l l  ap p e ar : 

F O R  E A C H  S P R I T E  P L ANE  U S E D  T Y P E  T H E  S E Q U E N C E  O R D E R  I N  W H I C H  T H E  
S P R I T E S  W I LL APPEAR : 

Y o u  w i l l  b e  t o l d  t o  t y p e t h e  s p r i t e  t a b l e  n u m b e r s  o f  t h e  s p r i t e s  
i n  t h e  s e q u e n c e , f o l l o w e d  b y  <Re t u r n > .  

W h e n  y o u  a r e  f i ni s h e d  e n t e r i n g  y o u r  s e q u e n c e ,  p r e s s  <Re tu rn>  
a l o n e  to  s i gn a l  t h e  e n d . 

I f  t h e  c o n c e p t  o f  a s p r i t e  s e q u e n c e  i s  n o t  c l e ar , p l ay S t a r S p r i t e  
A r c a d e  a n d  u s e  t h e  s l o w e s t  p o s s i b l e  d e l a y l o o p s o  t h a t  t h e  s p e e d  
i s  v e ry s l o w .  

No t i c e  h o w  e a ch s h ap e  c h ang e s  i n  ab o u t  e i gh t  d i f f e r e n t  w ay s  a n d  
t h e n  r e p e a t s  thi s c y c l e  o v e r  a n d  o v e r  a g a i n .  

Su p p o s e  y o u  c r e a t e d  a n  a l i e n  a n d  c a l l e d  i t  s h a p e ( t ab l e )  numb e r  
O ,  m o d i f i e d t h i s s h a p e  w i t h t h e  s p r i t e  e d i t o r  t h e n  r e s a v e d  i t  a s  
s p r i t e  1 .  

Th i s  wou l d  b e  t h e  f i r s t  two s p r i t e s  i n  an anima t i o n  s e q u e n c e . 

I f  y o u  k e e p m o d i f y i ng and  s av i ng un t i l  s p r i t e  7 h a s  b e en " d r a w n "  
and  s ave d ,  y o u  w i l l  h av e  a c o mp l e x s p r i t e  s e q u e n c e .  
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No t e : T ry t o  r e m e m b e r  t h a t  i n  s p r i t e  s e q u e n c e  TAB L E  c r e a t i on 
y o u  g i v e  s p r i t e  TABLE  n u mb e r s , w h i l e  i n  Am p e r s p r i t e  o r  
m a c h i n e  l an g u a g e y o u  g i v e  1 6  X 1 6  s p r i t e  nu mb e r s .  F o r  
t h e  s e q u e n c e  j u s t  c r e a t e d  ab o v e  t h a t  w o u l d  m e an t h a t  
t h e  s p r i t e T A B L E  n u m b e r s  a r e  O ,  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  a n d  7 
w h i l e  t h e  s p r i t e  ( 1 6  X 1 6 ) n u m b e r s  t o  u s e  i n  A m p e'r 
s p r i t e  f o r  t h e s e  s a m e  s p r i t e s  w o u l d  b e  0 ,  4 ,  8 ,  1 2 ,  1 6 ,  
2 0 ,  2 4  a n d  2 8 .  

O n c e  y o u  s a v e  y o u r  s p r i t e  s e q u e n c e  t a b l e  y o u  w i l l  b e  a s k e d  f o r  
y o u r  s p r i t e  s e q u e n c e  l i m i t  t ab l e  n a m e . 

O n c e  y o u  i np u t  t h e  n a m e , t h i s  w i l l  c a u s e  b o t h t h e  s e q u e n c e  t a b l e  
a n d  t h e  s e q u e n c e  l i m i t  t a b l e  t o  b e  s a v e d  o n  w h a t e v e r d i s k i s  i n  
t h e  d r i v e .  ( Th e  s e q u e n c e  l i m i t  t ab l e  h a s  b e e n  c r e a t e d  au t o m a t i c 
a l ly du r i n g  s e q u e n c e  t ab l e  c r e a t i on . )  

A s e q u e n c e  l i m i t t a b l e  t e l l s  t h e  a r c a d e  g a m e  p r o g r am h o w  m any 
s h ap e s  t h e r e  a r e  in t h e  s p r i t e  s e q u e n c e  cu r r e n t l y  b e i ng u s e d f o r  
ani m a t i o n .  Th e a b o v e  s e q u e n c e  h a s  e i gh t  s p r i t e s  i n  i t s  s e q u e n c e  
s o  t h e  s e q u e n c e  l i m i t  nu m b e r  o n  t h i s s e q u e n c e  w ou l d  b e  e i gh t .  

3 2 . 6 .  S t e p T ab l e s  

S t e p s p e r  m o v e  m e an s  uni t s  o n  t h e  X a n d / o r  Y a x i s .  

I n  t h e  S t a r S p r i t e  Al i e n s  and  As t e r o i d s  g a m e  e a ch o f  t h e  a l i en s  
a n d  a s t e r o i d s  t h a t  m o v e  o n  t h e  s c r e e n  h a s  i t s  o w n  v i d e o  p l a n e  a n d  
s e t  o f  s p r i t e  a t t r i b u t e s  ( X ,  Y ,  c o l o r , s p r i t e  n u mb e r ) .  E a c h  t i m e  
a n  a l i e n o r  a s t e r o i d  s p r i t e  m o v e s ,  i t  m u s t  m o v e  b e t w e e n  1 a n d  9 
p i x e l s  p e r  s t e p .  A t ab l e  i s  k e p t i n  m e m o r y , a n d  c o n s u l t e d , t o  
d e t e r mi n e  t h e  s t e p  v a lu e s  f o r  e a ch  vi d e o  p l an e ' s  s p r i t e .  

T h i s u t i l i t y c r e a t e s  a t a b l e  o f  s t e p  v a l u e s t h a t  w i l l  b e  a p p l i e d  
t o  t h e  s p r i t e  m o v e s ( s e p a r a t e  s t e p  v a lu e s  f o r  e a ch s p r i t e  v i d e o  
p l an e ' s  s p r i t e )  i n  t h e  S t a r S p r i t e  A l i e n s  & As t e r o i d s  g a m e .  S t e p 
t ab l e s  a r e  unne c e s s a ry  f o r  the  o th e r  g a m e s ,  b e c au s e  t h e y  a r e  
a l r e a d y  w o v e n  i n t o  t h e  d a t a  o f  r e g u l ar S t a r S p r i t e  Ar c a d e  p a th 
t ab l e s , a n d  S t a r Sp r i t e  M a z e g a m e  s t e p s r e m a i n  c o n s t a n t , e v e n  i f  
t h e  s p e e d  c an h a v e  w i d e  v a r i a n c e .  

3 2 .  7 . S p r i t e  T ab l e  C r e a t i on 

T h i s s u b j e c t  i s  c o v e r e d  i n  g r e a t e r  d e t a i l  und e r  S p r i t e  M a k 
i ng / E d i  t i n g  & S c e n e  E x a m i n a t i o n  ( ab o v e ) .  

I n  t h e  S p r i t e  M a k i n g / E d i t i n g  & S c e n e  E x a m i n a t i o n s u b m e nu c h o o s e  
o p t i o n 1 t o  m ak e  s p r i t e s  f r o m  b l o ck s h ap e s , h p l o t  s h ap e s , p i c 
t u r e s ,  e t c .  

C h o o s e  o p t i on 2 t o  c r e a t e  s p r i t e s  f r o m  s c r a t c h  o r  b y  e d i t i ng 
s i mp l e  o n e - c o l o r  1 6  X 1 6  s p r i t e s .  
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Cho o s.e · -<YJ)t i on 3 f o r  m ak i n g  ( f r o m  s c r a t ch o r  by e d i t i ng ) m u l t i p l e 
s p r i t e  s h ap e s  and / o r  mu l t i c o l o r e d  s p r i t e s  ( e a c h  c o l o r  r e q u i r e s  
one  s e p a r a t e  s p r i t e ) .  

Th e w ay o n e  c r e a t e s  s p r i t e s  b y  e d i t i ng i n  t h e  s p r i t e  e d i t i ng  
p r o g r a m s  i s  t o : 

1 .  U s e  op t i on 5 t o  L o a d  I n  S p r i t e  G e ne r a t o r  T ab l e .  

2 .  I f  y o u  d o  n o t  k n o w  t h e  n u m b e r  o f  s p r i t e s  i n  t h e  s p r i t e  
t a b l e ,  i n p u t  6 4 .  

3 .  U s e  o p t i on 6 t o  P l a c e  A S p r i t e  F r o m  T a b l e  On  G r i d .  
Wh e n  y o u a r e  a s k e d  ab o u t  e r a s i ng s p r i t e s  o n  t h e  s c r e e n ,  
h i t  Y f o r  Y e s  t h e  f i r s t  t i m e  a t  l e a s t .  

4 .  P r e s s  any key  t o  c o n t i n u e  and  c h o o s e  ( 7 )  E d i t  S p r i t e  On  
G r i d .  Hi t E S C  o n c e  i n t o  that  s u b p r o g r a m  to  s e e  t h e  
c o m m and op t i o n s .  

5 .  P r e s s  Q t o  q u i t and  u s e  o p t i on 3 t o  S av e  Cu r r e n t  S p r i t e  
I n  M e m o r y .  G i v e  a d i f f e r e n t  s p r i t e  numb e r  f o r  e a ch 
s p r i t e  you c r e a t e .  S p r i t e  t a b l e  numb e r s  mu s t  b e  0 - 6 3 ,  
( th e  s p r i t e  nu m b e r s  t o  u s e  w i th Amp e r s p r i t e  o r  m a ch i ne 
l a n g u a g e  m u s t  b e  t h e  s p r i t e  t a b l e  numb e r  mul t i p l i e d b y  
4 .  P o s s i b l e  s p r i t e  numb e r s  a r e  t h e r e f o r e  0 ,  4 ,  8 ,  -
u p  t o  2 5 2  ( w h i c h w o u l d  c o r r e s p o n d  t o  a s p r i t e  t a b l e  
n u m b e r  o f  6 3  s i n c e  2 5 2 / 4  = 6 3 .  

6 .  O n c e  y o u r  s p r i t e  t a b l e  i s  c o mp l e t e , u s e  o p t i o n 4 t o  
S a v e  S p r i t e  T a b l e  T o  D i s k .  When  a s k e d  wha t t h e  c o r r e c t  
n u m b e r  o f  s p r i t e s  i n  t h e  t a b l e  i s ,  s i mp ly r e m e mb e r t h e  
h i g h e s t  s p r i t e  n u m b e r  y o u  h a v e  g i v e n  w h e n  s av i n g  
s p r i t e s  i n  m e m o r y , a n d  a d d  o n e .  ( I f  y o u r  h i g h e s t  
s p r i t e  n u m b e r  w a s  3 1 ,  y o u  w ou l d  i n p u t  3 2 ,  s i n c e  s p r i t e  
n u m b e r s  0 t h r o u g h  3 1  a r e 3 2  s e p a r a t e  numb e r s .  

T h e w a y o n e  c r e a t e s  s p r i t e s  f r o m  s c r a t c h i s  t o  u s e  o p t i o n  2 t o  
D r a w  N e w  S p r i t e  S t a r t i n g  F r e s h a n d  t h e n  u s e  s t e p s  5 and  6 ab ove . 
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3 3 .  Sp r i t e  A t t r i b u t e  T a b l e  C r e a t i o n  

E x a m p l e s  o f  s p r i t e  a t t r i b u t e  t a b l e s  o n  s i d e  B o f  S t a r S p r i t e  I a r e  
S P R I T E . A T R ,  P A I N T . A T R  a n d  E T . A T R .  T h e  s u f f i x " . A T R " i s  n o t  
r e q u i r e d ,  b u t  i s  t h e  c o n v e n t i o n  a d o p t e d  i n  t h e  S t a r S p r i t e  s y. s t e m .  

A s p r i t e  a t t r i b u t e  t a b l e  i s  a t a b. i e  f r o m  4 - 1 2 8  b y t e s  l o n g  t h a t  
g i v e s t h e  c h a r a c t e r i s t i c s  o f  t h e  s p r i t e  o n  e a c h  s p e c i f i c  v i d e o  
p l a n e .  S e e  t h e  f o l l o w i n g t a b l e : 

Attrib u t e s  of the s p r i t e  
on sprite v i d e o  p l ane 0 

Attribute s  of the s p r i t e  
on sprite v i d e o  plane 1 

Attributes of the s p r i t e  
on s p r i t e  video p l ane 2 

y 
coord . 

4 3  

x 
coord . 

2 2 9  

Sprite 
numb er 

44 

Color Y 
c o o r d . 

6 9 8  

x 
coord . 

1 0 1  

S p r i t e  
numb er 

0 

C o l o r  

1 5  

y 
c o o r d . 

7 

x 
c o o rd . 

1 9 9  

Sprite 
numb er 

2 4 0  

S up p o s e  t h e  ab o v e  1 2  n u m b e r s  w e r e  P O K E d  i n t o  m e m o r y a n d  ( & L )  
l o a d e d  i n t o  V D P  RAM . Y o u  w o u l d  h a v e  a s p r i t e  a t t r i b u t e  t a b l e  
g i v i n g d a t a  o n  t h e  t h r e e  h i g h e s t  p r i o r i t y v i d e o  p l a n e s , O ,  1 ,  a n d  
2 .  T h e r e  c a n o n l y  b e  o n e  s p r i t e  p e r  p l a n e , b u t  a l l  3 2  ( 0 - 3 1 )  
p l a n e s m ay b e  u s e d .  ( U s e  & R A  ( a d d r e s s )  t o  t e l l  t h e  V D P  wh e r e  
y o u  a r e  p u t t i n g y o u r  s p r i t e  a t t r i b u t e  t a b l e . )  

I t  i s  a g o o d  i d e a  t o  a d d  a t h i r t e e n t h  p i e c e  o f  d a t a  t o  t h a t  
t a b l e , i n  c a s e  a n y  s t r a y n u m b e r s  h a p p e n  t o  a l r e a d y  b e  i n  V D P  R A M  
w h e n  y o u  l o a d i n  t h e  t a b l e .  

T h e  t h i r t e e n t h  ( o n e  m o r e  t h a n  f o u r  t i m e s  t h e  n u m b e r  o f  p l a n e s 
u s e d )  nu m b e r  s h o u l d  b e  2 0 8 .  

T h i s n u m b e r  i s  a s i g n a l  n o t  t o  p u t  a n y  m o r e  o f  t h e  v i d e o  p l a n e s '  
s p r i t e s  o n  t h e  s c r e e n .  I t  m u s t  b e  u s e d  a s  a Y c o o r d i n a t e , s o  i n  
t h e  a b o v e  e x a m p l e  i t  w o u l d  f o l l o w  t h e  4 a n d  b e  s p r i t e  p l a n e  
t h r e e ' s  Y c o o r d i n a t e .  V D P  v i d e o  r e s o l u t i o n  i s  o n l y  2 5 6  ( X )  b y  
1 9 2  ( Y ) ,  s o  y o u  c a n s e e  w h y  2 0 8  c a n  w o r k  a s  a s i g n a l  t o  t h e  V D P  
r a t h e r  t h a n  b e i n g r e a l l y s e e n  a s  a c o o r d i n a t e .  

T h e  o n e  t i m e s u c h  s i g n a l s  a r e  i n a p p r o p r i a t e  i s  w h e n  a f u l l  1 2 8 -
b y t e  ( 3 2  p l a n e )  t a b l e  i s  l o a d e d  i n .  N o  m o r e  s p r i t e s  a r e  p o s s i b l e  
b e y o n d  p l a n e  3 1  ( t h e  3 2 n d  p l a n e  b e c a u s e  o f  p l a n e  0 )  s o  a 2 0 8  
s i g n a l  w o u l d  o v e r f l o w  t h e  t a b l e .  

O f t e n  i t  i s  u n n e c e s s a r y  t o  c r e a t e  a n  a t t r i b u t e  t a b l e  s i n c e  y o u  
m e r e l y  u s e  Am p e r s p r i t e  c o m m a n d s t o  g i v e  s p r i t e  a t t r i b u t e  i n f o r m a 
t i o n t o  t h e  V D P  c h i p .  H e r e  i s  a n  e x a m p l e  o f  l o a d i n g t h e  a b o v e  
t a b l e  i n  m e m o r y , t h e n  l o a d i n g  i t  i n t o  t h e  V D P  R A M , a n d  f i n a l l y 
c h a n g i n g  a l l  t h e  a t t r i b u t e s  o f  a v i d e o  p l a n e ' s  s p r i t e  a t  o µ c e :  

1 0  D A T A  4 3 , 2 2 9 , 4 4 ,  6 ,  9 8 ,  1 0 1 , O ,  1 5 ,  7 ,  1 9 9 ,  2 4 0 , 4 ,  2 0 8  
2 0  F O R  A =  0 T O  1 2 :  R E A D B :  P O K E  1 4 3 3 6 + A , B :  N E X T : R E M 1 4 3 3 6  I S  

$ 3 8 0 0  - - Y O U R A T T R I B U T E  T A B L E ' S  A D D R E S S  
3 0  & L  5 6 ,  0 ,  1 3 ,  5 6 ,  0 :  R E M  $ 3 8 I S  5 6  I N  D E C I M A L ; C O N S U L T  Y O U R  

C O M M AND C ARD F O R  AM P E R S P R I T E T M  I N F O RM A T I O N  
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4 0  & AA 2 ,  9 ,  9 9 ,  4 8 ,  8 :  R E M  S E E  C O M M A N D  C A RD ( A A S T A N D S F O R  
A T T R I B U T E S A N D  ALL )  

An o t h e r  w a y  t o  l o a d  a n d  u s e  a n  a t t r i b u t e  t a b l e  i s  s i m p l y t o  g i ·J e  
, Am p e r s p r i t e  & A A c o m m a n d s t o  b e g i n  w i t h : 

1 0  & A A 0 ,  4 3 ,  2 2 9 , 4 4 ,  6 :  & A A l , 9 8 ,  1 0 1 ,  0 ,  1 5 :  & A A2 , 7 ,  1 9 9 ,  
2 4 0 , 4 :  & A Y 3 ,  2 0 8  

I f  y o u  w a n t  t o  c r e a t e  a s p r i t e  a t t r i b u t e  t a b l e  b y  i n p u t i n g d a t a , 
c h o o s e  o p t i o n  3 ( S p r i t e  M a k i n g / E d i t i n g  & S c e n e E x a m i n a t i o n )  f r o m  
t h e  S t a r S p r i t e  m e n u .  

I n  t h e  s u b m e n u c h o o s e  o p t i o n  7 ( S p r i t e  An i m a t i o n , O n  P a t h s ) . 

I n  t h e  a n i m a t i o n p r o g r a m  ch o o s e  o p t i o n  6 ( C r e a t e  S p r i t e A t t r i b u t e  
T a b l e ) . Y o u  w i l l  b e  s p e c i f y i n g  Y c o o r d i n a t e , X c o o r d i n a t e ,  
s p r i t e  n u mb e r ,  a n d  c o l o r  a t t r i b u t e s  f o r  e a c h s p r i t e p l a n e ' s 

: s p r i t e . 

N o t e : T h e  s p r i t e  n u m b e r  i s  d e r i v e d  b y  m u l t i p l y i n g  t h e  s p r i t e  
t a b l e  n u m b e r  b y  4 .  

O n e  u s e  f o r  a s p r i t e  a t t r i b u t e  t a b l e  i s  w i t h t h e  m u l t i p l e  s p r i t e  
i n s p e c t o r  u t i l i t y .  

T h e  S t a r S p r i t e  I g a m e s  a l l o w  y o u  t o  l o a d s p r i t e a t t r i b u t e  t a b l e s  
( f o r  t h e  m o r e  a d v a n c e d , w h o  c a n  f i g u r e  o u t w h a t  t o  s o  w i t h t h e  '
f i l e s  o n c e  t h e y  a r e  l o a d e d ) . 

T h e  s p r i t e  p a t h a n i m a t i o n p r o g r a m  i s  a n  i m p o r t a n t  p l a c e  n o t  o n l y  
t o  i np u t  b u t  a l s o  t o  u s e  s p r i t e a t t r i b u t e  t a b l e s  f o r  t e s t i n g  a n d  
e x p e r i m e n t s  o f  a l l  k i n d s .  
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F i l e s  o n  t h e  I n c l u d e d  D i s k s  

3 4 .  F i l e s  o n  the Inc lud e d  D i sks 

3 4 . 1 .  S t a r S p r i t e  I - S i d e  A 

1 .  H E L L O  - b o o t  p r o g r am 

2 .  K 2  - i n t e r f a c e  b e t w e e n S u p e r S p r i t e  b o a r d  a n d  e v e r y t h i n g e l s e  
( r e a d s / w r i t e s  VRAM / r e g i s t e r s )  

3 .  C T A B L E  - t ab l e  c o n t a i n i n g  3 2  e i g h t - b y t e  c o l o r s  f o r  u s e  w i t h 
S c e n e  R e c r e a t e  o r  Ap p l e  g r ap h i c s  s c e n e s i n  g a m e s  o r  e d u c a 
t i o n a l  d e m o  

4 .  A3 - l i n e  d r a w i n g  r o u t i n e f o r  s c e n e  ( Ap p l e  g r ap h i c s )  c r e a 
t i o n 

5 .  AVANT G AR D E  - c o mp r e s s e d  l o g o  s c e n e  t o  B R U N  i n  L O G O  

6 .  P D L  MA Z E  C R E A T E  - m a z e  c r e a t o r  f o r  S t a r S p r i t e  M a z e  g ame 

7 .  AMP E R S P R I T E  B A S I C  - t u t o r i a l o n  u s i n g  Amp e r s p r i t e  

8 .  E D U C A T I O NAL D E M O  - s a m p l e  e d u c a t i o n a l  a p p l i c a t i o n p r o g r a m  
u s i n g  A m p e r s p r i t e  

9 .  E D U C AT R  - s p r i t e  a t t r i b u t �  t a b l e  f o r  u s e  i n  a b o v e  E d u c a t i o n 
a l  D e m o  

1 0 .  C HAR - g e n e r a l p a t t e r n t a b l e  f o r  u p p e r  a n d  l o w e r  c a s e  l e t 
t e r s , n u mb e r s , s y mb o l s  

1 1 .  S T AR S P R I TE - c o mp r e s s e d  l o g o  s c e n e  t o  B R U N  i n  L O G O  

1 2 .  L O G O  - i n t r o d u c t o r y p r o g r a m  s h o w i n g  Ap p l e  g r a p h i c s  a n d  V D P  
s p r i t e  g r a p h i c s  t o g e t h e r  

1 3 .  S Q UARE T B  - d i r e c t i o n t a b l e  f o r  S T AR S P R I T E  M A Z E  g a m e , t e l l i n g  
w h i c h  w ay s  c a n / c an n o t b e  t r a v e l l e d  

1 4 .  M E NU - s y s t e m  m e nu 

1 5 .  ARC AD E I N P U T  - S t a r S p r i t e  A r c a d e  g a m e  ( B a s i c  d r i v e r )  

1 6 .  A & A I N P U T  - S t a r S p r i t e  A l i e n s  & A s t e r o i d s  g a m e  ( B a s i c  d r i v e r )  

1 7 .  F I L L T A B L E  - a l g o r i t h m  f o r  c o l o r - f i l l i n g  Ap p l e  g r ap h i c s  l i n e 
d r a w i n g  s c e n e s 

1 8 .  F I L L 3  - c o l o r - f i l l  a l g o r i t h m  f o r  c o l o r - f i l l i n g  Ap p l e g r ap h 
i c s  s c e n e s ( f i l l  o n  w h i t e  s c e n e s w i t h b l a c k  l i n e s ) 

1 9 .  S T E P A  - s t e p  t a b l e  f o r  S t a r S p r i t e  Al i e n s  & A s t e r o i d s  g a m e  

2 0 . M A Z E l I N P U T  - S t a r S p r i t e  M a z e g a m e  ( B a s i c  d r i v e r )  

S t a r S p r i t e  I - 1 0 8  
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2 1 . P D L  P A T H  C RE A T E  - p a t h  c r e a t o r , f o r  a l i e n s , t o  u s e  i n  S t a r 
S p r i t e  Ar c a d e  g a m e  

2 2 .  AL I E N S  - s p r i t e  t a b l e  f o r  S t a r S p r i t e  A r c a d e  g a m e  

2 3 . S C E N E 6 5 0 2  - c o l o r - f i l l e d  Ap p l e  g r a p h i c s  s c e n e  f o r  u s e  i n  
e d u c a t i o n a l  d e m o , s c e n e  r e c r e a t e , o r  g a m e s  

2 4 . P A T H 3  - p a t h t a b l e  f o r  S t a r S p r i t e  A r c a d e  g a m e  

2 5 . S C O R E  - a l g o r i t h m  f o r  s c o r e k e e p i n g  i n  g a m e s  

2 6 . ANI M 5  - m a c h i n e  l an g u a g e  p o r t i o n o f  S t a r S p r i t e  A r c a d e  g a m e  

2 7 . S E Q 3  - s e q u e n c e  t a b l e  f o r  S t a r S p r i t e  A r c a d e  g a m e  

2 8 . S E Q 3 L  - s e q u e n c e l i m i t  t a b l e  f o r  S t a r S p r i t e  A r c a d e  g a m e  

2 9 . C HARO B J  - s p r i t e  t a b l e  w i t h a l l  2 6  l e t t e r s  a n d  a l l  n u mb e r s , 
and o b j e c t s  ( A  i s  f o r  Ap p l e )  t o  g o  w i t h e a c h  l e t t e r  ( 1 6  X 
1 6 )  

3 0 . A B C  - f a s t l o a d r o u t i n e  

3 1 .  A T R  - t h e  Am p e r s p r i t e  B a s i c  p r o g r a m ' s  s p r i t e  a t t r i b u t e  t a b l e  

3 2 . AN I M 6  - m a c h i n e  l a n g u a g e  p o r t i o n o f  S t a r S p r i t e  M a z e g a m e  

3 3 .  C HARM A Z E  - g e n e r a l  p a t t e r n t a b l e  w i t h m a z e  l i n e  p a t t e r n s  
ap p e n d e d  t o  i t  s o  b o t h l i n e s  and  s c o r e  c an b e  c r e a t e d  i n  
S t a r S p r i t e  M a z e  g a m e  

3 4 . NAMEM - n ame t ab l e  f o r  S t a r S p r i t e M a z e g a me 

3 5 .  S E Q M  - s e q u e n c e t a b l e  f o r  S t a r S p r i t e  M a z e  g ame 

3 6 . RND MAZE PATH C R E A T O R  - p a t h c r e a t o r  f o r  S t a r S p r i t e  M a z e  
g a m e  ( u s e s  d i r e c t i on t a b l e s  a s  d a t a )  

3 7 . P A T H M  - p a t h t a b l e  f o r  S t a r S p r i t e  M a z e  g a m e  

3 8 . S E Q ML - s e q u e n c e  l i m i t t a b l e  f o r  S t a r S p r i t e  M a z e  g ame 

3 9 .  AL I E N S M  - s p r i t e  t ab l e  f o r  S t a r S p r i t e  M a z e g a me 

4 0 .  D I R TABLE C RE A T E  - m a z e  d i r e c t i on t a b l e  c r e a t o r  f o r  S t a r 
S p r i t e  M a z e  g a m e  u s e s  m a z e  n a m e  t a b l e  a s  d a t a )  

4 1 .  AN I M 7  - m a c h i n e  l a n g u a g e p o r t i o n o f  S t a r S p r i t e  A l i e n s  & 
As t e r o i d s g a m e  

4 2 .  A & A  - s p r i t e  t a b l e  f o r  S t a r S p r i t e  A l i e n s  & A s t e r o i d s  g a m e  

4 3 .  S E Q A  - s e q u e n c e  t ab l e  f o r  S t a r S p r i t e  A l i e n s  & A s t e r o i d s g a m e  

S t a r S p r i t e  I - 1 0 9  
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4 4 . S E Q AL - s e q u e n c e  l i m i t  t a b l e  f o r  S t a r S p r i t e  A l i e n s  & A s t e r 
o i d s  g a m e  

4 5 .  NAME A - n a m e  t a b l e  f o r  S t a r S p r i t e  Al i e n s  & A s t e r o i d s  g a m e  

4 6 . NAME O n a m e  t ab l e  f o r  g e n e r a l  u s e  - - i t  i s  b l ank 

4 7 . S E Q U E N C E  & S T E P  TABLE C RE A T E  - c r e a t e s  e i t h e r  t y p e  of  t a b l e  
f o r  g a m e s  o r  o t h e r  an i m a t i o n u s e s  

4 8 .  I & I  - Amp e r s p r i t e ' s  f i r s t  l e t t e r  i n t e r p r e t e' r  a l g o r i t h m  

4 9 . AM P E R S P R I T E  - S t a r S p r i t e  s y s t e m ' s  c o r e  r o u t i n e s  

5 0 . S P R I T E  - s p r i t e  t ab l e  t o  b e  u s e d  f o r  g e n e r a l  p u r p o s e s  o r  a s  
s p r i t e s  f o r  L O G O  p r o g r a m  

3 4 . 2 .  S t a r S p r i t e  I - S i d e  B 

1 .  H E L L O  - b o o t  p r o g r am 

2 .  ABC - f a s t l o a d r o u t i n e  

3 .  S Q U ARE - v e c t o r  s h a p e  f o r  s p r i t e  e d i t o r s  

4 .  MENU � s y s t e m  m e n u  

5 .  T Y P E . T X - V D P  t e x t  m o d e  c h a r a c t e r  t y p i n g  p r o g r am 

6 .  T E S T T B  - b l o ck s h a p e  s c an n i n g / d r aw i n g  r o u t i n e  

7 .  T Y P E . G R - V D P  g r a p h i c s  m o d e  c h a r a c t e r  t y p i n g  p r o g r am 

8 .  ANIM3 - a l g o r i thm f o r  s p r i t e  p a t h  an i ma t o r  

9 .  S P R I T E  P A T H  ANIMATE - s p r i t e  an i ma t i on / p a t h t e s t e r  

1 0 . K 2  - i n t e r f a c e  b e t w e e n  t h e  S up e r S p r i t e  a n d  a l l  o t h e r  S t a r 
S p r i t e  r o u t i n e s ( r e a d s / w r i t e s  V D P  V R AM / r e g i s t e r s )  

1 1 .  AL I E N S - s a m p l e  s p r i t e  t ab l e  f o r  u s e  i n  s p r i t e  u t i l i t i e s  o r  
a s  S t a r S p r i t e  A r c a d e  g a m e ' s  s p r i t e  t a b l e  

1 2 .  S P R I T E  M AK E R  - c r e a t e s s p r i t e s  f r o m  Ap p l e  s h a p e s ,  s c e n e s , 
e t c . 

1 3 .  T E S T  0 ( C ALL 2 0 4 8 )  - h p l o t  s h a p e  r e c r e a t i o n a l g o r i t h m  

1 4 .  S P RI T E  E D I T O R  - s i n g l e  s p r i t e  e d i t o r  

1 5 .  C HAR I N V  - t e x t  p a t t e rn t a b l e , i n v e r s e d ,  f o r  s p r i t e p a i n t i n g  
p r o g r a m 
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1 6 .  S P R I T E  - s p r i t e  t a b l e  t o  b e  u s e d  f o r  g e n e r a l  p u r p o s e s  

1 7 .  C HAR ( V E C T O R) - v e c t o r  s h a p e  t a b l e  w i t h l e t t e r s , n u m b e r s , 
a n d  s o m e s y m b o l s , 1 5  X 1 5  a t  s c a l e  1 

1 8 .  MANC ( B L O C K )  - b l o c k s h a p e t a b l e  w i t h s e v e n  b l o c k  s h a p e s ,  2 1  
x 4 

1 9 .  AL I E N SM - s p r i t e  t a b l e  s amp l e , a l s o  u s e d  i n  Ma z e  g ame 

2 0 . T 2  ( HP L O T )  - hp l o t  s h a p e  t a b l e  w i t h  one hp l o t  s h a p e 

2 1 .  A & A  - s p r i t e  t a b l e  s a m p l e , a l s o  u s e d  i n  A l i e n s  & A s t e r o i d s  
g ame 

2 2 .  ET - s amp l e  s p r i t e  t a b l e  f o r  u s e  in S p r i t e  An i m a t e  p r o g r am 

2 3 . E T . AT R  - s a mp l e  s p r i t e  a t t r i b u t e  t a b l e  f o r  u s e  wi t h  ab o v e  

2 4 . PATH l - s a m p l e  p a t h  t a b l e  f o r  u s e  w i t h S p r i t e  P a t h  An i m a t e  
p r o g r a m 

2 5 . C HAR - g e n e r a l  t e x t  p a t t e r n t a b l e  f o r  u s e  i n  t y p i n g  p r o g r am s  

2 6 .  S E Q l  - t e s t s e q u e n c e  t a b l e  f o r  u s e  w i th S p r i t e  P a t h  An i m a t e  

2 7 . S E Q l L  - t e s t  s e q u e n c e  l i m i t  t a b l e  f � r  u s e  w i t h S p r i t e  P a t h 
An i m a t e  

2 8 . AM P E R S P R I T E  - S t a r S p r i t e  s y s t e m ' s  c o r e  r o u t i n e s 

2 9 .  I & I  - Amp e r s p r i t e ' s  f i r s t  l e t t e r  i n t e r p r e t e r  a l g o r i t h m  

3 0 .  P I C T U R E  ( B I NARY P I C . )  - s a m p l e  b l a c k  & w h i t e  3 3  - s e c t o r  
6 5 0 2  Ap p l e  g r ap h i c s  b i n a r y  s c e n e  p i c t u r e  

3 1 .  S P R I T E . ATR - s p r i t e  a t t r i b u t e  t a b l e  f o r  u s e  w i t h  S P R I T E  

3 2 . MUL T I S P R I T E  I N S P E C T O R  - i n s p e c t s  mu l t i p l e - s p r i t e  s h a p e s  

3 3 .  C HARO B J  - s p r i t e  t a b l e  w i t h a l l  2 6  l e t t e r s  a n d  a l l  n u m b e r ,  
a n d  o b j e c t s ( A  i s  f o r  Ap p l e )  t o  g o  w i t h e a c h  l e t t e r  ( 1 6  X 
1 6 )  

3 4 .  L I B RARY - a l g o r i t h m  t o  d i s p l a y  an e n t i r e  s p r i t e  t a b l e  a t  
o n c e  o n  a 6 4 - s p r i t e  g r i d  ( u s e s  Ap p l e  w h i t e  g r a p h i c s  o n l y )  

3 5 . M U L T I . C . S P R I T E  - s p r i t e  e d i t o r  f o r  m u l t i - c o l o r / s p r i t e  s h a p e s  

3 6 .  S Q UARE . T E E NY - v e c t o r  s h a p e  s q u a r e  f o r  a b o v e  e d i t o r  

3 7 . NAM E O  - b l ank n a m e  t a b l e  f o r  g e n e r a l  o r  t y p i n g  p r o g r a m  u s e  

3 8 . A N I M  - a l g o r i t h m  f o r  S p r i t e  An i m a t e  p r o g r am 

S t a r S p r i t e  I - 1 1 1  
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3 9 . S P R I T E  A N I M A T E  - p r o g r am t o  t e s t  m o v i n g a s p r i t e  s i d e w a y s 

4 0 . T A B L E  - t a b l e  c o n t a i n i n g  3 2  8 - b y t e  c o l o r s  f o r  u s e  w i t h  
S c e n e  R e c r e a t e  o r  Ap p l e  g r a p h i c s  s c e n e s i n  g a m e s o r  e d u c a 
t i o n a l  d e m o  

4 1 .  A 3  - l i n e d r a w i ng r o u t i n e  f o r  s c e n e  ( Ap p l e  g r a p h i c s )  c r e a 
t i o n 

4 2 .  W H I T E L I NE l  - a l g o r i t h m  t h a t  d o u b l e s  a l l  w h i t e  l i n e s ( h o r i 
z o n t a l l y )  o f  a b i n a r y  p i c t u r e , BRU N i t  t o  u s e  i t  

4 3 . F I L L T A B L E  - a l g o r i t h m  f o r  c o l o r - f i l l i ng Ap p l e  g r a p h i c s  
g r ap h i c s  l i n e - d r a w i n g s c e n e s  

4 4 .  S C E NE 6 5 0 2  - c o l o r - f i l l e d  Ap p l e  g r a p h i c s  s c e n e  f o r  u s e  i n  
e d u c a t i o n a l  d e m o , s c e n e  r e c r e a t e , o r  g a m e s 

4 5 .  F I L L 3  - c o l o r - f i l l  a l g o r i t h m  f o r  c o l o r - f i l l i n g  Ap p l e g r ap h 
i c s  g r a p h i c s  s c e n e s ( f i l l  o n  w h i t e  s c e n e s w i t h  b l a c k  
l i n e s )  

4 6 .  S C E NE R E C RE A T E  - Ap p l e  g r a p h i c s  c o l o r - f i l l e d  s c e n e  i n s p e c t o r  
- - N O T  f o r  c o m p r e s s e d  o r  n o r m a l  b i n a r y  p i c t u r e s  ( 3 3  s e c 
t o r s ) ( u s e  w i t h P a i n t  M a s t e r  S c e n e  Ut i l i t y t y p e  d a t a  
f i l e s ) 

