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Vorw or t 5 

Vorwort 

I m me r w i e d e r  wu r d e n  w i r  g e f r a g t : " Wa n n  kom mt  d e n n  e n d l  i c h  
B an d 5". Al l e i n  s c h o n  v o m  Um fang  de s B u c h e s  h e r  we r de n S i e  
fe s t s t e l l e n , d a ß  w i r I h n e n  e i n i g e s  b i e t e n .  Be s o n d e r s  d a s  
k o mm e n t i e r t e  L i s t i n g v o n  S i m o n 's B a s i c  h a t  u n s  l a n g e  Z e i t  
i n  An s p r u c h  g e n o m me n .  Obe r 16000 B y t e von  f r em d e n  P r o g ram­
m i e r e r n  a u s e i n a n d e r z u p f l üc ke n  und  f e s t z u s t e l l e n ,  was wo 
g em a c h t  wu r d e , i s t  ke i n  l e i c h t e s  U n t e r f a n g e n .  W i r h o f fe n ,  
S i e  s i n d m i t  d e m  E r g e b n i s  z u f r i e d e n .  

D i e s e s  B u c h  s o l l al l e n , d i e  s i c h  m i t  S i mo n ' s  B a s i c  b e ­
s c h ä f t i g e n ,  e i n e  H i l fe s e i n .  Sowo h l  f ür d e n An f ä n g e r ,  d e r  
d i e B a s i c - U n t e r s t üt z u n g  n u r  zu r Ve r e i n f a c h u n g be i d e r  e i ­
g e n e n P r o g r a mm e r s t e l l u n g h e r a n z i e h t ,  w i e  a u c h  f ür d e n P ro ­
f i ,  de r e i n i g e U n s t i mm i g k e i t e n  i n  d e n Ma s c h i n e n p r o g r amme n 
be s e i t i g e n m öc h t e . 

E n tg e g e n  d e m  Ha n db u c h ha be n  w i r e i n e an d e r e  A u f  t e i l u n g g e­
w ä h l t .  Z u n ä c h s t we r d e n  a l l e B e fe h l e  n o c h  e i nm a l k u rz b e ­
s p r o c h e n ,  wo b e i w i r auf B e s o n d erh e i t e n , d i e  n i c h t  i m  Han d­
b u c h  s t e h e n  h i nwe i s e n .  Au c h  we r d e n  h i e r d i e  E i n s at z m ög ­
l i c h ke i t e n  d e r  B e f e h l e  be s p r o c h e n .  I n  e i n e m  we i t e r e n  T e i l  
we r d e n  d i e wo h l  am h ä u f i g s t e n  g e b r aüc h t e n B e f e h l e  aus 
S i mo n 's Bas i c  an a u s f üh r l i c h e n  B e i s p i e l e n  n ä h e r  e r l ä u t e r t  
( Gr af i k ,  S p r i t e s ,  M u s i k ) . D e n  Ab s c h l uß b i l d e t  d as k omme n­
t i e r t e  As s em b l e r- L i s t i n g .  H i n g ew i e s e n  s e i a u c h  auf d i e  B e ­
f e h l s übe r s i c h t e n  i m  An h a n g , d i e  I h n e n  s i c h e r l i c h  g u t  a l s  
N ac h s c h l ag ew e rk  d i e n e n . 

Au c h  i n  d i e s em B u c h  möc h t e n  w i r S i e  w i e d e r  zu  k o n s t r uk t i ­
ver  Kr i t i k a u f r u f e n .  

An d i e s e r  S t e l l e  se i a u c h  a l l e n  M i t a r b e i t e r n  d e r  S c h n e i d e r  
So f twar e Gm bH g e d a n k t ,  d i e u n s  b e i d e r  E r s t e l l u n g d e s 
Man u s kr i p t e s  g eh o l fe n  ha be n .  

Manchen, im Juli 1984 

'JV 
er 

w�q�· 
We r n e r  E be r l 
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Einleitung 

Wie bereits im Vorw ort erwähnt, wollen wir uns mit diesem 
Buch an alle Qualifikationsschich ten von Programmierern 
wenden, die mit Simon's Basic arbeiten. Die Kenntnis des 
Handbuches wird in diesem Buch vorausgesetzt, auch wenn 
wir an einigen Stellen Wiederholungen bringen, um Ihnen 
das Nachschlagen zu ersparen. 

Im ersten Kapitel bringen wir eine übersicht über alle Be­
fehle von Simon's Basic, wobei wir auch auf Besonderheiten 
eingehen, die nicht im Handbuch stehen. Das Kapitel ist 
nach den Einsatzbereichen der Befehle gegliedert. Beson­
ders hinweisen wollen wir auf Kapitel 1.11, wo wir noch 
einige Befehle aufführen, die nicht in jedem H andbuch ste­
hen. 

Das zweite Kapitel widmet sich voll und ganz den Grafikbe­
fehlen, wobei wir zunächst auf normale Grafik -Befehle ein­
gehen. Im weiteren besprechen wir dann die Zusammenarbeit 
von Texten und Grafikmodus sowie Sprites und Grafikmodus. 
Es folgen zwei Kapitel mit Balken- und Liniendiagrammen 
und ein Kapitel über Joystick und Paddles. Zum Abschluß 
noch ein Kapitel über die Definition von neuen Zeichen­
sätzen. 

Ganz den Sprites zugeordnet ist Kapitel drei, wobei hier 
das Beispiel aus Band 1 und Band 3 fortgesetzt wird. Die 
Gliederung entspricht dabei auch der Vorgehensweise bei 
der Erstellung eines Programmes mit Sprites. 

Zwei kurze Kapitel beschäftigen sich mit den Fehlermel­
dungen - die nicht im Handbuch beschrieben sind - und der 
Musik, wobei wir hier auch auf dreistimmiges Spiel einge­
hen. 

Den größten Umfang hat Kapitel sechs, wo wir das kommen­
tierte Assembler-Listing abbilden. Zunächst dazu jedoch 
noch einige Vorbemerkungen und anschließend dazu die Ta­
belle der verwendeten Namen und Symbole sowie eine über­
sicht der von Simon's Basic verwendeten Zero-rage-Adres­
sen. 

Im Anhang befinden sich zunächst zwei Listings aus Band 3, 
um Ihnen die Vergleichsmöglichkeiten bei den entprechenden 
Kapiteln zu geben. Es folgen eine übersicht über die ver-
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wendeten Parametertypen und die Bildschirm-Codes, dami t 
Sie die Listings auch richtig in terpre tieren können. Sehr 
wichtig für Sie als Nachschlagewerk sind die beiden über­
sich ten in Anhang 5 und Anhang 6, die Ihnen einersei ts 
alle Befehle mi t ihren Parame tern aufzeigen, anderersei ts 
die Fundor te im Handbuch und in dem vorliegenden Buch auf­
zeigen, sowie eine Kurzbeschreibung dars tellen. 

Der SECUR E- Befehl kann durch ein kurzes Basic-Programm 
aufgehoben werde, das wir Ihnen in Anhang 7 vorstellen. 
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1.  B e f e h l sü b e r s i ch t  

I m  er s t e n  Ka p i t e l  wo l l e n  w i r  d i e  z u s ä t z l i c h e n  B e f e h l e  de s 
S i m o n ' s- B a s i c  i n  i h r e r  Ge s a m t h e i t  e r l ä u t e r n  u n d  U n s t i m ­
m i g k e i t e n  ge g e n ü b e r  dem  H a n d b u c h  a u f z e i g e n . S i mo n' s  B a s i c  
b i e t et  s e h r  v i e l e w i c h t i ge B e f e h l e . J e do c h  w ä re e s  b e i 
m a n c h e n  B e f e h l e n  wü n s c h e n swe r t , we n n  s i e  me h r  Mö g l i c h ke i ­
t e n  z u l a s s e n  w ü r d e n .  Z . B .  i st e i n  R E N UM B E R  o h ne  e i ne V e r­
ä n d e r u n g  de r S p r u n g b e f e h l e  h i n t e r  GOl O  u n d  GOSUB  k e i n  a u s­
r e i c h e n de s H i l f s m i t t e l . 

Im  A n h a n g  i s t  e i ne Ü b e r s i c h t  ü b e r  a l l e  B e f e h l e  m i t  e i n e r  
K u r z b e s c h r e i b u n g  i h r e r  B e d e u t u n g  d a r g e s t e l l t .  D i e se Ü b e r­
s i c h t  k a n n  a u c h  a l s  ' Ha n d ze t t e l ' f ü r  d i e j e n i g e n  d i e n e n , 
d i e s c h o n  m i t  S i m o n' s  B a s i c  a r b e i t e n .  W e i t e r h i n  e n th ä l t  
d i e  L i s t e  d i e  F un d s t e I l e n  a l l e r  Be f e h l e  i m  Ha n d b u c h  u n d  
d e m  v o r l i e g e n d e n  B u c h  ( S e i t e n a n g a be ) . 

S i m o n ' s  Ba s i c  e n t h ä l t v i e l e  dr i n g e n d  no twe n d i g e B e f e h l e , 
a b er a u c h  B e f e h l e , d i e woh l n u r  i n  s e h r  s e l t e n e n  F ä l l e n  
b e n u t z t  we r d e n . A u f  j e d e n  F a l l  i s t  S i mo n' s  B a s i c  f ü r  d e n  
ge ü b t e n  P ro g r a mm i e r er e i ne we r t vo l l e  U n t e r s t ü t z u n g . B e s o n­
d e r s  h e r vo r z u h e b e n  s i n d  h i e r  d i e  B e f e h l e , d i e  u n t e r  P ro ­
g r a mm i e r h i l f e n  z u s a mm e n g e s t e l l t s i n d . We i t e r h i n  e i n i ge B e ­
f e h l e  z u r  Ve r a r b e i t u n g  vo n Z e i c h e n r e i h e n  w i e  z . R .  P L ACE . 
F ü r  P ro g r a mm i e r e r , d i e a u ch a n de r e  P ro g r a m m i e r s p r a c h e n  w i e  
z . B .  PL/I  o d e r  PASCAL k e n n e n , d ü r f t e n  be s o n d e r s  d i e  S t r u k ­
t u r b e f e h l e  u nd d i e  E R R OR - B e feh l e  i n t e re s s a nt s e i n .  

Um d i e  spe z i e l l e n  Mö g l i c h k e i t e n  de s Co m m o d o r e  64 w i e  d i e  
h o c h a u f l ö s e n de G r a f i k ,  d i e  D e f i n i t i o n  v o n  S p r i t e s  u n d  d e n  
So u n d- Ge n e r a t o r  z u  be n u t ze n , s i n d  n a t ü r l i c h  d i e  e n t s p r e ­
c h e n de n  B e f e h l e  n o twe n d i ge V o r a u s s e t z u ng , w e n n  p r o g r am ­
m i e r e n  n i c h t  i n  By t e - F umme l e i  a u s a r t e n  so l l  u n d  ke i n e a n­
e r e n  H i l f s p r o g r a mme ( z . B . i n  de n B ä n d e n  1, 3, 4 u n d  7) 
vo r l i e g e n . 

Z u  de n B e f e h l e n , d i e  woh l n u r  da n n  a n g ew e n d e t  we r de n , we n n  
e i n  P ro g r a mm i e r er a u ch  a l l e R e g i s t e r  d e s  Com p u t e r s  z i e h e n  
w i l l , g e h ö r e n  ne b e n  e i n i g e n  B e f e h l e n  a u s  de n a n d e r e n  B e ­
r e i c h e n  b e s t i mm t  a u ch  a l l e B e f eh l e  d e r  B i l d s c h i r m s t e ue r­
u n g . A l l e s  i n  a l l e m ka n n  ma n j e do c h  sa g e n :  d e r  z u s ä t z l i c h e  
B e f e h l s v o r r a t  v o n  S i m o n ' s  B a s i c  l ä ß t  k a um W ü n s c he o f f e n .  