4 7 . M E R G E  - V D P  a l g o r i t h m  m e r g i n g  s p r i t e s  i n t o  p a t t e r n p l an e - 
u s e d  i n  t h e  S p r i t e  P a i n t i n g  p r o g r a m ; 1 0  s p r i t e s  p e r  s e c o n d  

4 8 .  G I  - A m p e r s p r i t e  s o u n d  c r e a t i o n t u t o r i a l , u s e s  G I  s o u n d  c h i p  

4 9 . S P R I T E  P AI N T I NG - p r o g r a m  t o  a l l o w  c r e a t i o n o f  V D P  g r a p h i c s  
m a s t e r p i e c e s , u s e  s p r i t e s  a s  b r u s h e s  a n d  p a t t e r n p l a n e  a s  
c an v a s  

5 0 . P A I N T . A T R  - S p r i t e  P a i n t i n g ' s  s p r i t e  a t t r i b u t e t a b l e  

5 1 .  N AM E P AI N T  - S p r i t e  P a i n t i n g ' s  n a m e  t ab l e  ( s e q u e n t i a l ) 

5 2 .  B R U S H E S - S p r i t e  P a i n t i n g ' s  s p
.
r i t e  t a b l e  

5 3 .  Z E RO T A BL E S - S p r i t e  P a i n t i n g ' s  a l g o r i t h m  f o r  c l e a r i n g  o u t  
( z e r o i n g ) t e mp o r a r y  c o l o r  a n d  p a t t e r n t ab l e s i n  Ap p l e  m e m o r y  

5 4 .  P A T H 2  - e a r l y t e s t  p a t h t o  u s e  i n  S p r i t e  P a t h  Ani m a t e  

3 4 . 3 . D e m o n s t r a t i o n D i s k  ( S t a r S p r i t e  I S i d e ) 

1 .  H E L L O  - b o o t i n g  p r o g r am 

2 .  D A N C E R  - s p r i t e  t a b l e  f o r  DANC E 

S t a r S p r i t e  I - 1 1 2  
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3 .  K 2  - i n t e r f a c e  b e t w e e n  S u p e r S p r i t e  b o a r d  a n d  e v e r y t h i n g  e l s e  
( r e a d s / w r i t e s  VRAM / r e g i s t e r s )  

4 .  D ANC E - s p r i t e  t a b l e  DANC E R  a n d  F L Y I NG a r e  f e a t u r e d  i n  t h i s 
s p r i t e  a n i m a t i o n d e m o u s i n g Am p e r s p r i t e  

5 .  C HAR - A r c a d e  g a m e  d e mo u s e s  t h i s t e x t  p a t t e r n t a b l e  

6 .  AL I E N S  - s p r i t e  t a b l e  f o r  Ar c a d e  g am e  d e m o  

7 .  P A T H 3  - p a t h  t a b l e  f o r  Ar c a d e  g a me d e mo 

8 .  S C O RE - s c o r e k e e p i n g  a l g o r i t h m  f o r  A r c a d e  g am e  d e m o  

9 .  ANIM5  - m a c h . l a n g . a s p e c t  o f  A r c a d e  g a m e  d e m o  

1 0 . S E Q 3  - s e q u e n c e t a b l e  f o r  Ar c a d e  g a me d e m o  

1 1 .  S E Q 3 L  - s e q u e n c e  l i mi t t a b l e  f o r  Ar c a d e  g a me d e m o  

1 2 .  A B C  - f a s t l o a d  r o u t i n e  

1 3 .  NAME O - b l an k  n ame t a b l e  f o r  a n i m a t i o n o r  g ame d e m o s 

1 4 . I & I  - f i r s t  l e t t e r  i n t e r p r e t e r  f o r  Amp e r s p r i t e  

1 5 . AD J U S T  - d e m o  d i s k ' s  S u p e r S p r i t e  b o a r d s  a d j u s t / a l i g n p r o g r a m  

1 6 .  D A NC E R . A T R  - s p r i t e  . a t t r i b u t e  t a b l e  f o r  D ANC E p r o g r am 

1 7 . F LY I NG - s p r i t e  t a b l e  f o r  u s e  i n  D A N C E  

1 8 .  A R C A D E  - d e mo o f  S t a r S p r i t e  A r c a d e  g a m e ' s  a n i m a t i o n 

1 9 .  NAM E O P A L  - n a m e  t a b l e  f o r  Ad j u s t  p r o g r a m ' s  V D P  c o l o r  p a l e t t e  

2 0 . B U T T E R F L Y  - P a i n t  p r o g r a m ' s  s p r i t e t a b l e  

2 1 .  NAME P A I N T  - n ame t a b l e  f o r  P A I N T . P  a n d  P A I N T . C  p a i n t i n g 

2 2 .  P A I N T  - b u t t e r f l y a n i m a t i o n o n  t o p  o f  a n e a t  s p r i t e  p a i n t i n g 

2 3 . L O G O  - i n t r o d u c t o r y  p r o g r a m s h o w i n g  a s p r i t e  p u s h i n g  a s t a r  
a n d  s h o w i n g  l o g o s  

2 4 .  AVAN T G ARDE c o mp r e s s e d  l o g o  p i c t u r e  to  B R U N  in  L O G O  

2 5 . S T AR S P R I T E  c o mp r e s s e d  l o g o  p i c t u r e  t o  B R U N  i n  L O G O  

2 6 . P A I N T . P  p a t t e r n t a b l e  f o r  p a i n t i n g  i n  P A I N T  p r o g r am 

2 7 . P A I N T . C  - c o l o r  t ab l e  f o r  p a i n t i ng i n  P A I N T  p r o g r a m 

2 8 . A M P E R S P R I T E . I NT - Am p e r s p r i t e  l a ng u a g e  w i t h c o l l i s i o n c h e c k 
i n g  r o u t i n e  

S t a r S p r i t e  I - 1 1 3 



F i l e s  o n  t h e  In c l u d e d  D i s k s  

2 9 ,  S T A T U S R E G I S T E R  U S E - A p r o g r a m d e m o n s t r a t i n g  Am p e r 
s p r i t e . I N T  

3 0 .  I & I . I N T  - F i r s t c h a r a c t e r  i n t e r p r e t e r  f o r  t h e  A m p e r 
s p r i t e . I N T  

S t a r S p r i t e  I - 1 1 4 
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AMP E R S AN D  R O O K S , 4 7  

A m p e r s a n d  h o o k s  a r e  l o c a t i o n s  t h a t  a r e  s p e c i f y  wh e r e  a m p e r 
s an d  l o c a t i o n s  a r e  l o c a t e d  i n  Ap p l e  RAM . 

AN I MAT I O N ,  4 

T h e  p r o c e s s  o f  m ak i n g  an i m a g e  a p p e a r  t o  m o v e . 

AP P E N D , 7 5  

T o  a d d  t o  t h e  e n d  o f  s o m e t h i n g ; f o r  e x a m p l e , a f i l e  o r  a 
s p r i t e  t ab l e .  

A S C I I , 3 2  

A m e r i c an S t a n d a r d  C o d e  f o r  I n f o r m a t i o n I n t e r c h a n g e .  Th i s  i s  
a s t a n d a r d  m e t h o d  o f  s t o r i n g c h a r a c t e r  d a t a  i n  a c o m p u t e r .  

AT T R I B U T E , 2 0  

S p r i t e s  h av e  f o u r  a t t r i b u t e s :  Y ,  o r  v e r t i c a l  l o c a t i o n o n  t h e  
s c r e e n ; X ,  o r  h o r i z o n t a l  l o c a t i o n o n  t h e  s c r e e n ;  s p r i t e  
l a b e l ;  c o l o r .  

AMP E R S P R I T E , 1 5  

A l an g u a g e  w r i t t e n  b y  D o n  F u d g e  wh i c h i n t e r f a c e s  Ap p l e s o f t  
B A S I C  w i t h t h e  S u p e r S p r i t e .  

B A C K D RO P , 2 0  

T h e  V D P  p l an e  b e h i n d  t h e  p a t t e r n p l a n e .  Th e b a c k d r o p  p l an e  
m ay b e  t r an s p a r e n t , o r  any o r  1 5  o t h e r  c o l o r s .  I t  i s  h i g h e r  
p r i o r i t y t h an t h e  Ap p l e  v i d e o , b u t  l o w e r  p r i o r i t y t h an any 
o t h e r  V D P  i m a g e s .  

B I NARY , 8 1  

B i n a r y  n o t a t i on i s  t h e  b a s e  t w o  n o t a t i on f o r  n u m b e r s .  C o m 
p u t e r s  " t h i n k "  i n  b i n a r y , a n d  i n  s o m e  i n s t an c e s ,  i t  i s  
u s e f u l  t o  r e p r e s e n t  n u mb e r s  i n  t h i s  n o t a t i on .  

B I T  MAP P E D , 8 3  

B i t  m a p p i n g  i s  a m e t h o d  o f  c o mp u t e r  g r ap h i c s  g e n e r a t i o n .  In 
b i t  m a p p e d  g r ap h i c s , e a c h  b i t  i n  m e m o r y r e p r e s e n t s  a p i x e l  
o n  t h e  d i s p l ay .  

S t a r S p r i t e  I - 1 1 5 
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B I T  P O S I T I O N S , 2 5  

B I T S  

I n  t h e  Ap p l e  c o m p u t e r ,  t h e  d a t a  w o r d  l e n g t h  i s  e i g h t  b i t s .  
T h e  b i t  p o s i t i o n s  a r e  n u m b e r e d  7 t h r o u g h  O ,  w i t h 7 t h e  m o s t  
s i g n i f i c an t ,  a n d  0 t h e  l e a s t s i g n i f i c an t .  

L E A S T  S I G N I F I C AN T , 2 6  

T h e  l e a s t s i g n i f i c an t  b i t  i s  t h e  b i t  i n  a d a t a  w o r d  ( s e e  b i t  
p o s i t i o n s )  w h i c h  o c c up i e s  p o s i t i o n 0 ( t h e  J ' s  p l a c e ) .  

B L AN K I N G , 4 9  

V D P  b l an k i n g  i s  a m o d e  w h e r e  t h e  V D P  t e mp o r a r i l y c e a s e s  
g e n e r a t i o n  o f  a v i s i b l e  s i g n a l .  T h i s t e c h n i q u e  a l l o w s  y o u 
t o  m a k e  t h e  V D P  d i s p l a y  " t r an s p a r e n t "  w h i l e  y o u u s e  t h e  
Ap p l e  v i d e o  u n i m p e d e d .  B l a nk i n g h a s  n o  e f f e c t  o n  V D P  RAM , 
s o  w h e n  b l an k i n g  i s  d i s ab l e d , t h e  d i s p l ay r e t u r n s  i m m e d i a t e 
l y . 

B L E ED - I N ,  2 0  

B l e e d - i n  i s  a t e c hn i q u e  f o r  h i d i n g  s p r i t e s  o f f  t h e  d i s p l a y 
a b l e  a r e a  o f  t h e  s c r e e n .  

B L O AD , 4 7  

T h e  B L O AD c o m m a n d  l o a d s  a " b i n a r y "  f i l e  f r o m  d i s k  t o  A p p l e  
m e m o r y .  F o r  m o r e  i n f o r m a t i o n o n  t h e  B L O AD c o m m an d , s e e  t h e  
D O S  M anu a l  ( Ap p l e  C o m p u t e r , I n c . ) .  

B O O T , 8 1  

T h e  i n i t i a l p r o c e s s  o f  l o a d i n g  i n  t h e  o p e r a t i n g  s y s t e m  f r o m  
d i s k .  O n  t h e  Ap p l e  t h i s i s  d o n e  b y  t u r n i n g  t h e  p o w e r  o n  
w i t h y o u r  " b o o t "  d i s k  i n  d r i v e  1 .  F o r  m o r e  i n f o r m a t i on o n  
b o o t i n g ,  s e e  t h e  D O S M a nu a l  ( Ap p l e  C o m p u t e r , I n c . ) .  

B Y T E , 2 5  

A b y t e  i s  a n  8 - b i t  u n i t o f  d a t a , a d d r e s s a b l e  b y  a p r o c e s s o r . 

H I G H , 6 2  

T h e  h i g h  ]:> y t e  r e f e r s  t o  t h e  m o s t - s i g n i f i c a n t  b y t e  o f  a 
s i x t e e n  b i t  d a t a  e l e m e n t  ( u s u a l l y  an a d d r e s s ) .  

L O W , 6 2  

T h e  l o w  b y t e  r e .f e r s  t o  t h e  l e a s t  s i g n i f i c a n t  b y t e  o f  a 
s i x t e e n  b u t  d a t a  e l e me n t  ( u s u a l l y an a d d r e s s ) .  

S t a r S p r i t e I - 1 1 6  
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C A S E  

C a s e  r e f e r s  t o  wh e t h e r  a l e t t e r  i s  c a p i t a l i z e d . 

L O W E R , 9 

N o t c a p i t a l i z e d . 

U P P E R , 9 

C a p i t a l i z e d . 

C H ANNE L , 6 2  

C h a n n e l  r e f e r s  t o  a d i s c r e t e l y c o n t r o l l a b l e , i n d e p e nd e n t  
s i g n a l  g e n e r a t o r .  O n  t h e  S u p e r S p r i t e ,  t h e  P S G  h a s  th r e e  
c h a n n e l s . 

C O L O R  AT T R I B U T E ,  5 

T h e  c o l o r  a t t r i b u t e  d e f i n e s  t h e  c o l o r  o f  a s p r i t e .  Th i s  i s  
t h e  f o u r t h  a t t r i b u t e  y o u  mu s t  s p e c i f y  f o r  a s p r i t e .  

C O L O R  F I L L , 1 1  

C O L O R  

T h e  p r o c e s s  o f  f i l l i n g a h i g h  r e s o l u t i o n g r a p h i c s  a r e a w i t h 
a s o l i d  c o l o r . 

T h e  V D P  h a s  1 6  s t an d a r d  ( h a r d w a r e )  c o l o r s ,  i n c l u d i n g  b l a c k 
and  t r an s p a r e n t . 

T A B L E , 2 3  

A c o l o r  t a b l e  i s  a t a b l e  t h a t  d e t e r m i n e s t h e  c o l o r s  o f  
i n d i v i d u a l  p i x e l s  o n  t h e  b a ck g r o u n d  ( o r  p a t t e r n )  p l an e  
o f  t h e  V D P .  I n  G r a p h i c s  I m o d e , t h i s t a b l e  i s  2 0 4 8  
b y t e s  i n  l e n g t h , a n d  i n  G r a p h i c s  I I  m o d e , i t  i s  6 1 4 4  

r b y t e s  i n  l e n g t h .  

C O M P O S I T E  S P R I T E  C L U S T E R S , 9 0  

C o m p o s i t e  S p r i t e  C l u s t e r s  a r e  g r o u p s o f  m o r e  t h a n  o n e  s p r i t e  
p l a c e d  o n  t h e  s c r e e n s u c h  t h a t  t h e y  f o r m  a l a r g e r , o r  m o r e  
c o m p l e x  o b j e c t .  O n e  u s e  f o r  c o m p o s i t e s p r i t e  c l u s t e r s  i s  t o  
p r o d u c e  t h e  e f f e c t  o f  m u l t i c o l o r e d  s p r i t e s .  

S t a r S p r i t e  I - 1 1 7  
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C O O RD I NA T E , 1 9  

A c o o r d i n a t e  i s  a l o c a t i o n ,  e i t h e r  v e r t i c a l o r  h o r i z o n t a l , 
o f  an o b j e c t .  By c o n v e n t i o n , t h e  X c o o r d i n a t e  o f  an o b j e c t  
d e f i n e s  i t s  h o r i z o n t a l  p o s i t i o n ,  a n d  t h e  Y c o o r d i n a t e ,  i t s  
v e r t i c a l  p o s i t i o n .  Un l i k e  m a n y  c o o r d i n a t e  s y s t e m s , c o o r d i 
n a t e  0 , 0 d e f i n e s  t h e  u p p e r  l e f t  c o r n e r o f  t h e  s c r e e n ( O , O  i s  
o f t e n  a c e n t e r  o r  b o t t o m  l e f t  p o i n t ) .  

D A T A  D I S K ,  8 4  

A d a t a  d i s k i s  a d i s k t h a t  m a y o r  m a y n o t  
b u t  i t  mu s t  h a v e  r o o m  f o r  d a t a  s t o r a g e .  
n o r m a l l y w o r k i n g  d i s k s , a n d  t h e  c o n t e n t s 
s h o u l d  b e  b a c k e d  up r e g u l a r l y .  

c o n t a i n  p r o g r a m s , 
D a t a  d i s k s  a r e  
o f  s u c h  d i s k s  

D E F AU L T  V AL U E , 6 

A d e f au l t  v a l u e  i s  s u p p l i e d f o r  c e r t a i n  p a r a m e t e r s .  T h e s e  
v a l u e s  a r e  u s e r - d e f i n a b l e , b u t  n e e d  n o t  b e  s e t  e a c h  t i m e a 
p r o g r a m  i s  r u n  s i n c e  t h e y  w i l l  t a k e  o n  t h e  d e f a u l t  u n l e s s  
o t h e r w i s e  s p e c i f i e d .  

D E L AY L O O P S , 4 

E 

D e l ay l o o p s  a r e  " d o -n o t h i n g "  p r o g r a m  s e q u e n c e s  wh i c h a r e  
u s e d t o  s l o w  t h e  s p e e d  o f  a g i v e n  p r o g r a m .  T h e s e  a r e  p a r 
t i c u l a r l y  u s e f u l  i n  s p r i t e  a n i m a t i o n b e c au s e  s p r i t e s  c an 
m o v e  m o r e  q u i c k l y  t h a n  y o u m i g h t  d e s i r e .  A g o o d  e x a m p l e  o f  
a d e l a y i s  a B A S I C  F O R - N E X T  l o o p  w i t h n o  s t a t e m e n t s  i n  
b e t we e n .  

E ARLY C L O C K , 2 0  

T h e  e a r l y c l o c k b i t  i s  t h e  m o s t  s i g n i f i c a n t  b i t  o f  t h e  c o l o r  
a t t r i b u t e  b y t e  i n  a s p r i t e  a t t r i b u t e  t a b l e .  T h e  e a r l y c l o ck 
b i t  i s  i g n o r e d  i f  O ,  b u t  i f  i t  i s  s e t  o n  ( a d d  1 2 8  t o  t h e  
c o l o r  v a l u e ) ,  i t  s h i f t s  t h e  s p r i t e  l e f t  b y  3 2  p i x e l s .  T h i s 
a l l o w s  t h e  s p r i t e t o  b l e e d  i n  f r o m  t h e  l e f t  e d g e  o f  t h ia  
b a ck d r o p . 

E N V E L O P E , 6 3 ,  7 1  

T h e  G·e ne r a l  I n s t r u m e n t  P S G h a s  t h e  f a c i l i t y o f  v a r y i n g  t h e  
a m p l i t u d e  o f  a t o n e o r  n o i s e  o v e r  t i m e .  T h e  s h a p e  o f  t h i s 
a mp l i t u d e  v a r i an c e  i s  c a l l e d  t h e  e n v e l o p e .  

S t a r S p r i t e  I - 1 1 8  



G l o s s a r y/ I n d e x  

J!' 

F I L T E R , 6 5 , 6 6  

T h e r e  a r e  1 6  p r o g r a m m a b l e  f i l t e r s  o n  t h e  S u p e r S p r i t e  t o  
a l l o w  y o u  t o  a c h i e v e  s p e c i a l  e f f e c t s  w i t h s o u n d  g e n e r a t i o n .  
T h e s e  f i l t e r s  b l o c k o u t  c e r t a i n  p o r t i o n s  o f  t h e  f u l l  t o n e  
s p e c t r u m  p r o d u c i n g  b r i g h t e r  h i g h s , o r  "b o o m i e r " l o w s .  

G R I D  I 1 0  

H 

A m a t r i x  o f  l i n e s d e f i n i n g a g i v e n  a r e a .  G r i d s  a r e  u s e d  t o  
p o r t r ay t h e  a r r ay o f  p i x e l s  t h a t  d e f i n e a s p r i t e .  

HEXAD E C IMAL , 2 5  I 2 9  

B a s e  1 6  nu m e r i c a l  r e p r e s e n t a t i o n .  H e x a d e c i m a l  r e p r e s e n t a 
t i o n o f  nu mb e r s  i s  e x t r e m e l y  c o nv e n i e n t  s h o r t h a n d  f o r  c o m p u 
t e r s . 

H Z  I 6 8  

I 

Ab b r e v i a t i o n f o r  He r t z , w h i c h  i s  t h e  c o nv e n t i o n a l  n o t a t i o n 
f o r  c y c l e s  p e r  s e c o n d . 

I / O  D E V I C E , 5 

Any d e v i c e  th a t  p e r f o r m s  i n p u t  o r  o u t p u t , f o r  e x a m p l e  a 
j o y s t i ck ,  a d i s k  d r i v e , o r  a p r i n t e r .  

I N I T I AL I Z E , 4 7  

T h e  p r o c e s s  o f  s e t t i n g u p  o r  p e r p a r i n g .  F o r  e x a m p l e  d i s k s  
m u s t  b e  i n i t i a l i z e d , a n d  t h e  V D P  m u s t  b e  i n i t i a l i z e d .  

I NT E R F A C I NG , 3 2  

T h e  p r o c e s s  o f  m a k i n g  d i v e r s e  e l e m e n t s  i n t e r a c t  w i t h o n e  
an o t h e r .  F o r  e x a m p l e , t h e  S u p e r S p r i t e  mu s t  b e  i n t e r f a c e d  
w i t h Ap p l e s o f t  i n  o r d e r  t o  a c c e s s  i t  f r o m  B A S I C .  

S t a r S p r i t e  I - 1 1 9  
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I N T E RRU P T , 3 8 , 7 9  

An i n t e r r u p t i s  a s i g n a l  g e n e r a t e d  b y  an e x t e r n a l  d e v i c e  
t h a t  r e q u e s t s  t h a t  c u r r e n t  p r o c e s s i n g  b e  s t o p p e d  un t i l  � t s  
r e q u e s t  h a s  b e e n  s e r v i c e d .  T h e  S u p e r S p r i t e  c an b e  m a d e  t o  
g e n e r a t e  i n t e r r u p t s .  

I N V E R S E ,  3 2  

L 

I n v e r s e , w h e n  u s e d  i n  c o n j u n c t i o n w i t h v i d e o  d i s p l ay ,  m e an s  
a b l a c k  d i s p l ay o n  a c o l o r  b a ck g r o u n d , r a t h e r  t h an t h e  
c u s t o m a r y  c o l o r  d i s p l a y o n  a b l a c k  b a c k g r o u n d .  

L O - RE S , 2 2  

M 

S h o r t  f o r  l o w  r e s o l u t i o n g r ap h i c s  m o d e .  T h i s m o d e  o f  g r ap h 
i c s  i s  e c o n o m i c a l  o n  m e m o r y ,  b u t  i s ,  a s  t h e  n a m e  i m p l i e s , 
v e ry l o w  r e s o l u t i o n .  

M A Z E , 6 

M E D I A  

T h e  S t a r S p r i t e  M a z e g a m e  i s  o n e  o f  t h e  d e m o n s t r a t i o n g a m e s  
s up p l i e d  w i t h t h e  S t a r S p r i t e I s y s t e m .  T h i s g a m e  d e m o n 
s t r a t e s  s o m e  b a s i c  s p r i t e  m o v e m e n t  t e c hn i q u e s ,  s u c h  a s  
s p r i t e  p a t h s . 

M e d i a  i s  n o r m a l l y  u s e d  t o  r e f e r  t o  d i s k s . 

U N F O RMAT T E D , 7 5  

A s  w a s  m e n t i o n e d  u n d e r  " i n i t i a l i z e " ,  d i s k s  mu s t  b e  
f o r m a t t e d , o r  i n i t i a l i z e d , b e f o r e  u s e .  

M E R G E , 3 6  

N 

T h e  p r o c e s s  o f  t r an s f e r r i n g  a s p r i t e  f r o m  i t s  s p r i t e  p l an e  
i n t o  t h e  p a t t e r n p l a n e . 

· 

N O I S E , 7 0  

T h e  G e n e r a l  I n s t r u m e n t  P S G h a s  t h e  c a p a b i l i t y o f  g e n e r a t i n g  
w h i t e  n o i s e ,  w h i c h  m a y  b e  v a r i e d  t o  g i v e  t h e  e f f e c t  o f  g u n  
s h o t s , e x p l o s i o n s , o r  c o m b i n e d  w i t h t o n e s t o  p r o d u c e  m o r e  
e x o t i c  e f f e c t s .  

S t a r S p r i t e  I - 1 2 0 
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p 

PARAME T E R , 9 7  

A v a l u e  t h a t  c o n t r o l s  a p r o g r am f u n c t i o n .  

P A T T E R N , 5 7  

A V D P  p a t t e r n i s  a n  8 by 8 p i x e l  " t i l e "  t h a t  m a k e s u p  p a r t  
o f  t h e  p a t t e r n p l a n e .  I n  a l l , t h e r e  a r e  7 6 8  t i l e s  o n  t h e  
p a t t e r n p l an e .  

T A B L E , 2 3  

T h e  p a t t e r n t a b l e , o r  p a t t e r n g e n e r a t o r  t a b l e ,  i s  t h e  
t a b l e  m a i n t a i n e d  i n  t h e  S u p e r S p r i t e ' s  RAM t h a t  g o v e r n s  
t h e  v a r i o u s  p a t t e r n s  d i s p l a y e d  o n  t h e  s c r e e n .  

P I T C H , 7 2  

F r e q u e n c y . 

P I X E L , 1 0  

P L A N E  

A s c r e e n  d o t .  A p i x e l  i s  t h e  s m a l l e s t  u n i t o f  r e s o l u t i o n o n  
t h e  v i d e o  d i s p l a y p r o c e s s o r .  

A l a y e r  i n  t h e  v i d e o  d i s p l a y .  T h e  V D P  e f f e c t i v e l y  h a s  3 4  
p l a n e s - - 3 2  s p r i t e  p l an e s , t h e  p a t t e r n p l an e , a n d  t h e  b a c k 
d r o p  p l a n e .  In a d d i t i o n ,  t h e  Ap p l e  v i d e o  m ay b e  t h o u g h t  o f  
a s  t h e  l o w e s t  p r i o r i t y p l a n e .  O b j e c t s  o n  d i f f e r e n t  p l a n e s  
d o  n o t  i n t e r f e r e  w i t h on e an o t h e r .  

S P R I T E , 2 0  

P O K E , 1 2  

T h e r e  a r e  3 2  s p r i t e  p l a n e s ,  e a c h  o f  w h i c h  i s  t o t a l l y 
i n d e p e n t  o f  a l l  t h e  o t h e r s .  

P O KE s t a t e m e n t s  a r e  u s e d  f o r  s t o r i n g  d a t a  t o  s p e c i f i c  l o c a 
t i o n s  f r o m  B A S I C .  

P O S I T I O N  
P A T T E R N , 2 6  

P a t t e rn p o s i t i o n r e f e r s  t o  t h e  l o c a t i o n i n  t h e  p a t t e r n 
p l a n e  p o i n t e d  t o  by t h e  n a me t a b l e . 

T I L E , 2 6  

T i l e  p o s i t i o n r e f e r s  t o  t h e  l o c a t i o n o f  a g i v e n  t i l e  o n  
t h e  s c r e e n . 

S t a r S p r i t e  I - 1 2 1  
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P R O C E S S O R ,  6 9  

A p r o c e s s o r  i s  a n  e l e c t r o n i c c o m p o n e n t  c a p a b l e  o f  e x e c u t i n g 
c e r t a i n  i n s t r u c t i o n s .  T h e  S u p e r S p r i t e  c o n t a i n s  t h r e e  p r o 
c e s s o r s :  t h e  v i d e o  d i s p l a y p r o c e s s o r ;  t h e  p r o g r a m m a b l e  s o u n d  
g e n e r a t o r ;  a n d  t h e  s p e e c h  s y n t h e s i s  p r o c e s s o r .  

O U  AD RAN T , 6 0  

R 

A q u a d r a n t  i s  n o r m a l l y o n e  f o u r t h  o f  a C a r t e s i an c o o r d i n a t e  
s y s t e m .  I n  S t a r S p r i t e , a q u a d r an t  i s  t ak e n  t o  m e an a s e c 
t i o n o f  a g r i d .  

R Al1 , 3 8  

R a n d o m  A c c e s s  M e m o r y  

V I D E O , 2 5  

R E G I S T E R  

R a n d o m  A c c e s s  M e m o r y  d e d i c a t e d  t o , a n d  o n l y  a c c e s s i b l e  
t h r o u g h  t h e  v i d e o  d i s p l a y p r o c e s s o r .  

A s t o r a g e  a r e a  i n  a p r o c e s s o r .  T h e  t h r e e  p r o c e s s o r s  o n  t h e  
S u p e r S p r i t e  u s e  r e g i s t e r s  p r i m a r i l y  f o r  r e c e i v i n g  i n s t r u c �  
t i o n s  f r o m  t h e  Ap p l e .  

M I X E R , 7 0  

R e g i s t e r  7 o n  t h e  P S G - - c o n t r o l s  w h i c h  c h a n n e l s  a r e  
e n a b l e d  f o r  t o n e , w h i c h f o r  n o i s e , a n d  w h e t h e r o r  n o t  
f i l t e r i n g i s  t o  t a k e  p l a c e .  

S T A T U S ,  3 7  

T h e  V D P  r e g i s t e r  t h a t  c o n t a i n s  t h e  c o i n c i d e n c e  f l a g , 
a n d  t h e  f i f t h s p r i t e  f l a g .  

V D P , 1 9  

T h e  T e x a s  I n s t r u m e n t s T M S 9 9 1 8 A V i d e o  D i s p l a y P r o c e s s o r 
r e g i s t e r s . 

WR I T E - O NLY , 3 7  

R e g i s t e r s  d e d i c a t e d  t o  r e c e i p t  o f  d a t a - - y o u  m ay n o t  
r e a d t h e  d a t a  f r o m t h e s e  r e g i s t e r s . 

S t a r S p r i t e  I - 1 2 2  
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RE S E T , 4 9  

s 

T h e  p r o c e s s  o f  r e s t o r i ng a p r o c e s s o r , s u c h a s  t h e  V D P  t o  i t s  
i n i t i a l  s t a t e .  P r e s s i ng t h e  bu t t o n s  m a r k e d  C T R L  a n d  R E S E T  
o n  t h e  Ap p l e  w i l l  p e r f o r m  a " s o f t "  r e s e t  o n  t h e  6 5 0 2 ,  s t o p 
p i n g  wh a t e v e r  p r o g r a m  i s  r u n n i n g , a n d  r e s e t t i n g  t h e  
Su p e r S p r i t e . 

S C E NE 
A P P L E  GRAP H I C S ,  1 1  

Ap p l e  h i g h  r e s o l u t i o n  g r a p h i c s  p i c t u r e s m a k e  g o o d  
s c e n e s  t o  u s e  a s  b a c k g r o u n d s f o r y o u r  s p r i t e  g r a p h i c s .  

P A T T E R N , 1 2  

T h e  V D P  p a t t e r n p l a n e  p r o v i d e s  an e x t r e m e l y v i v i d  h i g h  
r e s o l u t i o n d i s p l ay f o r  b a c g r o u n d s . 

S E Q U E NC E , 7 

A p r e - s e l e c t e d  s e t  o f  e v e n t s  ( s u c h  a s  s p r i t e  d i s p l a y ) . 

S HAP E S 
B L O C K , 1 9  

A b i t  m a p p e d  s h a p e  i n  Ap p l e  h i g h r e s o l u t i o n g r a p h i c s . 

V E C T O R , 1 9  

A s e r i e s  o f  " d r a w" i n s t r u c t i o n s  f o r  Ap p l e  h i g h  r e s o l u 
t i o n  g r a p h i c s .  

S I Z E , 1 8  

O n  t h e  V D P  y o u  m a y  s p e c i f y  s p r i t e s  a s  s i z e  0 o r  s i z e  1 .  
S i z e  0 i s  f o r  8 b y  8 s p r i t e s  , a n d  s i z e  1 , 1 6 b y  1 6 .  

S O F T  S W I T C HE S ,  4 9  

L o c a t i o n s  t h a t  m a y  b e  a c c e s s e d  f r o m  s o f t w a r e  t o  c o n t r o l  t h e  
f u n c t i o n o f  t h e  S u p e r S p r i t e - - f o r  e x a m p l e : s w i t c h i n g  t o  V D P 
o n l y  v i d e o .  

S P R I T E , 1 ,  7 ,  1 8  

A p r o g r amm a b l e  o b j e c t . 

MUL T I C O L O R , 9 3  

A c o m b i n a t i o n o f  s e v e r a l  s p r i t e s  o f  d i f f e r e n t  c o l o r s  t o  
a p p e a r a s  o n e  mu l t i c o l o r  s p r i t e .  

S t a r S p r i t e  I - 1 2 3 
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NUM B E R , 2 0  

I n  Am p e r s p r i t e ,  t h e  s p r i t e - t a b l e  nu m b e r  i s  0 t o  6 3 ,  b u t  
y o u  m u s t  m u l t i p l y  t h e  t a b l e  nu m b e r b y  4 w h e n  r e f e r r i n g  
t o  a 1 6  b y  1 6  s p r i t e .  

P L AN E , 2 0  

T h e r e  a r e  3 2  s p r i t e  p l a n e s ,  n u m b e r e d  0 t o  3 1 .  T h e s e  
p l a n e s a r e  a l l o w e d  t o  c o n t a i n  o n l y  o n e  s p r i t e , s o  t h e r e  
i s  n e v e r a n y  a c t u a l  c o l l i s i o n b e t w e e n s p r i t e s ,  t h e y  
s l i d e  i n  f r o n t  o r  b eh i n d o n e  a n o t h e r .  

P R I O R I T Y , 2 1  

T h e  p r i o r i t y o f  a s p r i t e  i s  d e t e r m i n e d  b y  i t s  s p r i t e  
p l a n e  nu m b e r .  T h e  s m a l l e r  t h e  n u m b e r , t h e  h i g h e r  t h e  
p r i o r i t y ,  T h i s p r i o r i t y s c h e m e  i s  u s e d  t o  d e t e r m i n e 
w h e th e r  a s p r i t e  i s  d i s p l a y e d  w h e n  m o r e t h an o n e  o c c u 
p i e s  t h e  s a m e  X a n d  Y c o o r d i n a t e s  • 

T A B L E  
A T T R I B U T E , 5 1  

A t a b l e  c o n t a i n i n g  a t t r i b u t e s  f o r  a s e t  o f  s p r i t e s .  

C O L O R ,  2 3 , 2 7  

A t a b l e  t h a t  d e f i n e s  t h e  c o l o r s  f o r  t h e  p a t t e r n p l a n e . 

D I R E C T I O N , 6 ' 1 0 0  

A t a b l e  t h a t  d e f i n e s  t h e  d i r e c t i o n o f  m o v e m e n t  o f  a 
s p r i t e , o r  a s e r i e s  o f  s p r i t e s .  F o r  u s e  i n  t h e  
S t a r S p r i t e  M a z e g a m e .  

N AM E , 2 9  

A t a b l e  t h a t  m a p s  p a t t e r n a n d  c o l o r  t a b l e  d a t a  i n t o  t h e  
p a t t e r n  p l a n e .  

PAT T E R N , 2 3  

A t a b l e  o f  p a t t e r n d e f i n i t i o n s  f o r  t h e  p a t t e r n p l a n e . 

S P R I T E , 5 ' 1 8  

A t a b l e  o f  s p r i t e  p a t t e r n s . 

S t a r S p r i t e  I - 1 2 4  
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T A B L E S 
P A T H , 5 

.! 

A t a b l e  t h a t  d e f i n e s  t h e  p a t h  t o  b e  t ak e n  b y  a s p r i t e  
o r  a s e r i e s  o f  s p r i t e s  i n  a n  a n i m a t i o n  s e q u e n c e ,  

V D P , 4 

Ab b r e v i a t i o n f o r  v i d e o  d i s p l a y p r o c e s s o r .  

V I D E O  D I S P L AY P R O C E S S O R , 4 

A p r o c e s s o r  d e d i c a t e d  t o  c o n t r o l l i n g  v i d e o  i m a g e s - - f  o r  e x a m 
p l e  t h e  T M S 9 9 1 8 A. 

V I D E O  PLANE , 5 

T h e  p l a n e  on wh i c h a g r a p h i c a l  i m a g e i s  d i s p l a y e d  
V I D E O  

z 

E X T E RNAL , 2 2  

A v i d e o  s i g n a l  n o t  g e n e r a t e d  b y  t h e  T M S 9 9 1 8 A V D P  s u c h  
a s  Ap p l e  v i d e o . 

Z E R O P A G E , 6 0  

L o c a t i o n s  $ 0 0  t h r o u g h  $ F F  i n  Ap p l e  RAM . T h e s e  l o c a t i o n s  a r e  
s p e c i a l  t o  t h e  6 5 0 2  p r o c e s s o r ,  and  s h o u l d  o n l y  b e  u s e d  i f  
y o u k n o w  y o u  a r e  n o t  c o n f l i c t i n g  w i t h  an o t h e r  r u n n i n g  p r o g 
r am .  