F ü r  de n g e n a ue n  A b l a u f  d e r  B e f e h l e  se i a u f  d a s  komme n t i e r­
te L i s t i ng v e rw i e s e n .  
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1.1 Programmierhilfen 

A U TO 

D i e s e r  Bef e h l i s t  ve r s i e r t e n  P ro g r a m m i e r e r n  von  a n d e r e n  
K i ts b e s t i mm t  s c h on h i n l ä n g l i ch b e k a n n t . E r  e r mö g l i c h t  d i e  
ze i l e nwe i s e P ro g r a m m e d i t i e r u n g , oh n e  j ewe i l s e i n e n e u e  
Z e i l e n n ummer  e i n t i p p en  zu  m ü s se n .  D i e s  e r s p a rt h a u p t s ä c h ­
l i c h be i m  f l i e ß e n de n  E i n t i p pe n  e i n e s  P ro g r a m m s  d i e  ü b e r­
l e g u ng : We l c h e s  i st d e n n  j e t zt d i e n ä c h s te Z e i l e ?  

COLD 

D i e s e r  B e f e h l er s e t z t  da s E i n- u n d  Au s s c h a l t e n  de s Co m p u­
t e r s ,  w e n n  e i n  K a l t s t a rt d u r c h g e f ü h rt w e r d e n  so l l .  I n t e r n  
we r de n  i m  R e c h n e r  i m m e r  Z e i g e r  ve rwa l t e t , d i e  a u f  de n An­
fa ng  des  P ro g ramm s ,  den  A n f a n g  d e s  v a r i a b l e n  S p e i c h e r s ,  
u s w . z e i g e n  ( vg l . Ba n d  4 ) . Der  B e f e h l CO L D  bew i r k t  n i c h t s  
a n d e r e s , a l s  da s R ü c k s e t zen  d i e s e r  Z e i g er i n  d e n  Au s g a n g s ­
z u s t a n d . S i m o n ' s  Ba s i c  b l e i b t da be i e i n g e s c h a l t e t . 

DELAY 

M i t  dem D E L AY - B e f e h l kan n d i e  L I ST-Ge s c h w i n d i g k e i t  e i n g e­
s t el l t  w e r d e n .  Daß h i e r 256 Mö g l i c h k e i t e n  z u r  V e r f ü g un g  
s t e h en ,  i s t  me h r  a l s e i n  P ro g r a mm i e r e r  be n ö t i g t . P r i n z i ­
p i e l l  w i rd s i ch j e der  a us d e n  Mö g l i c h k e i t e n  e i n o d e r  zwe i 
Ge s c hw in d i g k e i t en a u s s u c h e n , d i e  se i n e r  L e s e g e s c hw i n d i g ­
ke i t  am B i l d s c h i rm en t s p r e c h e n .  Im P r i n z i p  b a u t  d i e s e r  
B e f e h l i n  d i e  B a s i c - L i s t - R o u t i n e e ine  Wa r t e s c h l e i fe e i n .  

DISAPA 

I n  Ve r b in d un g  m i t dem B e f e h l SE C U R E  i s t de r B e f e h l D I SA P A  
e in M i t t e l , u m  s e in P ro g ramm g e g e n  u n b e f u g t e s  Au s l i s t en z u  
sc h ü t zen .  I m  P r in z i p  wä re  es  mö g l i c h  da s g e sa m t e  P r o g ram m 
m i t  d i e s em Bef e h l zu  s c h ü t zen ,  j e d oc h ma c h t  man s i c h 
se l b s t d i e  A r b e i t  d e r  So f twa r e p f l e g e  dam i t  n u r  s c hw i e r i ­
g e r . S in n vo l l  w ä re e s , d i e s en B e f e h l in e in em k u r z en P r o­
g ra mm s t üc k  zu  ve rw e n d en ,  we l c h e s  e i n i g e a n d e r e  S ic h e r un g s­
m e t h o den e n t h ä l t .  

M i t  e in e m  k u r z e n Ba s i c - P ro g ramm ( s i e h e  An ha n g ) ka nn man 
j e d oc h d en Sc h u t z  a u f h e b e n. 
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DISP LAY (bzw. KEYO) 

E i n e  re i n e I n f o r m a t i o n s a n we i s u n g , d i e  a b e r  se h r  wi c h t i g  
i s t ,  da  e s  s o n s t  s e h r  sc h w i e r i g  wä r e , d i e  a k t u e l l e B e l e ­
g u n g  de r F u n k t i o n s t a s t e n  fest z ust e l l e n .  

DUMP 

De r Vo r t e i l  e i n e s  I n t e rpr e t e r s l i e g t  zu e i n e m  g r o ße n  T e i l  
d a r i n ,  d a ß  wä h r e n d  e i n e s  P r o g r a m m l a u f e s  d a s  P r o g r a mm a b g e ­
b r o c h e n  we r d e n  ka n n , u n d  d i e  Va r i a b l e n  a b g e f r a g t  we r d e n  
k ön n e n . D i e s  e r l e i c h t e r t  d as Au s t e s t e n g e g e n üb e r  Co m p i l e r ­
ve r si o n e n  e r h e b l ic h . N u n  ist es r e c h t  müh sa m , im m e r  n a c h  
e i n e m  B R E AK i m  P r o g r a mm e i n  P R I NT- B e f e h l f ür a l l e - o d e r  
a u c h  n u r  d i e  be n öt i g t e n - V a r i abl e n  e i n z u g e b e n , we n n  me h r e ­
re so g e n a n n te B r e a k - P o i n ts g e s e t zt si n d . D i e s e  A r b e i t  e r ­
l e i c h t e r t  de r DUM P - B e f e h l .  A l l e r d i n g s  we r d e n  M a t r i ze n  
( A r r a y s )  n i c h t  a n g e z e i g t.  

FIN D 

Äh n l i c h d e m  DUM P - B e f e h l e r l e i c h t e r t  de r F I ND- B e f e h l d a s  
T e s t e n  s o w i e  d a s  Do k u m e n t i e r e n  vo n P r o g r a m m e n .  B e s o n d e r s  
be i l a n g e n  L i s t i n g s  i s t  e s  seh r müh sa m , d a s  g e s a m t e  P r o ­
g r a mm n a c h  e i n e r  b e st i m m t e n  V a r i a b l e n  zu d u r c h s u c h e n . Da 
i n  B a s i c  a u c h  i m  P r i n z i p a l l e Va r i a b l e n  g l o b a l si n d , dür f ­
t e n  - a uße r t e m p o r ä r e n  - d e n  V a r i a b l e n  n i c h t  m e h r f a c he B e ­
d e u t u n g e n  z u g ew i e s e n  we r d e n . M i t  d e m  F I ND- B e f e h l i s t  e s  
a u c h  m ög li c h , z u  pr üf e n ,  o b  e i n e V a r i a b l e s c h o n i m  P r o ­
g r a m m  v o r h a n d e n  i s t  od e r  n i c h t .  L e i d e r  wi r d  n u r  d i e  Z e i ­
l e n n u m m e r  u n d  n i c h t  d i e  Z e i l e  s e l b s t  a n g e ze i g t .  

KEY 

Da d e r  Co m mo d o r e  F u n k t i o n st a s t e n  a n b i e t e t ,  i s t  e s  a u c h  
s i n nvo l l  d i e se m i t  h ä u f i g  ve r we n d e t e n  B a s i c - B e f e h l e n  ( z . B . 
L I S T )  z u  b e l e g e n .  Da s L ös c h e n e i n e s  K e y  i s t  n u r  m i t  
K EY( n r ) , · · ( L e e r ze i c h e n )  mög l i c h .  E i n  B e i sp i e l  f ür d i e  
ve r k ürzte A u sg a be a uf Dr u c ke r ist n a c h f o l g e n d  a uf g e f üh r t  
( Au sg a be m i t  DI S P L AY u n d  HRDCP Y) . Da b e i i st z u r A u sg a b e f 1  
u n d  a n s c h l i e ße n d  f3 z u  d r üc ke n .  F ür d i e  ve rwe n d e t e n  B e ­
f e h l e  wu r d e n  d e r e n  A b k ür z u n g e n  be n u t z t .  M i t  P O K E  $ C646 , 1 0 
we r d e n  a l l e Ke y- F u n k t i o n e n  a b g e s c h a l t e t .  

KEY1 J "0,1 J 4: C' .... l : L .... "+CHR$( 13) 
KEY2J .... 

• 'E'T'3J "P_1 : CLOSE1 "+CHR$( 13) 
KE'T'4 .. 'II' 
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ME RGE 

D e r  ME R GE - Be f e h l ermög l i c h t  zwa r d a s  E i nk o p i e r e n  von  a n­
d e r e n  P ro g r a mm e n  i n  e i n  P r o g r amm , d a s  s i c h  i m  H a u p t s pe i ­
c h e r  bef i n d e t , j e do c h  l ä ß t  d i e se r  B e f e h l e i n i g e Mö g l i c h­
ke i t e n  ve r m i s se n .  Z . B .  i st d a s  L a d e n  v o n  be s t i m m t e n P r o­
g r a mmt e i l e n  e i n e s  P rog r a mms  von  D i s ke t t e  n i c h t  mö g l i c h .  
D i e s  i s t b e s o n d e r s  e i n N a c h t e i l ,  we n n  a u s  a n d e r e n  P r o g r a m ­
me n n u r  be s t i mmt e U n te r p ro g r a mme ü b e r no m me n we r d e n  s o l l e n .  
Auß e r d em m u ß  d i e e r s t e  Z e i l e n n um m e r  d e s  n e u e n P r o g r a mme s 
e i n e hö h e r e  se i n ,  a l s  d i e  l e t z t e  Ze i l e n n n umme r de s e r s t e n  
P ro g r a mme s ,  w a s  wo h l  se l t e n  d e r  F a l l  i s t .  

OLD 

A b  u n d  zu  ka n n  e s  vor k om me n ,  d a ß  ve r s eh e n t l i c h  e i n  N EW­
B e f e h l e i n g e g e b e n  w u r d e , und man fe s t s t e l l t ,  d a ß d a s  P ro ­
g r a mm v or h e r  n i c h t  a b g e s pe i c he r t  b zw . d i e  Ko n t ro l l - L a m pe 
a n  d e r  F l o p py b l i n k t . D a  d u r ch  de n N E W- B e f eh l n u r  Z e i g e r  
i n t e r n  um be s e t z t  we r d e n , i s t  e i g e n t l i c h  no c h  n i c h t  a l l e s  
ver l o r e n .  A b e r  e s  i s t d o c h  s e h r  m ü h s a m  d a s  P ro g r a m m e n d e  
d e s  P ro g r a m m s  u n d  d i e  We r t e  f ü r  d e n  Be g i n n d e r  V a r i a b l e n­
ta be l l e u sw .  a u s f i n d i g  zu  m a c h e n .  D i e s e r s p a r t e i n em d e r  
O L D - B e f e h l ,  a l l e r d i n g s  s i n d  d i e  Va r i a b l e n  t ro t zd em ve r­
l o r e n .  

OPTION 

E i n e Anw e n d u n g sm ö g l i c h ke i t f ü r  d i e s e n  B e f e h l ,  d e r  all e 
B e f e h l e  v o n  S i m o n ' s- B a s i c  h e r v o r h e b t , i s t d i r e k t  n i c h t  
e r s i c h t l i c h .  N ü t zl i c h  i s t  e r  v i elle i c h t ,  we n n  e i n  P ro g r a mm 
in  norm a l e s  B a s i c um ge s c h r i e b e n  we r d e n  s oll . Aber  wen n 
j e m a n d  e i n  P rog r amm ,  d a s  m i t  S imo n ' s  Ba s i c  e r s te llt  wu r d e , 
e r h äl t, u n d  d i e s um s c hr e i b e n  w ill, we il ihm d i e  Pr og r am ­
m i e r u n t e r s t ü t z u n g  n i c h t  zu r Ve rf ü g u n g s t eh t ,  d e r  kö n n te  
d i e s e n  B e f e hl g e b r a u c h e n .  Aber  wer g i b t s c h o n s e i n e P ro­
g r amme we i t e r  m i t  e i n e r  L i s t e :  h i e r s i n d  d i e  B e f e h l e ,  d i e  
g e ä n d e r t  we r d e n  m ü s s e n .  