S t a r S p r i t e  I - 1 2 5  
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AM PER SPRITE™ VDP Command card ---
(Video Display Processor Commands) 

&A SPR ITE  Attr ibute command s :  

&AA sp rite p lane n u mber ,  V coord . ,  X coord . ,  sp rite n umber ,  s prite co lor  
( the f i rst A means att r ibutes (sp rite ) ;  the  secon d  A means all 4 attr ibutes wi l l  be 
g ive n )  

&AA # (  < 32) ,  # (  <256) ,#( < 256) ,#( < 256) ,#( < 1 6) 
&AC sp rite p lane n u m ber ,  sprite color . . . . . . . . . . . . . . . . . . . . . . .  &AC #( < 32) ,#( < 1 6) 
&AN sp rite p lane n u mber ,  sprite number . . . . . . . . . . . . . . . . . . . .  &AN #( < 3 2) ,#( < 256) 
&AX sprite p lane n u mber ,  X coord. (exam p l e :  &AX 3 , 25)  . . . . .  &AX#( < 32) ,#( < 256) 
&AV sprite p lane n u mber ,  Y coord . . . . . . . . . . . . . . . . . . . . . . . . . .  &AV#( <32) ,#( <256) 

&C n u mber  of u n its of offset past  co lor tab l e  address , co lor d ata (write to color table) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &C #( 1 6  bit) ,#(8 b it)  

&I initialize StarSp rite card ( CALL 91 2 s h o u l d  happen j ust before &I command )  

&L  App le  h igh  byte , App le  low byte , counte r  ( < 256) , VRAM h i g h  byte , VRAM low byte 
(load VRAM from App le  memory,  use counter = 0  for 256 byte transfer ( maxi
m u m ) )  . . . . . . . . . . . . . . . . .  &L#( < 256) ,#( < 256) ,#( < 256) ,#( < 64) ,#( <256)  

&N posit i o n ,  pattern  number (wr i te  to name table) . .  &N#( < 768) ,#( < 256) 

&P n u m ber of  u n its of offset past  pattern table add ress , pattern data (wr i te  to pattern 
table) . . . . . . . . . . . . . . .  . . . . . . . . . . . .  &P#( 1 6  b it ) ,#(8 b it)  

&R VREG I STER write-to command s :  

& R A  sp rite attribute table ad d ress ( 1 6  bit) . . . . . . . .  &RA#( < = $3F80)  
&RC color tab le  add ress ( 16  b i t )  . . . . . . . . . . . . . . . . . . .  &RC#( < = $2000 or  < = $3FC0)  
&RD 1 o r  0 ( to  enab le  or  d isab le  active display) . . . . . . . . . . . . . . . . .  &RD1 ( normal ) 
&RE  1 or 0 (to enab le  or d isab le  external video) . . . . . . . . . . . . . . . . . . . . . .  &REB ( n o rmal ) 
&RG 1 or 2 (to enab le  Graphics I or I I  mode) . . . . . . . . . . . . . . . . . . . .  &RG2 ( n o rma l )  
&RM 1 or  0 ( to  enab le  sp rite magnification 1 or 0) .  . . . . . . . . .  & R M 1  ( n o rmal ) 
&RN name table add ress ( 1 6  b i t )  . . . . . . . . . . . . . . . . . .  & RN#( < $3C00) 
&RP pattern generator tab l e  address ( 1 6  bit) . . . . . . . . . .  &RP#( < = $ 2000 or  = $3800)  
& R R  VREGISTER n u mber ,  d ata ( d i rect reg ister  write ; not  to be used d u ri n g  start-u p )  

. .  . . . . . . . . . . . . . . . . . . .  & R R#( < 8) ,#( < 256) 
&RS sprite generato r  table add ress ( 1 6  bit) . . . . . . . .  &RS#( < = $3800)  
&RT (enab le  text mode)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &RT 
& R U  (enable multicolor mode) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &RU 
&RX text co lor ,  bac kd rop co lor  and text backgrou n d  . . . . . . . . . . . . .  &RX#( < 1 6 ) ,#( < 1 6) 
&RZ 1 or 0 (to enab le  size 1 or 0) . . . . . . . . . . . . . . . . . . . . . . . . .  &RZ1 ( n o rmal ) 

CALL 804 read VRAM i nto App l e  memory (App le lo = $ 1 E ; App leh i = $ 1 F ;  
VRAM l o = $ F C , V RA M h i  = $F B ; counte r = $F9 . . .  use 0 for 256 bytes) 

CALL 831 erase StarSpr ite card 
CALL 768 write to V R E G I ST E R  ( reg ister # = $F F ; dala = $ FE) 
CALL 780 write to VRAM (App le lo = $ 1 E ; App leh i = $ 1 F ; VRAM l o = $ F C ;  

VRAM h i  = $F B ; co u n te r = $F9 . . .  use 0 f o r  256 bytes) 
CALL 852 write to co lor  tab l e  (co lor  data = $ 7 ; posit i o n l o = $8 ; pos it ion h i = $9 ; updates 

from posit ion on in color table) 

For AM PERSPR ITE . I NT o n l y :  & D  a l l ows 6502 i nterru pts , &Q d isables 6502 i nterru pts , 
CALL3826 for VDP i nterru pts , CALL3838 d isables VDP  i nterrupts . 



Register 13 BITS 

COLOR VALUES 8 3  8 2  81 BO 
c A A H 0 T L 0 N T T L 

0 = t ransparent T A E D ENVELOPE GENERATOR I c R 
1 = b lack N K N OUTPUT u A 
2 = me d i u m  g reen E T E 
3 = l ight  g reen 
4 = dark b lue  
5 = l i g h t  b l ue  0 0 x x 
6 = dark red 
7 = cyan 0 x x 
8 = med i u m  red 
9 = 1 i g ht red 0 0 0 A or 1 0 = dark ye l l ow 

B or 1 1  = l i gh t  ye l low 0 0 C or 1 2  = dark green 
D or 1 3 = magenta 
E or  1 4 = g rey 0 0 
F or 1 5 = white 0 

0 0 /VVVVVVVV[/1/ 
0 

0 

STANDARD BAS IC  VIDEO SWITCH L INES 

GOSUB 9 GOSUB 22BB9 GOSUB 23189 
(standard for Apple 6592 video 
only) 

(standard for VDP video only) (standard for mixed Apple 6592 
and VDP video) 

AMPERSPRITE™ 
GI PSG ( p rogrammable sound generator) C O M M A N D S :  

CALL  3578  ( t o  cease s o u n d  generat ion )  

(T =tone S = sound effects B = both tones  and sound 

effects) ( N = N O ENVELOPE)  ( E = ENVELOPE I S  UT I L IZED)  

&TR or &SR or &BR (a l l  mean f i l l  " registers " with 
" c o ntents " and are all I nterchangeable)  
&TR#( < 1 6) ( reg ister),#( <256) (contents) 
(a l l  commands except & TR or  &SR or & B R  zero al l  G I  sound 
registers before performi n g )  
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TONE TONE 
IDEAL PERIOD IDEAL PERIOD 

NOTE OCTAVE FREQUENCY VALUE NOTE OCTAVE FREQUENCY VALUE 

c 1 32.703 1955 c 5 523.248 122 
C# 1 34.648 1845 C# 5 554.368 115 
D 1 36.708 1742 D 5 587.328 109 
D# 1 38.891 1644 D# 5 622.256 103 
E 1 41.203 1552 E 5 659.248 97 
F 1 43.654 1465 F 5 698.464 92 
F# 1 46.249 1382 F# 5 739.984 86 
G 1 48.999 1305 G 5 783.984 82 
G# 1 51.913 1232 G# 5 830.608 77 
A 1 55.000 1163 A 5 880.000 73 
A# 1 58.270 1097 A# 5 932.320 69 
B 1 61.735 1036 B 5 987.760 65 
c 2 65.406 978 c 6 1046.496 61 
C# 2 69.296 923 C# 6 1108.736 58 
D 2 73.416 871 D 6 1174.656 54 
D# 2 77.782 822 D# 6 1244.512 51 
E 2 82.406 776 E 6 1318.496 48 
F 2 87.308 732 F 6 1396.928 46 
F# 2 92.498 691 F# 6 1479.968 43 
G 2 97.998 652 G 6 1567.968 41 
G# 2 103.826 616 G# 6 1661.216 38 
A 2 110.000 581 A 6 1760.000 36 
A# 2 116.540 549 A# 6 1864.640 34 
B 2 123.470 518 B 6 1975.520 32 
c 3 130.812 489 c 7 2092.992 31 
C# 3 138.592 461 C# 7 2217.472 29 
D 3 146.832 435 D 7 2349.312 27 
D# 3 155.564 411 D# 7 2489.024 26 
E 3 164.812 388 E 7 2636.992 24 
F 3 174.616 366 F 7 2793.856 23 
F# 3 184.996 346 F# 7 2959.936 22 
G 3 195.996 326 G 7 3135.936 20 
G# 3 207.652 308 G# 7 3322.432 19 
A 3 220.000 291 A 7 3520.000 18 
A# 3 233.080 274 A# 7 3729.280 17 
B 3 246.940 259 B 7 3951.040 16 
c 4 261.624 244 c 8 4185.984 15 
C# 4 277.184 231 C# 8 4434.944 14 
D 4 293.664 218 D 8 4698.624 14 
D# 4 311.128 206 D# 8 4978.048 13 
E 4 329.624 194 E 8 5273.984 12 
F 4 349.232 183 F 8 5587.712 11 
F# 4 369.992 173 F# 8 5919.872 11 
G 4 391.992 163 G 8 6271.872 10 
G# 4 415.304 154 G# 8 6644.864 10 
A 4 440.000 145 A 8 7040.000 9 
A# 4 466.160 137 A# 8 7458.560 9 
B 4 493.880 129 B 8 7902.080 8 

Fig. 23 EQUAL TEMPERED CHROMATIC SCALE (lcLOcK=1.023 MHz) 



TABLE OF CHARACTER PATTERN NUMBERS 

COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 
ASCII ASCII ASCII ASCII 

CHAR CHAR· CHAR CHAR- CHAR CHAR· CHAR CHAR-
pattern AC- pattern AC- dee hex pattern AC-

dee hex pattern AC-dee hex # TEii dee hex • TER # TER # TER 

32 20 ' {space) 64 40 32 @ 96 60 64 \ 128 80 96 r 
33 21 1 ! 65 41 33 A 97 61 65 a 129 81 97 --, 
34 22 2 " 66 42 34 B 98 62 66 b 130 82 98 _J 
35 23 3 # 67 43 35 c 99 63 67 e 131 83 99 L 
36 24 4 $ 68 44 36 D 100 64 68 d 132 84 100 I 
37 25 5 % 69 4S 37 E 101 65 69 e 133 85 101 -

38 26 6 & 70 46 38 F 102 66 70 I 134 86 102 I 
39 27 7 71 47 39 G 103 67 71 g 13S 87 103 -
40 28 8 ( 72 48 40 H 104 68 72 h 
41 29 9 ) 73 49 41 I 10S 69 73 I (the above 8 
42 2A 10 . 74 4A 42 J 106 SA 74 j characters are found 

43 28 11 + 48 43 K in CHARMAZE only) 
7S 107 68 75 k 

44 2C 12 76 4C 44 L 108 6C 76 I 
4S 20 13 77 40 4S M 109 60 77 m 
46 2E 14 78 4E 46 N 110 6E 78 n 
47 2F 1S I 79 4F 47 0 111 6F 79 0 

48 30 16 ' 80 so 48 p 112 70 80 p 
49 31 17 1 81 S1 49 Q 113 71 81 q 
50 32 18 2 82 S2 50 R 114 72 82 r 

S1 33 19 3 83 S3 S1 s 11S 73 83 s 
S2 34 20 4 84 S4 S2 T 116 74 84 t 
S3 3S 21 s 8S SS 53 u 117 75 8S u 
S4 36 22 6 86 S6 S4 v 118 76 86 v 

SS 37 23 7 87 S7 SS w 119 77 87 w 

SS 38 24 8 88 S8 S6 x 120 78 88 x 
57 39 25 9 89 S9 S7 y 121 79 89 y 
S8 3A 26 : 90 SA 58 z 122 7A 90 z 

59 38 27 ; 91 SB S9 [ 123 78 91 { 
60 3C 28 < 92 SC 60 '- 124 7C 92 > 
61 30 29 = 93 SD 61 J 12S 70 93 ) 
62 3E 30 > 94 SE 62 I\ 126 7E 94 -

63 3F 31 ? 95 SF 63 - 127 7F 9S • 
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E C H O][ S PE E C H  S Y NTHE S I S  

O N  THE S U P E R S P RITE 

Wri t t en b y  Mike and Fern Kory 



N O T I C E  

S t r e e t  E l e c t r o n i c s  C o r p o r a t i o n r e s e r v e s t h e  r i g h t  t o  m a k e i m 
p r o v e m e n t s  i n  t h e  p r o d u c t  d e s c r i b e d  i n  t h i s m a n u a l  a t  a n y  t i m e  
a n d  wi t h o u t  n o t i c e . 

D I S C L A I M E R  O F  A L L  WARRAN T I E S  A N D  L I A B I L I TY --- --

S t r e e t  E l e c t r o n i c s  C o r p o r a t i o n m ak e s  n o  w a r r an i t a s ,e i t h e r  e x p r e s s  
o r  i mp l i e d  e x c e p t  a s  e x p l i c i t l y s e t  f o r t h i n  t h e  L i m i t e d  W a 
r r a n t y, w i t h  r e s p e c t  t o  t h i s m a nu a l  o r  w i t h  r e s p e c t  t o  t h e  s o f t 
wa r e  d e s c r i b e d  i n  t h i s m a n u a l, i t s  q u a l i ty, p e r f o r m a n c e ,  m e r 
c h a n t a b i l i t y ,  o r  f i t n e s s  f o r  a n y  p a r t i c u l a r p u r p o s e . S t r e e t  
E l e c t r o n i c s  C o r p o r a t i o n  s o f t w a r e i s  s o l d o r  l i c e n s e d  " a s  i s . "  
T h e  e n t i r e  r i s k  a s  t o  i t s  q u a l i t y  a n d  p e r f o r m a n c e  i s  w i t h  t h e  
b uy e r . S h o u l d  t h e  p r o g r a m s  p r o v e  d e f e c t i v e  f o l l o w i n g  t h e i r  p u r 
ch a s e , t h e  b uy e r  ( a n d  n o t  S t r e e t  E l7 c t r o n i c s  C o r p or a t i o n, i t s  
d i s t r i b u t o r , o r  i t s  r e t a i l e r ) a s s u me s t h e  e n t i r e  c o s t  o f  a l l  
ne c e s s a r y  s e r v i c i n g, r e p a i r, o r  c o r r e c t i o n a n d  any i n c i d e n t a l  o r  
c o n s e q u e n t i a l  d a m a g e s . I n  n o  e v e n t  wi l l  S t r e e t  E l e c t r o n i c s  C o r 
p o r a t i o n  b e  l i ab l e  f o r  d i r e c t , i n d i r e c t, i n c i d e n t a l, o r  c o n s e 
q u e n t i a l  d a� a g e s  r e s u l t i n g  f r o m  any d e f e c t  i n  t h e  s o f t w a r e ,  e v e n  
i f  S t r e e t  E l e c t r o n i c s  C o r p o r a t i o n  h a s  b e e n a d v i s e d  o f  t h e  p o s s i 
b i l i t y o f  s u c h  d a m a g e s . S o m e  s t a t e s  d o  n o t  a l l o w  t h e  e x c l u s i o n 
o r  l i m i t a t i o n o f  i mp l i e d w a r r a n t i e s  o r  l i a b i l i t y f o r  i n c i d e n t a l  
o r  c o n s e q u e n t i a l  d a m a g e s , s o  t h e  a b o v e  l i mi t a t i o n o r  e x c l u s i o n 
may n o t  a p p l y t o  y o u. 

T h i s m a n u a l  i s  c o p y r ig h t e d . A l l r i g h t s  r e s e r v e d .  T h i s  d o c u m e n t  
may n o t , i n  wh o l e o r  i n  p a r t , b e  c o p i e d, p h o t o c o p i e d ,  r e p r o d u c e d , 
t r a n s l a t e d  o r  r e d u c e d  t o  any e l e c t r o n i c  m e d i u m  o r  m a c h i n e  r e a d 
ab l e  f o r m  w i t h o u t  p r i o r  c o n s e n t ,  i n  wr i t i n g ,  f r o m S t r e e t  E l e c 
t r o n i c s  C o r p o r a t i o n .  

6 1 98 2  b y  S t r e e t  E l e c t r o n i c s  C o r p o r a t i o n 
1 1 4 0  M a r k  Av e . 
C a r p e n t e r i a, C a l i f o r n i a 93 10 3 
(8 0 5 ) 6 8 4 -4 5 93 

Ap p l e  and Ap p l e  ] [ a r e  t r a d e m a r k s o f  Ap p l e  C o mp u t e r  I n c. 

E C H O, E C H O  ] [ ,  E C H O  GP, T EX T A L K E R  a n d  S P E AK E A S Y  a r e  a l l  t r a d e 
m a r k s  o f  S t r e e t  Ele c t r o n i c s  C o r p o r a t i o n. 
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E cho ] [ - T abl e o f  C on t en t s 

1 .  I n t r o du c t i o n  t o  t h e  Manu a l•••• ••••••••••••••·····� ······· 

2. In s t a l l a t i o n  In s t r u c t i o n s •••••••••••••••••••••••••••••••• 
2 . 1 .  T e s t i ng••••••••••••••••••••••••••••••••••••••••••••• 
2 . 2 .  Key b o a r d  N o t a t i on ••••••••••••••••••••••••••••••••••• 
2 . 3 .  E r r o r  Me s s ag e s  •••••••••••••••••••••••••••••••••••••• 
2 . 4 .  B o o t i ng a D i sk e t t e  •••••••••••••••••••••••••••••••••• 
2 . 5 .  The C a t al o g  •••••••••••••••••••• ••••••••••••••••••••• 
2 .  6 .  S o f t w a r e  •••••••••••••••••••••••••••••••••••••••••••• 

3. T e x t a lk e r  T u t o r i al•••••••••••••••••••• • •••••••••••••••••• 
3 . 1 .  Mi s p r onun c i a t i on •••••••••••••••••••••••••••••••••••• 
3 . 2 .  P R I N T  o r  ? •••••••••••••••••••••••••••••••••••••••••• 
3 .  3 .  T e x t alk e r  C ommand s •••••••••••••••••••••••••••••••••• 
3 . 4 .  U s ing E ch o  S p e e ch Wi thin a P r o g r am •••••••••••••••••• 
3 . 5 .  A B A S I C  P r ime r •• ••• ••••••••••••••••••••••••••••••••• 
3 . 6 .  Ra t e  M o d e  ••••••••••••••••••••••••••••••••••••••••••• 
3 . 7 .  P u n c t u a t i o n  M o d e s••••••••••••••••••••••••••••••••••• 
3 . 8 .  P i t ch M o d e s  ••••••••••••••••••••••••••••••••••••••••• 
3 . 9 .  Volume Mo d e s  •••••••••••••••••••••••••••••••••••••••• 
3 . 1 0 .  L i s t  C on t r ol C omm and s •••••••••••••••••••••••••••••• 

2 
2 
2 
3 
3 
4 
5 

7 
8 
9 
9 

1 1  
1 1  
1 3  
1 4  
1 5  
1 5  
1 6  

4.  S p e ak e a s y  T u t o r i a l ••••••••••••••••••••••••••••••••••••••• 1 7  
4 . 1 .  En c o d ing P h o n eme s ••••••••••••••••••••••••••••••••••• 1 7  
4 . 2 . The Phoneme E d i t o r ....... ........................... 1 8  
4 . 3 .  I n fl e c t i on and S t r e s s............................... 1 9  
4 . 4 .  P i t ch and R a t e...................................... 1 9  
4 . 5 .  Volume C on t r ol...................................... 2 0  
4 . 6 .  P au s e s  •••••••••••••••••••••••••••••••••••••••••••••• 2 0  

5 .  F e a t u r e s t o  Ai d B l i nd U s e r s•••••••••••••••••••••••••••••• 2 2  
5 . 1 .  M O D E S ••••••••••••••••••••••••••••••••••••••••••••••• 2 2  

6 .  T e c h n i c a l  o r  A d v anc e d  I n f o r ma t i o n •••••••••••••••••••••••• 2 6  
6 . 1 .  T e x t alk e r  and P R/1 0 ••••••••••••• •• • •• •••••••••••••••• 2 6  

7 .  U s i ng T e x t a l k e r  and S p e ak e a s y  f r om M a c h ine L an g u a g e  •••••• 2 7  

8 .  S p e ak e a s y  P h o n e me C a t e g o r i e s  ••••••••••••••••••••••••••••• 2 8  

9 .  U s i ng E c h o  ][ S p e e c h  wi th C o mme r c i a l  P r o g r am s  •••••••••••• 2 9  

1
1 0. Ap p en d i x  A - S amp l e  P h o neme V o c abul a r y  ••••••••••••••••••• 3 0  

1 1 . Ap p e n d i x  B - T e l e c ommu ni c a t i o n s  and t h e  S u p e r S p r i t e  •••••• 3 1  

1 2 .  Memo r y  U s a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4  

__ _ 1 3 . B l i nd U s e r  C o mm a nd s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6  
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E c ho ) [  - I n t ro d u c t ion to t h e  Manu al 

1 .  In t r o d u c t i on t o  t h e  Manu a l  

W e  h a v e  a t t emp t e d  t o  m a k e  thi s manu al bo t h  i n fo r m a t i v e  a n d  e a s y  
t o  u s e . I t  w a s  d e s i g n e d  to a c comod a t e  t h e  no t - so - ex p e r i e n c e d  
u s e r  a s  well a s  t h e  mo r e  e x p e r i e n c e d . E a c h  s e c t ion i s  m e a n t  to 
be r e a d  f rom b e g i n n i n g  to e n d  and to be u s e d  i n  con j u n c t ion wi t h  
t h e  S u p e r S p r i t e . By the end  o f  e a ch s e c t ion y o u  s hould h av e  no t 
only an u n d e r s t an d i ng o f  t h e  ma t e r i al cov e r e d , bu t also e x p e r i 
e n c e  wi t h  i t . 

T h e 3 m a i n  s e c t ion s o f  the manu al con c e rn 

1 .  I n t rodu c t ion to t h e  E C H O  ) [  so f tw a r e  a n d  t h i s m a nu al , also 
some v e r y  b a s i c  h elp for the le s s  e x p e r i e n c e d  Apple u s e r  

2 .  T h e  T E X T ALKER ( TM )  sof t w a r e  t u to r i al 

3 .  Th e S P E AK E A S Y ( TM )  sof t w a r e tu tor i al .  

T h e r e  i s  al s o  a s e c t ion on the E C H O  s o f t w a r e ' s e x clu s i v e  f e a t u r e s  
t o  a i d  bli n d  u s e r s , a t e chni c al o r  a d v an c e d  s e c t ion and v a r i ou s 
a p p e n d i c e s . The s e  s e c t ion s a r e  all ou tli n e d  i n  mo r e  d e t ail i n  
t h e  t able o f  con t e n t s . T u r n  t h e  p a g e fo r i n s t all a t ion i n s t r u c 
t i on s a n d  you a r e  o n  you r way . 
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2 .  I n s t a l la t i o n I n s t ru c t i on s  

C o mp l e t e  i n s t r u c t i o n s  f o r  i ns t all a t i o n o f  the  S u p e r S p r i t e  b o a r d  
a r e  c o n t a i n e d  i n  the I n s t all a t i o n a n d  T e chni c al R e f e r e n c e  M a nu al . 
Ple a s e  r e a d a t  l e a s t  th e  i n s t all a t i o n p o r t i o n o f  t h a t  m a n u al 
b e f o r e  r e a d i ng o n  i n  thi s s e c t i o n .  

2 . 1 .  T e s t i ng 

A t e s t  o f  the  S u p e r S p r i t e  wa s p r o v i d e d  o n  the Che c k o u t  D i s k . 
Sho uld y o u  wi sh t o  t e s t  the s p e e ch p o r t i o n o f  the S u p e r S p r i t e  i n  
g r e a t e r  d e p th ,  h e r e  a r e  s o me  p r o c e d u r e s  t o  e n a bl e  y o u  t o  d o  s o .  

I f  y o u h a v e  s o me e x p e r i e n c e  wi th the Ap ple , y o u  m a y  t e s t  the E C H O  
p o r t i o n o f  the  S u p e r S p r i t e  b y  b o o t i ng t h e  d i s k e t t e  m a r k e d  E cho  ] [ 
S o f t w a r e , and  r u n n i n g  the p r o g r am c alle d  S E C  D EM O , Thi s p r o g r am 
s h o w s  s o me  o f  the f e a t u r e s  o f  the E C H O h a r d w a r e .  T o  e n d  the 
p r o g r am t y p e  a C o n t r ol - C , You  should n o w  al s o  c o p y  y o u r  d i s k e t 
t e . I f  y o u  d o  n o t  u nd e r s t an d  wha t  w a s  j u s t  s a i d ,  d o n ' t  w o r r y .  
Y o u  will b e  able t o  t e s t  E C H O  s p e e ch a f t e r  r e a d i ng the f ollo w i n g  
two s e c t i o n s  o n  " KE Y B O ARD N O T A T I O N" a n d  " B O O T I NG A D I S KE T T E . "  

2 . 2 .  K e yb o a r d  No t a t i o n  

I n  thi s s e c t i o n y o u will b e  i n t r o du c e d  t o  a s i mple n o t a t i o n 
s y s t e m  whi ch will show y ou e x a c tly wha t  t o  t y p e o n  y o u r  Ap ple 
k e y b o a r d . F o r  i n s t an c e , whe n  we  w a n t  y ou to t y p e  the w o r d  
" H E L L O "  y ou will s e e : 

HE L L O  

E a ch b old l e t t e r  r e p r e s e n t s  a k e y  o n  y o u r  Ap p l e ' s  k e y b o a r d . F o r  
s o me  c h a r a c t e r s  y o u  a r e  r e q u i r e d  t o  hold d o wn o n e  k ey whi l e  
p r e s s i ng an o th e r . 

F o r  e x ample , t o  t y p e  an e x cl a m a t i o n  p o i n t  ( ! ) , y o u  mu s t  hold d owr 
the S H I F T  k e y  whi l e  p r e s s i n g  the 1 k e y  ( j u s t  a s  y o u  w o uld on an 
o r d i n a r y  t y p e w r i t e r ) . H o w e v e r ,  w e  s h o w  o nly t h e  e x cl a m a t i o n 
p o i n t . 

Wh e n  i t  i s  n e c e s s a r y  f o r  y o u  t o  t y p e a " c o n t r ol c h a r a c t e r "  w e  
will p r i n t  thi s : 

( C TRL-E> 

The key  m a r k e d  CTRL or  C O NT R O L  s h o uld be  held d own whi l e  y o u  
p r e s s  the o th e r  k ey, S o , t y p i ng a C o n t r ol - E  i s  s i mi l a r  t o  t y p i ng 
a Shi f t -E e x c e p t  th a t  y o u  p r e s s  the C TR L  k e y  i n s t e a d o f  S H I F T . 
No t e  tha t whe n  y o u  t y p e  a c o n t r ol ch a r a c t e r , i n  m o s t  
c i r c u m s t a n c e s  n o th i n g  will a p p e a r o n  the s c r e e n . 

S p e c i al k e y s s u ch a s  the k e y s m a r k e d  RE TURN a n d  E S C  will b e  
e n clo s e d  i n  b r a c k e t s  a s  f ollo w s : < R E T URN> (E S C > . 
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2 . 3 .  E r r o r  Me s s ag e s  

I f  you a c c i d e n t l y  mi s s p e l l  s o m e t h i ng t h e n, m o s t  l i k e l y, t h e  Ap p l e  
w i l l  r e j e c t  i t  b y  p r i n t i n g " S Y N T AX ERROR" o n  y o u r  s c r e e n  and 
e mi t t i ng a "b e ep" f r o m i t s  s p e ak e r . Th i s i s  n o t  a p r o b l em, b u t  
y ou wi l l  n e e d  t o  t y p e t h e  l i n e  o v e r  a g a i n . REMEMB E R : D o n ' t  
i g n o r e  s y n t ax e r r o r s --y ou mu s t  r e t y p e  t h e  l i n e ! 

2 . 4 .  B o o t i n g  a D i s k e t t e  

S e v e r a l  p r o g r am s  a r e  i n c lu d e d  f o r  u s e  wi t h  y o u r  E C HO s p e e c h  and  
they  c an b e  f o u n d  o n  t h e  d i s k e t t e  l a b e l e d  E C HO ] [ SOF T W ARE . To  
d i s c o v e r e x a c t l y wh a t  p r o g r ams  are  o n  t h e  d i s k e t t e, you  mu s t  
"b o o t" and " C A T ALOG" t h i s d i s k e t t e . Th e p r o c e s s  o f  a d d i n g DO S 
( D i s k Op e r a t i ng S y s t e m )  c o mmand s t o  y o u r  Ap p l e  i s  c a l l e d  "b o o t
i ng" t h e  d i s k e t t e  a n d  i s  a c c o mp l i s h e d  by f o l l o wi n g  t h e  s i mp l e  
s t e p s o u t l i n e d  b e l o w . 

1 .  I n s e r t  t h e  d i s k e t t e  i n t o  t h e  
f a c i n g upwa r d s .  Th e e d g e  o f  
s h o u l d  e n t e r  t h e  d r i v e  l a s t . 
d r i v e, p l a c e  t h e  d i s k e t t e  i n  

d i s k  d r i v e  wi t h  t h e  l a b e l  
t h e  d i s k e t t e  wi th t h e  l ab e l  

I f  y o u  h a v e  mo r e  t h a n  o n e  
D r i v e  f l  1 .  

2 .  T u r n  on  t h e  p o w e r  t o  y o u r  Ap p l e . I f  i t  i s  a l r e a d y  o n, t h e n  
t u r n  i t  o f f  a n d  t h e n  o n  a g a i n . T h i s c l e a r s  th e memo ry and, 
on mo s t  Ap p l e s, a u t o ma t i c a l l y  b o o t s  the d i s k e t t e . I f  t h e  
d i s k d r i v e i s  n o w  m ak i ng a wh i r r i ng n o i s e  a n d  t h e  r e d  "i n 
u s e" l i g h t  o n  t h e  d r i v e i s  l i t-- C o n g r a tu l a t i o n s ! Th e d e e d  
i s  d o ne . T h e  d i s k e t t e  i s  b o o t e d  and y o u  s h o u l d  s k i p  t o  s t e p 
4 .  I f ,  o n  t h e  t h e  o t h e r  h a nd,  y o u r  d i s k d r i v e  i s  j u s t  
s i t t i ng t h e r e  n o t mak i ng a s o und,  a n d  t h e r e  i s  a n  a s t e r i s k  
(*) i n  t h e  l o we r l e f t h and c o r n e r  o f  t h e  s c r e e n, t h e n  p r o c e e d  
t o  s t e p  3 .  No w  i f  y ou r  d i s k  d r i v e  i s  n o t wh i r r i ng o r  s h o w
i ng any o th e r  s i g n s  o f  a c t i v i ty, and  y o u r  s c r e e n d o e s  n o t  
s h o w  a n  a s t e r i s k  ( y ou d i d  r e memb e r  t o  t u r n  o n  y our t . v .  o r  
m o n i t o r, r i g h t? ) ,  t h e n  p l e a s e  c h e c k  y o u r  DO S m a n u a l  t o  mak e 
s u r e  t h a t  y o u r  d i s k  d r i v e  i s  i n s t a l l e d  p r o p e r l y . 

3 .  T y p e : 

6 C TR L - P  ( RE TURN) 

N o w  it s h o u l d  b o o t . C o n g r a t u l a t i o n s . 
w o rk, t h e n  c h e ck y o u r  DO S manu a l . )  

( I f i t  s t i l l  d o e s  n o t  

4 .  I f  y o u  h av e  n o t  y e t  t e s t e d  E C HO s p e e c h, t y p e : 

RUN S E C  DEM O ( RETURN) 

T o e n d  t h e  p r o g r am t y p e : 

END ( RETURN) 
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Al s o , i f  y o u  h a v e  n o t  a l r e a d y  c o p i e d  t h e  d i s k e t t e  d o  s o  n o w  b y  
p l a c i ng y o u r  D O S  3 . 3  M a s t e r  d i s k e t t e  i n  d r i v e  1 a n d  t y p i n g : 

RUN C O PY A  (RE T UR N )  

F o l l o w t h e  i n s t r u c t i o n s  w i t h  t h i s p r o g r am a n d  wh e n  y o u  a r e  f i n 
i s h e d  p u t  t h e  o r i g i n a l  d i s k e t t e  i n  a s a f e  p l a c e  a n d  b o o t  t h e  
c o p y . Y o u  s h o u l d  a lway s u s e  a c o p y . 

2.s. T h e  C a t a l o g  

I f  y ou h a v e  n o t  a l r e a d y  d o n e  s o ,  p l e a s e  b o o t  t h e  E C HO ] [  S o f t w a r e  
d i s k e t t e . T h e  Ap p l e  wi l l  n o w  r e s p o n d  t o  c o mmand s c o n c e r n i n g  t h e  
d i s k e t t e . Typ e : 

CATAL O G  (RE T UR N )  

A " l i s t i n g "  o r  " c a t a l o g "  o f  p r o g r am n ame s and o t h e r  i n f o rm a t i o n 
wi l l  ap p e a r . We w i l l  n o w  s h o w  y o u  h o w  t o  i n t e r p r e t  a n d  u s e  t h i s 
i n f o r m a t i o n .  

At  t h e  t o p  o f  t h e  c a t a l o g  t h e  wo r d s  " D I S K V O L UME 2 5 4 "  a p p e a r . 
E v e r y  d i s ke t t e  i s  a s s i g n e d  a v o lume  numb e r  wh e n  i t  i s  s e t  up t o  
s t o r e  p r o g r am s . T h e  v o l u m e  d o e s  n o t  c o n c e r n u s  h e r e , s o  w e  wi l l  
n o t  d i s c u s s  i t  any f u r t h e r . ( I f y o u  a r e  r e a l l y c u r i ou s  y o u  c an 
c h e c k  y o u r  D O S  m a n u a l ) .  T h e  n e x t  l i n e  o f  t h e  c a t a l o g  l o o k s  l i k e  
t h i s : 

* A  0 0 2  H E L L O  

T h e  w o r d  " HE L L O "  i s  t h e  n ame o f  t h e  f i r s t p r o gram o n  t h e  d i s k e t 
t e . Wh e n e v e r  t h i s d i s k e t t e  i s  b o o t e d , H E L L O  i s  au t o m a t i c a l l y 
r u n . Thi s p r o g r am s i mp l y  p r i n t s  a s h o r t  m e s s ag e  a n d  a c o p y r i g h t  
n o t�c e . Th e numb e r  t o  t h e  l e f t  o f  t h e  p r o g r am n a m e  ( 0 0 2 ) i s  a 
meas u r e  o f  t h e  s p a c e  o n  t h e  d i s k e t t e  t h a t  i s  u s e d  t o  s t o r e  t h i s 
p r o g r am .  D i s k s  a r e  d i v i d e d  i n t o  " s e c t o r s , "  a n d  e a c h  s e c t o r  c an 
h o l d  2 5 6  c h a r a c t e r s . T h e  HE L L O  p r o g r am u s e s  2 s e c t o r s  o f  s t o r 
a g e . The l e t t e r  " A" t o  t h e  l e f t  o f  t h e  " 0 0 2 "  i nd i c a t e s t h a t  t h e  
p r o g r am i s  wr i t t e n  i n  A P P L E S O F T ( TM ) . A P P L E S OF T  i s  a v e r s i on o f  
t h e  B A S I C  p r o g r ammi n g  l an g u a g e . W e  w i l l  b e  w r i t i ng a s h o r t  and  
s i mp l e  APP L E S O F T  p r o g r am l a t e r  o n  i n  t h i s manu a l , a n d  a l l  of  o u r  
e x amp l e s  wi l l  a s s ume t h a t  y o u  a r e  u s i n g  A P P L E S O F T . Y o u  c an t e l l  
i f  y o u r  Ap p l e  i s  r e a d y  t o  u n d e r s t an d  AP P L E S O F T  b y  c h e c k i n g  t h e  
" p r o mp t "  o n  y o u r  s c r e e n . I f  t h i s c h a r a c t e r , wh i c h  a p p e a r s  b e f o r e  
t h e  f l a s h i n g  s q u a•e ( t h e  " c u r s o r " ) ,  i s  a " ] "  t h e n  y o u r  Ap p l e i s  
r e a d y  f o r  c o mmand s i n  A P P L E S O F T .  I f  t h e  p r o mp t i s  ju s t  a f l a s h 
i ng s q u a r e  t h a t  m e a n s  t h a t  t h e r e  i s  m o r e  t o  t h e  c a t a l o g . P r e s s  
any k e y  y o u  l i k e  a n d  t h e  c a t a l o g  wi l l  c o n t i n u e  t o  l i s t , o n e  f u l l  
s c r e e n  a t  a t i me , u n t i l  t h e  e n t i r e  c a t a l o g  h a s  b e e n  l i s t e d . At 
t h i s p o i n t , t h e  n o r m a l  p r o mp t wi l l  a p p e a r  ( u s u a l l y  a " ] "  f o l l o w e d  
b y  a f l a s h i ng s q u a r e ) .  
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In ste a d  o f  th e l e tter " A "  y o u  m a y  f i n d  a n y  o f  t h e  f o l l o w i n g  
l etter s : 

I 

B 

Th i s  me an s  th at th e p r o g r a m  i s  writte n i n  " I N T EGER 
B A S I C "  wh i c h  is  a n oth er of  the pro grammi ng l an g 
u a g e s  av a i l a b l e  f or th e Ap p l e . 
T h i s m e a n s  that th e i n f ormati o n  store d h e r e  i s  
store d i n  " B i n ary " f orm . It m a y  b e  a p r o g ra m; it 
may b e  d at a ;  it c o u l d  e v e n  b e  a h i g h  re s o luti o n  
p i cture . T h ere i s  n o  w a y  to te l l  f r o m  l o o k i n g  at 
th e c ata l o g  l i s t i n g . Y o u ju st h a v e  to tru st the 
l iterature that c o me s with the d i s k ette ( i n th i s  
c a s e , y o u  h a v e  g ot t o  tru s t  u s ! )  

T The " T "  i n d i c ate s that th i s  i s  a te xt f i l e . A 
text f i l e  i s  c h ar a cte r s :  l etter s , word s , etc . - 
that i s , " t e xt , "  s tore d a s  a g r o u p  ( f i l e ) o n  the 
d i s k ette . 

T h e  a s teri s k  ( * )  wh i c h pre c e d e s  th e c ata l o g  e ntry i n d i c ate s that 
thi s e ntry i s  "lo c k e d . "  " L o ck i n g " a program i s  a w a y  o f  prote ct
i n g  th e pro gram from b e i n g a c c i d e nta l l y d e l ete d or era s e d  from 
the d i s k ette . If you d i d  w ant t o  era s e  th e p r o gr a m , y ou w o u l d  
f irst n e e d  to " u n l o c k "  it . Th i s  pro c e dure i s  e x p l a i n e d  i n  more 
d et a i l i n  y our D O S  manu a l . Now that you have s o me f ami l i arity 
with th e c at a l o g , we wi l l  n ow o f f er a bri e f  e x p l an at i o n  o f  wh at 
e a ch o f  th e programs  l i s t e d  on y o ur d i s k e tte c an d o . 

2 . 6 .  S o f t w are 

HELLO is  auto mati c a l l y  ru n whe n  you  b o ot thi s d i s k . It  ru n s  the 
HE L L O . L OGO pro gram and  th e n  p au s e s  f or a b out 1 0  s e c o n d s b e f ore  
exiti n g . You  m a y  pre s s  a n y  k e y  at any t i m e  during  the H E L L O  
program a n d  it wi l l  e x it i mme d i ate l y . 

HELLO . L OGO i s  th e program whi ch d i s p l ay s  the T E X TALKER L OG O . 

E C HO C OM i s  a c o mmu n i c ati o n s  a i d  f or n o n - o r a l  i n d i v i du a l s . Thi s 
program a l l o w s  y o u  to cre ate me s s a g e s  to b e  s p o k e n  b y  s e l e ct i ng 
word s and s e nte n c e s  fro m  u s er cre ate d m e nu s . 

L I S T  B U IL D E R  a l l o w s  y o u  t o  cre ate word l i sts f or u s e  i n  the 
S PE L L I NG T E S T  pro gram . 

L I S T O  i s  a s amp l e  word l i s t wh i c h c an b e  u s e d  with the S P E L L I NG 
TE S T  p r o g r a m . 

P H O NEME TRAN S L AT O R  tr an s l ate s word s i nto the ir e q u i v a l e nt 
S P EAK E A S Y  p h o neme  c o d e s . ( More on thi s i n  the S P E AK E A S Y  tutor
i a l . ) 

RO B O T . D E M O  l o a d s  i nto m e m ory a n d  d i s p l ay s  RO B O T . P I C T .  It th e n  
a l l o w s  y o u  t o  ty p e  i n  phr a s e s  whi ch w i l l  the n  b e  s p o k e n  i n  a 
r o b o t i c v o i c e . 

R O B O T . P I C T  i s  th e p i cture u s e d  i n  RO B O T . D EMO . 
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S E C  D EM O  d i s p l ay s  S E C  D E M O . P I C T  a n d  g iv e s  a s h o r t  d em o n s t r a t i on 
o f  the E C H O ] [  s e c t i o n o f  the S u p e r S p r i t e . 

S E C  D E M O . P I C T  i s  the p i c t u r e  u s e d  b y  S E C  DEMO . 

S P EAK E A S Y  i s  a p r o g r am whi ch a l l o w s  y o u t o  u s e  s p e e ch i n  y o u r  own 
p r o g r am s  b y  u s i n g  s p e c i a l pho n e m e  c o d e s . T h e  a d v an t a g e s  of thi s 
p r o g r a m o v e r  T E X T ALKE R  f o r  c e r t a i n  a p p l i c a t i on s  i s  c o v e r e d  i n  t h e  
S P E AK E A S Y  t u t o r i a l . 

S P E L L I NG T E S T  t e s t s  s p e l l i n g  a b i l i t y b y  s p e ak i ng w o r d s  a n d  t h e n  
che c k i n g  t h e  ty p e d  r e s p o n s e  f o r  s p e l l i ng  a c c u r a c y . 

TALK I NG T Y P EWR I T E R  n ame s e a ch cha r a c t e r  o n  t h e  Ap p l e  k e y b o a r d  a s  
the k e y  i s  p r e s s e d . 

T h e  T E X T ALK E R  p r o g r am s  a l l o w  y o u t o  h a v e  the Ap p l e  s ay a w o r d  
whe n  y o u  t y p e i n  t h e  w o r d . The s e  p r o g r am s  u t i l ize n e a r ly 4 0 0  
r u l e s o f  p r o n u n c i a t i o n t o  c o r r e c t l y  c o nv e r t  y o u r  t y p e d  t e x t  t o  
s p e e ch .  

U s e  T E X TALK E R  i f  y o u  d o  n o t  o wn a RAM c a r d . 

T E X TALK E R . RAM i s  u s e d  i n s t e a d o f  T E X TALK E R  i f  y o u  own a RAM c ar d  
be c au s e  i t  l o a d s  the  T E X T ALKE R  p r o g r am i n t o  y ou r  RAM c a r d , thu s 
g i v i n g  y o u  mo r e  a v a i l ab l e  m e m o ry f o r  y o u r  p r o g r ams . Thi s v e r s i o n 
o f  T E X T ALKE R  a l s o  h a s  s p e c i a l  f e a t u r e s  f o r  u s e r s  wh o a r e  b l i n d . 

T E X T ALKE R . B L I ND c o n t a i n s  a l l  the s a me  f e a t u r e s  a s  T E X T ALKE R . RAM , 
b u t  d o e s  n o t  r e q u i r e  a RAM c a r d . U s e  thi s p r o g r am i f  y o u  n e e d  
the f e a t u r e s  f o r  the b l i n d, a n d  y o u  d o  n o t  o wn a RAM c a r d . 

T E X T ALKE R . RAM . O B J  i s  the p r o g r am th a t  i s  l o a d e d  i n t o  t h e  RAM c a r d  
when y o u  r u n  T E X T ALKE R . RAM . T h i s p r o g r am c an n o t  b e  r u n  o r  
l o a d e d  s e p a r a t e ly o f  T E X TALK E R . RAM . 
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3 .  T e x t a l k e r  T u t o r i a l 

In ord er f o r  y o u  t o  g e t  t h e  S u p erS p ri t e  t o  s p e ak, y o u  mu s t  u s e  
o n e  o f  t h e  f o l l o wing p r o g r am s : T E X T A LK E R ( TM ) ,  T E X T ALKE R . RAM ( TM ) ,  
T E X TALK E R . BL I ND ( TM )  o r  S P E AKEA S Y ( TM ) . On c e  y o u  h a v e  ru n o n e  o f  
t h e s e  p r o g r am s  y o u  wil l  n o t  n e e d  t o  r u n  i t  a g ain un l e s s  y o u  r e 
b o o t  a dis k e t t e  o r  t u r n  t h e  c omp u t e r  o f f . E a c h  o f  t h e s e  p r o g 
r am s ,  wh e n  run, wil l s lig h t l y m o di f y  y o u r  D O S  ( Di s k  Op e r a ting 

1 S y s t em ) . Be c au s e  of t hi s  it is a g o o d  id e a  f o r  y o u  to initia lize 
i any  n e w  di s k e t t e s  wi t h  an unmo difi e d  D O S, like t h a t  on y o ur 
i s y s t e m  m a s t e r  d i s k e t t e . In t h e  f o l l o wing s e c t ion s we wi l l  a s s ume 

t h a t  y o u are u sing t h e  T E X TALK E R  program . Al l of  the c o mman d s 
u s e d  in T E X TALK E R  a r e  a l s o  u s e d  in T E X TALK E R . RAM a n d  
T E X TALKER . BL I ND . T E X T ALKE R . RAM and T E X T ALKE R . B L I ND h a v e  a f e w 
a d diti o n a l  c omm a n d s d e s ig n e d  f or u s e r s  wh o a r e  b lind . Th e s e  
a d dition a l  c omm a n d s a r e  c o vere d in t h e  s e c tion tit l e d  " F e a t u r e s  
t o  Aid Blind U s e r s . "  T o  r u n  T E X TALK E R  t y p e : 

BRUN T E X T ALKER (RETURN) 

N o t e  t h a t  you s h o u l d  t y p e  " BRU N "  a n d  not  " RUN . " I f  you ty p e d  
" RU N "  y o u r  Ap p l e  r e s p o n d e d  wi t h  a " F I L E  T Y P E  MI SMA T CH E R R O R "  
b e c a u s e  t h i s  i s  a bin a r y  file  and  n o t  an A P P L E S O F T  f i l e . I f  y o u 
m a d e  t his  e r r o r  y o u s h o u l d  simp ly re t y p e  t h e  line . Af t e r  t h e  
dis k d rive s t o p s whirring y o u  wi l l  s e e  t h e  f o l l owing me s s a g e  on  
y o u r  s c r e e n : 

T E X TALK E R  ( TM )  
E CH O  ] [  S P E E CH G E N ERAT O R  
V E R S I O N  1 . 3 
C O P Y RIGH T 1 9 8 1  V I S EK, MAGG S, S T RE E T  & K O RY 
l 

D o  n o t  w o r r y  if t h e  ve r sion numb er i s  di f f e r e n t . Ru nning 
T E X T ALKE R . RAM or T E XTALKE R . B L I N D  is  a c c o mp li s h e d  in the s ame way 
( e x c e p t  t h a t  y o u  w o u l d  t y p e  a dif f e r e n t  p r o g r am n ame of c o urs e ) . 
We wil l  c o v e r  S P E AK E A S Y  in a s e p ara t e  s e c tion . 

Y o u  a r e  p r o b ab l y  r e a d y  t o  h e ar t h e  S u p er S p ri t e  s p e ak .  T y p e : 

P R I N T  " HE L L O "  ( RE TURN) 

Y o u  pro b a b l y  n o ti c e d  t h a t  the S u p e r S p ri t e  s aid e a c h  l e t t e r  as y o u  

, t y p e d  it and,  wh e n  y o u  p r e s s e d R E T U R N, th a t  it s aid t h e  w ord 
-' "HE L L O . "  I f  t h i s  w a s  n o t  t h e  c a s e, t h e n  m a k e  s u r e  t h a t  y o u  t y p e d  

e x a c t l y wh a t  i s  s h o wn a b o ve,  e s p e ci a l l y  t h e  q u o t e s . ( N o tic e 
t h a t  t h e  S u p e r S p ri t e  did n o t  s ay any t hing wh e n  y o u  t y p e d  t h e  '
q u o t a tion mark s . L a t e r  we wi l l  s h o w  y o u  h o w  t o  h a v e  p u n c t u a ti o n  

·
s p o k e n . ) I f  y o u  w a n t  t o  h e ar i t  a g ain, t h e n  ju s t  t y p e  i t  a g ain . 
Wh a t  did we ju s t  d o  anyw ay? We l l, t h e  wo r d  " P R I N T "  i s  a n  
AP P L E S O F T  BA S I C  c omman d . An y t hing in q u o t a ti o n  ma r k s t h a t  f o l 
l o w s  t his  c omm a n d  wi l l  b e  prin t e d  o n  t h e  s c r e e n . T h e  T E X TALK E R  
p r o g r am i s  a l s o  a t  work . I t  l o o k s  a t  e v e r y t hing p rin t e d  t o  t h e  
s c r e e n  and  pr o n o u n c e s  i t  t o  t h e  b e s t  o f  i t s abili t y . P r e s sing 
the RE TURN key s ig n a l s  the App l e  t h a t  this i s  the end o f  t h e  
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c omma n d , a n d  t h a t  i t  s h o u l d  n o w  c a r r y  o u t  t h a t  c omm a n d - - i n  t h i s 
c a s e  i t  s h o u l d  p r i n t  a n d  s p e ak t h e  w o r d  " HE L L O , "  U s i n g t h i s 
i n f o rm a t i o n  y o u  c an n o w  m a k e  t h e  S u p e r S p r i t e  s ay any t h i n g  t h a t  
y o u  w a n t , F o r  e x amp l e , y o u  c o u l d  t y p e : 

P R I N T  " I  AM E CHO " (RE T URN) 

G o  a h e a d  a n d  p l ay a r o u n d  a l i t t l e , it  w i l l  h e l p  you  to  g e t  a f e e l  
f o r  t h e  E C H O  s p e e c h o n  t h e  S u p e r S p r i t e  a n d  a l s o  a l l o w  y o u r  e a r t o  
be c ome be t t e r  a c c u s t om e d  t o  t h e  S u p e r S p r i t e ' s s p e e c h . T r y  
C A T A L OG i n g  t h e  d i s k e t t e  a g a i n  a n d  l i s t e n  t o  t h e  S u p e r S p r i t e  r e a d  
i t  t o  y o u . 

3 , 1 ,  Mi s p r o n u n c i a t i o n 

W e l c ome b a c k . Wh i l e  t y p i n g i n  p h r a s e s  f o r  t h e  S u p e r S p r i t e  t o  
s p e ak ,  y o u  may  h a v e  c ome a c r o s s  a w o r d  o r  two wh i ch t h e  
S u p e r S p r i t e  h a s  m i s p r o n o u n c e d . Al t h o u g h  t h e  T E X T A L K E R  p r o g r am 
u s e s  many r u l e s  ( a lmo s t  4 0 0  i n  f a c t ) t o  g u i d e  i t  i n  c o r r e c t l y 
p r o n o u n c i n g  y o u r  t e x t , En g l i s h  i s  s o  f u l l  o f  e x c e p t i o n s  t o  t h e s e  
r u l e s , s u c h  a s  c o mp ou n d  w o r d s  a n d  f o r e i g n  w o r d s , t h a t  i t  i s  
s i mp l y  n o t  f e a s i b l e  t o  m a k e  a p e r f e c t  s p e e c h s y n t h e s i z e r  f o r  a 
m i c r o c omp u t e r . W i t h  a f e w  s imp l e  g u i d e l i n e s , y o u  c an h e l p  t o  
b r i d g e  t h e  g a p  b e twe e n  t h e  S u p e r S p r i t e  a n d  p e r f e c t i o n . Ou r f i r s t  
e x amp l e  i n v o l v e s a c omp o u n d  w o r d , bu t t h e  s o l u t i o n t o  t h e  p r o b l e m  
a p p l i e s  t o  mo r e  t h an ju s t  t h i s t y p e  o f  e x c e p t i o n a l  w o r d . T y p e :  

P R I N T  " TY P EW R I T E R "  (RE T U R N) 

T h e  S u p e r S p r i t e  s a i d  wh a t  s o u n d e d  l i k e  " T i p wr i t e r . "  N o w  t y p e  i t  
a g a i n  a n d  l e a v e  a s p a c e  be twe e n  " t y p e " a n d  " w r i t e r . "  

P R I N T  " TY P E  W R I T E R "  (RE T URN) 

O f t e n  b r e a k i n g  u p  t h e  wo r d  is  a l l  t h a t  i s  n e e d e d  to  c o r r e c t  t h e  
p r o n u n c i a t i o n o f  a n  e x c e p t i o n a l  w o r d . F o r  m o r e  e x am p l e s  o f  t h i s , 
t y p e : " e q u a l s "  ( E QUAL S ) , " c r e a t e "  ( C RE A TE ) , a n d  " p r o g r am "  ( P R O  
GRAM ) . 

O t h e r  wo r d s  may  n e e d  t o  be mi s s p e l l e d  f o r  t h e m  t o  be p r o n o u n c e d  
c o r r e c t l y . F o r  i n s t an c e , t y p e : 

P R I N T  " RO B O T "  (RE TURN) 

N o t i c e  t h a t  the f i r s t  " O "  i s  mi s p r o n o u n c e d . W e  n e e d  to  c h a n g e 
t h e  v o w e l s o u n d  f r om a s h o r t  s o u n d  t o  a l o ng  s o u n d . ( Remembe r 
" s o u n d i n g o u t "  w o r d s  p h o n e t i c a l l y w h e n  y o u  l e a r n e d  t o  r e a d ?  I f  
y o u  d o n ' t r emembe r - - t h e  '' s h o r t  0 1' s o u n d  i s  t h e  11 0 11 i n  '' r ock'' a n d  
t h e  " l o n g " s o u n d  i s  f o u n d  in " r o w . " T h e  l o n g  s o u n d  o f  e a c h  v o w e l 
i s  i t s  n am e . )  T r y  t y p i n g " R OW B O T "  i n s t e a d o f  " RO B O T . "  By f o l 
l o w i n g  t h e  11 0 11 w i t h  a " w "  we h av e  m a d e  t h e  p r o n un c i a t i o n o f  t h e  
" o'' a s  a l o n g  " o "  mo r e  c o n s i s t e n t  w i t h  t h e  p a t t e r n s  o f  E n g l i s h 
s p e e c h . ( Th e  w o r d  " r ob o t "  i s  f o r e i g n . ) Al o n g  t h e  s ame l i n e s  we 
c a n c h a n g e  the s h o r t  " a "  s o u n d  to a l o ng  one b y  s p e l l i n g it " ay , "  
a n d  t h e  s h o r t  " e "  wi l l  be p r o n o u n c e d  " l o n g "  i f  i t  i s  d o ub l e d  
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( " e e " ) .  T o  m a k e  a v o we l g o  f r o m l o ng t o  s h o r t , t r y d o u b l i n g  t h e  
f o l l o w i n g  c o n s o n an t . U s i n g  t h e s e  h i n t s ,  y o u r  o w n  c o mm o n - s e n s e  
k n o w l e d g e  o f  E n g l i s h , a n d  e x p e r i me n t a t i o n  ( wh i c h  i s  r e a l l y t h e  
k e y ) , c o r r e c t  p r on u n c i a t i o n wi l l  b e  ma d e  s i mp l e . N o w , wh a t  i f  
y o u  w a n t  t h e  E C H O  t o  p r o n o u n c e  o n e  o f  t h e s e  e x c e p t i o n a l  wo r d s  
c o r r e c t l y a n d  a l s o  p r i n t  i t  o n  t h e  s c r e e n  s p e l l e d  c o r r e c t l y? 
T h i s i s  n o t  d i f f i c u l t  a n d  we wi l l  s h o w  y o u  h o w  s o o n .  

3 . 2 .  P R I N T  o r  

T h i s i s  a g o o d  t i me  t o  l o ok a t  a n  e a s i e r  way t o  t y p e  P R I N T . 
AP P L E S O F T  BA S I C  a l l o w s  an ab b r e v i a t i o n  f o r  t h e  w o r d  " P R I N T " and 
t h a t  i s  the q u e s t i o n mark ( ? ) . Try i t . 

? "HE L L O " ( RE TURN) 

We  wi l l  c o n t i nu e  to u s e  P R I N T  i n  o u r  e x amp l e s , b u t  f e e l  f r e e  t o  
t y p e  t h e  q u e s t i o n  m a rk i n s t e a d , A l s o , n o t i c e  t h a t  y o u  h a v e  b e e n  
h i t t i n g  t h e  RE TURN k e y a t  t h e  e n d  o f  e a c h  l i n e . We  a r e  g o i n g t o  
s t o p  t e l l i n g  y o u  d o  t h i s e a c h  t i me , Y o u  mu s t  t ak e  c a r e  t o  r e mem
b e r  to  hit  R E T U R N  a f t e r  e a ch c o mman d , h ow e v e r ,  so  that  the  Ap p l e  
k n o w s  t h a t  y o u  a r e  d o n e  w i t h  t h a t  l i n e , 

An o t h e r  p o i n t  o f  g e n e r a l  i n t e r e s t  c o n c e r n s  t h e  RE S E T  k e y . Wh e n  
y o u  p r e s s  RE S E T , o r  C TR L  a n d  RE S E T  o n  n e w e r  Ap p l e s , t h e  T E X TALKE R 
p r o g r am n o  l o n g e r  w o r k s . Th e p r o g r am i s  s t i l l  t h e r e , b u t  i t  c an 
n o t  r e a c t  t o  wh a t  i s  b e i n g p r i n t e d  t o  t h e  s c r e e n , s o  i t  ju s t  s i t s  
t h e r e . T o  r e v i v e T E X T ALKER ( o r  T E X TALK E R . RAM o r  T E X T AL K E R . BL I ND ) 
t y p e : 

PR#O 

No t e  that  the  l a s t  c h a r a c t e r  is  a z e ro , not  the  l e t t e r  " O " . G i v e  
i t  a t ry; p r e s s  RE S E T  a n d  t h e n  t y p e P R # O  a s  s h o wn ab o v e . 

3 . 3 .  T e x t a l k e r  C o mman d s 

T h e  T E X T ALKE R p r o g r am h a s  s e v e r al d i f f e r e n t  m o d e s  in wh i c h i t  c an 
o p e r a t e , T h e  r e s t  o f  t h i s tu t o r i a l  wi l l  exp l a i n  t h e s e  t o  y o u .  
T y p e : 

P R I N T  " ( C T R L - E ) O "  

o r  • • •  

" < C TRL -E ) O "  

Ar e y o u  s t i l l  r e memb e r i n g  t o  p r e s s  RETU R N? I f  y o u  a r e  c a r e f u l l y  
f o l l o w i n g  i n s t r u c t i o n s , y o u  d i d  n o t t y p e a s p a c e  a f t e r  c o n t r o l - E . 
Y o u  s h o u l d  n e v e r t y p e  a s p a c e  a f t e r c o n t r o l - E . N o w  t y p e : 

P R I N T  "HE LL O "  
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T h e  S u p e r S p r i t e  d i d  n o t  mak e a s ou n d ! C o n t r o l -E ( c o mmo n n o t a t i o n 
f o r  t h e  r e s u l t  o f  p r e s s i ng  t h e  c o n t r o l  k e y  a n d  a n o t h e r  l e t t e r  a t  
t h e  s am e  t i me ) p r e c e d e s  a l l  S u p e r S p r i t e  s p e e c h  c omma n d s s o , 
wh e n e v e r y o u  p r i n t  a C o n t r o l - E , t h e  T E X T ALKE R p r o g r am i n t e r p r e t s  
t h e  f o l l o w i n g  c h a r a c t e r s  a s  a c omman d , I n  t h i s c a s e  t h e  c h a r a c 
t e r  f o l l o w i n g  w a s  an  " O , "  T h i s c o mm a n d  p u t s  t h e  S u p e r S p r i t e  
s p e e c h  i n t o  " Ou t p u t  o n l y " m o d e  ( g e t  i t? " O "  f o r  " Ou t p u t " ) _ In 
t h i s mo d e  t h e

-
c o mp u t e r  wi l l  p r i n t  to the s c r e e n  b u t  t h e  

S u p e r S p r i t e  wi l l  r e m a i n  s i l e n t . N o w  t y p e : 

P R I N T  " < C T RL-E ) T "  

Th i s  c o mm a n d  p u t s t h e  S u p e r S p r i t e  i n t o  a " T a l k  o n l y " mo d e .  In 
t h i s mo d e  t h e  Su p e r S p r i t e  wi l l  s p e ak , b u t  n o t h i n g will be s h own 
o n  the s c r e e n . T y p e : 

P R I N T  "HE L L O "  

T o  r e t u r n  t o  t h e  f i r s t  m o d e , i n  wh i c h t h e  Su p e r S p r i t e  d o e s  B o th 
p r i n t i n g  a n d  t a lk i ng , t y p e : 

P R I N T  " ( C TR L - E ) B "  

T e s t  t h i s  m o d e  b y  p r i n t i n g  a me s s a g e  o n  t h e  s c r e e n , 

N o t i c e  t h a t  a l l  o f  t h e  c o mm a n d s h a v e  b e e n  p r e c e d e d  b y  a C o n t r o l 
E .  N o w  s u p p o s e  t h a t  f o r  s o me  v e ry p r a c t i c a l r e a s o n ( o r e v en a 
t o t a l l y i mp r a c t i c a l  r e a s o n )  y o u  d o  n o t  wi s h  t o  u s e  C o n t r o l - E t o  
i nd i c a t e  a T E X TALK E R  c o mman d . Y o u  h av e  t o  a b i l i t y t o  c h a n g e  t h i s 
i f  y o u s o  d e s i r e . T o  c h ang e t h e  C o n t r o l - E  t o  C o n t r o l - Q  t y p e : 

P R I N T  " < C TRL-E ) ( C TRL- Q ) "  

N o w  C o n t r o l - Q  i s  t h e  n e w  c o mm a n d  c h a r a c t e r. 
c h an g e , t y p e  t h e  f o l l o w i n g  c o mman d s : 

P R I N T  " ( C TR L - E ) T "  

P R I N T  "HE L L O "  

T o  d o u b l e - c h e c k  t h e  

N o t i c e  t h a t  " HE L L O "  w a s  p r i n t e d  on  t h e  s c r e e n , wh i c h i t  s h o u l d  
n o t  h a v e  b e e n  i f  w e  h a d  a c t i v a t e d  t h e  " T a lk o n l y " m o d e  i n  t h i s 
u s u a l  w a y , N o w  t y p e : 

P R I N T  " < C TR L- Q ) T "  

P R I N T  "HELL O "  

N o w  t h e  " T a lk o n l y " m o d e  i s  i n  e f f e c t . R e t u rn t o  t h e  " B o t h' '  mo d e  
b y  t y p i n g : 

P R I N T  " ( C T R L- Q ) B "  
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An d l e t  u s  a l s o  c h ang e t h e  c o mmand c h a r a c t e r  b a c k  t o  a C o n t r o l - E . 
Ty p e : 

PRINT " ( C TR L -Q) ( C TR L - E ) "  

Y o u  m a y  c h an g e t h e  c omma n d  c h a r a c t e r  t o  any c on t r o l  c h a r a c t e r. 
Bu t y ou s h o u l d  n ot mak e i t  C o n t r o l -M ( wh i c h  wi l l  a c t  ju s t  l i k e  
t h e  R E TURN k e y ) ,  C o n t r o l - U  ( t h e - >  ) ,  C o n t r o l - H  ( t h e  ( - ) o r  
C o n t r o l - J  ( a  l i n e f e e d ) . 

3 . 4 . U s i ng E c h o  S p e e c h  W i t h i n  a P r o g r am 

T o  d emo n s t r a t e  h o w  t o  u s e  E C H O  s p e e c h f r o m w i t h i n  y o u r  own p r o g 
r am, w e  wi l l  n o w  w r i t e  a s h o r t  AP P L E S O F T  BA S I C p r o g r am .  T o  s p e e d  
t h i n g s u p, f i r s t  i s s u e  t h e  " Ou t p u t  o n l y "  c o mmand ( C O NTR O L - E  0) 
and t h e n  t y p e : 

NEW 

to l e t  y o u r  Ap p l e  know you a r e  a b o u t  to t y p e  a " n e w "  p r o g r am. 
Now t y p e  t h e  f o l l o w i n g  l i n e s  e x a c t l y a s  s h o wn ( i n c l u d i ng t h e  l i n e  
numb e r s ) . E n d  e a c h  l i n e  b y  p r e s s i n g  t h e  RE T URN k e y , o f  c o u r s e. 

10 INP U T  A $  
2 0  PRINT A $  
3 0  G O T O  1 0  

Now t y p e : 

L I S T  

and  d ou b l e  c h e c k  y o u r  l i s t e d  p r o g r am w i t h  t h e  p r o g r am i n  t h e  
manu a l . I f  t h e r e  i s  a mi s t ak e  y o u  ju s t  h a v e  t o  r e t y p e  t h e  l i n e  
c o n t a i n i n g  t h e  mi s t ak e  ( i n c l u d i ng t h e  l i n e  numb e r ) . 

3 .  5 .  A BA S I C  P r i m e r  

Th o s e  o f  y ou wh o k n o w  B A S I C  s h o u l d  s k i p  t h i s  s e c t i on .  I f  y o u  d o  
n o t  k n o w  mu c h  B A S I C - - s t i ck a r o u n d . The t h r e e  l i n e  p r o g r am t h a t  
y o u  ju s t  t y p e d  i n  i s  a B A S I C  p r o g r am .  I n  BA S I C , e a c h  c o mm a n d  o r  
i n s t ru c t i on mu s t  b e- p r e c e d e d  b y  a numb e r , wh i c h i s  c a l l e d  a l i n e  
numb e r .  Th e Ap p l e  w i l l  p e r f o r m t h e s e  c o mman d s  i n  nume r i c a l  
o r d e r .  T h e  numb e r s  d o  n o t  n e e d  t o  b e  i n  i n c r e men t s  o f  o n e  h o w 
e v e r .  ( F o r  e x a mp l e , i n  y o u r  p r o g r am t h e  c omp u t e r  wi l l  d o  l i n e  
1 0  a n d  t h e n  l i n e  2 0 - - i t  wi l l  n o t  s i t  t h e r e  w a i t i n g  f o r  l i n e  1 1 . ) 
Ou r pr o g r am w i l l  t h e r e f o r e  p e r f o r m a s  f o l l ow s  • • •  T h e  f i r s t  l i n e  
( l i n e  10 ) u s e s  t h e  BA S I C  c o mmand  " I N P U T . " When t h e  Ap p l e  e n 
c o u n t e r s  t h i s c o mma n d  i t  w i l l  p r i n t  a q u e s t i on ma r k  a n d  wa i t  f o r  
t h e  u s e r  ( th a t ' s  y o u ) t o  t y p e  a r e s p on s e  a s  a n  i np u t . T h e  p r o g 
r am w i l l  s t o r e  wh a t  y o u  h a v e  t y p e� i n  i t s  m e m o r y  a n d  lab e l  i t  
" A $ . "  W e  wi l l  a s s ume t h a t  y o u  t y p e i n  t h e  w o r d  " H E L L O "  a s  an 
i np u t . L i n e  20 c o n t a i n s  t h e  " PR I N T "  c omman d . W e  h av e  u s e d  t h e  
PRIN T c o mm a n d  b e f o r e , b u t  o n l y  a s  f o l l o w e d  b y  a p h r a s e  wi t h i n  
q u o t a t i on m a rk s . S i n c e  A $  i s  n o t  i n  q u o t e s , t h e  c o mp u t e r  w i l l  
n o t  p r i n t  t h e  c h a r a c t e r s  " A" a n d  " $ , "  b u t  w i l l  i n s t e a d p r i n t  t h e  
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" v alu e "  of A $ , wh i c h i s  t h e  i n p u t / r e s p o n s e  t o  l i n e  1 0 - - t h e  w o r d  
" HE L L O . "  T h e r ef o r e , wh e n  t h e  Ap ple e n c o un t e r s  l i n e  2 0 , i t  will 
p r i n t  " HE L L O . "  L i n e  30 s i mp l y  t e l l s  the c o mp u t e r  to " G O  T O "  l i n e  
1 0  a n d  s t a r t  a l l  o v e r  a g a i n  b y  f i r s t  a s k i n g  f o r  a n  i n p u t  a n d  t h e n  
p r i n t i n g  t h e  i n p u t  a n d  t h en s t a r t i n g  a ll o v e r a g a i n  • • •  L e t ' s  t r y  
r u nn i n g  t h e  p r o g r a m .  T y p e : 

RUN 

E n t e r  an� wo r d  y o u  l i k e  wh e n  y o u  s e e  t h e  q u e s t i o n m a r k , a n d  p r e s s  
RE TURN . T h e  Ap ple wi l l  o b e d i e n tly p r i n t  t h e  w o r d  t h a t  y o u  en
t e r e d  and t h e n  a s k  you f o r  an o t h e r  w o r d . T o  e n d  t h i s l i mi t e d  
g am e , t yp e : 

< C TR L - C ) < RE T URN) 

in r e s p o n s e  to the i n p u t  r e q u e s t  ( th e  q u e s t i on m a r k ) . The p r o g 
r am will s t o p a n d  y o u r  Ap p l e  wi l l  t e ll y o u  t h a t  y o u s t o p p e d  i t  a t  
l i n e  1 0  o f  y o u r  p r o g r am ,  o r , i n  i t s  w o r d s , " B RE AK I N  L I NE 1 0 . "  
N o w  y o u  c an t u r n  t h e  s p e e c h fun c t i o n b a c k  on a n d  h a v e  b o t h t h a t  
and t h e  s c r e e n  o u t p u t  b y  i s s u ing t h e  n o w  famil i a r  s p e e c h c o mm an d : 

P R I N T  " < CTRL-E ) B "  

N o w  RUN t h e  p r o g r am a g a i n . N o t e  t h a t  y o u  d o  n o t  h av e  t o  p u t  
q u o t a t i o n m a r k s  a r o u n d  y o u r  r e s p o n s e  t o  t h e  i n p u t  r e q u e s t  t o  h e a r  
i t  s p o k e n  u n l e s s  t h e  p h r a s e  c o n t a i n s  a c o mma . Al s o ,  k e e p  y o u r  
r e s p o n s e  d o wn t o  l e s s  t h an s i x l i n e s ( y ou r  Ap p l e  manu a l s  c an 
e x p l a i n  t h e  r e a s o n f o r  t h i s if y o u  a r e  c u r i o u s ) .  T y p e  i n  a few 
o f  your  fav o r i t e  p h r a s e s ,  a n d  a l s o  t ry t y p i n g  the  c o mm a n d s t h a t  
y o u  h a v e  l e a r n e d . I f  y o u  d o  ty p e  a p h r a s e  wh i c h c o n t a in s  a 
c o mm a , t h e  S up e r S p r i t e  wi l l  p au s e  a t  t h e  c o mm a . Al s o  n o t e  t h a t  
if y ou t y p e : 

< C TRL-E ) THEL L O  < RETURN)  

the  T E X TALKER p r o g r am w i ll s t o p  p r in t i ng to  the  s c r e en a s  s o o n a s  
y o u  e n t e r  t h e  T c o mm a n d - - e v e n  b ef o r e  y o u  p r e s s  RE T U R N . 

T o  m a k e  o u r  p r o g r am e v e n  e a s i e r  t o  u s e , w e  w i l l  m o d ify i t  s l i g h t 
ly . F i r s t , e x i t  t h e  p r o g r a m  b y  t y p i n g : 

< C T R L - C ) < RE T URN) 

To  add  the  foll o w i n g  l i n e s to  the  p r o g r am ,  s i mp l y  t y p e  them in : 

5 P R I N T  CHR $ ( 5 ) "0 "  
1 5  PR I N T  CHR $ ( 5 ) " B "  

T h e s e  l i ne s  will a u t o ma t i c a l l y  a s s um e  t h e i r  p l a c e  i n  p r o p e r  
nume r i c al o r d e r  w i t h i n  y o u r  p r o g r am .  N o w  c h ang e l in e  3 0  b y  
t y p i n g : 

3 0  GO T O  5 
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T h e  Ap p l e  wi l l  au t omat i c a l l y  r e p l a c e  t h e  o l d  l i n e  3 0  w i t h  t h e  n e w  
o n e . N o w  t y p e : 

L I S T  

C o mp a r e  y ou r  p r o g r am t o  t h e  f o l l o w i n g  l i s t i n g . If t h e r e  a r e  any 
mi s t ake s , ju s t  r e t y p e  t h e  l i n e  c o n t a i n i n g  the mi s t ak e . 

5 P R I N T  C HR$ ( 5 ) " 0 "  
1 0  I N P U T  A $  
1 5  P R I N T  C H R $ ( 5 ) " B "  
2 0  P R I N T  A $  
3 0  G O T O  5 

Ag a i n , if y o u  know B A S I C , s k i p  t h i s s e c t i o n .  Y o u  s e e  t h a t  t h e  
n e w  l i n e  5 u s e s  t h e  now fami l i a r  P R I N T  c omma n d , b u t  t h a t  f o l l ow
ing it w e  have " C HR $ ( 5 ) . "  Th i s  is a B A S I C  c o mm a n d  e q u i v a l e n t  t o  
t y p i n g  C o n t r o l - E . ( E  i s  t h e  fifth l e t t e r  o f  t h e  a l p h a b e t , h e n c e  
t h e  " 5 "  i n  p a r e n t h e s i s . )  Af t e r  t h i s c om e s t h e  l e t t e r  " O "  i n  
q u o t e s .  T h e s e  t w o  p a r t s  o f  l i n e  5 c omb i n e  t o  b e  t h e  e q u i v a l e nt 
of t y p i n g  " C o n t r o l -E O . "  T h e  r e a s o n  we u s e  t h e  C HR $  c omma n d  i s  
t h a t  wh e n  y o u  t y p e  C o n t r o l - E , n o t h i ng s h o w s  o n  t h e  s c r e e n , b u t  
wh i l e  u s i n g t h e  n e w  c ommand we  c an n o w  e a s i l y  c h e c k  t o  s e e  if we 
r ememb e r e d  to e n t e r  C o n t r o l - E  i n  t h e  p r o g r am .  L i n e  1 5  p r i n t s  o u t  
t h e  S u p e r S p r i t e ' s  " B o t h "  c omma n d  a n d  l i n e  3 0  n o w  j ump s t o  l i n e  5 ,  
t h e  n e w  b e g i n n i n g  of t h e  p r o g r am .  