PAGE 

D a  d e r  Bil d s c h i rm de s Commo d o r e  6 4  n u r 4 0  Z e i c h e n  j e  Ze ile 
h a t , u nd d a s  Au sl i s t e n  der Pr o g r amm e d o c h  e tw a s  s c h n elle r  
g eh t a l s  be i d e n  Mo d ell e n  der  alt e n  Se r i e n ,  ve r s c h w i n d e n  
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P ro g r a m m s t üc ke  n a c h  o b e n a u s  dem  B i l d s c h i r m  h e r a u s  s c h n e l ­
l e r ,  a l s m a n  e ve t u e l l  d i e  S T O P - T a s t e g e f u n d e n  h a t . D i e s  
ka n n  m a n  e i n e r s e i t s  m i t  B e n u t z u n g  d e r  CTR L- T a s t e  b e e i n­
f l u s s e n ,  a n d e r e r s e i t s  m i t  d em we i t e r  o b e n  b e s c h r i e b e n e n  
DE L AY- B e f e h l .  K o m f o r t a be l i s t  e s  n a t ür l i c h ,  we n n  m a n  vo r 
B e g i n n e i n e r  j e d e n  P ro g r a m m i e r s i t z u n g d e n  B e f e h l P A G E  ve r­
we n d e t , wom i t  e i n  B l ä t t e r n  i n  Vorw ä r t s r i c h t u n g  s e i t e nwe i s e 
e r z i e l t we r d e n  k a n n .  

R ENUMBER 

W o  fa s t  j e d e s  a uf dem  Co m mo d o r e  6 4  e r s t e l l t e s  P r o g r a m m  
d y n a m i s c h  w ä c h s t , w i r d m a l h i e r e i n e Z e i l e e i n g e f üg t , m a l 
w i r d  do r t  e i n e Z e i l e h e r a u s g e no m me n .  Um  d i e s e s  g a nze Z e i ­
l e n n um m e r nw i r rw a r r  i n  d e n  Gr i f f z u  b e k o m m e n  i s t n a t ür l i c h  
d e r  R ENUM B E R- B e f e h l s e h r  n üt z l i c h .  In müh s a me K l e i n a r b e i t  
a r t e t e s  j e d o c h  a u s ,  we n n  S i e  a n s c h l i eße n d  a l l e  S p r u n g ­
a d r e s s e n  be i GOTO/GO SUB- B e f e h l vo n H a n d  ä n d e r n  m üs s e n .  
H i e r w ä re  e i n e e rwe i t e r t e  V e r s i o n  w ün s c h e n s w e r t . 

S EC UR E 

D i e s e r  B e f e h l bew i r k t  n u r  d a s  e i g e n t l i c h e  Sc h üt z e n ,  d e r  
d u r c h  d e n  B e f e h l DISAP A g e k e n n ze i c h n e t e n  B e f e h l e .  

TRACE/R ETRACE 

Z um Te s t e n  vo n P ro g r a m me n  - b e s o n d e r s  be i s og e n a n n t e n  E n d­
l o s- Sc h l e i f e n  - l e i s t e t  d e r T R A C E - B e f e h l ,  m i t d em d i e a k ­
t u e l l e Z e i l e n n u m m e r e i n e s  l a uf e n d e n  P r o g r a m me s a n g e ze i g t 
w i r d ,  s e h r  n üt z l i c h e  H i l fe .  D e r  TRACE - B e f e h l f u n k t i o n i e r t  
n i c h t  n a c h  M E M . 

1.2 Str uktu r befehle und ERROR-Befehle 

D i e s e  B e f e h l e  l a s s e n  s i c h  n i c h t  i m  e i n z e l n e n  g e n üg e n d  
e r k l ä r e n ,  s o  d a ß  w i r  d i e s e i m  Z u s a m m e n h a n g b e s p r e c h e n  
wo l l e n .  F ür R EP E AT , LOOP u n d  E X E C  ex i s t i e r t  je e i n  S t a c k 
( K e l l e r s pe i c h e r ) ,  d e r  b i s  zu f ü n f  E b e n e n  e r l a u b t. 

Schleifen - bedingte Schleifen - be d i n g t e  Anwei sunge n  

D e r  e r s t e  B e r e i ch d e r  St r uk t u r b e f e h l e  w i d m e t s i c h  d e n  
Sc h l e i f e n  u n d  b e d i n g t e n  A n we i s u n g e n .  D a  d a s  n o r m a l e  B a s i c  
n u r  IF • . .  T HE N-Be f eh l e zu l äßt i st e s  e i n e we se n t l i c h e Ve r-
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e i nf a c h u n g , we n n  d i e s e B e f e h l e  a u c h  e i n e n  ELS E-Teil e r h a l ­
t e n .  D a d u r c h  k ön n e n  a u f w e n d i ge K o n s t r u k t i o n e n  m i t  GOT D- B e ­
f e h l e n  ve r m i e d e n  we r d e n , w i e  B i l d  1 . 2 . 1 ze i g t .  B i l d  1 . 2 . 2  
ze i g t d i e  B e d i n g u n g e n  b e i e i n e m  IF - S t a t e me n t ,  d i e s e h r  
k o m p l e x s e i n  kön n e n , s o  d a ß  e s  s i n n vo l l i s t  d i e s e B e d i n­
g u n g i n  e i n em we i t e r e n  B e f e h l oh n e  e r n e u t e  E i n g a be w i e d e r  
p r üf e n z u  kön n e n .  D i e s  ka n n  m a n m i t  d e m  Be f e h l  RCOMP • • •  
ELS E, d a  i mm e r  n o c h  n i c h t , w i e  i n  a n d e r e n P ro g r a m m i e r ­
s p r a c h e n ,  e i n e b l o c kwe i s e  B e a r b e i t u n g  i n  ve r s c h i e d e n e n  
Z e i l e n  d e r T H E N - /E L S E - T e i l e e r f o l g e n  k a n n .  

In t e r n e  F u n k t i o n swe i s e : be i m  S i mo n ' s - IF - B e f e h l w i r d  e i n  
F l a g g e s e t zt ,  d a s be i R CDM P n u r a b g e f r a g t  w i r d .  E L S E  m uß 
i n  d e r  g l e i c h e n  Z e i l e s t e h e n .  

100 RE� OHNE IF • • .  THEN . • .  ELSE 
110 I F  A=B THEN C=D : GOTO 130 
12(1 E=F 
1 30 REM FORTSETZUNG 

1417:1 
150 
16(1 
170 REM MIT IF . • .  TH EN ... ELSE 
180 IF A=B THEN C=D ELSE E=F 

190 REM FORTSETZUNG 

Bild 1 . 2.1 P r o g r a m m i e r u n g  für be d i n g t e  A n w e i s u n g e n  m i t  
GDTD u n d m i t  IF . • •  T H E N  . • •  E L S E  

100 REM OHNE RCOMP • • •  ELSE 
1 U3 I F A:=B FII'·m ::<{'r' OF.: F>O THE t·j PF.: HH" ::;EHF: LHt·1GEr.:: ·TE:<T".: 12L3 IF A=B Fit·m )-:; < 'r' OF.: F)(3 THEN PRHH"DE�� tHCHT Hl EUlE"; 1:30 IF A:=B At·m ::-::':::'r' OF.: F)ü H-iH·1 PF.:HH"ZEILE F'I�::;:3T. !! I !" 
140 IF A=B AND X{Y OR F>G THEN GOTO 160 
150 pF.:lt·rr "NOCH Elt·j TD::T'" 
160 REM FORTSETZUNG 
1 7'Ü 
1 :::�j 
191::.1 
200 REM MIT RCOMP . . •  ELSE 

21 (1 I F 1=t=B AHD ;:':;'Cr' Or:: F)C; THEt·j Pr:: I t·H 11 ::;;H·IF: LAtK,Er� T[;:<r 11 .; 
22(1 F,:COt,1F' F'F.: I t·rr 11 DER t·l I CHr I t·j EI t·jE ZE I LE PAS'3T."; 
2;�:0 F:CCWIP PF.: I tTT 11 !!! I 11 [I-::::;E PF: I t·n 11 t··IOCH EI I··j TD<T 11 
240 REM FORTSETZUNG 

Bild 1 . 2 . 2  : Umfangreiche Bedingungen und ihre verkürzte 
Wiederholung 
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E i n e we i t e r e  Ve r b e sse r u n g i st d i e P r o g r a m m i e r u n g  vo n 
Sc h l e i f e n  m i t  B e d i n g u n g s t e i l e n .  Da s B e i sp i e l  i m  H a n d b u c h  
i s t  r e l a t i v  u n g ün s t i g gew ä h l t , d a  d i e s e s  B e i s pi e l  d u r c h  
e i n e e i n f a c h e  F OR • . .  NEX T- Sc h l e i fe e r s e t z t we r d e n  k a n n .  
B i l d  1 . 2 . 3  ze i g t e i n e n  si n n vo l l e n  E i n s a t z  für d e n  B e f e h l 
R EP EAT • • •  UNTIL. 

100 REt1 VERGLE I eH Z�JE I ER ZAHLEN AL:; ABBf;,:UCHKR I TER I Ut'1 
110 REPEAT 

120 Zt� = Zt·� - ZA 

130 UNTIL ABS(ZN-ZA) ( 0.0000001 

Bild 1.2.3 : B e i spi e l  für R EP E AT . . .  UNT I L  

Da be i w i r d  d i e  S c h l e i fe a b g e b r o c h e n ,  we n n  e i n e B e d i n g u n g  
e r f ül l t  i s t ,  d i e n i c h t  i n  e i n e r  F OR • • •  NEX T- S c h l e i fe pr o ­
g r a m m i e r t  we r d e n  ka n n .  S i c he r l i c h  i s t  e s  a u c h  be i e i n­
f a c h e n  F OR . . •  NEX T- Sc h l e i f e n  m ög l i c h , d i e se Sc h l e i f e n  m i t  
e i n e r  IF- Ab fr a g e  z u  ve r l a s se n ,  je do c h  w i r d  d a s  P ro g r a m m  
d u r c h  d i e n e u e n B e f e h l e  v i e l üb e r si c h t l i c h e r . Äh n l i c h e s 
l e i s t e t  a u c h  d e r  B e f e h l LOOP • • •  EXIT IF • • •  END LOOP. 

Prozeduren 

Se h r  s c h ön h a n d h a be n l ä ßt s i c h  d i e  Ve rwe n d u n g  von U n t e r ­
pro g r a m m e n  a l s P ro ze d u r e n  m i t  S i m o n 's B a s i c .  W i e  i n  b l o c k ­
o r i e n t i e r t e n  Spr a c h e n  ex i s t i e r t  a u c h  e i n  B e f e h l PROC, d e r  
pr a k t i s c h  d i e  Ma r k e  e i n e s  U n t e rpr o g r a m m e s  i s t .  Da s U n t e r ­
pr o g r a m m  ( i n d i e s em F a l l  spr i c h t  m a n vo n P ro ze d u r )  w i r d 
a u ch n i c h t  m i t R ET U R N  b e e n d e t , s ond e r n  m i t  END PROC. De r 
A u f r u f  k a n n  s o wo h l m i t CALL a l s a u c h  m i t  EXEC e r f o l g e n ,  
wo b e i  CAL L e i n e m GO TO e n t spr i c h t  ( e i n e u n üb l i c h e  A r t  d e s  
A u f r u f s e i n e r  P ro ze d u r , d a  P ro ze d u r e n  no r m a l u n a bh ä n g i g  
vo n i h r e r  L a g e i m  P r o g r a mm a u s g e f üh r t we r d e n )  u n d  EXE C 
e i n e m  G O S U B . 