O u r  n e w  p r o g r am w o r k s  a s  fo l l o w s : L i n e  5 p u t s t h e  E C H O  s of t w a r e  
i n  " Ou t p u t  on l y "  mo d e . T h i s w a y , wh e n  y o u  t y p e y o u r  r e s p o n s e  t o  
l i n e  1 0 , t h e  S u p e r S p r i t e  wi l l  n o t  s p e ak ,  wh i c h  a l l o w s  y o u  t o  t y p e  
f a s t e r . L i n e  1 5  p u t s  t h e  E C H O  s of t w a r e  i n  " B o t h "  m o d e , s o  t h a t  
l i n e  2 0  b o t h p r i n t s  and s p e ak s  y o u r  i n p u t . L i n e  3 0  s t a r t s  t h e  
p r o g r am o v e r  a g a i n . Y o u  m a y  s t o p t h e  p r o g r am a s  y o u  d i d  b ef o r e  
b y  t y p i n g  a C o n t r o l - C  i n s t e a d  o f  a n  i n p u t . 

Y o u  c an p r oba b l y  n o w  s e e  h o w  we w o u l d  h a v e  a w o r d  s p e l l e d  c o r 
r e c t l y  o n  t h e  s c r e e n , a n d  y e t  s p e l l e d  i n c o r r e c t l y  fo r t h e  
S u p e r S p r i t e  t o  p r o n o un c e . F i r s t  we w o u l d  e n t e r  " Ou t p u t  o n l y " 
m o d e  and p r i n t  t h e  c o r r e c t l y s p e l l e d  wo r d  ( e . g .  RO B O T ) .  T h e n  we 
w o u l d  ch a n g e  to " T a lk o n l y "  m o d e  and p r i n t  the wo r d  s p e l l e d  as we 
w o u l d  s p e l l  it fo r p r o n u n c i a t i o n ( i . e .  ROWB O T ) . 

3 .  6 .  Ra t e  Mo d e  

W e  a r e  n o w  r e a d y  t o  c o v e r s om e  ad d i t i o n a l  mo d e s . F i r s t ,  
n o t  a l r e a d y  r u nn i n g , RUN t h e  p r o g r am t h a t  y o u  t y p e d  i n . 
e n t e r  a s e n t e n c e  a t  l e a s t a f e w  wo r d s  l o n g  ( e . g .  " RU B B E R  
B UGGY BUMP E R S " ) ,  t h e n  t y p e : 

< C TRL-E ) C  
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N o w  t y p e  t h e  s am e  s e n t e n c e  a g a i n . Y o u  a r e  n o w  i n  " C o mp r e s s e d "  
m o d e  i n  wh i c h t h e  s p e e c h i s  c o mp r e s s e d - - t h a t  i s , f as t e r . S o me 
p e o p l e  f i n d  t h e  f a s t m o d e  d iff i c u l t  t o  u n d e r s t an d  a t  f i rst , b u t  
o n ly u n t i l  t h e y  h av e  b e c ome a c c u s t o me d t o  i t .  On c e  y o u  h a v e  mo r e  
e x p e r i e n c e  w i t h  E C H O  s p e e c h, y o u  m a y  f i n d  t h a t  y o u  a r e  a l w ay s 
u s i n g  t h e  c o mp r e s s e d m o d e . T o  r e t u rn t o  t h e  s l ow e r  mo d e  t y p e :  

< C TR L -J;; ) E  

Y o u  a r e  n ow i n  " E x p an d e d" mo d e  i n  wh i c h t h e  s o u n d s a r e  e x p a n d e d  
a n d , t h e r ef o r e ,  sl o w e r. T y p e i n  an o t h e r  p hr a s e  t o  mak e s u r e  y o u  
e n t e r e d  t h e  " !x p a n d e d "  m o d e  c o mma n d  c o r r e c t ly. 

P R O NU N C I A T I O N  MO D E S  

C u r r e n t l y , y o u  a r e  i n  " W o r d" m o d e, i n  wh i c h t h e  S u p e r S p r i t e  
p r on ou n c e s  wh a t e v e r  y o u

-
t y p e  a s  a wo r d . Y o u  m a y  a l s o  h av e  i t  

s p e l l  o u t  e v e r y t h i n g  l e t t e r  b y  l e t t e r  b y  t y p i n g : 

< C TR L - E ) L  

T y p e a f e w  p hr a s e s  i n  " L e t t e r "  m o d e  a n d  t h e n  r e tu r n  t o  " W o r d "  
m o d e  b y  t y p i n g : 

( C TR L - E ) W  

3 .  7 .  P u n c t u a t i o n  Mod e s  

Y o u  may  r e m e mb e r  t h a t , e a r l i e r  i n  t h i s t u t o r i a l , w e  p r o mi s e d  t o  
sh o w  y o u  how t o  g e t  t h e  S u p e r S p r i t e  t o  s ay t h e  q u o t a t i on m a r k s  a s  
y o u t y p e d  t h em i n ;  w e  w i l l  d o  t h a t  n o w . T h e  p u nc t u a t i on m o d e  
t h a t  y o u  a r e  i n  n o w  p r o n o u n c e s  o n l y  u nu s u a l  p u n c t u a t i o n  ( e . g .  
'' # '' , '' $ '' ,  '' % '' , ' ' & ' ' , ' ' = ' ' , '' @ '', '' + ' ' , ' ' < ' ' , ' '> ' '  a n d  ' ' / ' ' )  a n d  a l s o  a 
" . "  if fo l l o w e d  i mme d i a t e l y b y  an o t h e r  c h a r a c t e r . ( F o r  an e x am
p l e  of t h i s l a s t p o i n t  h av e  the  S u p e r S p r i t e  s ay " 2 . 9 % . " )  Th i s  
m o d e  i s  k nown a s  t h e  " S o m e  p u n c t u a t i o n "  m o d e . T o  g e t  t h e  
S u p e r S p r i t e  t o  p r o n o u n�e Mo s t  o f  t h e  p u n c t u at i o n c h a r a c t e r s  t y p e : 

< C TR L - E ) M  

T h e  S u p e r S p r i t e  wi l l  n o w  p r o n o u n c e a l l  p u n c tu a t i o n c h a r a c t e r s  
e x c e p t  s p a c e s , l i n e  f e e d s  ( C o n t r o l - J ) a n d  c a r r i a g e  r e tu r n s  ( C o n 
t r o l -M o r  R E TURN ) . T h e  S u p e r S p r i t e  w i l l  s ay e v e n  t h e s e  if y ou 
t y p e : 

( C TRL-E ) A  

T h i s c omma n d  p u t s y o u  i n  "Al l p u n c t u a t i o n "  m o d e . 
t h e  s t an d a r d  " S o m e  p u n c t u ati o n" m o d e , ent e r : 

( C TRL-E ) S  
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3 . 8 .  P i t c h Mo d e s  

I t  i s  al s o  p o s s i ble  t o  a d j u s t  t h e  " P i t c h" o f  t h e  S u p e r S p r i t e  
s p e e c h. T y p e : 

( C T R L - E ) 4 0 P 

T y p e i n  a s h o r t  p h r a s e .  No t i c e  t h a t  t h e  v o i c e  of t h e  S u p e r S p r i t e  
h a s  a h i g h e r  p i t c h  n o w . Y o u  m a y  v a r y t h e  p i t c h b y  v a ry i n g  t h e  
numb e r  i n  t h e  c omma n d  f r o m  1 t o  6 3 .  T r y  s o m e  d iffe r e n t  p i t c h e s  
n o w , Wh e n  y o u  a r e  d o n e , r e tu r n  t h e  p i t c h  l e v el t o  a m i d d l e  
v alu e , o r  b a c k  t o  t h e  o r i g i n a l  p i t c h  l e v e l  o f  2 2 . Now t y p e  "iRE 
Y O U  HAPPY?" , L i s t e n  c a r efu l l y  as t h e  S u p e r S p r i t e ' s  p i t c h c h an g e s  
a t  t h e  e n d  of t h e  s e n t e n c e, S i n c e  t h e  s e n t e n c e  end s i n  a q u e s 
t i o n  m a r k , t h e  p i t c h  r i s e s , j u s t  a s  i t  d o e s  i n  n o r m a l  human 
s p e e c h .  C o mp a r e  t h i s wi t h  "ARE Y O U  HAP P Y "  ( n o p unc t u a t i o n )  a n d  
" AR E  Y O U  HAP P Y . "  ( wi t h a p e r i o d ) . Wh e n  t h e  s en t e n c e  e n d s i n  a 
p e r i o d , e x clama t i o n p o i n t  o r  a c olo n , t h e  S u p e r S p r i t e ' s  p i t c h 
wi ll d r o p .  If t h e  s e n t e n c e  e n d s wi t h  a q u e s t i o n  m a r k  o r  s e mi 
c o l o n  t h e  p i t c h  wi l l  r i s e, No t i c e  t o o  t h a t  s ome v a r i a t i o n s  i n  
p i t c h e x i s t  wi t h i n  e a c h  w o r d , 

If y o u  w o uld l i k e  t h e  Su p e r S p r i t e  t o  s p e ak i n  a r o b o t i c  t o n e , y o u  
c a n p u t  i t  i n  " F l a t  p i t c h "  m o d e  b y  t y p i n g : 

( C T R L -E ) 2 2 F  

Y o u  may v a r y  t h e  p i t c h b y  c h an g i n g  t h e  numb e r  h e r e  fr o m  1 t h r o u g h  
6 3  a l s o ,  T y p e i n  a f e w  p h r a s e s  a n d  n o t i c e  t h a t  wh e n  t h e  
S u p e r S p r i t e  s p e ak s  n o w , i t s  p i t c h  d o e s  n o t  v a r y w i t h i n  t h e  s e n 
t e n c e. 

3 .  9 .  V o lume Mo d e s  

If you are wo r k ing  o r  play ing wi t h  t h e  S u p e r S p r i t e  l a t e  a t  n i g h t , 
y o u , or per h ap s  a l o v e d  one,  m a y  a p p r e c i a t e  t h e  S up e r S p r i t e ' s  
ability to s p e ak a t  d iffe r e n t  volu m e  l e v e l s, To  s e t  t h e  volume , 
u s e  t h e  E CH O  spe e c h  c omm and : 

( C T R L - E )SV 

T h e  numb e r  may  v a r y  f r om 0 t h r o u g h  1 5 . Y o u  may al s o  u s e  t h i s 
mo d e  t o  c r e a t e  s p e c i al eff e c t s  s u ch a s  an " e cho" . T r y  s e t t i n g  t h e  
v olume a t  diff e r ent  levels . No t i c e  t h a t  a t  t h e  h i g h e r l e v e l s , 
t h e  v olume of f r i c a t i v e s  ( F , H , S , S H , TH )  i n c r e a s e s  w i t h o u t  a c o r 
r e s p o n d i n g  i n c r e a s e  i n  t h e  t h e  v olume o f  s o me  o f  t h e  o t h e r  
s o und s , Al s o ,  t h e  l o w e r  levels  s ou n d  l i k e  a wh i s p e r . T o  a d j u s t  
t h e  v olume w i t h o u t  t h e s e  effe c t s , y o u  m a y  t u r n t h e  v o l u m e  c o n t r ol 
o n  t h e  S u p e r S p r i t e  i t s elf, T h e  p o t e n t i om e t e r  i s  t h e  s m a l l  b ox 
n e a r  t h e  t o p  f r o n t  (k e ybo a r d  e n d ) of t h e  b o a r d. T u r n i n g  t h e  k n o b  
c o un t e r c l o ckwi s e  lowe r s  t h e  v olume a n d  t u r n i n g  i t  c l o ckwi s e  i n -

1 c r e a s e s  t h e  v olume. If y o u  h a v e  t r o u ble l o c a t i n g  t h e  v o lume 

I c o n t r o l , ple a s e  r efe r t o  t h e  s e c t i o n i n  t h e  Ins t a ll a t i o n and 
T e c hn i c a l  Ref e r e n c e  M a n u al t h a t  d e s c r i b e s  t h e  loc a t i on of c o n 
t r ol s  o n  t h e  S u p e r S p r i t e. 
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3 . 1 0 .  L i s t  C on t ro l  Command s 

T h e  l a s t  t w o  c omma n d s c an b e s t  b e  e x p l a i n e d  w i t h o u t  r u n n i n g  t h e  
p r o g r am t h a t  y o u  h a v e  t y p e d  i n . R e m e mb e r  t h a t  t o  s t o p  t he p r o g 
r am y o u  t y p e : 

( C T RL - C >  (RE T URN> 

Now s e t  the S u p e r S p r i t e  s p e e c h i n t o the " B o t h "  m o d e  a n d  t y p e : 

CAT A L O G  

T o  h a l t  t h e  S u p e r S p r i t e  i n  mi d s e n t e n c e  t y p e  t h e  f o l l o w i n g  wi t h 
o u t  p r e s s i n g  (RE TURN> : 

( C T R L - S >  

T o  c o n t i nu e  t h e  c a t a l o g  p r e s s any k e y . N o w  t y p e : 

CATAL O G  

a g a i n  a n d , wh i l e  i t  i s  l i s t i ng , t y p e  t h e  fo l l o w i n g , a g a i n  wi t h o u t  
p r e s s i n g R E T UR N : 

( C T R L - X >  

No t e  t h a t  t h e  c a t a l o g  c o n t i nu e s  t o  l i s t , b u t  t h a t  t h e  S u p e r S p r i t e  
r e m a i n s  s i l e n t . C o n t r o l -X p u t s  t h e  S u p e r S p r i t e  i n  " O u t p u t  o n l y " 
mo d e  u n t i l  t h e  Ap p l e  r e q u e s t s  an i n p u t . Af t e r  t h e  c a t a l o g  s t o p s  
l i s t i n g , t h e  Ap p l e  w a i t s  f o r  a c o mm a n d  ( i np u t ) wh i c h p u t s  t h e  
S u p e r S p r i t e  b a c k i n t o  " B o t h "  mo d e . 

T h i s a b o u t  c o n c l u d e s  o u r  d i s c u s s i o n of t h e  T E X T ALKER c o mm a n d s and 
o p e r a t i ng m o d e s .  Y o u  s h o u l d  k n o w  t h a t  y o u may c o mb i n e  t h e  mo d e s  
i n  many  d iffe r e n t  c o mb i n a t i o n s . Y o u  c an h a v e , f o r  e x a mp l e , the 
"Fl a t  p i t c h "  m o d e  and  " L e t t e r "  m o d e  and  the " Al l  p u n c t u a t i o n "  
m o d e  a l l  a c t i v e a t  t h e  s ame  t i me . If y ou n e e d  t o  r e v i e w t h e s e  
c o mm a n d s ;  s e e  t h e  r ef e r e n c e  c a r d  f o r  a c omp l e t e  l i s t i ng , a l o n g  
wi t h  b r i ef e x p l an a t i o n s  of t h e  c o mm a n d s .  
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4 .  S p e ak e a s y  T u t o ria l  

T h e  S P E AK E A S Y  p r o g r am g e n er a t e s  s p e e c h  v e r y  d i f f e r e n t l y  f r o m t h e  
T E X T ALKE R p r o g r a m s . I n  t h e  T E X T A L K E R  p r o g r am s , y o u  p r i n t e d  a 
w o r d  a n d  t h e  S u p e r S pr i t e  s p o k e  t h e  w o r d . I n  S P E AKE A S Y  y o u  w i l l  
b e  p r i n t i n g  p h o n e me s t o  g e ne r a t e  s p e e c h . P h o n e m e s  a r e t h e  s m a l 
l e s t  d i s t i ng u i s h a b l e  s o u n d  u n i t s  o f  a l an g u a g e .  Th e w o r d  

" s p e e c h ," f o r  e x a mp l e , i s  c o mp o s e d  o f  s i x  l e t t e r s , b u t  o n l y  f o u r  
p h o n e m e s : t h e y  r e pr e s e n t  t h e  " s" s o u n d , t h e  " p" s o u n d , t h e  " l o n g  
e" s o u n d  a n d  t h e  " c h" s o u n d . S i n c e  S P E AKE A S Y  w o r k s  a t  t h e  p h o 
n e m e  l e v e l , y o u  w i l l  b e  a b l e  t o  h av e  w o r d s  p r o n o u n c e d  e x a c t l y  a s  
y o u w i s h . S P E AKE A S Y  w a s  d e v e l o p e d  t o  b e  u s e d w i t h i n  y o u r  pr o g 
r am s , t o  g i v e  t h e m  n e w  a n i m a t i o n a n d  u s e s . Al s o , i f  y o u  d o  n o t  
h a v e  a RAM c ar d  o r  c a n  n o t  s p a r e  t h e  S K  o f  m e m o r y  t h a t  t h e  
T E X T A L K E R  p r o g r a m s  r e q u i r e , S P E AK E A S Y  w i l l  g i v e  y o u  s p e e c h c a p a 
b i l i t y wh i l e  u s i n g  o n l y  3 K  o f  m e m o r y . 

T h e r e  a r e  a c o u p l e  o f  w a y s t o  r u n  S P E AK E A S Y . T h e  T E X T A L K E R  
p r o g r a m s  c o n t a i n  S P E AK E A S Y , s o  i f  y o u h a v e  a l r e a d y  p u t  T E X TALKER 
i n t o  m e m o r y , t h e n  S P E AK E A S Y  i s  a l s o  a lr e a d y  in  m e m o r y .  I f  y o u  
w a n t t o  j u s t  u s e  S P E AKE A S Y , a n d  w e  w i l l  a s s u m e  i n  o u r  e x a mp l e s  
t h a t  t h i s i s  t h e  c a s e , t h e n  j u s t  " b o o t" t h e  d i s k e t t e  ( t h i s  p r o c e 
d u r e  i s  e x p l a i n e d  i n  d e t a i l  i n  t h e  s e c t i o n c a l l e d  " B o o t i n g a 
D i s k e t t e" )  a n d  t y p e :  

BRUN S P E AK E A S Y  

U s i n g t h e  S P E AK E A S Y  ( TM )  p r o gr am r a t h e r  t h a n  a T EX T A L K E R  p r o g r am 
i n s u r e s  t h a t  S P E AK E A S Y  w i l l  w o r k e v e n  i f  y o u  p r e s s  RE S E T  o r  i s s u e  
a " P R #" c o mm a n d . Y o u r  m o n i t o r  o r  t e l e v i s i o n s c r e e n s h o u l d  l o o k  
l i k e  t h i s : 

S P E AK E A S Y  
E C H O  I I  P H O NEME G E N E R AT O R  
V E R S I O N  1 . 1  

C O P Y R I G H T  1 98 1  S T R E E T  E L E C T RO N I C S C O RP . 
l 

D o n ' t  w or r y i f  y o u r  v e r s i o n numb e r  i s  d i f f e r e n t . 

4 . 1 . E n c o di n g  P h o n eme s 

T o  u s e  S P E AK E A S Y  y o u  w i l l  n e e d  t o  h a v e  t h e  r e f e r e n c e  c a r d  h a n d y . 
T h e r e  y o u  w i l l  f i n d  a t a b l e  wh i c h  s h o w s  a l l  o f  t h e  p h o n e m e s  a n d  
a s s o c i a t e d  S P E AK E A S Y  c o d e s  t h a t  y o u  w i l l  b e  u s i n g  t o  c r e a t e  
s p e e c h .  T h e  f i r s t  c o l u m n  c o n t a i n s  a n  e x a mp l e  o f  a c o mm o n  wo r d  
c o n t a i n i n g a c l e a r  i n s t a n c e  o f  a s o u n d . T h e  s e c o n d  c o l u mn s h o w s  
t h e  c o mm o n  d i c t i o n a r y  s y mb o l  f or t h e  s o u n d , a n d  t h e  t h i r d  s h o w s  
t h e  s y mb o l  t h a t  y o u wi l l  a c t u a l l y  b e  t y p i n g  i n t o  t h e  c o mp u t e r  t o  
r e p r e s e n t  t h a t  s o u n d . U s i n g  t h i s  t ab l e  w e  c an s e e  t h a t  t h e  wo r d  
" s p e e c h" ( t o c o n t i nu e  w i t h  o u r  p r e v i o u s e x amp l e )  wo u l d  b e  wr i t t e n  
i n  S P E AK E A S Y  c o d e  a s  S P& C .  T h e  w o r d  " e c h o" w o u l d  b e  E K O . 
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To a c t u a l ly h e a r  t h e  S u p e r S p r i t e  s p e ak t h e s e  wor d s , t y p e  i n  t h e  
fol low i n g  s hor t p ro g r am : 

20 V$•CHR$(22) 
30 PRINT V$"EKO" 
40 PRINT V$"SP&C" 
50 PRINT "DONE" 

Now t y p e : 

LIST 

Dou b l e  c h e c k  you r l i s t i ng of t h e  p rog r am y ou j u s t  t y p e d  i n  
a g a i n s t t h e  l i s t i ng i n  t h i s m a nu a l . A s  a l w ay s , i f  t h e r e  a r e  any 
m i s t ak e s  r e t y p e  the l i n e  and  l i s t  a g a i n . The way t h i s p rog r am 
wi l l  wor k  i s  t h a t  l i n e  2 0  wi l l  m a k e  " V $ " aq u a! to a Con t ro l - V  
( " V "  b e i ng t h e  2 2 n d  l e t t e r  of  t h e  a l p h ab e t ) .  T h i s i s  done b e 
c au s e  e v e r y  wor d  t h a t  you w a n t  t o  h av e  s pok e n  b y  S P E AK E A S Y  wi l l  
h av e  t o  b e  p r e c e d e d  b y  a Con t ro l - V. L i n e  3 0  w i l l  p rin t t h e  
" v a lu e " of  V $  ( Con t ro l - V ) ,  t hu s  a l e r t i n g  t h e  S PE AK E A S Y  p rog r a m  
t h a t  i t  mu s t  s p e ak t h e  p hon eme  cod e s  wh i c h  fol low i t  ( E , K ,  a n d  
0). L i n e  4 0  w i l l  s i mi l ar ly s ay " S , "  " P , "  " & "  a n d  " C . "  L i n e  5 0  
w i l l  p rint " D O NE "  w i t hou t s p e ak i ng b e c au s e  t h e r e  i s  n o  Con t r o l - V  
p r e c e d i n g  i t . T r y  t h e  p rog r am now b y  t y p i ng : 

RUN 

It i s  u s e f u l  to not e  t h a t  S P E AK E A S Y  w i l l  p ronou n c e e v e r y t h i ng 
fol lowi n g  a Con t ro l - V  u n t i l  i t  e n c ou n t e r s  a " c a r r i ag e  r e t u r n. " 
In B A S I C  a c a r r i ag e  r e t u r n  i s  au toma t i c a l ly g e n e r a t e d  a t  t h e  e n d  
o f  e a c h  P R I N T  comma n d  u n l e s s  i t  i s  fol low e d  b y  a s em i - co lon ( ; ) .  
To b e t t e r  u nd e r s t an d  a n d  u s e  t h i s f e a t u r e , r e t y p e l i n e s  3 0  a n d  4 0  
l i k e  t h i s :  

3 0  P R I NT V $ " E K O " ; 
4 0  P R I N T  " S P & C "  

T y p e  " L I S T "  t o  r e v i ew t h e  prog r am a n d  dou b l e  c h e c k  you r c h an g e s  
a n d  t h e n  " RU N "  t h e  p r og r am a g a i n. T h i s t i me t h e  S u p e r S p r i t e  s a i d  
b o t h  " E K O "  a n d  " S P & C "  e v e n  thou g h , on l i n e  4 0 , " S P & C "  w a s  not 
p r e c e d e d  b y  a Con t r o l - V  ( V $ ) . T h i s i s  b e c au s e  l i n e  30 e n d e d  w i t h  
a s em i - c olon wh i c h  c an c e l l e d  t h e  c ar r i ag e  r e tu rn wh i c h  wou l d  h av e  
t o l d  S P E AK E A S Y  to s top s p e ak i ng.  

4 . 2 .  T h e  Phoneme E d i to r  

S P E AK E A S Y  a l s o i n c l u d e s  a p hon e m e  e d i tor wh i ch m a k e s  e x p e r i m e n t a 
t i on wi t h  p u t t i ng wor d s  i n to t h e i r  phon e m e  c od e s  e a s i e r. To 
e n t e r  t h e  e d i tor s i mp l y  t y p e :  

& RE TURN 

You wi l l  now s e e  a q uot a t i on mark  for a p romp t .  Now t y p e :  

EKO 
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T h e  S u p e r S p r i t e  w i l l  s ay " E K O . "  No t e  t h a t  a Con t ro l - V  w a s  not 
n e c e s s a r y . Y ou c an con t i nu e  to t y p e  in wor d s  and h e a r  t h e m  
p ronou n c e d  i n  t h i s m a n n e r , m a k i n g  c h ang e s  u s i ng t h e  Ap p l e ' s  
norm a l  e d i t i ng command s .  You may a l so t y p e  i n  mor e  t h an one 
e n c od e d  wor d a t  a t i me . Try t y p i ng " I  a m  E C H O "  wh i c h encod e s  a s : 

IAMEKO 

Wh e n  you a r e  f i ni s h e d  e x p e r i m e n t i �g , you c an q u i t  t h e  e d i tor b y  
p r e s s i ng R E T U R N  i n s t e a d of e n t e r i ng a n y  p honeme  cod e s .  U s e  t h i s 
e d i tor to t y p e  i n  t h e  wor d s  for t h e  r e s t  of t h e  e x a mp l e s  p r e s e n t 
e d . 

4 . 3. I n f l e c t i on and  S t r e s s 

T y p e : 

EKO 

L i s t e n  c a r e f u l l y . Now t y p e : 

E3KO 

No t e  t h a t  t h i s  t i me t h e  " E "  i s  more s t r e s s e d . T h e  numb e r  0 , 1 , 2 
or 3 fol low i n g  a vowe l ,  d i p h t hon g or " r - color e d  vow e l "  ( you wi l l  
s e e  t h e s e  c a t e gor i e s  o n  you r r e f e r e n c e  c a r d ) d e t e rm i n e s t h e  
s t r e s s  of  t h a t  phoneme . I f  n o  s t r e s s  numb e r  i s  g i v e n  t h e n  a 
v a l u e  of 2 i s  u s e d. U s i n g  a 3 g i v e s g r e a t e r  s t r e s s  b y mak i n g  t h e  
phon e me h i g h e r i n  p i t c h , long e r  i n  d u r a t i on , or bot h . T r y  r e t y p 
i n g  " E 3 K O "  a n d  s u b s t i t u t i ng 2 , 1  a n d  0 f o r  t h e  3 .  T h e  1 r e d u c e s  
t h e  s t r e s s  p l a c e d  on t h e  phoneme  b y  m ak i n g  i t  lowe r i n  p i t ch and 
s hor t e r .  A s t r e s s  of 0 r e d u c e s  the sound to wh a t  i s  t e rm e d  a 
" s c hwa . "  T h e  s c hwa a l s o h a s  i t s  own cod e ( ' ) wh i c h c an b e  u s e d .  

4 . 4 .  P i t ch a n d  R a t e  

T h e  b a s e  p i t c h o f  t h e  S u p e r S p r i t e  i s  s e t  u s i n g  t h e  s ame comm a n d s 
t h a t  we u s e d i n  T E XTALKER ( i . e .  Con t ro l - E 4 0 P , Con t rol - E 4 0 F  • • •  ) .  
Th e s e  a r e  ou t l i n e d  i n  mor e  d e t a i l  i n  t h e  T E XTALKER t u tor i a l . You 
may  a l s o s e t  t h e  r a t e  of s p e e ch ( s p e e d ) u s i ng T E XTALKER command s 
( i . e .  Con t ro l -E C and Con t ro l - E  E ) . Th e s e  comman d s  c an not b e  
i s s u e d  f rom w i t h i n  t h e  p hon eme  e d i tor , how e v e r .  ( I f you h a v e  
a l r e a d y  t r i e d  i t , p r e s s  Con t ro l - RE S E T . ) T o  i s s u e  t h e s e  comm a n d s ,  
e x i t t h e  e d i tor b y  p r e s s i ng  RE TURN i n s t e a d  of e n t e r i ng any p ho
n e me s .  Now e n t e r  the c ommand a s  you wou l d  i n  T E X TALKE R , for 
e x a mp l e : 

PRINT (CTRL-E)40P" 

Now r e - e n t e r  t h e  e d i to r  by t y p i n g : 

& (RETURN) 
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S P E AK E A S Y  a l l o w s  y o u  t o  a d j u s t  t he p i t c h  wi t h i n  a w o r d  t o o . 
S i mp l y i n s e r t  a n u mb e r  f r o m 1 t h r o u g h  9 a n y wh e r e  w i t h i n  a w o r d  
e x c e p t  f o l l o wi n g  a v o w e l o r  a d i p h t h o n g  ( wh e r e  i t  w o u l d  b e  c o n 
s i d e r e d  a s t r e s s  n u mb e r ) . T h e  b a s e  p i t c h  i s  5 a n d  9 i s  t h e  
h i g h e s t  p i t c h .  T h e  p i t c h w i l l  r e m a i n  a t  t h e  n e w  l e v e l u n t i l  i t  
i s  r e s e t , o r  u n t i l  t h e  f i r s t  " s t o p  c o n s o n an t "  o r  " f r i c a t i v e " i s  
e n c o u n t e r e d . T r y  t y p i n g : 

9 1 3  7 AM S AN 3 E 3 K  1 0 3  

T h e  u n d e r l i n e d  n u mb e r s  s e t  t h e  p i t c h l e v e l ,  wh i l� t h e  numb e r s  
f o l l o w i n g  t h e  v o we l s  s e t  t h e  s t r e s s  l e v e l  a s  e x p l a i n e d  e a r l i e r . 
T h i s  m a y  s e e m a l i t t l e  c o n f u s i n g  a t  f i r s t ,  s o  t r y  e x p e r i m e n t i ng 
wi t h  d i f f e r e n t  c o mb i n a t i o n s  a n d  f a m i l i a r i z e  y o u r s e l f  w i t h  t h e  
s y s t e m .  

An o t h e r  w a y  t o  m o d i f y t h e  p i t c h  i s  b y  u s i n g  t h e  s y mb o l s  "> , "  " < "  
a n d  " = . "  T h e  "> " s ymb o l  w i l l  s e t  u p  a p a t t e r n o f  r i s i n g  p i t c h ,  
t h e  " < "  s ymb o l  s e t s  u p  a p a t t e r n o f  f a l l i n g p i t c h , a n d  f l a t  p i t c h  
i s  s e t  u p  u s i n g  t h e  " = "  s ymb o l . A l l s o u n d s w i l l  c o n t i n u e  t o  v a r y 
i n  t h e  p i tc h  p a t t e r n t h a t  y o u  h a v e  s e t  u n t i l  e i t h e r  a f r i c a t i v e , 
s t o p  c o n s o n a n t , o r  a p i t c h  l e v e l c h a n g e i s  e n c o u n t e r e d . T r y  
t y p i n g  t h e  w o r d  " h e l p " u s i n g  t h e s e  s y mb o l s . Y o u  m i g h t  t y p e : 

H ) E E E E L L L L P  

o r  . . .  

H ( E E E E E E E E E E E E ) L L L L L L L L L L L L P  

4 . 5 .  V o l u m e  C o n t r o l  

S P E AK E A S Y  a l l o w s  y o u  t o  a d j u s t  
p r o g r a m s  b y  u s i n g  " + "  a n d  " - . "  
a n d  t h e  " - "  d e c r e a s e s  i t . Y o u  

·11 - " s , j u s t  a s  y o u d i d  w i t h  t h e  

E K O - - E K O - - E K O - - E K O++++++EKO 

( RE TURN) 

t h e  v o l u m e  o f  s p e e c h w i t h i n  y o u r  
T y p i n g  a " + "  i n c r e a s e s  t h e  v o l u m e  

m a y  a l s o  t y p e  a s e r i e s  o f  " + " s o r  
p i t c h s y mb o l s . F o r  e x a mp l e  t y p e : 

( RE TURN) 

T h e  v o l u m e  w i l l  r e m a i n  m o d i f i e d u n t i l  i t  i s  e xp l i c i t l y  c h a n g e d  
a g a i n  u s i n g  t h e  " + "  o r  " - "  c o mman d s .  W h e n  T EX T A L K E R  o r  S P E AK E A S Y  
i s  f i r s t  RU N ,  t h e  v o l u m e  i s  a l r e a d y  s e t  a t  a b o u t  t h e  m a x i mu m  
l e v e l .  I n c r e a s i n g  t h e  v o l u m e  o n e  l e v e l a b o v e  t h i s  w i l l  i n c r e a s e  
t h e  v o l u m e  o f  f r i c a t i v e s  w i t h o u t  a c o r r e s p o n d i n g i n c r e a s e  i n  t h e  
v o i c e d  s o u n d s .  

4 .  6 .  P au s e s  

T h e  S P E AK E A S Y  p r o g r am i g n o r e s  s p a c e s  b e t w e e n  w o r d s  a l t h o u g h  w e  
r e c o mm e n d  t h a t  y o u  t y p e t h e m  f o r  b e t t e r  l e g i b i l i t y . T o  m a k e  
S P E AK E A S Y  p au s e , u s e  a c o mma . T h e  c om m a  m a y  b e  f o l l o w e d b y  a 
numb e r  t o  v a r y  t h e  l e n g t h  o f  t h e  p au s e . A 1 i s  a s h o r t  p au s e  
wh i l e  a 9 g i v e s a l o n g  p a u s e . T y p e i n  t h i s  d e m o n s t r a t i o n : 

E K O E K 0, 1 E K 0, 3 E K 0, 5 E K 0,7 E K 0,9 EK OEKO ( RE TURN) 
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I f  n o  n u mb e r  i s  u s e d , a v a l u e  o f  2 i s  a s s u m e d . T r y : 

EKO, EK0, 2 EKO < RE TURN) 

T h e  p au s e s  b e t w e e n  t h e  wo r d s  a r e  i d e n t i c a l . 

S P E AKEA S Y  i s  r e a l l y n o t d i f f i c u l t  t o  u s e , t h o u g h , d u e  t o  i t s  h i g h  
d e g r e e  o f  f l e x i b i l i t y , y o u p r o b a b l y  f e e l  t h a t  t h e r e  i s  a n  a wf u l  
l o t  t o  r e me mb e r . P r a c t i c e  b y  u s i n g  t h e  s a mp l e  v o c a b u l a r y  i n  
Ap p e nd i x  A a n d  a l s o  a d i c t i o n a r y , wh i c h  w i l l  h e l p  y o u  e n cod e 
wo r d s  wh e n  u s e d  i n  c o n j u n c t i o n wi t h  y o u r  r e f e r e n c e  c a r d . T h e r e  
i s  a l s o  a p r o g r am o n  t h e  d i s k e t t e  c a l l e d  " P H O NE M E  T R A N S L A T O R'' . 
Th i s  p r o g r a m  w i l l  s h o w  t h e  p h o n e me s t h a t  T EX T ALKE R g e n e r a t e s  wh e n  
i t  t r an s l a t e s  t e x t  t o  s p e e c h . 
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5. Features t o  Aid Blind Users 

E x t r a  c o mmand s d e s i g n e d  t o  h e l p  t h e  b l i n d  u s e r  a r e  c o n t a i n e .n i n  
b o t h T E X T AL KE R . RAM a n d  T E X T ALKE R . B L I ND .  Y o u  wi l l  w a n t  t o  u s e  
T E X TALK E R . RAM i f  y o u  o wn a RAM c a r d ; o t h e rwi s e  u s e  
T E X T ALKE R . B L I ND . 
Ty p e : 

RUN TEXTALKER.RAM 

o r  

BRUN TEXTALKER.BLIND 

Af t e r  t h e  d i s k s t o p s  s p i n n i n g , t h e  fo l l o w i n g  m e s s ag e  w i l l  b e  
d i s p l ay e d  o n  t h e  s c r e e n : 

T E X TALKER ( TM )  
E C H O  I I  S P E E C H  G E N E RA T O R  
V ER S I O N  1 . 3  

C O P Y R IG H T  1 9 8 1  V I S E K , MAGG S , S TR E E T  & K O RY 

T y p e i n  t h e  w o r d  " P R I NT " , b u t  d o  n o t  p r e s s  RE T UR N . N o w  p r e s s  t h e  
l e f t  a r r ow k e y  ( < - ) a f e w t i me s . No t i c e  t h a t  a s  y o u  b a ck u p  
t h e  c u r s o r , t h e  S u p e r S p r i t e  w i l l  p r o n o u n c e  t h e  l e t t e r s  t h a t  t h e  
a r r ow i s  p a s s i n g  o v e r .  N o w  p r e s s  t h e  r i g h t  a r r ow k e y  ( - > ) a 
f e w  t i me s . It a l s o  s p e ak s . T h e  r i g h t  a r r o w  w i l l  d o  t h i s  in a l l  
ver s i o n s  o f  T E X T AL KE R ,  b u t  t h e  l e f t  a r r ow s p e ak s  o n l y  i n  
T E X TALKE R . RAM a n d  T EX T ALKE R . B L I ND . O n l y  t h e  c h a r a c t e r s  n o r mal l y  
p r o n o u n c e d  i n  t h e  p u n c t u a t i o n m o d e  c u r r e n t l y  s e t  w i l l  b e  s p ok e n . 

5 . 1 .  MODE S 

L I NE R E V I E W  MODE : p r o v i d e s  a c o n t r o l l a b l e  au d i o  c u r s o r . Y o u  may  
move  t h i s i n v i s i b l e  c u r s o r  a r o u n d  t h e  s c r e e n  to  r e v i e w  wh a t  i s  
c u r r e n t l y  o n  t h e  s c r e e n . T-0 e x p l o r e  t h i s , f i r s t  t y p e : 

HOME 

Th i s  is an A P P L E S O F T  c o mmand  wh i c h c l e a r s  the s c r e e n . Now t y p e : 

CATALOG 

S i n c e  T E X T ALKER b e g i n s  i n  t h e  " B o t h "  m o d e , t h e  c a t a l o g  wi l l  b e  
b o t h  s p o k e n  and  p r i n t e d  t o  t h e  s c r e e n . 

T o  r e v i ew t h e  c a t a l o g  wh i c h i s  n ow o n  t h e  s c r e e n  y o u  mu s t  f i r s t  
t y p e  i n  t h e  L i n e  Re v i ew c o mm a n d : 

CTRL-L 
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T h e  S u p e r S p r i t e  r e s p o n d e d  t o  th i s  c ommand 
It i s  now exp e c t i n g  Line Re v i e w  c o mmand s .  
L i n e  Rev i ew m o d e  y o u  may e n t e r  any o f  t h e  
d o  n o t t y p e  a n y t h i n g  y e t ) .  

b y  s ay i ng " r e v i ew . " 
When y o u  f i r s t  e n t e r  

f o l l o w i n g  c o mmand s ( bu t  

Any l e t t e r  f r om A t h r o u g h  X :  T y p i n g  o n e  o f  t h e s e  l e t t e r s  wi l l  
c au s e  t h e  au d i o  c u r s o r  t o  b e  p o s i t i o n e d  a t  t h e  b e g i nn i n g  o f  t h e  
l i n e  wh i c h nume r i c a l l y  c o r r e s p o nd s t o  t h e  l e t t e r  s e l e c t e d . P r e s 
s i ng t h e  l e t t e r  " A" wi l l  p o s i t i o n t h e  c u r s o r  a t  t h e  b e g i n n i n g  o f  
t h e  f i r s t  l i n e . P r e s s i ng  " B "  wi l l  p l a c e  i t  a t  t h e  b e g i n n i n g  o f  
t h e  s e c o nd l i n e , a n d  s o  o n  t o  t h e  twe n t y - f o u r t h  l i n e  ( X ) . 

Z :  P r e s s i ng  Z w i l l  p l a c e  t h e  au d i o  c u r s o r a t  t h e  s am e  v e r t i c a l 
and  h o r iz on t a l  p o s i t i o n a s  t h e  n o r m a l  v i d e o  c u r s o r . 

S P A C E  BAR : P r e s s i n g  t h e  S p a c e  B a r  wi l l  c au s e  t h e  S u p e r S p r i t e  t o  
t e l l  y o u  t h e  c u r r e n t  ve r t i c a l  and h o r izo n t a l  p o s i t i o n o f  t h e  
c u r s o r . I t  w i l l  t h e n  e x i t  l i ne  r e v i ew m o d e . 

A C o n t r o l  Ch a r a c t e r : T y p i n g  a C o n t r o l  c h a r a c t e r  w i l l  c h an g e  t h e  
c ommand u s e d t o  e n t e r  L i n e  R e v i e w  m o d e .  T h i s p r o c e d u r e  i s  
i d e n t i c a l  t o  t h a t  u s e d  t o  c h ang e t h e  C o n t r o l - E  c o mmand  i n  
TEX T ALKE R .  

Now p r e s s  t h e  S p a c e  B a r . Th e Su p e r S p r i t e  r e s p o nded b y  s ay i n g  a 
l e t t e r , c o r r e s p o n d i n g  t o  t h e  ve r t i c a l  p o s i t i o n o f  t h e  c u r s o r , and 
then two numb e r s , wh i ch c o r r e s p o n d  to the h o r izo n t a l  p o s i t i on o f  
t h e  c u r s o r . T h e  l e f t m o s t  p o s i t i o n  i s  ze r o . T o  r e e n t e r  t h e  L i n e 
Rev i ew m o d e  t y p e : 

CTRL-L 

and t h e n  • • •  

D 

T h e  S u p e r S p r i t e  c on f i rme d y o u r  c h o i c e  b y  s ay i ng " L i n e D . "  Th e r e  
a r e  n o w  s e v e r a l  n e w  c o mmand s a v a i l ab l e  t o  y o u . Y o u  m a y  f i n d  i t  
h e l p f u l  t o  u s e  y o u r  r e f e r e n c e  c a r d  a s  w e  e x p l a i n  t h e m  t o  y o u . 

P r e s s  t h e  r i g h t  a r r ow t w i c e : 

-> -> 

P l e a s e  r e me mb e r  t h a t  c o mman d s  in L i n e  Re v i e w  mo d e  s h o u l d  n o t  b e  
f o l l o w e d  b y  p r e s s i n g  (RE TURN) . 

T h e  S u p e r S p r i t e  j u s t  s a i d  " d i s k v o lume . "  N o w  p r e s s  t h e  l e f t  
a r r o w  o n c e : 

<-
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T h e  S u p e r S p r i t e  s a i d  " v o l u m e . "  ( T h e  l a s t  w o r d  i t  h a d  s p o k e n . ) 
N o w  t y p e : 

T 

a n d  

-> -> -> 

T h e  S u p e r S p r i t e  s a i d  t h e  l e t t e r s  " v , "  " o "  a n d  " l . "  Wh a t  d i d  w e  
j u s t  d o ?  Wh e n  y o u  f i r s t  e n t e r e d  L i n e  Re v i e w m o d e  y o u w e r e  a l s o  
i n  W o r d  mo d e ;  t h a t  i s , p r e s s i n g  t h e  a r r o w k e y s mo v e d  t h e  c u r s o r  
r i g h t  o r  l e f t  b y  o n e  w o r d  a t  a t i me . P r e s s i n g  t h e  l e t t e r  " T " 
a l l o w s  y o u t o  T o g g l e  b e t w e e n  ( s w i t c h  b e t w e e n )  W o r d  m o d e  a n d  
L e t t e r  mo d e . In L e t t e r  m o d e  t h e  c u r s o r  m o v e s l e t t e r  b y  l e t t e r . 
P r e s s  " T "  a g a i n . Y o u a r e  n o w  b a c k  i n  W o r d  m o d e . P r e s s  t h e  a r r o w  
k e y s a n d  c h e c k i f  y o u  a r e  n o t  c o n v i n c e d . N o w  r e t u r n  t h e  c u r s o r  
t o  t h e  b e g i nn i n g  o f  t h e  l i n e , u s i n g  t h e  < - k e y , a n d  p r e s s : 

(RE TURN) 

Th e S u p e r S p r i t e  s a i d  " D i s k  V o l u m e  2 5 4 . "  Th i s  i s  b e c au s e  p r e s s i n g 
t h e  ( R E T U R N )  k e y  c au s e s  t h e  S u p e r S p r i t e  t o  s p e ak t h e  e n t i r e  l i n e , 
s t a r t i n g f r o m i t s  c u r r e n t  p o s i t i o n .  Wh e n  i t  f i n i s h e s  s p e ak i n g  
t h e  l i n e , t h e  c u r s o r  w i l l  b e  b a c k  a t  t h e  l e f t m o s t  p o s i t i o n o f  t h e  
s ame l i n e . 

T o  m o v e  th e c u r s o r  f r o m l i n e t o  l i n e t y p e : 

a n d  y o u  w i l l  m o v e  u p  o n e  l i n e . T o  m o v e  d o wn o n e  l i n e t y p e : 

Wh e n  m o v i n g  up a n d  d o wn t h e  c u r s o r  w i l l  a l w a y s m o v e  t o  t h e  b e g i n 
n i n g  o f  t h e  n e w  l i n e . T r y  m o v i n g  t o  l i n e  F ( t h e  f i f t h l i n e ) a n d  
e x p e r i m e n t  w i t h  t h e s e  n e w  c o mm a n d s  o n  t h e  f i r s t  c a t a l o g  e n t r y . 
N o w  mo v e  b a c k  t o  l i n e C a n d  t y p e  a c o mma : 

Th e S u p e r S p r i t e  w i l l  s ay " t o "  a n d  w a i t f o r  y o u  t o  i n d i c a t e  u p  t o  
wh a t  l i n �  y o u  w o u l d  l i k e  i t  t o  r e a d . Y o u  w i l l  r e s p o n d  w i t h  a 
l e t t e r  c o �r e s p o n d i n g t o  a l i n e  numb e r  g r e a t e r  t h a n  ( f u r t h e r  a l o n g  
i n  t h e  t e x t  t h a n ) t h e  c u r r e n t  l i n e . F o r  e x a mp l e  p r e s s : 

G 

T h e  S u p e r S p r i t e  w i l l  n o w  r e a d l i n e s C t h r� u g h  G t o  y o u . 

F i n a l l y , p r e s s i n g : 

( E S C )  
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E c h o  ] [ - F e a t u r e s t o  A i d B l i n d  U s e r s  

w i l l  e x i t  L i n e  R e v i e w  Mo d e ,  l e a v i n g  y o u e x a c t l y  wh e r e  y o u  w e r e  
b e f o r e  y o u  e n t e r e d  i t . S i n c e  L i n e  R e v i e w  m o d e  e x i t s  w i t h  a l l  
A P P L E S O F T  v a r i a b l e s  a n d  p o i n t e r s  i n t a c t , y o u m a y  e n t e r  L i n e  
R e v i e w  m o d e  a n y  t i me a p r o g r am p r o mp t s  y o u  f o r  a an s we r . S i mp l y 
t y p e : 

C TRL-L 

t h e n  r e v i e w  the s c r e e n  u s i n g  the ap p r o p r i a t e  c o mma n d s  and e x i t  
R e v i e w  m o d e  b e f o r e  a n s we r i n g  t h e  q u e s t i o n . 
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E c h o  ] [  - T e c h n i c a l  o r  Ad v an c e d  I n f o rm a t i�n 

6 .  T e chni cal or Advan c e d  I n f o rmat i on 

The  s p e e c h p o r t i on o f  t h e  S up e r S p r i t e  i s  d e s i g n e d  a r o u n d  t h e  
E c h o  ] [  c i r c u i t r y , a n d  u t i l i z e s  t h e  T e x a s  In s t rume n t s  T M S  5 2 2 0 
s p e e ch p r o c e s s o r .  T h i s c i r c u i t i s  an u p g r ad e d  v e r s i o n o f  t h e  o n e  
u s e d  i n  t h e  S p e ak & S p e l l  ( t r ad em a r k  o f  T e x a s  In s t r u m e n t s )  wh i ch 
m o d e l s  t h e  human v o c a l  t r a c t  u s i n g  L P C  ( L i ne a r  P r e d i c t i v e  C o d 
i ng ) . In s t e ad o f  s t o r i n g  t h e  a c t u a l  s p e e ch s i g n a l , o n l y  t h o s e  
p a r a me t e r s  n e e d e d  t o  d e s c r i b e  e a c h  s p e e ch s o u n d  a r e  s t o r e d . T h i s 
a c c o un t s  f o r  t h e  c o mp a c t n e s s  o f  t h e  T E X T ALKE R s y s t e m , wh i ch t ak e s  
u p  n o  m o r e  m e m o r y  t h an a H I RE S p ag e . 

T E X T ALKE R u s e s  ne a r ly 4 0 0  r u l e s  o f  p r o nu n c i a t i o n a n d  many c o mm o n  
e x c e p t i o n s  t o  t h e s e  r u l e s  t o  a n a l yze a w o r d . Af t e r  an a l yz i n g  t h e  
w o r d , T E X T ALKER g en e r a t e s  t h e  s t an d a r d  S PE AK E A S Y  p h o n e m e  a n d  
p i t c h c o d e s . T E X T ALKE R t h e n  s e n d s  t h e s e  c o d e s  t o  S PE AK E A S Y  wh i ch 
a c t u a l ly p r o n o u n c e s  t h e  w o r d . T E X T ALKER i s  , t h e r e f o r e , j u s t  a 
s i mp l e r  way f o r  t h e  u s e r  t o  a c c e s s  S P E AK E A S Y . Y o u  m a y  s e e  t h e  
a c t u a l  c o d e s  t h a t  T E X TALKER g en e r a t e s  b y  r u n n i n g  t h e  P H O NEME 
TRAN S L A T O R  p r o g r am t h a t  y o u  w i l l  f i nd o n  y ou r  E c h o  ] [  S o f t w a r e  
d i s k .  

6 . 1 .  T e x t a l k e r  a n d  P R # O  

I f  y o u  t y p e  P R # O w h e n  T E X T ALKER i s  i n s t a l l e d , TEXTALKER a c t u a l l y  
d o e s  t h e  e q u i v a l e n t  o f  a P R # O  a n d  an I N # O . T h e r e f o r e , a n y  d e v i c e  
p r e v i o u s l y a c t i v a t e d  b y  a I N#n w i l l  b e  d i s c o n e c t e d . 
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E c h o ] [  - U s i n g  T e x t a l k e r  a n d  S p e ak e a s y  f r om Ma c h i n e  L a n g u a g e 

7 .  Usi n g  T e x t a l k e r  and S p e ak e asy f r o m  Mac hine  L a n g u a g e  

T o  u s e  TEXTALKER wh e n  p r o g r ammi n g  i n  m a c h i n e  l angu a g e  s i mp l y  d o  a 
J SR t o  " C O U T "  ( $ F D E D ) p u t t i ng t h e  c h ar a c t e r  t o  b e  s e n t  i n t o  t h e  
a c cumu l a t o r . F o r  examp l e , t h e  f o l l o w i n g  p r o g r am wi l l  r e s u l t i n  
t h e  S u p e r S p r i t e  s ay i ng " HI . "  

A9  C 8  LDA il $ C 8  ; " H "  
2 0  E D  FD J S R  $ F D E D  ; C O U T  
A9  C 9  LDA l/ $ C 9 ; " I "  
2 0  E D  FD J S R  $ F D E D  ; C O U T  
A9  8D  L D A  ll $ 8 D ; [ RE TURN ] 
2 0  E D  FD J S R $ F D E D  ; C O U T  
6 0  RT S ; D O NE 

S P E AK E A S Y  i s  a c c e s s e d  s i m i l a r l y e x c e p t  t h a t  t h a t  a l l  p h o n e m e  
s t r i ng s  mu s t  b e g i n  w i t h  a C o n t r o l - V ( $ 9 6 )  and end w i t h  a RE TURN 
( $ 8 D ) , F o r  e x amp l e , t o  s ay " H I "  y ou w o u l d  wr i t e  t h e  f o l l o w i n g  
r ou t i n e : 

A 9  9 6  LDA II $ 9 6 ; C T RL-V 
2 0  E D  FD J S R $ FD E D  ; C O U T  
A 9  C 8  LDA 11 $ C8  ; " H "  
2 0  E D  F D  J S R  $ F D E D  
A9  A l  LDA // $ A l  ; "  ! "  
2 0  E D  F D  J S R  $ F D E D  
A9  B 3  LD A II $ B 3  ; " 3 "  
2 0  E D  FD J S R $ FD E D  
A 9  8 D  LDA 11 $ 8 D  ; [ RE TURN ] 
2 0  E D  FD J S R $ F D E D  
6 0  RT S ; D O N E  
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E c h o  ] [  S o f t w a r e  - S p e ak e a s y  P h on e m e  C a t e g o r i e s  

8 .  S p e ak e a s y  P h o n e m e  C a t e gori e s  

T h e  t y p e s  o f  s o u n d s r e p r e s e n t e d  b y  t h e  p h o n e m e  c o d e s  a r e  d i v i d e d  
i n t o  s i x c a t e g o r i e s . A b r i e f  d e s c r i p t i o n o f  e a c h  c a t e g o r y f o l 
l o w s . ( I t i s  N O T  n e c e s s a r y  t h a t  y o u  u n d eT s t an d  t h e s e  d e f i n i t i on s  
f o r  y o u  t o  b e  a b l e  t o  u s e  S P E AKEA S Y . T h e s e  b r i e f  e x p l an a t i o n s  
a r e  p r o v i d e d  f o r  y o u r  p e r s o n a l  e n r i chme n t . )  

VOWE L S : In p r o n o u n c i n g  v o we l s  t h e  a i r  f l o w s  u n i n t e r r u p t e d  
t h o u g h  t h e  v o c a l c o r d s  and  l i p s . ( Th e  En g l i s h v o we l s  
a r e  a , e , i , o a n d  u . ) 

D I P H T H O NG S : T h e s e  a r e  t h e  c omb i n a t i on o f  t w o  v o w e l s o u n d s w i t h i n  
o n e  s y l l ab l e . ( C o mmo n l y  t h e r e  i s  o n l y  o n e  v o w e l  p e r  
s y l l a b l e . )  T o  g e t  a f e e l  f o r  t h i s p h e n o m e n o n , s ay t h e  
w o r d  " c ak e "  v e ry s l o w l y  a n d  l i s t e n  t o  h o w  t h e  " l o n g  a "  
s ou n d  m o v e s i n t o  a " y "  s o u n d  b e f o r e  t h e  f i n a l  " k . "  

" R" C O L O RE D  V O W E L S :  T h e  " r "  f o l l o w i ng t h e s e  v o we l s  m o d i f i e s  t h e  
s ou n d  o f  t h e  v o we l . 

V O I C E D  C O N S O NAN T S  a n d  U NVO I C E D  F R I C AT I V E S :  E a c h  o f  t h e  v o i c e d 
c on s o n an t s  i s  c r e a t e d  b y  v i b r a t i ng y ou r  v o c a l  c o r d s . 
P l a c e  y o u r  f i n g e r t i p s  a g a i n s t y o u r  a d am ' s  a p p l e  a n d  s ay 
t h e  v o i c e d  c o n s o n a n t  " z z z z z z z z z z . " T h e  s e n s a t i o n y o u  
f e e l  wi t h  y o u r  f i n g e r t i p s  i s  t h e  v i b r a t i on o f  t h e  v o c a l  
c o r d s . C on t r a s t  t h i s w i t h  w i t h  t h e  l a ck o f  s e n s a t i o n 
wh i c h  s h o u l d  r e s u l t  wh e n  y o u  s ay t h e  u nv o i c e d  f r i c a t i v e  
" s s s s s s s s s s s . "  T h e  " s "  s o u n d  i s  n o t  p r o d u c e d  b y  v i 
b r a t i n g  t h e  v o c a l  c o r d s , b u t  t h r o u g h  f r i c t i o n , p r o d u c e d  
a s  a i r  f l o w s  o v e r  v a r i o u s  p a r t s  o f  t h e  v o c a l  t r a c t . 

S T O P  C O N S O NAN T S :  T h e  f l o w  o f  a i r  i s  c o mp l e t e l y  c u t  o f f  b e f o r e  we  
p r o n o u n c e  a s t o p  c o n s o n an t . S ay t h e  w o r d  " t a l l . "  B e 
c au s e  t h e  " l "  i s  n o t  a s t o p  c o n s on an t , w e  f l o w s mo o t h l y  
f r o m  t h e  " a "  s o und  t o  t h e  " l "  s ound . N o w  s ay " t ab . "  
" B "  i s  a s t o p  c o n s o n a n t  and  y o u  wi l l  f i n d  t h a t  y o u  
a c t u a l l y  p au s e , v e r y  b r i e f ly , b e f o r e  y o u  p r o n o u n c e  t h e  
" b . "  
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E c h o  ] [ - U s i n g E c h o  ] [  S p e e c h  w i t h  C o mm e r c i a l  P r o g r am s  

9 .  U s i n g  E c h o  ] [ S p e e c h  wi th C o mme r c i al P r o g r ams 

Y o u  m a y  u s e  T E X TALKER to make s o me p r o g r a m s  s p e a k wh i c h  we r e  n o t  
e x p l i c i t l y  d e s i g n e d  t o  r u n  w i t h  a s p e e c h s y n t h e s i z e r . Y o u  w o u l d  
d o  t h i s b y  r u n n i n g  a T E X T ALKE R p r o g r a m b e f o r e r u nn i n g  y o u r  p r o g 
r a m . H o w e v e r ,  t h e r e a r e  l i mi t a t i o n s : 

( 1 )  Y o u mu s t  b e  a b l e  t o  r u n  y o u r  p r o g r a m  w i t h o u t  b o o t i n g  a n o th e r  
d i s k e t t e . T h e  r e a s o n f o r  t h i s i s  t h a t  t h e  T E X TALKE R p r o g 
r a m s  m o d i f y D O S  wh e n  t h e y  a r e  f i r s t  r u n . I f  y o u  b o o t  a n 
o t h e r  d i s k e t t e  y o u  r e p l a c e  t h e  m o d i f i e d D O S  w i t h  a n e w  D O S . 

( 2 )  F o r  s i mi l a r  r e a s o n s , y o u r  p r o g r a m mu s t  n o t m o d i f y D O S  wh e n  
i t  r u n s . 

( 3 )  I f  y o u r  p r o g r a m  r e s e t s  m e m o r y  p o i n t e r s  ( i . e .  H IM E M , L O M E M ) , 
o r  r e q u i r e s mo re  t h a n  3 0 K  o f  m e m o r y , y o u  wi l l  n e e d  t o  u s e  
T E X TALKE R . RAM . 
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E c h o  ) [  - Ap p e nd i x  A :  S a mp l e  P h o n e me V o c ab u l a r y  

1 0 . Ap p e nd i x  A - Samp l e  P h o n e me Vo c ab u l a ry 

A - @ 
AND - AND 
AN S W E R  - A3 N S ' R  
A P P L E  - A 3 P ' L  

B - B &  
B Y T E  - B l 3 T 

C - S &  
C A T A L O G  - KA3 D IL * G  
C O RRE C T  - K O R E 3 K T  

D - D &  
D E C I MAL - D E 3 S IM ' L  
D I V I DE - D i l  V ! 3 D  

E - & 
E QU AL S  - & 3 KW ' L S 
E X C L AMA T I O N  -

E K SKL ' M@ 3 S H U N  

F - E F  
F I R S T  - F ' R S T  

G - J &  
G O OD - G Q 3 D  

H - ' C  
H E L L O  - HE L O l  

I - ! 3  
I N C O RRE C T  - I NK O RE 3 KT 

J - J @  

K - K @  
K E Y B O ARD - K & 3 B O RD 
L - E L  

M - E M  
M E M O RY - MEM ' R & l  
MUL T I P L I E D  - MUL T I P L ! l D 

N - E N  
NO  - N O  
NUMB E R  - NUMB ' R  

0 - 0 3  
O F F  - * F  
O N  - * N  
O P E N  - O P 1 N  

p - P &  
P R O GRAM - P R 0 3 G RAM 

Q - K % 3 
QUE S T I O N  - KWE S C ' N 

R - ; R 3 
RE TURN - R & T ' R3 N  

S - E S  
S O RRY - S ; R3 &  
S P E L L  - S P E L  

T - T &  
THAT - ( AT 
THE  ( & 3 
T H O U S AND - ) # 3 Z S ' ND 

u - % 3  
U ND E R S TAND -

UND ' R S TA 3 ND 
V - V &  

W - D UB I % 1  
WHERE - W @ R 3  
W R O NG - R * / 

X - E K S 
Y - W I  3 
Y E S - Y E S 

Z - S Z &  
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E c h o  ] [  - Ap p e n d i x  B .  T e l e c ommu n i c a t i o n s  a n d  t h e  S u p e r S p r i t e  

1 1 . Ap p e n d i x  B - T e l e c ommuni c a t i on s  and t h e  S up e r S p r i t e  

T h e  S u p e r S p r i t e  m a y  b e  u s e d  i n  c o n j u n c t i o n  wi t h  a m o d em w i t h  
" au t o ma t i c  a n s we r "  c a p ab i l i t y , t o  e n ab l e  y o u  t o  r e c e i v e  i n f o r m a 
t i o n  o v e r  t h e  t e l e p h o n e . I t  c an e v e n  b e  u s e d  t h i s w ay a s  a 
t e l e p h o n e  a n s we r i ng m a c h i ne . W e  a r e  i n c l u d i n g  a l i s t i ng o f  a 
samp l e  p r o g r am wh i ch u s e s  t h e  S u p e r S p r i t e  and  an Ap p l e - C a t  ( TM o f  
N o v a t i o n  I n c . ) m o d em w i th t h e  T o u c h  T o n e  ( TM o f  t h e  B e l l  S y s t e m )  
d e c o d i ng o p t i o n .  

Th i s  p r o g r am a l l o w s  y o u  t o  t e l e p h o n e  y o u r  Ap p l e  c o mp u t e r  and t o  
c h e c k  a n d  m o d i fy an  i t e mi z e d  i n v e n t o ry .  B y  f o l l ow i n g  t h e  i n 
s t r u c t i o n s  i n c l u d e d  w i t h  t h e  Ap p l e - C a t  m o d em , y o u  c o u l d  a l s o  
d e v e l o p  t h e  c a p ab i l i t y o f  s t o r i n g  v o i c e  m e s s a g e s  o n  a t a p e  r e 
c o r d e r  l i k e  an  a n s we r i ng m a c h i n e . 

O u r  s amp l e  p r o g r am d o e s  t h e  f o l l o w i n g  t h i ng s . F i r s t , wh e n  y o u  
c a l l  y o u r  Ap p l e , t h e  m o d em wi l l  a n s w e r  t h e  p h o n e . T h e  
S up e r S p r i t e  wi l l  t h e n  a s k  y o u  f o r  a p a s s w o r d , a n d  t h e n  a n  i nv e n 
t o r y i t e m numb e r . Y o u  r e s p ond  t o  t h e s e  p r omp t s  b y  s i mp l y  t y p i n g  
i n  t h e  numb e r s  o n  a n y  T o u c h  T o n e  t e l e ph o n e . The  m o d e m  wi l l  
d e c o d e  t h e  T o u ch T o n e s and make  t h e m  av a i l ab l e  t o  t h e  p r o g r am ,  
wh i ch w i l l  s e nd t h em t o  t h e  S up e r S p r i t e t o  b e  s p o k e n . 

Th e p r o g r am h a s  q u i t e  a f e w  r e m a r k  s t a t e m e n t s , wh i ch s h o u l d  h e lp 
y o u f o l l o w a n d  b e t t e r  u nd e r s t an d  i t s  l o g i c . 

Y o u  c o n n e c t  t h e  S u p e r S p r i t e  t o  t h e  Ap p l e - C a t  a s  f o l l o w s : 

1 .  P u r ch a s e  a c ab l e  wh i ch h a s  a m i n i - j a ck o n  o n e  e n d , and 
s t r i p p e d wi r e s  on t h e  o t h e r  e n d . R a d i o  S h a ck s e l l s  o n e  as  
p a r t  numb e r  4 2 - 2 4 3 4 . 

2 .  P l u g  t h e  mi n i -j a c k  i n t o  t h e  S u p e r S p r i t e . 

3 .  C o n n e c t  t h e  s t r i p p e d e nd s  o f  t h e  c ab l e  t o  t h e  Ap p l e - C a t  s o  
t h a t  t h e  wi r e  wh i ch c o r r e s p o n d s  t o  t h e  t i p  o f  t h e  c ab l e  
( p o s i t i v e ) i s  c o nn e c t e d  t o  p i n  2 4  o f  t h e  i n t e r f a c e  p i n s  o n  
t h e  Ap p l e - C a t . T h e  o t h e r  w i r e  ( n e g a t i v e ) mu s t  b e  c o nne c t e d 
t o  p i n  2 5 . I f  y o u  a r e  un ab l e  t o  p u r c h a s e  a c o n n e c t o r  t o  f i t  
o n  t h e s e  p i n s , y o u wi l l  h a v e  t o  s o l d e r  t h e  c o n n e c t i on .  
S o l d e r i ng m a y , h o w e v e r , v o i d  y o u r  Ap p l e - C a t  w a r r an t y - - c h e ck 
w i t h  N o v a t i o n . 

0 REM S U P E R S P R I T E  AND AP P L E  CAT  EXAM P L E  
4 S L  = 2 :  REM S L O T  NUM BER O F  C A T  
5 D IM C ( 2 0 ) , N ( 2 0 )  
7 D $  = C H R $  ( 4 )  
8 P W $  = " 3 2 1 " : REM TH I S  I S  Y O U R  P A S S W O RD 
1 0  REM C A T  I N V E N T O RY 
2 0  G O S U B  1 0 0 0  
3 0  P O KE 2 0 4 0  + S L , 0 :  REM F O R C E  I N I T IAL I Z AT I O N  
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4 0  

5 0  
6 0  

7 0  

8 0  
1 0 0  
1 0 5  
1 1 5  
1 2 0  
1 4 0  

1 5 0  
1 6 0  
1 7 0  
1 8 0  
1 9 0  
1 9 5  
2 1 0  
2 2 0  
2 3 0  
2 4 0  
2 5 0  
3 0 0  
3 0 5  
3 1 0  
3 2 0  
3 2 5  
3 3 0  

3 4 0  

3 5 0  
3 6 0  

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

P R I N T  D $ " P R // " S L :  
E N T E R  P H O N E  M O D E  
P R I N T  D $ " I N // " S L :  
GE T A $ : I F  A $  = 
C AL L  

P R I N T  C HR $  ( 1 6 ) : P R I N T  D $ " P R # O " :  R E M  
( 1 6 =  C TRL P )  
REM W A I T F O R  A P H O NE C AL L  
C H R $  ( 1 3 )  THE N 1 0 0 : R E M  W E  G O T  A P H O N E  

: R E M  I F  A Q W A S  TY P E D  AT THE I F  A $  = " Q "  T H E N  END 
KEY B O ARD THE N QU I T  
G O T O  6 0 :  REM I F  N O T  
REM AN S W E R  P H O NE 

Q T H E N  T RY AGA I N  

P $  = " "  
P R I N T  " , , , , , , , , , , " :  REM D E L AY 
P R I N T  " HE L L O , P L E A S E  T Y P E  I N  Y O UR P A S S W O R D " 
G E T  A $ : I F  A$ = C H R $  ( 1 3 )  T H E N  9 0 0 : REM T I ME O U T  S O  HANG 
UP 
IF A $  = 
P $  = P $  
I F  P $  < 
P R I N T  

" # "  T H E N  P R I NT : G O T O  1 7 0  
+ A $ : G O T O  1 4 0 

> P W $  T H E N  9 0 0 :  REM W R O N G  P A S S W O RD S O  HANG UP  

P R I N T " P L E A S E  E N T E R  P AR T  NUMB E R "  
C $  = 1 1 1 1  

G E T  A $ : IF A $  C H R $  ( 1 3 )  T H E N  9 0 0 :  REM T IME O U T  SO HANGUP 
IF A $  = " # "  THEN 3 0 0 : REM END O F  P ART NUMB E R  
I F  A $  = "*" T H E N  1 8 0 :  REM 1 * 1 ME A N S  S T AR T  O V E R  
C $  = C $  + A $  
P R I N T  A $ : G O T O  2 1 0  
REM S E E  I F  V AL I D  P AR T  NUMB E R  
P R I N T  
C = V A L  ( C $ )  
F O R  A = 1 T O  X :  I F  C ( A ) = C T H E N  3 4 0  
N E X T  A 
P R I NT " B AD PART NUMB E R " : G O T O  9 0 0 : REM IF BAD PART THE N 
HANG U P  
P R I N T  " THE C U RRE N T  I NV E N T O RY O F  P ART NUMB E R  " C " , I S 
" N ( A ) " , I T EM S " 
P R I N T " , , , , " :  REM P AU S E  
P R I N T  " E N T E R  A O NE I F  Y O U  W O U L D  L IKE T O  REM O V E  I TE M S  FROM 
I N V E N T O RY "  
P R I N T  " , , ,  
P R I N T  " E N T E R  A TWO  T O  C HE C K  THE I NV E N T O RY O F  ANO T H E R  P AR T "  
P R I N T  " 
P R I N T " E N T E R  A S T AR I F  Y O U  ARE D O N E "  
G E T  A $ : I F  A $  = C H R $  ( 1 3 )  THE N 5 0 0  
I F  A $  = "*" THE N 9 0 0  
I F  A $  = " 2 "  T H E N  1 8 0  
I F  A $  < > " l "  THE N 5 0 0  
K $  = " "  
P R I NT " P L E A S E  E N T E R  AMO U N T  T O  REM O V E "  
G E T  A $ : I F  A $  = C H R $  ( 1 3 )  T H E N  5 0 0  
I F  A $  = " # "  THE N 5 0 0  
I F  A $  = "*" THE N 4 6 0  
P R I N T  A $  
K$  = K $  + A $ : G O T O  4 7 0  
REM REMOVE I T E M S  F R O M  I NVE N T O RY 
N ( A ) = N ( A ) - V AL ( K $ )  
G O T O  3 4 0  
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9 0 0  REM HANG UP 
9 0 5  P R I N T  " G O O D  BY E "  
9 1 0 P R I N T  D $ " P R # " S L : P R I N T  CHR$  ( 2 6 ) : P R I N T  D $ " P R # O "  
9 2 0 G O T O  4 0  
1 0 0 0  REM I N I T  ARRAY 
1 0 1 0  x = 1 
1 0 2 0 R E AD C ( X ) , N ( X )  
1 0 3 0  I F  C ( X )  = 9 9 9 9  THE N RE TURN 
1 0 4 0  X = X + 1 :  G O T O  1 0 2 0  
2 0 0 0  D A T A  1 2 3 4 , 5 0 0  
2 0 1 0  DATA 3 2 1 , 2 5 0  
2 0 2 0  D A T A  5 5 5 , 3 6 5  
7 0 6 0  G E T  A $ : I F  A $  C H R $  ( 1 3 )  T H E N  1 0 0  
9 9 9 9  D AT A  9 9 9 9 , 9 9 9 9  
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1 2 , Me mory Usag e 

T E X  T ALKER 
T E X T ALKE R . B L I ND 
T E X T ALKE R . RAM 
S P E AKEA S Y  

I N I T IAL 
$ 7 4 0 0 - $ 7 5 F F  
$ 7 1 0 0 - $ 7 2 F F  
$ 9 3 0 0 - $ 9 5 0 F  
$ 8 9 0 0 - $ 8 9 F F  

I N S T A L L E D  
$ 7 6 0 0 - $ 9 5 F F  
$ 7 3 0 0 - $ 9 5 F F  
$ D 8 0 0 - $ F F F F  
$ 8 9 0 0 - $ 9 5 F F  
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T E X T ALKER C OMMAND S 

O U T P U T  MOD E S 
P R I N T  O NLY 
T ALK ONLY 

* B O T H  

C T RL- E O  
C TRL- E T  
C T RL- E B  

P I T C H  ( n= l  t o  
�T 

* I N T O NAT I O N  
V O LUME ( n = O  t o  

6 3 )  * 2 2  
C TRL-E n F  
C TRL- E n P  

1 5 )  * 1 2  
C TRL- E n V  

RATE 
---COMPRE S S E D  ( F A S T ) C T RL- E C  

* E X P ANDED  ( S L OW )  C TRL- E E  
PUNC T U AT I O N  S P OK E N  

* S OME ( # $ % & + / < = > @ )  
MO S T  
ALL ( L F , C R , S P AC E ) 

PRONUNC IAT I O N  
* W O RD S  

L E T T E R S  
C HANG I NG C T RL - E  ---

C T RL- E S 
C TRL- E M  
C T RL - E A  

C TRL-EW 
C TRL- E L  

C TRL-E C T R L - n  
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wh e r e  n i s  any l e t t e r  e x c e p t  H , J , M ,  o r  u .  

*mo d e s  s e t  a u t o ma t i c a l l y  wh en T EX T ALK E R  i s  f i r s t r u n . 
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. S P E AKE A S Y  C OMMAND S 
A l l p h o n eme  w o r d s  mu s t  b e  p r e c e e d e d  b y  a CTRL- V .  
� I T C H , RAT E  a n d  V O LUME c o mm an d s  a r e  t h e  s ame a s  i n  T E X T ALKE R .  