We n n  a u c h  ke i n e B l o c k va r i a b l e n  i m  u r s pr ün g l i c h e n  S i n n e  
z u g e l a s s e n  s i n d ,  k a n n  m a n  d o c h  m i t d e m  B e f e h l LOCAL V a ­
r i a b l e n i n h a l t e r e t t e n  u n d  spä t e r  m i t  d em B e f e h l GLOBAL 
w i e d e r  a uf d i e se We r t e  zu r üc k g r e i f e n .  D i e s  e r l e i c h t e r t  
i n sb e s o n d e r e  d i e  P ro g r a mm i e r u n g  g ro ße r  k o m pl e x e r P r o g r a m me 
m i t  v i e l e n  P ro ze d u r e n .  L O CA L  d a r f  n u r e i nm a l vo r G L OB A L  
g e g e b e n we r d e n . 

Fehlerbehandlung 

D i e B e f e h l e  ON ERROR, ERRN, ERRLN und OUT e r l a ub e n  e i n e 
r el a t i v  kom fo r t a b l e  Fe h l e r be h a n d l u n g . D i e no r m a l e  Fe h l e r-
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be h a n d l u n g ( P ro g r a mma b b r u c h  m i t  A n z e i g e de s F eh l e r s )  i s t  
i n  d e n  m e i s t e n  F ä l l e n  n i c h t  s e h r  b e n u t ze r f r e u n d l i c h , d a  
d i e F e h l e r  pe r P r o g r a m m  a b gefa n g e n  u n d  d u r c h  e i n e e n t s p r e­
c h e n d e  B e n u t ze r m i t t e i l u n g  e ve n t ue l l  a u c h  b e h o b e n  we r d e n  
kö n n t e n . M i t  dem B e f e h l ON ER ROR i s t  e i n e so l c he kom f o r ­
t a b l e F e h l e r be h a n d l u n g  i n  Abh ä n g i g ke i t  d e s  a uf g e t r e t e n e n 
F e h l e r s  ( L i s t e  i m  Ha n db u c h )  m ö g l i c h .  A c h t u n g : NO ERROR 
s c h a l t e t  n u r  ON E R R O R  a b , OUT g i bt d i e  S t a n d a r d- F eh l e r­
m e l d u n g  a u s .  

1.3 Grafik-Befehle 

D i e  G r a f i k - B e f e h l e  so l l e n  n i c h t  i n  i h r e r  a l p h a be t i s c h e n 
O r d n u n g be s p ro c h e n  we r d e n ,  s o n d e r n  i n  i h r e r  n a tü r l i c h e n  
Ano r d n u n g , w i e s i e eve n t u e l l  e i n g e s e t z t  we r d e n  kö n n t e n . 
D i e Gr a f i k - B e f e h le  s i n d f ü r  d i e  P r o g r a mm i e r u ng d e r  h o c h ­
a uf l ö s e n d e n  Gr a f i k  e i n e u n a bd i n g b a r e Vo r a u s s e t z u n g . D i e s  
h e i ß t n i c h t ,  d a ß  d i e se u n bed i n g t  d em S i m o n ' s  B a s i c e n t­
nom me n we r d e n  mü s se n , j e do c h  so l l t e n  d i e se o d e r  äh n l i c he 
B e f e h le  u n b e d i n g t  z u r  P ro g r a m m i e r u n g  h e r a n g e z o g e n  we r d e n .  
I n  de n B ä n d e n  1, 3 u n d  7 wu r d e n  be r e i t s  so l c he E rwe i t e r­
u n g e n  be s p r o c h e n .  

D e r  Vor t e i l  d i e s e r  B e f e h l e  l i e g t  n i c h t  n u r  i n  d e r  e i n­
f a c he r e n  P ro g r a m m i e r u n g , s o n d e r n  - u n d  d i e se r  V o r t e i l  i s t  
n i c h t  u n e rh e b l i c h  - a uc h  i n  d e r  s c h n e l l e r e n  B e a rb e i t u n g . 
B e i  k o m p l i z i e r t e n  Gr a f i ke n ,  wo v i e l e  P u n k te g e se t zt we r d e n  
m ü s se n , wa r t e t  ma n n i c h t  se l t e n  me h r  a l s  e i n e St u n d e , b i s 
d i e se Gr a f i k  e r ze u g t  i s t ,  w e n n  m a n  n o r m a l e s B a s i c h e r a n­
z i eh t .  D u rc h  d i e Gr a f i k - B e f e h l e  e r g i bt s i c h  h i e r e i n e z i g­
f a c h  h ö h e r e  Ge s c h w i n d i g ke i t .  

HIRES 

M i t  d i e se m  B e f e h l  w i r d  i m  S i mo n ' s  Ba s i c  d i e  G r a f i k  e i n g e­
s c h a l t e t  u n d  de r Gr a f i k s pe i c h er  g e l ö s c h t .  Gl e i c h ze i t i g  
we r d e n  f ü r e i n fa r b i g e Gr a f i k e n d i e  H i n t e r g r u n d- u n d  P u nk t­
f a r be fe s t g e l e g t .  Auf  d i e ve r s c h i e d e n e n S pe i c h e r  de s Com­
mo d o r e  6 4  für  d i e  F a r b g r a f i k d a r s t e l l u ng so l l  sp ä t e r  e i n g e­
g a n g e n  we r d e n .  N ä h e r e s  z u r  Gr a f i k be a r be i t u n g f i n d e n S i e  i n  
d e n  B ä n d e n  1 ,  3 u n d  7 .  

MULTI 

D a  de r B e f e h l H I R E S  n u r e i nf a r b i g e G r a f i k e n zu l ä ß t , ka n n  
m a n  m i t d em B e f e h l M U L T I  d r e i F a r b e n  z u r  g l e i c h ze i t i g e n  
D a r s te l l u n g  a u f  dem B ild s c h i r m bes t i mme n .  D e r  V i d e o - C o n -
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t ro l l e r  i s t  a uf MCM ( M u l t i - Co l o r - Mo d u s )  u m g e s c h a lte t u n d  
d i e z u l ä s s i g e n  X - We r t e s i n d a u f 1 59 be g r e n zt .  V e r g l e i c h e 
a u c h  Ba n d  3 d i e s e r  B u c h r e i h e . 