S P EAK E A S Y  P H O NEME C O D E S 

V O WE L S  ----

c a t  a A 
lot 0 ; 
c au g h t  0 * 
l e t  e E 
s e e  e & 
hid i I 
book 0 0  Q 
b u t  u u 
d�e 0 0  
a b o u t  

D I P TH O NG S  

c ak e  a @ 
t i e  i 
t o e  0 0 
p o und O U  II 
t o i l  o i  ? 
y� u % 

" R "  C O L OR E D  V OW E L S 

c a r  a r  
c h a i r a r , e r  
h e

_
r

_ 
u r , e r  

hear e r  
f i r e i r  
for o r  
t o u r  o o r  
ho;;; o u r  

I NF LE C T I O N  
S TRE S S E D  - 3 

P I T C H  
R I S I NG - ) 

; R  
@ R  
' R  
& R  
! R  
O R  
Q R  
fl R 

N O RMAL - 2 

F L A T  -

V O I C E D  C O N S O NANT S 

l e t  1 L 
!!!_any m M 
n o  n N 
si� I 
r e d  r R 
t h i s ( 
!_e r y v v 
w e t w w 
ye s  y y 
z e r o  z z 
a z u r e  z h  x 

S T O P  C O N S O NANT S 

b a t  b B 

io g  d D 
�e t  g G 
k i c k k K 
.E_e t p p 
t i e  t T 
ch e c k c h  c 
j_o b  j J 

UNV O I C E D  F R I C AT I V E S  

f i t  f F 
h a t  h H 
s e e  s s 
sh e  s h  $ 
t h i nk t h  ) 

RE D U C E D  - 1 S C HWA - 0 

F AL L I NG - < P AU S E  - , 
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1 3 .  B l i nd User Comman ds 

T h e s e  c omman d s are av a i l a b l e  wh e n  u s i ng T E X T ALKER . B L I ND a n d  
T E X T ALKER . RAM . 

C T RL - L  e n t e r s  L i n e  Rev i ew mo d e . O n e  o f  t h e  f o l l o w i n g  c o mman d s  
mu s t  i mme d i a t e l y f o l l o w :  

A t h ru X S e l e c t s  l i n e  t o  r e v i ew . A i s  t h e  

z 

( S P AC E )  

C TRL-n 

t o p  l i n e . 
S e l e c t s  c u r r e n t  l i n e  a n d  h o r i z o n t a l  
p o s i t i o n . 
S p e ak s  t h e  c u r r e n t  p o s i t i o n o n  
s c r e e n  and t h e n  e x i t s . 
n may b e  any l e t t e r  e x c e p t  H , J , M o r  
U .  C h an g e s  c o mman d t o  e n t e r  Re v i ew 
mo d e . 

O n c e  i n  Rev i ew m o d e  t h e s e  c o mman d s  a r e  av a i l a b l e : 

< S P AC E )  
T 
< -

-> 

I 

< R E T URN) 

( E S C )  

S ame a s  a b o v e  e x c e p t  d o e s  n o t  e x i t . 
T o g g l e s  b e t w e e n  W o r d  a n d  L e t t e r  m o d e .  
L e f t  a r r ow m o v e s t h e  au d i o  c u r s o r t o  
t h e  l e f t . 
R i g h t  a r r ow mo v e s t h e  au d i o  c u r s o r  t o  
t h e  r i g h t . 
M o v e s au d i o  c u r s o r  t o  t h e  b e g i n n i ng 
o f  l i n e  a b o v e  c u r r e n t  l i n e . 
M o v e s au d i o  c u r s o r  t o  t h e  b e g i n n i n g  
o f  l i n e  b e l o w  c u r r e n t  l i n e . 
E c h o  wi l l  s ay " t o "  and  w a i t  f o r  a 
l e t t e r . T h e  E c h o  wi l l  t h e n  r e a d  a l l  
l i n e s f r o m t h e  c u r r e n t  l i n e  t o  t h e  
l i n e c o r r e s p o n d i ng t o  t h e  l e t t e r  
e n t e r e d . 
E c h o  wi l l  r e a d e n t i r e  l i n e  s t a r t i ng 
a t  c u r r e n t  p o s i t i o n .  
E x i t s  L i n e  R e v i e w  m o d e . 
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Introduction 

1 ,  Introduction 

Street Electronics  and Synetix are proud to pre sent Echo Word s , 
our unique female vocabulary di skette . We think that you will 
find Echo Words to be a valuable , entertaining and flexible 
enhancement to  your Super Sprite . 

In thi s introduction we will explain what Echo Word s  i s ,  who i t  
i s  intended for , and why the speech that it allows you to gener
ate s ound s more natural than the speech generated by the 
TEXTALKER program.  

Firs t of  all , don ' t be frightened by the size of  thi s manual . 
Echo Words is really very easy to use , The reason for the size 
of  thi s manual i s  that we ' ve included a lot o f  information for 
advanced ( and/ o r  curiou s )  programmers . 

Echo Words i s  a dictionary of 7 1 9 word s and phrases in a f emale 
voice to be used with the Echo ] [  speech synthe s i s  portion o f  the 
Super Sprite . You actually can use more than 7 1 9  wor d s  since mos t  
of  the words can · have an " S "  s ound added t o  them t o  make them 
plural . Als o ,  homonyms (words that s ound the s ame ) such as 
"TWO" , "TO" , " TOO" , and 1 1 2 1 1  are only repre sented once in the 
list . 

While mo s t  people can use the examples  in the manual to create a 
sentence , Echo Word s i s  meant to be used by people who are able 
to program in Applesoft BASIC . There is also enough informati on 
p re sented so that assembly language programmers  can write their 
own drivers for Echo Word s .  ( The next few paragraphs are only 
f or the curi ous and do no t contain informati on necessary for 
using Echo Word s .  Feel free t o  skip t o  the next section o f  the 
manual if you wi sh . ) 

You will better understand why the speech generated by Echo Words 
sounds more natural than that of  TEXTALKER i f  we first explain 
how the Echo portion of the SuperSprite works . 

The SuperSprite uses the Texas Ins t ruments TMS5220  speech synthe
sizer chip . Thi s chip is different f rom mos t  of  the other chip s  
o n  the market in that i t  d o e s  n o t  have a fixed set  o f  word s ound s 
built into it . 

Chip s which have a fixed set o f  word s ound s ( phoneme s )  are limit
ed no t only to  those phoneme s ,  but also to the male voice  in 
which they were originally encoded . Simply put , the 5 220 chip is 
a mathematical model o f  the human vocal tract which wi ll resp ond 
with human sounding speech when sent the right variables , 

The mathematical model i s  based on what i s  called Linear Predic
tive Coding , s o  we call the vari ables that are sent to the chip 
LPC data.  The LPC data is c reated by Street Electronics u sing a 
s ophi s ticated computer system. 
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First , a tape recording is made of a human speaker . Then thi s 
tape i s  played into the computer , which analy z e s  it , and produces 
a preliminary set  o f  LPC data . We then h and tailor thi s data to  
produce the best  s ounding speech pos sible . 

For the TEXTALKER and S PEAKEASY programs , individual word s ound s 
( phoneme s ) were analy z ed and the LPC data for  e ach s ound s tored 
in the s e  programs . 

When you use  TEXTALKER or SPEAKEASY , the se  phoneme s are _ combined 
to  make a word . Thi s me thod give s you an unlimited vocabulary , 
but not the highe s t  quality speech . Thi s i s  because a fixed set  
o f  phoneme s ound s are used , and the se  can not reflect the mo re 
complex interactions of s ound s within each of the hundreds of 
thous ands o f  words in the English language . Therefore , f o r  Echo 
Words , we have encoded ent i re , individual words (not phoneme s ) 
into LPC data.  Thi s c ap tures the fine vari ances  o f  p i t ch and 
rhythm wi thin e ach word and makes the speech more natural s ound
ing . 
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I I 2 .  Overview 

Thi s section wi ll give you a brief 
i n  u s ing Echo Words . Af ter thi s , 
more detail and we ' ll include � ome 
your computer . 

Ove rvi ew 

ove rvi ew of the steps invo lved 
each s tep wi ll be covered in 

examp l e s  for y ou to type  in to 

The first  s tep i s  t o  decide which words y ou wi ll want to u s e  in 
your Apples o f t  program .  Appendix A lists the 7 1 9  word s and 
phrases avai lable . 

Next , you boot the Echo Word s di sk and run the editor . You use  
the  editor  to create  your li s t  of words . You may then print  your 
l i s t  to a printer and als o  save the li s t  to d i sk for future 
reference . 

The editor wi ll then create a customi z ed machine language speech 
program .  There are three different ve r s i ons of the speech prog
ram: A version which load s  mo s tly into a RAM c ard ( or the ext r a  
1 2K bank o n  the Apple / / e ) , the s t andard long version , and a ve ry 
short ve rsion whi ch lacks the speech commands avai lable wi th the 
firs t two programs . The se  programs can be located anywhere in 
memory . A cus tomi z ed speech program ,  c ontaining only the word s 
y ou have speci fied , can then be saved to y our own di skette . 

Once you 've created your customi z ed speech program you are re ady 
to have your Applesoft  program speak .  To  use the speech program ,  
" BRUN" i t  simi lar t o  the way you d o  for TEX TALKER , Then y ou may 
u s e  "labels " ,  the actual text of the word , to c all the wo rds t o  
be  spoken . For example , assuming w e  cho s e  the s e  words to be  on 
our list , we could s ay " I  AM AN APPLE" by typing : 

& " I" ,  "AM" , "AN" , "APPLE" 

either in a program or in "immedi ate" mode . There are 
commands to vary the pitch ,  vo lume , and delay be tween word s . 
c an even add an " S" s ound to any word or phrase . 

als o 
You 

Before moving on to the next secti on , we highly recommend that 
you boot the Echo Word s diskette and run the demo program . Then , 
ini t i alize a blank di sk ( or use one that has s ome f ree spac e  on 
i t )  and boot the Echo Words d i skette ag ain , thi s time running the 
edi t o r . Together we wi ll now create a s ample speech program as  
e ach of the  steps  i s  explained in more d e t ai l .  

3 .  Selecting Words from the Li st  

There are  a few thing s you should know about how the li s t  of  
words i s  arranged . All the words are in alphabetical o rder 
reading from left to right and the digi t s  0 through 9 app e ar at 
the b eginning o f  the li s t . The number whi ch follows e ach word i s  
only f o r  those concerned ab out memory u s ag e .  Thi s  value i s  the 
number of byte s  that thi s particular word requi r e s . 
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You may noti ce that there are very f ew words  which a r e  plurals . 
Thi s i s  because you c an append an 1 1 S 1 1  s ound to any wor d  using the 
speech program i t self . 

Probably the mo s t  impor tant note about the li s t  i s  that homonyms 
( words which s ound the s ame but have different me anings )  appear 
only once in the list . 

Usually the homonym whi ch occurs f i r s t  alphabetically i s  li sted . 
For example , the number 1 1 2 1 1  i s  in the li s t  and should b e  used for 
the homonyms " TO " , 1 1TOO" , and " TWO" . "ARE" should b e  used for 
the letter 1 1R" ( "ARE" come s  fi r s t  alphabetically ) and "U"  should 
be  used for 1 1Y OU1 1  ( 1 1U" is f i r s t  alphabetically ) .  So , before 
as suming a word i s  no t in the l i s t , check all its homonyms . 
Al s o , you wi ll notice that the words  " PREESENT11 and 1 1PRESENT11 are 
in the li s t . " PREE SENT" rep resents the word " p resent " as i n  "we 
are p r oud to present the SuperSpri te" , whi le 1 1PRESENT11 represents 
the word "present" as i n  1 1pas t ,  present , and future " . 

4 .  Using the Editor 

When you ente r  the editor you wi ll see all the vali d editor 
commands li s ted along the top o f  the screen .  The commands are 
enclosed in b rackets to  indi cate that these  are contr o l  charac
ters ( i . e .  tha t  you press  the CONTROL key and the character to 
enter the command ) .  The inver s e  b ar is your curs or , and the 
inver s e  numbe r  in the upper right corner keep s track of the 
numbe r  o f  words you ' ve entered into the l i s t . Please note that 
all entries mus t b e  in upper  case--i f you have an Apple / /e ,  make 
sure the " c ap s  lock"  key i s  depre ssed . 

To g e t  a feel for the edi t o r , c arefully type in the f ollowing 
word s : 

I 

LIKE 

THE 

APPLE 

Pre s s  RETURN after each entry . You may use the right and left  
arrow keys t o  edi t the line as you do in App le s o f t . These words 
all c ome from the alphabetical li s t  o f  the ove r 7 00 words  and 
phrases  avai l able to you . Mos t  entri e s  c onsi s t  of a single word 
but , as  in the case o f  " SELECT ONE OF THE FOLLOWING" , and 11WHAT 
WAS THAT" , s ome longe r  phr ases are avai l able . Now type a word 
whi ch is not in the Echo Words vo c abulary , such as "FERN1 1 • 

The editor wi ll respond wi th the mes s age ' 1 ' FERN ' not avai l able" . 
As you see , you may type words in the editor to see  i f  they are 
avai l able rather than look through the li s t .  

Now l e t ' s  try all the c ommand s .  
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5.  Moving the Cursor 

You may move the cursor up and down by typing control-K 
control-J respective ly . If you have an Apple / / e you may 
use the up and down arrow keys . To rep lace a word , move 
cursor onto  a word and type over i t . 

6 .  [ D ]  Delete 

and 
also  

the 

Control-D wi ll remove the word beneath the curs or . Le t ' s  s ay 
you ' ve changed your mind and d on ' t  want to u se the word "LIKE" . 
Move the cursor up , over the word "LIKE" , and type control-D . 
The screen will scroll up and fill the space that " L IKE" h ad 
occupied in the li s t .  

7 .  [ I ]  Insert 

Control-I wi ll shi f t  down all the words f r om the cursor to the 
end of the li st , le aving you wi th a single b lank line . 

You can add a word to your li s t  here . If you decide not to  
insert  a word , simp ly hit the RETURN key . 

If you are not going to use " l abels " to c al l  the word s in your 
program ,  it  i s  o f ten useful t o  have the wo rds in a selected 
order . Thi s i s  why the insert command is available . To practice 
thi s command , suppose that you ' ve decided you want the word 
"LIKE" after all , and you want it bef ore " THE" . Move the curs or 
over the word " THE " and typ e control- I .  ( If you have an 
Apple / / e ,  you may hit the TAB key instead of control-I in � 
program . ) Now type "LIKE" , and p re s s  RETURN . No tice that if you 
make an error in typing "LIKE" , you wi ll have to type control-I 
agai n .  

8 .  [B ] Beginning and [E ] End 

If you are working wi th long li s t s  o f  word s , the se command s c an 
be very u s e ful . Control-B will move the cursor to the beginning 
of your li st . Control-E wi ll move the cursor to the end of your 
l i s t . 

9 .  [ F ]  Find 

The FIND command wi ll s e ar ch through the words you have typed and 
place the cursor on top of the word you are looking f o r . Thi s 
can be helpf�l if you have a long l i s t  of word s .  For example , 
try typing control-F . The editor wi ll resp ond wi th "ENTER WORD 
OR PHRASE TO FIND" . Type "THE" . The cursor is now p l aced on 
"THE" . If the editor is unable to find the word you ' ve request
ed , it will tell  you 9 0 , and le ave the cursor  p o s i t i on unchanged . 
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10 . [ N ]  New 

The NEW c ommand wi ll erase the enti re l i s t , allowing y ou to start 
a new l i s t . Af ter typ ing control-N , the editor will resp ond wi th 
"CLEAR MEMORY ? " . You would p re s s  "Y" (yes ) if you did  indeed 
want to s tart a new l i s t .  Pre s s ing! any other key will leave 
thing s as they were . 

1 1 .  [W ]  Write 

Control-W allows you to print ( wri te ) your l i s t  to a printe r .  

Af ter typ ing control-W , the f i r s t  que s t i on y ou wi ll be asked i s  
"WOULD Y O U  LIKE THE LIST PRINTED WITH NUMBERS ? " . If  y o u  answe r 
"Y " , the l i s t  will be numbered , s tarting wi th the numb e r  zero . 
In your Apple soft program ,  you may use the se  numbers instead of 
using labels to acce s s  the wo rd s in your list ( more ab out u sing 
labels late r ) . 

If you hi t RETURN in response to this que s t i on , you wil l  exit the 
' 'wri te' '  mode . 

The editor will then ask which slot your printer card is in . 
Again , if you j u s t  p re s s  RETURN , y ou wi ll exit thi s mode . 

Next , the editor will ask you for p rinte r initial i z a t i on com
mands . You should ente r whatever control characters or command s 
your printer require s . Pre s s  RETURN twi ce afte r you ' ve entered 
thi s inf ormation .  

You wi ll then b e  asked i f  thi s i s  corre c t . I f  you made an error , 
type "N" ( no ) , and you wi ll be al lowed to re-enter the p rinter 
ini t i al i z ation information .  No te that the arrow key s will not 
work in re sponse to thi s que s t i on .  Thi s  i s  to allow you enter 
anything you need to  ini tialize  your p rinte r .  If y o u  make an 
error , hit RETURN twi ce and start ove r .  

Finally , you wi ll be asked for  the name you want to have p rinted 
at the top of the li s t .  Pre s s  RETURN i f  you don ' t  want a title . 
Now the l i s t  wi ll be p rinted to your p rinte r . 

1 2 .  [ S ]  Save and [ L ]  Load 

If you ' ve typed a long l i s t  of words and think you may wi sh to 
change i t  or add to  i t  in the future , s ave your l i s t  o f  words to 
a disk. No te that these command s  s ave and load the l i s t  of  words 
and not a speech prog ram . 

Af ter typ ing [ S ]  or [ L ] , you will be p romp ted for a file name . 
You may , at thi s p oint , type a " / "  if y ou want to CATALOG the 
last accessed drive or you may also typ e " / 1 "  or " / 2 "  to CATALOG 
drive r 1 or 2 respec tively . Y ou may use the DOS Drive , Slot , and 
Volume options  in your fi lename . 
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If you j ust  p re s s  RETURN , you will exit thi s mod e . No te that the 
lis t wil l  be s aved with the suffix " . LIST" . You should not type 
thi s as part o f  the name , i t  will automatically be added--"tO the 
filename when you s ave and load the l i s t s . 

13 . [ X ]  Display Memory Usage 

Control-X will present a display explaining the memory that would 
be used for each o f  the diffe rent speech p r ogram options . For 
example , type control-X and you will get a d i splay s imi lar to the 
following : 

LPC CODE : 47 1 47 1 
LABELS :  1 7  

------------- -----
WITH NO PROGRAM : 4 8 8  47 1 
WITH RAM PROGRAM : 1 6 3 1  1 6 1 4  
WITH LONG PROGRAM : 1 7 1 6  1 69 9  
WITH SHORT PROGRAM : 697  

The f i r s t  line tells how many bytes o f  memory wi ll be  used b y  the 
wor d s  you 've typed in so far . The next l ine shows the memory 
that wi ll be used by each of the p r ogram op t i ons , both with 
labels  and without . ( The sp eech prog ram options and labels will 
be exp l ained further a little later in the manual . )  

14 . [ Q ]  Quit  

Control-Q will exit the  editor  and le ave y ou in Appl e s of t .  Af ter  
typ ing control-Q y ou wi ll be asked i f  you are  sure  y ou want to  
qui t . If you answe r "Y" and you haven ' t  s aved your word li s t ,  
you wi ll b e  asked again i f  you want t o  quit . If y ou answer "Y" 
ag ain , you wil l  be in Applesoft  and y our word l i s t  wi ll be erased 
from memory . 

15 . [ P ]  Program 

The PROGRAM c ommand is used to actually cre ate the cus tom speech 
program .  If you haven ' t  s aved your word list when you enter the 

�-,, ' program mod e  you will be warned of this fact as the process of  
creat ing a cus tom p r ogram will erase your word l i s t  from memory . 
So , if you want to s ave a c opy of it to d i sk , do it before y ou 
create the speech p r ogram .  

Onc e  y o u  enter the prog ram mode you w i l l  b e  o f f e r e d  a s e le c t i on 
of different programs to create . A brief description of the 
prog rams follows . A more c omplete descrip tion will be g iven 
late r  in the manual . The se are your options : 

( L )  LONG PROGRAM : Thi s is the program used in the demo . 
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( R) RAM PROGRAM : Thi s i s  the s ame as the long p rogram except 
that mos t  o f  the program loads into a RAM 
c ard ( or the extra 1 2K o f  the Apple / / e ) ,  

( S )  SHORT PROGRAM : This i s  a ve ry short p rogram for thos e  inter
e s ted in s aving memory . It will speak the 
word s , but it does  not have any of the speech 
commands as shown in the demo . 

( N )  NO PROGRAM : Thi s 
data 

option will s ave only the table o f  LPC 
and l abels  without a p r ogram ,  Thi s 

op tion is f o r  advanced programme r s . 

( E )  RETURN TO THE EDITOR : Thi s wi ll return you to the editor . 

Type "L" to select the long program for  the purp o s e s  of our 
practice s e s s i on ,  

You wi ll now b e  asked i f  you want t o  use labels . Answer "Y" 
(yes ) f o r  now, The next ques t i on will be  "WOULD YOU LIKE TO 
SPEC IFY THE S TARTING OR ENDING ADDRE S S ? " .  

All the speech programs are completely relocatable in memory . 
App endix B shows how App l e s o f t  programs use the memory in the 
App le . Usually you wi ll want to locate the cus tom speech program 
j u s t  b elow DOS . DOS s tarts at addre s s  $ 9 600 hex ( or 38400  deci
mal ) .  Hex i s  the numbering sys tem more c ommonly used when speci
fying addre s se s  on the App le , We will show all addre s s e s  in hex 
preceded by a " $ "  and the decimal equivalent in p arenthe s i s . 

Since DOS s tarts at $ 9 600 , we want our s ample speech p rogram to 
end at $ 9 5FF ( 38 3 9 9 ) ,  Therefore we type "E"  s o  we c an specify 
the ending addre s s  we want for our s ample speech program .  Af ter 
typing " E "  or " S " , y ou wi ll be asked for the add re s s , You may 
ente r  the addre s s  in decimal or in hex , (Precede a hex number 
with a d ollar sign . ) For our  s ample p r ogram :  type 3 8 3 9 9  ( a  
decimal add re s s ) .  

You wi ll now see  a display whi ch tells ·  y ou where in memory your 
speech program wi ll reside ( in b o th d ecimal and hex ) , Als o , for  
advanced users , you are  told where the beginning o f  the  t able o f  
lab e l s  i s , and where t h e  LPC data s t ar t s . You a r e  als o given the 
BASIC call addre s s . If y ou do not want to  u s e  the "&" in your 
App l e s o f t  program ,  you may ins t e ad c all this addre s s  to use the 
speech program .  Thi s was shown briefly in the demo and will be 
exp lained further in the next s e c t i on of the manual . ( You should 
make a note o f  the decimal value of the lowe s t  addre s s  the speech 
program wi ll use , Thi s i s  the value to use in your App les o f t  
"HIMEM : "  s tatement , The "HIMEM : "  s tatement t e l l s  Applesoft  not 
to  use any memory above the value given . You may also want t·o 
writ e  d own the BASIC c all addre s s . )  
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Finally , you are asked if thi s informati on i s  correct . If you 
answer "N" ( no ) , y ou will be  able to  answer the ques t i ons again 
correctly . An answer of "Y" will create the program .  The disk 
wil l  s p in for  a while  and you will be asked to insert a disk on 
whi ch to s ave the p r ogram ,  and then t o  type i n  a name f o r  your 
cus tomi z ed sp eech p rogram.  You may use all the s t andard DOS 
opti ons in the file name ( Drive , Slot , Volume ) . Cho o s e  the name 
" SAMPLE" for our s amp le program .  

Y o u  wi ll then be asked if you want to  re turn to t h e  menu . If you 
ans wer "Y" , the disk wi ll re-boot and the menu wi l l  be offered to 
you again . Answer "N" for the purp o s e s  o f  thi s tutorial . 
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1 6 .  Program Opti ons 

1 6 . 1 .  The Long Program and the RAM Program 

B o th thes e  programs have the s ame speech commands and are used  in 
the s ame way . The only differences are the amount of memory that 
they use and where they are located in memory . The Long p rogram 
i s  1 2 2 8  bytes long and may reside anywhere from $ 800 ( 2048 ) to 
just below DO S .  The RAM program uses 1 1 4 3  byte s  in a RAM c ard 
( or the extra 1 2K bank o f  the Apple / / e )  and 240 byte s  which may 
be located from $ 200 ( 5 1 2 )  to j u s t  below DO S .  

T o  u s e  a speech program i n  your Appl e s o f t  program ,  first  set  
HIMEM : i f  nece s s ary . Unl e s s  you 've  chos en the RAM version , and 
located it at $ 2A2 ( 67 4 ) , thi s wi ll pr obably be neces s ary . Set 
HIMEM : t o  a value below the sp eech p rog ram. For examp l e , i f  we 
c ontinue to  use our program called " SAMPLE" that we just created , 
the f i r s t  l i ne of your program should be : 

10 HIMEM : 3 6 6 8 4  

The next line should BRUN t h e  sp eech p rogram. 

2 0  PRINT CHR$ ( 4 ) ; " BRUN SAMPLE" 

( Fo r  informati on on u sing DOS c ommand in Applesoft  programs , see  
your D O S  manual . )  

You may a l s o  run the speech p rogram wi thout using an App l e s o f t  
program .  Just  type the HIMEM :  s tatement and then BRUN SAMPLE . 
Do thi s now .  

There are two ways to call the speech programs you ' v e  created . 
One i s  wi th the amp e r s and ( & ) , the other u sing the "CALL" s tate
ment . For examp l e , using the program " SAMPLE" , we c ould s ay the 
word " I" as fo llows : 

& u rn 

Or , i f  you are using another prog ram whi ch u s e s  the amp e r s and , 
you c an call the addre s s  that was specified as the " BASIC call 
addre s s "  when your cus tom sp eech program was created . In our 
example thi s was 3 6 7 9 6 , s o  to  s ay " i "  we could type : 

CALL 3 6 7 9 6 , " I" 

Not i c e  that a c omma mu s t  f o llow the c all addre s s . If you are 
u sing ano ther machine language program whi ch requires the amper
s and , be  sure to run the speech program f i rs t , then the other 
program .  In the rest of  our examp les we wi l l  use the ampers and , 
although in each case "CALL 3 6 7 9 6 , "  could be used instead . 
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We can s ay more  words from our li st by simply adding them to the 
line , separated by commas . For example : 

& " I" , " L IKE" , " THE" , "APPLE" 

All the speech c ommands c an be entered di rectly or in a program .  
Try typ ing the above line . If you type a word which i s  n o t  i n  
the sp eech prog ram , you wi ll g e t  the error me s s ag e  "UNDEF ' D  
STATEMENT" .  Thi s error i s  the same as the App l e s o f t  error me s
s ag e  and may be  trapped by an "ONERR" s tatement ( s ee you r  Apple
s o f t  manual ) .  

In all the examp l e s  above we have specified the word to be  sp oken 
by using the word i t self or , in Echo Words termino logy , a " la
bel" . You may remember being asked i f  you wanted to use labels 
when you created the speech program .  We answered "Y" ( ye s ) , but 
you may decide to  s ave memory by choos ing to not use labels . No t 
u sing labels s aves memory not only in the speech program ,  but 
als o  in  your Apples oft program .  In an Applesoft prog ram ,  one 
byt e  is u s ed for each label char acter and for each quo t e  charac
ter surrounding the label . 

Even if you have specified that you would like to use  labels , you 
may s t i l l  use  numbers as an al ternate way of speci fying the word . 
The number as s igned to the word depend s on the order in whi ch 
you ' ve typed the words . The first word in the list  i s  always 
zero . The next word is one and so on . The words  in our s amp le 
s p eech p rogram are theref o re numbered as follows : 

0 I 

LIKE 

2 THE 

3 APPLE 

So to s ay "I like the Apple" , we would typ e : 

& 0 , 1 , 2 , 3  

If you type a numb er which i s  out of  the range of possible  wor d s  
y o u  wi l l  see t h e  Applesoft  e r r o r  me s s age " ILLEGAL QUANTITY " . 

'�-- Thi s error may also  be trapped by "ONERR" . 

You may u s e  vari able s  in all of the speech command s .  
we c an s ay " I  like the Apple" as follows . 

A=O : B $ ="LIKE" : C$="THE" 

& A , B $ , C$ , 3  

or 

FOR A 0 TO 3 & A NEXT A 
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You may als o  use  expre s s i ons : 

A=2 : B=5 

& B-B , A- 1 , B*A/ 5 , B-A 

1 6 . 2 .  Spe ech Commands 

There are six commands avai lable to you when you choo s e  the Long 
program or RAM program option , whi ch enab l e  you to vary the way 
the SuperSpri te s ay s  word s .  They are : 

p to vary the p i tch 

v to vary the volume 

D t o  vary the delay or p ause between words  

c to enter the comp re s s ed mode ( speak f as t )  

E to enter the expanded mode ( speak at normal rate of speed ) 

s to add an " S" s ound to any word ( to make the word p lural ) 

All thes e  commands should be p l aced prior to the wor d s  you wi sh 
to modify . 

1 6 . 2 . 1 .  Pi tch 

The pitch command ( P )  allows you to make a relative adj u s tment to 
the p i tch of a given word . The TI 5220 speech chip u s e d  on the 
SuperSprite has 63 different l eve l s  of p itch availab l e . Us ing 
the P command you may rai s e  ( + )  or lower ( - )  the p i t ch level by a 
value from 0 to 6 3 . for example : 

& P-10 

wil l  lower the p itch by a factor of 1 0  in all the wor d s  whi ch 
follow .  The number following P should be  i n  the r ange f rom -63 
to +6 3 ,  although an error me s s age ( " ILLEGAL QUANTITY " ) wil l  not 
be generated unl e s s  i t  i s  greater than 255  or less  than -255 . 
The p itch change wi ll remain in effect unti l  i t  i s  r e se t .  PO 
re s e t s  it back to normal . As an example , type in : 

& P-10 , " I" , "LIKE " , P-63 , " THE" , P+63 , "APPLE" 

As wi th all speech command s ,  you may use variable s .  Try : 

X=20 

& PX , "THE" , "APPLE" , PO 
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or 

FOR A = 0 TO 10 : & PX , "APPLE" : NEXT A 

No te : If you are using a variable beginning wi th any of the 
letters P ,  V, D ,  C ,  E ,  o r  S ,  they may be mi sinterpreted 
as command letters . For example , i f  you set the vari
able PX to  3 and then type : 

& PX 

you might expect the SuperSprite top say "APPLE" (word number 3 ) .  
However , what wi l l  happen i s  that the pitch wil l  b e  s e t  to the 
present value of the variable X. Thi s is becau s e  the speech 
programs l o ok at the f i r s t  character after the amp e r s and or after 
each comma in a s p eech command c al l , and i f  the first character 
i s  a P,  V,  D,  C ,  E ,  or S ,  then i t  i s  as sumed to  be a command . If 
the f i r s t  character  i s  a quote , then it i s  as sumed to be a label . 
Otherwi s e  i t  wi l l  be proce s s ed as a vari able or expre s sion.  So , 
if you want to u s e  a vari able beginning wi th P ,  V ,  D ,  C ,  E ,  or S 
you mus t  do it as follows : 

& 0 + PX 

Thi s wi l l  be as sumed to be an expre s s i on and word numb er PX wi l l  
be spoken since 0 + P X  = PX . 

1 6 . 2 . 2 .  Volume 

The V c ommand modifies  volume s imi larly to the way the pitch 
command modifies  pitch .  However ,  the number following V should 
be  in the range - 1 5  to  +1 5 .  Like the P command , an error me s s ag e  
( " ILLEGAL QUANTITY" ) wil l  not be  generated unles s  the number i s  
greater than 2 5 5  or l e s s  than -2 5 5 . V O  resets  the volume to i t s  
normal leve l .  

As an example , type : 

& V-5 ' " I " ' "LIKE" ' VO , "THE" ' V+5 ' "APPLE" 

&VO 

1 6 . 2 . 3 .  Delay 

The D c ommand increases the length of the delay between 
The numbe r  following D should be in the r ange 0 t o  2 5 5 . 
the normal operating mode . As an example , typ e : 

& DlOO , " I " , "LIKE " , " THE" , "APPLE" 

or for a p ause only after " I " : 

& DlOO , " I "  , DO ,  "LIKE" , " THE" , "APPLE" 
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Rememb er the D command wi ll take effect in the pause following 
the word it p recedes . 

1 6 . 2 . 4 .  Compre s sed and Expanded 

The compres sed mod e  (C command ) will c au s e  
speak twice as fast  and the exp anded mod e  ( E  
SuperSprite to the normal speaking rate . 
similar to their counte rp arts in TEXTALKER .  

& c , 0 , 1 , 2 , 3  

& E , 0 , 1 , 2 , 3  

1 6 . 2 . 5 .  Adding an " S "  

the Sup e r Sprite 
command ) re turns 
These command s 
Type : 

to 
the 
are 

The final command is the S command whi ch you may use to add an 
" S "  s ound to any word or phrase . Remember that command s p re cede 
the wo rd s they modify , so the " S" c ommand wi ll pre cede the word 
to be made plural . Als o , the S command only affe c t s  the f i r s t  
wo rd to f o llow i t .  I t  d o e s  n o t  remain i n  effect  a s  d o  all the 
othe r command s .  Example : 

& " I " , " LIKE" , S ,  "APPLE" 

wi ll s ay "I LIKE APPLE S "  

1 6 . 3 .  The Short Program 

The short program is only 2 2 6  ( $E2 ) bytes long , and 6 1  byte s  are 
only used for initializ ing the program and are then free . The re
fore you may load the short p rog ram at $ 2C3 ( 7 0 7 ) and , after it 
is run , i t  wi ll only use the memory from $ 300 to $ 3 A5 ( 7 68 to 
9 3 3 ) ,  meaning you don ' t  have to s e t  HIMEM : .  The drawb ack to the 
shor t p r ogram is  that it has none of the op t i ons of the Long 
program ( P , V ,  D ,  C ,  E ,  S ) . Al s o , it  doesn ' t  use the amp e r s and , 
and it c an ' t  use labe ls . You may only call the short p rogram 
with the numb er of the word to be sp oken . For examp l e : 

CALL l/ltltll , O ,  1 , 2 

Therefore , make sure you note the BAS IC call addre s s  when you 
create a Short program .  If y ou forge t , Appendix C exp lains how 
to calculate this  add re s s . 

Pleas e note that the Short p rogram does  not check f o r  i llegal 
entrie s .  If y ou give the SuperSprite an invalid word number , 
pre s s  RE SET immediately . 
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No Program 

1 6 . 4 .  No Program 

Thi s op tion i s  only for advanced users . It simp ly s ave s the LPG 
data and , if  you like , the l abel table . It is usually used when 
memory size  and disk sp ace are a problem. Typ ically , one ver s i on 
of a speech program i s  loaded into memory , and then overlayed on 
the sp eech data alre ady in memory . It may be also  used by as 
sembly language programme rs who wi sh to d e s ign their own s p ee ch 
drivers , 
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App endix A :  Echo Words  Vocabulary Li s t  

Word Leng th Word Length Word Length 

D I SK DRIVE 1 5 0  DI SKETTE 9 6  DIVIDE 1 4 4  

DIVISION 1 2 8  DO 93 DOE S 8 9  

DOG 97 DOING 1 2 4  DOLLAR 1 1 5  

DOUBLE 95  DOWN 1 2 5  DRAW 1 1 2  

DRAWING 1 6 7  DURING 1 20 

E 44 EACH 7 7  EARLY 1 4 2  

EARTH 65 EAT 5 9  ECHO II 1 4 8  

ECHO WORD S 2 1 8  ECONOMIC 1 4 1  EIGHTEEN 1 6 0  

E IGHTY 1 0 2  EITHER 1 0 6  ELECTRONI C S  1 67 

ELEVEN 1 1 9  ELSE 83 END 8 0  

ENGLI SH 1 4 3  ENOUGH 9 1  ENTER 1 1 3 

ERROR 1 0 8  E SCAPE 1 0 7  EVEN 1 0 8  

EVER 9 9  EVERY 1 3 8  EXACTLY 1 9 0  

EXAMPLE 1 6 9  EXPERIENCE 1 6 3  

F 56  FACE 8 5  FACT 86 

FAMILY 1 4 1  FAR 1 1 7  FAST 9 9  

FATHER 1 0 7  FEBRUARY 1 8 0  FEDERAL 1 3 2  

FEEL 1 2 0  FEET 7 7  FELT 9 3  

FEMALE 1 3 8  FEW 1 0 8  FIELD 1 38 

FIFTEEN 1 4 8  FIFTH 8 4  FIFTY 1 3 1  

F IGURE 1 3 0  FIND 1 1 6 FINE 1 4 4  

FINISH 9 8  FINI SHED 1 0 5  FIRE 1 2 6  

FIRST 93 FI SH 8 1  FIT 7 8  

FOLLOWING 1 7 7  FOOD 1 1 1  FORM 1 3 0  

FORTY 1 2 7  FOUND 1 2 5  FOURTEEN 1 8 1  

FOURTH 93  FRACTION 1 2 0  FREE 1 1 8  
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Appendix A :  E cho Word s Vo cabulary Li st 

Word Length Word Length Word Length 

BETWEEN 1 6 0  BIG 95 BILLION 1 3 6  

BLACK 80 BLUE 1 0 8  BOARD 1 2 8  

BODY 1 3 9  BOOK 69 BOTH 7 5  

BOTTOM 1 0 4  BOY 1 2 9  BROUGHT 8 6  

BROWN 12 6 BUS INE S S  l l 8  BUT 6 9  

BY l l 6  

c 1 0 7  CALL 1 0 9  CALLED l l 7  

CALLING 1 2 0  CAME 1 0 2  CAN 1 0 1  

CANNOT 104  CAR 9 2  CARD 1 0 8  

CASE 7 8  CAS SETTE 1 0 1  CENT 9 4  

CENTER l l O  CERTAIN l l 2  CHANGE l l 8  

CHECK 65 CHILDREN 1 4 7  CHOICE 8 2  

CHURCH 7 8  CIRCLE 1 3 2  CITY l l 7 

CLEAR 1 2 1  CLOCK 94 CLOSE l l 3 

CLOSED 1 4 5  CODE l l 8  COLD 1 2 7  

COLLEGE 1 3 6  COLOR 1 0 2  COLUMN 1 3 8  

COME 7 4  COMMA 9 2  COMMAND 1 5 0  

COMPANY 130  COMPLETE 1 2 9  COMPLETED 1 3 3  

COMPUTER 1 6 2  CONNECTED 1 2 8  CONSOLE 1 50 

CONTINUE 1 9 1  CONTROLLER 1 8 0  CORRECT 99 

COULD 9 2  COUNTRY 1 3 3  COURSE 1 0 1  

CUT 7 0  CYAN 1 5 6  

D 69 DARK 7 0  DATA 9 7  

DAY 8 0  DEATH 7 7  DECEMBER 1 3 2  

DEGREE 1 2 9  DELAY 1 6 4  DEVELOPMENT 1 6 6  

DEVICE 1 2 4  DID 86 DIFFERENT 1 3 5  
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App endix A :  Echo Words Vocabulary Li s t  

Word Length Word Length Word Length 

D I SK DRIVE 1 5 0  DI SKETTE 9 6  DIVIDE 1 4 4  

DIVI SION 1 2 8  DO 9 3  DOE S 89 

DOG 97 DOING 1 2 4  DOLLAR 1 1 5  

DOUllLE 9 5  DOWN 1 2 5  DRAW 1 1 2  

DRAWING 1 6 7  DURING 1 2 0  

E 44 EACH 7 7  EARLY 1 4 2  

EARTH 6 5  EAT 59  ECHO II 1 4 8  

ECHO WORD S 2 1 8  ECONOMIC 1 4 1  EIGHTEEN 1 6 0  

EIGHTY 1 0 2  EITHER 1 0 6  ELECTRONIC S 1 6 7  

ELEVEN 1 1 9  ELSE 83 END 8 0  

ENGLI SH 1 4 3  ENOUGH 9 1  ENTER 1 1 3  

ERROR 1 0 8  E SCAPE 1 0 7  EVEN 1 0 8  

EVER 9 9  EVERY 1 3 8  EXACTLY 1 9 0  

EXAMPLE 1 6 9  EXPERIENCE 1 6 3  

F 56  FACE 85  FACT 8 6  

FAMILY 1 4 1  FAR 1 1 7  FAST 9 9  

FATHER 1 0 7  FEBRUARY 1 8 0  FEDERAL 1 3 2  

FEEL 1 2 0  FEET 7 7  FELT 9 3  

FEMALE 1 3 8  FEW 1 0 8  FIELD 1 3 8  

FIFTEEN 1 4 8  FIFTH 84  FIFTY 1 3 1  

FIGURE 1 3 0  FIND 1 1 6  FINE 1 4 4  

FINISH 9 8  FINI SHED 1 0 5  FIRE 1 2 6  

FIRST 9 3  FISH 81 FIT 78 

FOLLOWING 1 7 7  FOOD 1 1 1  FORM 1 3 0  

FORTY 1 2 7  FOUND 1 2 5  FOURTEEN 1 8 1  

FOURTH 9 3  FRACTION 1 2 0  FREE 1 1 8  
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Appendix A :  Echo Word s Vocabulary Li st 

Word Length Word Leng th Word Length 

FRIDAY 159  FROM 89 FRONT 9 9  

FUTURE 1 1 9  

G 1 3 4  GAME 1 6 1  GAVE 1 8 0  

GENERAL 1 7 1  GET 9 7  GETTING 1 5 4  

GIVE 1 5 5  GIVEN 1 5 5  GO 1 4 3  

GOD 155  GOING 1 3 6  GOOD 1 3 0  

GOOD WORK 1 8 6  GOODBYE 1 7 1  GOT 7 8  

GOVERNMENT 180  GRAY 180  GREAT 1 0 6  

GREEN 1 6 8  GROUND 1 8 6  GROUP 1 2 5  

GROW 143  GUE S S  6 4  

H 82  HAD 1 4 7  HALF 9 8  

HAND 1 8 8  HARD 1 5 9  HAS 1 4 7  

HAVE 109  HAVING 1 5 6  HE 1 4 7  

HE I S  230 HEAD 1 3 7  HEARD 1 5 4  

HELD 150  HELLO 1 4 4  HELP 1 0 7  

HER 1 3 1  HERE 145  HIGH 1 3 7  

HIGHER 147  HIM 1 3 1  HIMSELF 1 7 8  

HIS 1 34 HI S TORY 1 6 2  HIT 69 

HOME 147  HOUR 1 3 3  HOUSE 1 0 7  

HOW 1 4 1  HOWEVER 1 6 6  HUMAN 1 6 6  

HUNDRED 1 9 8  HURRY 1 4 1  

I 1 3 3  I AM 239 I WIN 20 1 

IDEA 1 3 5  IDENTIFICATION 27 9 IF 90  

IMPORTANT 1 9 5  IN 7 8  INCH 9 7  

INCHE S 1 6 6  IND IVIDUAL 224 INFORMATION 2 6 4  
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App endix A :  E cho Words Voc abulary Li s t  

Word Length Word Length Word Length 

INS IDE 2 1 7  INSTRUCTION 2 1 6  INTEGER 1 3 4  

INTEREST 1 6 8  INTO 1 6 9  I S  1 3 9  

I T  7 0  IT I S  1 6 7  ITSELF 1 4 5  

J 1 0 9  JANUARY 1 6 3  JOB 1 3 4  

JOYS TICK 1 6 8  JULY 1 2 5  JUNE 1 3 1  

JUST 80 

K 8 0  KEEP 89 KEY 1 1 6  

KEYBOARD 1 5 8  KIND 1 6 9  KNOWN 1 7 0  

L 1 1 2  LAND 1 4 0  LANGUAGE 1 8 7  

LARGE 1 3 7  LARGER 1 6 6  LARGE ST 1 3 0  

LASER 148  LAST 9 6  LATER 1 2 5  

LAW 1 1 4 LEARN 1 2 8  LEARNED 9 6  

LEAST 8 3  LEAVE 1 5 0  LEFT 1 0 2  

LE S S  9 6  LET 88 LETTER 9 5  

LIFE 1 1 4  LIGHT 9 5  LIKE 9 1  

LINE 146  LITTLE 1 1 3  LIVE 1 2 8  

LIVED 1 2 9  LIVING 1 40 LOAD 1 1 6  

LOADING 1 6 7  LOCAL 1 3 4  LONG 1 3 3  

LOOK 1 0 3  LOOKED 9 3  LOOKING 1 3 2  

LOW 1 1 0  LOWER 143  

M 9 0  MACHINE 1 4 9  MADE 1 3 0  

MAGENTA 155  MAJOR 1 3 4  MAKE 9 7  

MAKING 1 5 0  MALE 1 1 7  MAN 1 1 9  

MANY 105 MARCH 1 0 9  MATTER 1 0 1  

MAY 9 0  ME 1 0 8  MEAN 1 2 9  
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App endix A :  Echo Words Vocabulary Li st  

Word Length Word Length Word Leng th 

MEDIUM 2 1 4  MEMBER 1 0 7  MEMORY 1 5 0  

MEN 8 7  ME S SAGE 1 3 5  MIDDLE 1 0 7  

MIGHT 9 2  MILE 1 0 6  MILLION 1 7 2  

MIND 1 2 4  MINUTE 9 7  MI S S  6 2  

MODULE 1 5 0  MOMENT 1 3 7  MONDAY 1 48 

MONEY 1 1 7  MONITOR 1 5 8  MORE 9 5  

MORNING 1 6 2  MO ST 1 0 1  MOTHER 9 9  

MOVE 1 3 6  MR 1 3 2  MRS 1 2 3  

MS 1 4 1  MUCH 7 5  MULTIPLICATION 206  

MULTIPLY 1 6 9  MUST 9 1  MY 1 4 2  

N 1 0 0  NAME 1 2 1  NATIONAL 1 3 9  

NEAR 1 2 4  NEAT 9 1  NEED 1 2 4  

NEGATIVE 1 24 NEVER 9 6  NEW 1 1 7 

NEXT 1 0 1  NICE TRY 1 5 1  NIGHT 8 7  

NINETEEN 1 8 8  NINETY 1 5 1  NO 9 8  

NOT 7 8  NOTHING 1 4 9  NOVEMBER 1 8 4  

NOW 1 4 9  NUMBER 1 1 8 

0 1 0 2  O ' CLOCK 1 2 3  OCTOBER 1 7 0  

OF 65 OFF 8 1  OFFICE 89 

OFTEN 1 2 0  OLD 1 1 1  ON 96 

ONCE 10 1 ONLY 1 5 6  O PEN 1 24 

OR 7 8  ORANGE 1 4 9  ORDER 1 89 

OTHER 1 1 7  OUT 7 9  OVER 1 24 

OWN 1 2 6  

p 9 8  .PADDLE 1 2 9  PAGE 1 2 1  
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App endix A :  E cho Words  Vocabulary Li s t  

Word Length Word Length Word Length 

PAPER 1 0 7  PART 7 1  PARTNER 1 1 5  

PAST 9 8  PEOPLE 9 3  PER 6 7  

PERHAPS 1 1 3  PERIOD 1 0 9  PERSONAL 1 0 8  

PHOTON 1 5 3  PICTURE 1 1 1  PINK 7 7  

PITCH 9 2  PLACE 8 9  PLANT 9 3  

PLAY 9 6  PLEASE 1 1 3  PO INT 9 8  

POLITICAL 1 3 8  POSIT ION 1 2 1  POS ITIVE 1 5 6  

PO S S IBLE 1 2 5 POWER 1 1 9  PREE SENT 1 1 3  

PRE SENT 1 3 3  PRE S IDENT 1 3 2  PRE S S  7 7  

PRINT 7 1  PRINTER 1 0 3  PROBABLY 1 4 8  

PROBLEM 1 2 8  PROGRAM 1 7 8  PROUD 1 1 8 

PUBLIC 9 8  PURPLE 85 PUT 8 4  

PUTTING 1 1 1  

Q 7 7  QUARTER 1 1 5  QUE STION 1 2 2  

QUITE 9 3  

RAM 1 0 7  RANDOM 1 6 3  RATHER 1 1 0 

RAY 1 2 1  READY 1 1 1  READY TO S TART 2 1 0 

REAL 1 1 6  REALLY 1 3 2  REASON 1 4 8  

RECORDER 1 3 4  RED 1 1 2 REED 1 2 5  

REFER 1 1 9  REMEMBER 1 4 8  RE SET 1 1 0 

RE ST 102 RE SULT 1 2 1  RETURN 1 4 0  

REWIND 1 7 4  RIGHT 1 0 1  RINGING 1 5 8  

ROM 1 4 6  ROOM 1 3 6  ROUND 1 4 1  

ROYi 1 1 5  RUN 1 1 5  

s 6 5  SAID 1 1 8  SAME 1 1 7 
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App endix A :  Echo Word s Vocabulary Li s t  

Word Length Word Length Word Length 

SATURDAY 1 3 2  SAVE 1 0 3  SAVING 1 3 1  

SAW 8 9  SAY 9 7  SAY S  9 1  

SCHOOL 1 3 3  SCREEN 1 4 3  SECOND 1 0 3  

SEEM 1 0 5  SEEMED 1 1 9  SEEN 1 1 1  

SELECT 1 0 6  SELECT ONE OF THE FOLLOWING 360  

SENSE 7 3  SENTENCE 1 3 3  SEPTEMBER 1 5 5  

I I SERVICE 9 9  SET 7 4  SEVENTEEN 20 1 

SEVENTY 1 6 9  SEVERAL 1 2 8  SHALL 1 0 7  

SHAPE 8 2  SHE 1 2 0  SHE I S  1 6 7  

SHIFT 9 8  SHORT 108  SHORTER 1 3 5  

SHOULD 1 04 SHOW 1 0 3  SHOWN 1 3 7  

! i 
SIDE 1 2 0  S INCE 85 SIXTEEN 1 7 3  

SIXTY 1 3 0  SLOT 1 1 7 SLOW 1 3 1  

SMALL 1 3 2  SMALLER 1 3 0  SMALLE ST 1 2 6  

so 1 2 1  SOC IAL 1 2 7  SOC IETY 1 7 1  

SOME 1 2 9  SOMETHING 1 3 3  SOMETIME 1 6 2  

SOON 1 4 1  SORRY 1 2 9  SOUND 1 4 7  

SOUTH 9 8  SPACE 1 2 5  SPEAK 1 0 6  

SPEAKEASY 1 68 SPEAKER 1 1 6  SPECIAL 1 3 3  

SPEECH 9 5  SPELL 1 2 7  SPORT 1 2 9  

SQUARE 1 2 9  START 1 0 9  STARTED 1 39 

STATE 9 1  STEP 86 STILL 1 0 9  

STOP 1 0 1  STORY 1 6 3  STREET 1 0 0  

STUDY 1 1 1  SUBTRACT 1 7 9  SUBTRACTION 1 8 2  

SUCH 9 1  SUM 1 1 8  SUN 1 0 6  

SUNDAY 1 2 7  SUPPOSED 1 6 2  SURE 1 3 1  

SWITCH 1 1 7  SYNTHE S I ZER 1 7 8  SY S TEM 1 29 
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Appendix A :  Echo Words Vocabulary List  

Word Length Word Length Word Length 

T 1 1 8  TABLE 1 0 9  TAKE 8 2  

TAKEN 1 10 TAPE 7 4  TELEPHONE 1 6 4  

TELEVIS ION 1 9 8  TELL 1 0 7  TEMPERATURE 1 6 4  

TEN 1 0 6  TEX TALKER 1 5 6  THAN 1 1 6  

THANK YOU 1 5 0  THAT 88 THAT I S  CORRECT 2 0 6  

THAT I S  RIGHT 1 5 4  THE 85 THEIR 9 6  

THEM 1 1 1  THEMSELVES 180  THEN 1 1 4  

THERE 99  THESE 11 9 THEY 1 3 3  

THEY ARE 180  THING 1 1 4 THINK 7 7  

THIRD 108  THIRTEEN 1 6 6  THIRTY 1 6 8  

THIS 9 1  THO SE 1 4 4  THOUGH 102  

THURSDAY 1 3 6  THUS . 1 1 1  TIME 9 1  

TODAY 9 6  TOGETHER 1 5 7  TOLD 1 2 3  

TONE 100 TOOK 7 0  TOP 82 

TORPEDO 1 6 4  TOWARD 1 24 TREE 1 1 7  

TRIANGLE 1 20 TRUE 1 1 7  TRY 8 6  

TRY AGAIN 1 5 1 TUESDAY 1 7 1  TURN 8 7  

TURNED 1 2 7  TWELVE 1 5 6  TWENTY 1 1 4  

TYPE 84 

u 1 1 3  UNDER 1 2 4  UNDERSTAND 1 8 6  

UNITED STATES 228  UNTIL 1 6 1  UP so 

UPON 1 3 8  UPPER 88 us 64 

USE 142 USED 1 5 6  USING 1 7 6  

USUALLY 189  

v 1 4 0  VERY 1 49 VOCABULARY 2 2 0  

VOICE 1 25 VOLUME 1 69 
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Appendix A :  Echo Words Vocabulary Li st 

Word Length Word Length Word Length 

w 1 5 3  WAIT 7 6  WANT 1 1 5  

WANTED 1 5 7  WAR 1 2 6  WAS 1 1 0 

WATER 1 2 9  WAY 1 10 WE 1 2 7  

WE ARE 1 7 4  WEDNESDAY 1 4 7  WEEK 9 3  

WELCOME 1 5 6  WELL 1 3 8  WENT 1 0 6  

WERE 1 0 3  WEST 9 6  WHAT 7 5  

WHAT WAS THAT. 1 59 WHEN 1 3 2  WHERE 1 1 1  

WHETHER 1 0 1  WHICH 9 3  WHILE 1 3 4  

WHITE 7 4  WHO 1 0 7  WHOLE 1 1 2  

WHOSE 1 4 1  WHY 1 2 6  WILL 1 1 2  

WIN 1 28 WIND 1 3 2  WITH 9 3  

WITHIN 1 2 9  WITHOUT 108  WORD 1 3 5  

WORK 9 1  WORKING 1 4 6  WORLD 1 28 

WOULD 1 2 4  

x 57  

y 1 2 6  YEAR 1 1 4  YELLOW 1 3 7  

YES 9 3  YET 1 1 5  YOU ARE 1 6 7  

YOU WIN 1 4 0  YOUNG 1 1 0  YOUR 1 3 8  

z 1 2 4  
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· 1 8 .  App endix B :  Applesoft Memory Us age 

Lis t ed be low you wi ll find a memory map . If i t  looks confus ing , 
don ' t  worry about i t . Jus t  f ollow these rules : 

If you are u s ing TEXTALKER in conj unction wi th Echo Word s , make 
sure the speech p rogram ends at $ 7 6FF , and BRUN TEXTALKER f i rs t , 
then the speech p rogram .----ot"herwise , make sure the speech program 
end s below DOS  ( $ 95FF ) . In both cases , set H IMEM : to the lowe s t  
address  o f  t h e  sp eech program after running t h e  speech p rogram.  
You may also load the RAM program at $ 2A2 or the Short program at 
$ 2C3 . If you do thi s , you don ' t  need to set  HIMEM : .  

$D000-FFFF ( 5 3248-6 5 5 3 5 ) ROM. App lesoft  and the Monit or .  If y ou 
have a RAM c ard , the extra memory i s  
b ank-switched here . 

$COOO-CFFF ( 49 1 5 2-53247 ) I / O  addre s s e s . Speaker , keyboard-
s trobe , etc . 

$ 9 6 0 0-BFFF ( 38400-49 1 5 1 )  DO S .  Unl e s s  specifically set by y ou , 
(HIMEM : 3 8 4 0 0 ) DOS will s e t  HIMEM : to thi s point upon 

booting or "FP" . TEXTALKER will also  
set  HIMEM : ,  see  the TEXTALKER manual . 
App le s o f t  wi ll not s tore any thing above 

( Apple s o f t  s tring s )  HIMEM : .  App le s oft  stores s tring s from 
HIMEM : on down . 

Type the following to find the lowe s t  
p oint o f  s t ring s torage : 

? PEEK( l l l ) +PEEK( l l 2 ) *2 5 6  

$ 40 00-5FFF ( 1 6384-2457 5 )  High resolution graphics p age 2 .  Thi s 
section of memory stores the image you 
see on the s creen . 

$ 2 000-3FFF ( 8 1 9 2- 1 6 38 3 ) 

( array p ointers and 
numeric variable s )  

( LOMEM : ) 

( 2 048-

High resolu t i on graphi c s  p ag e  1 .  

Thes e  numbers are s tored j u s t  above 
LOMEM : .  The end o f  thi s s t orage i s : 

? PEEK( l 0 9 )+PEEK ( l l 0 ) *2 5 6  

The end o f  your App lesoft  program ,  un
l e s s  changed by you . 

Start of your App le s o f t  program .  $ 800-

$ 4 00-7FF ( 1 0 24-2047 ) Text s creen memory . 

$ 3D0-3FF ( 9 7 6 - 1 0 2 3 )  Re served for DOS  and the moni tor . 
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$ 300-3CF ( 7 6 8-9 7 5 )  

$ 200-2FF ( 5 1 2-7 67 ) 

$ 0- l FF ( 0 -5 1 1 ) 

Appendix B :  Applesoft  Memory Us age 

FREE SPACE . You may s t ore the Short 
p r ogram or RAM program here . 

Input buffer . Inputs are temp o r arily 
s t ored here . Thi s space may be used by 
the initial i z ation rout ines of the Short 
and RAM programs . 

Re served for DOS , App l e s oft , and the 
Monitor . 

Echo Words - 27 



App endix C :  Useful Speech Program Addres ses  

1� . App endix C :  Useful  Speech Program Add re s s e s  

If you ' ve forgotten where a speech program loads into memory , or' 
what the BASIC call addres s  is , this appendix will  help you . 

If you are using DOS 3 . 3  on a 48K or greater Apple , 
the starting addres s  of a speech program by firs t 
program and then typing : 

you may f ind 
BRUNning the 

PRINT PEEK( 43634 ) + PEEK( 4 3 6 3 5 ) *256  

The following table gives the addresses  ( relative to the s tart of  
the  program)  of various sections of the speech programs . 

Short RAM 

Initialization start-$ 68  ( 1 0 4 )  s tart-$ 3C ( 60 )  s tart-$ 5D ( 9 3 )  

Ampers and vector $ 69 

BASIC call addres s  $ 7 0  

Animati on vector $ i7 

Pointers : 

Label t able $4C8 

LPC data $4CA 

* 

( 105 ) 

( 1 1 2 )  

( 1 19 )  

( 1 224 ) 

( 1 2 2 6 )  

Abs olute address i n  RAM c ard . 
** 

$3D ( 6 1 )  

----------
** 

LO- $ 5 3  ( 8 3 )  

$ 6 4  ( 1 0 0 )  

HI- $59 ( 8 9 )  

$ 6 C  ( 1 0 8 )  

$D8 

$E 2 
* 

( 2 1 6 )  

( 2 2 6 )  

$D067 ( 5 3 35 1 )  

* 
$D4D3 ( 54387 ) 

* 
$D4D5 ( 54 3 8 9 )  

The short program has two pointers to  the LPC data . 
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20 . Appendix D :  How to Overlay LPC Data 

If  you are an advanced programmer using a l ong list of words with 
your program and they do not fit  into memory all at one time , 
this appendix is for you . 

What you will need to do is to divide your word list  into more 
than one group . Then you ' ll load into memory each group of words 
as necess ary . The procedures to do  this vary slightly depending 
on whether or not you are using labels . Both methods are g iven 
below.  

1 .  Save your first group of word s as either the Long program or 
Short program.  Write done the s t arting address of the LPC 
data . 

2 .  Type in your next group o f  words and s ave these with the "No 
program" option .  The starting address should be the address 
you noted in s tep 1 .  

3 .  In your Applesoft program ,  BRUN the speech program .  When
ever you need a new group of words , simply BLOAD them from 
the disk .  

1 .  Save your first group of words as the Long program.  
down the starting addres s of the label t able . 

Write 

2 .  Type in your next group of words and s ave thes e  with the "No 
program" op tion .  The starting address should be the address 
you noted in s tep 1 .  Write down the starting addres s  of the 
LPC c odes for thi s group of words . 

3 .  In your Applesoft program ,  BRUN the speech p rogram.  When
ever you need a new group of words , BLOAD the group from 
your disk and then you ' ll need to do a c ouple of POKEs . 

Firs t , calculate the address of the LPC p ointer using Ap
pendix c .  Assuming LP equals the addre s s  of the LPC pointer 
and L equals the address you noted in s tep 2 ,  insert the 
f ollowing s tatements into your program after the BLOAD 
s tatement . 

POKE LP , ( L+2 )-INT ( { L+2 ) / 25 6 ) *256  

POKE LP+l , INT ( ( L+2 ) / 2 5 6 )  

Now you may speak the words you ' ve j u s t  loaded into memory . 
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2 1 .  App endix E :  How t o  Us e the Animation Vector  

As sembly language p r ogramme rs may d o  animat i on whi le the 
Sup erSprite is speaking ! You may have noticed thi s being done at 
the opening of the demo when the as t e r i sks are drawn around the 
s c reen while the SuperSprite  is speaking . While  speaking , b o th 
the Long program and the RAM program periodically j ump to a p oint 
in memory we call the animation ve ctor . The addre s s  of the 
vector i s  given in the table in Appendix C .  

No rmally the ve ctor c ontains 3 RTS s tatement s . You may ins e r t  a 
JMP command to your own r outine here . To t ry an examp l e  you c an 
insert a JMP t o  the s c roll r outine ( 4C 7 0  FC ) .  Now , eve ry time 
the SuperSprite s ay s  a word , the s c reen wi ll  s croll whi l e  i t  
speaks ; not ve ry useful but i t  shows how the ve ctor works . The 
only limi tati on is  that if y our routine u s e s  too much t ime the 
SuperSprite wi ll "crash" . Y our animation routine should t ake 
less than 1 9 , 500 clock cyc le s , or appr oximately 4 , 8 7 5  ins t ruc
t i ons . 
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App endix F :  The Format of the LPC Data and Label Tables  

I 
2 2 .  App endix F :  The Format of the LPC Data and Label Tables 

'-
LPC data is s t o red in the following f ormat : 

( all add re s s e s  are in the standard l ow/high f orma t )  

Bytes 0 and 1 
2 and 3 

Number of entries in the table . 
the s tart of the LPC code for 

Pointe r to 
the f i r s t  

entry . All the p ointers a r e  re lative o f f s e t s  
from thi s p o int . 

4 and S Pointer to the next entry . 

n and n+l 
n+2 and n+3 
n+4 

Pointer to the las t entry . 
Two zero by tes . 
Start of LPC data for the f i r s t  entry . 

Here i s  an examp le , u sing an imaginary table : 

00 02  06  00  09  00  

number p ointer to p ointer to 
of  word s word 110 word Il l 

00 00 4 S  7 7  SF 6 3  . . . 

zero byt e s  s tart o f  s tart o f  
word /IO word Il l 

The label table con s i s t s  of the labels  in the order they were 
typed . Each character of the label is s to red wi th the high bit  
off , except f o r  the last  char acter which has  the high bit  s e t . 
For example , the labels " I " , "LIKE " ,  "THE " would be s t ored as 
follows : 

C9 4C 49 4B C S  54 48 CS 

I L I K E T H E  
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Appendix G :  Writing Your Own Speech Program 

App endix G :  Writ ing Your Own Speech Program 

You may write your own version of the Short program for use f rom 
as sembly language . A lis ting of the Short program ,  with comments 
on how to  modi fy i t  for assembly l anguage use , follows this 
paragraph.  You can create your speech files using the "No p rog
ram option and use them with your own speech drive r .  Here i s  a 
general outline of the program: 

LINES 47-75 

85 

9 2  

93-96 

98-125 

128-130 

132-137  

140-15 1  

154  

Search to  find the SuperSprite , i f  not found , 
look for Echo ] [  in alternate slots . 

This is where BASIC calls the program. 

You may call the program here from assembly 
languag e .  The word number should b e  i n  the X 
regis ter . 

Save the zero page variable s  on the s tack .  

Mult iply the word number b y  2 t o  use a s  a 
pointer to the table of offsets  ( see Appendix 
F ) . Add this value to the s t art of  the t able 
to  obtain the starting addres s  of thi s 
and the starting address  of the next 
(which is als o  the end of this word ) .  

word 
word 

Make sure the SuperSprite has s t opped speak
ing any prior word s . Always do this . 

Initialize 
this prior 
dat a .  

the TMS 5 2 20 . You mus t  always do  
t o  s ending the SuperSprite new 

Send all the LPC d at a .  

Reset the SuperSprite ( or Echo ] [ ,  i f  
SuperSprite n o t  present ) .  You must always 
reset the TMS5220 by sending i t  9 $FF ' s  at 
the end of a stream of LPC d at a .  
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23 . Program Listing 

l * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

2 * * 

3 * SHORT VERSION OE * 

4 * F IXED SPEECH ROUTINE S .  * 

s * * 

6 * WRITTEN BY MIKE KORY * 

7 * * 

8 * COPYRIGHT 1983  * 

9 * STREET ELECTRONIC S CORP . * 

10 * * 
1 1  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
12 

Program Li sting 

13 BEG 
14 END 
lS TEMP 
1 6  

EQU $ 0  
EQU $ 2  
EQU $ 4  

; BEGINNING OF LPC CODE FOR WORD 
; END OF LPC CODE FOR WORD 

1 7  
1 8  
1 9  
2 0  COMMABYT EQU $E74C 
21  CHARGOT EQU $B7 
22 
23  SLOT l 
24 SLOT2 
2S SLOT3 
26 SLOT4 
27 SLOTS 
28  SLOT6 
29 SLOT7 
30 

EQU $ 90 
EQU $AO 
EQU $BO 
EQU $CO 
EQU $DO 
EQU $EO 
EQU $F2 

31 BASEADDR EQU $COOO 
3 2  LPCTABLE EQU $ 2000 
33 
34 ORG $ 1000 

; TEMPORARY POINTER ( NOTE THAT ONLY ONE 
0-PAGE POINTER IS ACTUALLY U SED AT A TIME 
SO A SLIGHTLY LONGER PROGRAM CAN BE WRITTEN 
THAT DOESN ' T  USE AS MUCH 0-PAGE ) 

FP ROM ROUTINE 
FP ROUTINE TO GET CHARACTER AT TEXT POINTER 

; LOOK FOR ECHO ] [  IN SLOTS 
; l  THROUGH 6 

; SUPERSPRITE IN SLOT 7 
; 
; BASE ADDRES S  OF I / O  SPACE 

3S ; 
36 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

37 * FIND SUPERSPRITE OR ECHO AND * 

38 * MODIFY THE PROGRAM. * 

39 * * 

40 * SLOTS ARE CHECKED IN THE * 

4 1  * ORDER SHOWN IN ORDER TO * 
42 * AVOID FINDING A CARD WHICH * 

43 * LOOKS LIKE ECHO ( SUCH AS A * 

44 * RAM CARD * 

4S * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

46 
47 FINDECHO 
48 
49 
so 
S l  
S 2  
S3  

LDA l/ SLOT7 
J SR CONFIG 
LDA // SLOT4 
J SR CONFIG 
LDA I/ SLOTS 
J SR CONFIG 

; CHECK FOR SUPERSPRITE FIRST 

; NOW LOOK FOR ECHO ] [ 
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Program Li s t ing 

S4  
S S  
S 6  
S7  
S8  
S 9  
60 
6 1  
6 2  
6 3  CONFIG 

LDA // SLOT3 
J SR CONFIG 
LDA // SLOT2 
J SR CONFIG 
LDA // SLOTl  
J SR CONFIG 
LDA // SLOT6 
JSR CONFIG 
RTS 

64  STA ECHOl 
6S  STA ECH02 
66 STA ECH03 
67 STA ECH04 
68 J SR READECHO 
69  AND #$9F 
7 0  CMP #$ 1 F  

; NOT FOUND 

7 1  BEQ FOUNDIT ; FOUND SUPERSPRITE OR ECHO 
7 2  RTS 
73 FOUND IT PLA 
7 4  PLA 
7 S  RTS 

; POP RTS OFF STACK 

76 ' 
7 7  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
7 8  * CALL HERE FROM BAS IC * 
79 * CALL 111111 , X  * 
80 * WHERE ### IS LOCATION OF * 

8 1  * THI S  ROUTINE , AND X IS THE * 
82 * DE S IRED WORD NUMBER. * 

83 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
84 
8 S  BASIC J SR COMMABYT ; FP ROM ROUTINE TO GET A COMMAND AND A # IN X 
86 ; 
87 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

8 8  * J SR HERE FROM MACHINE LANG * 
89 * WITH THE WORD NUMBER IN X * 
90 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
9 1  
9 2  MACHINE LDY #S 
93 PHALOOP LDA BEG , Y  
9 4  PHA 
9 S  
9 6  
9 7  
9 8  SAYWORD 
9 9  

DEY 
BPL PHALOOP 

LDA /1$ 0  
STA TEMP+l 
TXA 
ASL 
ROL TEMP+l 
CLC 

; 
; SAVE ZERO PAGE VARIABLE S 
; ( NEED TO USE Y AS INDEX S INCE X HAS WORD # )  

; MULTIPLY WORD # B Y  2 

; WORD II I S  NOW IN A 

; NEED 2 BYTE S SINCE WORD # RANGE IS 0-2SS  

100  
10 1 
1 0 2  
1 0 3  ' 
104  
l O S  
1 0 6  
1 0 7  
108  

ADC ll<LPCTABLE 
S TA TEMP 

; ADD 2 * WORD NUMBER TO START OF LPCTABLE 
TO POINT TO LPC TABLE ' S  POINTERS 

LDA TEMP+l 
ADC //)LPCTABLE 
STA TEMP+l 
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1 0 9  
1 1 0 
1 1 1  
1 1 2  LOADLOOP 
1 1 3 
1 1 4 
1 1 5  
1 1 6  
1 1 7 
1 1 8 
1 1 9  
1 20 
1 2 1  
1 2 2  
1 2 3  
1 24 
1 2 5  
1 26 
1 2 7  WAITSTOP 
1 2 8  
1 2 9  
1 3 0  
1 3 1  
1 3 2  INITECHO 
1 3 3  
1 3 4  
1 3 5  ECHO l 
1 3 6  
1 3 7  
1 3 8  

Program L i s ting 

LDX /IO 
LDY /IO 

; CALCULATE BEGINNING AND END OF WORD 

CLC 
LDA ( TEMP ) , Y  
ADC fl<LPCTABLE 
S TA BEG , X  
INY 
INX 
LDA ( TEMP ) , Y  
ADC /l)LPCTABLE 
STA BEG , X  
INY 
INX 
CPX /14 
BNE LOADLOOP 

J SR READECHO ; MAKE SURE 5 2 2 0  HAS S TOPPED SPEAKING 
AND 11 $ 80 
BNE WAITSTOP 

LDA /1 $ 60 
STA BASEADDR 
EQU *-2 
LDA ( $ 0 , X )  
LDA ( $ 0 , X )  

; INITIALIZE 5 2 2 0  

; LABEL SO THAT FINDECHO ROUTINE CAN MOD IFY CODE 
; TIME DELAY 

1 3 9  
1 4 0  
1 4 1  

LDY /1 $ 0  
SPEECHLOOP 

; START S PEAKING 

1 4 2  
1 4 3  
1 44 
1 4 5  
1 4 6  END ? 
1 4 7  
1 4 8  
1 4 9  
1 5 0  
1 5 1  
1 5 2  
1 5 3  
1 5 4  RE SET 
1 5 5  
1 5 6  
1 5 7  
1 5 8  
1 5 9  
1 6 0  
1 6 1  
1 6 2  
1 6 3  

LDA ( BEG ) , Y  
J SR SENDECHO 
INC BEG 
BNE END?  
INC BEG+ l 
LDA BEG+l 
CMP END+l 

; GET BYTE TO SENT TO ECHO 
; SEND BYTE TO ECHO 
; INCREMENT PO INTER 

; HAVE WE SENT ALL THE DATA FOR THIS WORD ? 

BNE SPEECHLOOP 
LDA BEG 
CMP END 
BNE S PEECHLOOP 

LDY /1 9 
LDA /1 $FF 
JSR SENDECHO 
DEY 
BNE RE SET 

JSR CHARGOT 
CMP fl ' '  I 

; SEND ECHO 9 $FF ' S  TO RE SET THE 5 2 20 

; IF BEING CALLED BY A MACHINE LANGUAGE PROGRAM 
; -DELETE LINE S 1 6 2  THROUGH 1 6 6  

; GET NEXT CHAR I N  BASIC LINE 
; IF IT ' S  A COMMA THEN THERE ' S  ANOTHER fl 
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Program Li sting 

1 6 4  
1 6 5  
1 6 6  
1 6 7  ALLDONE 
1 6 8  PLALOOP 
1 6 9  
1 7 0  
1 7 1 
1 7 2  
1 7 3  

BNE ALLDONE 
JSR COMMABYT 
JMP SAYWORD 
LDX 110 
PLA 
STA BEG , X  
INX 
CPX 116  
BNE PLALOOP 
RTS 

GET NEXT VALUE 
START OVER 
RESTORE ZERO PAGE VARIABLES FROM S TACK 

; VARIABLES ARE BEG PTR END & TEMP POINTERS 

1 7 4  , 
1 7 5  *********************************** 
1 7 6  
1 7 7  SENDECHO 
1 7 8  
1 7 9  SENDLOOP 
180  
181  
182  
183  
184  
1 8 5  
1 8 6  
1 8 7  
1 8 8  READY 
1 8 9  
1 9 0  ECH02 
1 9 1  
1 9 2  
1 9 3  READECHO 
1 9 4  
1 9 5  ECH03 
1 9 6  
1 9 7  
1 9 8  
1 9 9  ECH04 
200 

STA TEMP 
J SR READECHO 
AND 11$40  
BNE READY 
JSR READECHO 
AND 11$80 
BNE SENDLOOP 
RTS 

LDA TEMP 
STA BASEADDR 
EQU *-2 
RTS 

LDA BASEADDR 
EQU *-2 
LDA ( $ 0 , X )  
LDA ( $ 0 ,X)  
LDA BASEADDR 
EQU *-2 
RTS 

; SAVE VALUE TO SEND THE ECHO TEMPORARILY 
; SEE IF 5220  IS READY TO RECEIVE A BYTE 

; PROGRAM WILL GET HERE ONLY IF 5 2 2 0  CRASHES 
; - THIS SHOULDN ' T  EVER HAPPEN IF ONLY VALID 

DATA IS SENT TO THE CHIP . 

; LABEL SO FINDECHO CAN MODIFY CODE 

; READ THE 5220 ' S  STATUS 

; (TIME DELAY S )  
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