LO. COL 

M i t  d i e s em B e f e h l s i n d  no c h  we i t e r e  d r e i F a r be n  für d e n  
M u l t i - Co l o r- M o d u s  z u s c h a l t b a r .  W ä h r e n d  d e s  P r o g r a m m s  k ön ­
n e n  zwa r j e do c h  i m me r n u r  d r e i F a r be n  a n g e s p r o c h e n we r d e n , 
e s  e r s c h e i n e n  m i t  we i t e r e n  L OW C OL - B e f e h l e n  alle F a r b e n  
a uf d e m  B i l d s c h i r m .  L OW COL f u n k t i o n i e r t  a u c h  i m  E i n f a r ­
b e n- M o d u s ; n a t ür l i c h  we r d e n  n u r  d i e e r s t e n  b e i d e n  F a r be n  
( V o r d e r g r u n d u n d  H i n t e r g r u n d )  u m g e s t e l l t .  

HI COL 

M i t  dem  B e f e h l H I  COL w i r d d e r  L O W  COL - B e f e h l rüc k g ä n g i g  
g em a c h t .  F ür s e c h s  - o d e r  m e h r  - F a r b e n  s i n d a l so d i e Be­
f e h l e  L O W  COL u n d H I  COL e n t s p r ec h e n d  i m  P r o g r a mm z u  
s e t ze n .  

PLO T 

D e r  B e f e h l P L O T d i e n t  z u r Au sg a be e i n e s  e i n z i g e n  P u n k te s  
a uf d em B i l d s c h i r m .  D a ß  d i e s  k e i n  e i n f a c h e s  U n t e r f a n g e n  
i s t ,  h a be n w i r a u c h  i n  B a n d  1 s c h o n d a r g e s t e l l t .  H i e r z u  
t r ä g t  d e r A u f b a u  d e s Gr a f i k s pe i c h e r s  e r h e b l i c h  b e i .  

D i e  S t a t u sv a r i a b l e  S T  w i r d a uf 8 g e se t z t , we n n  d e r  z u l ä s­
s i g e Be r e i ch f ür K o o r d i n a t e n  ü b e r s c h r i t t e n  w u r d e . Is t LOW  
COL ak t i v ,  w i r d d e r j e n i g e Z e i c h e n b e r e i c h  um g e f ä r b t , der  
d e n P u n k t  e n t h ä l t .  

LIN E 

D e r  Be f e h l L I N E  ze i c h n e t  be i se i n e r  Ve rwe n d u n g  e i ne L i n i e  
m i t d e n  a n g e g e b e n e n  P a r a me t e r n  a u f d e n  B i l d s c h i rm .  

R EC, CIRCL E, ARC, ANGL, BLOCK 

Äh n l i c h  dem  Z i eh e n  e i n e r  L i n i e  we r d e n  d u r c h  d i e se Be f e h l e  
e i n  Rec h t e c k  g e ze i c h n e t  { R E C ) , e i n e  E l l i p se ( d e r  K r e i s  i s t  
e i n  So n d e r f a l l  d e r  E l l i p se / CI RCL E ) , Se g m e n t e  ( A R C ) , R a ­
d i e n  ( ANGL ) u nd a u sg e f ü l l t e  Rec h t e c k e  ( B L O C K ) g e ze i c h n e t .  
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PAINT 

M i t  d e m  Be f e h l P A I NT l ä ßt s i c h  e i n e vor g e g e b e n e  F i g u r  
(R a h m e n )  m i t  e i n e r  F a r be a u s f ül l e n .  B e i  e n t s p r e c h e n d  k o m ­
p l i z i e r t e n  F i g u r e n  (K o n ve x  u n d  k on k a v g e b o g e n e  R a n d s tüc ke , 
A u s s p a r u n g e n  i n  d e r M i t t e ) i s t d a s  s c h n e l l e Au s f ül l e n  
e i n e s  vor g e g e b e n e n  R a h m e n s  i m  B a s i c  a u c h  e i n  t o p o l o g i s c h e s  
P ro b l em ,  w a s  s e l b s t  e i n em e i n i g e r m a ßen  g e üb t e n  P ro g r a m m i e ­
r e r  a uf A n h i e b n i c h t  ge l i n g e n  w i r d .  

RO T, DRAW 

M i t  d e m  B e f e h l D R AW k a n n  e i n e F i g u r  a u s  L i n i e n  zu s a m m e n­
g e s e t zt we r d e n ,  u n d  m i t dem B e f e h l ROT k a n n  e i n e d e r a r t i g  
g eze i c h n e t e  F i g u r  i n  ve r s c h i e d e n e n  W i n k e l n  g e d r e h t we r d e n . 
Ac h t u n g : ROT  m u ß  i m mer  vo r D R AW g e g e b e n  we r d e n .  

CS ET 

D i e s e r  B e f e h l ha t g l e i c h  d r e i F u nk t i o n e n : 

- Z e i c he n s a t z um s c h a l t e n  ( vo n  G r a f i k  a uf G r o ß/K l e i n­
s c h r i f t bzw . um g e k e h r t ) ;  H I R E S  a u s s c h a l t e n  

- G r a f i k z u r üc k h o l e n  
- E i n e me h r f a r b i g e Gr a f i k  zu rüc k h o l e n  u n d  d a be i d i e-

se  Gr a f i k  m i t  a n d e r e n  F a r b e n  ve r s e h e n  ( i n  V e r b i n  
d u n g m i t  M U L TI) . 

C HAR, TEXT 

D i e s e  be i d e n  B e f e h l e  s i n d  be son d e r s  wi c h t i g ,  d a  i m  Mo d u s 
d e r  h o c h a uf l ös e n d e n  Gr a f i k  ke i n e B u c h s t a b e n , Z a h l e n u n d  
s o n s t i g e  Z e i c h e n  a u s g e g e b e n we r d e n  kön n e n .  CHAR  u n d  T EX T  
B e f e h l e  e r m ög l i c h e n  e i n e r s e i t s d a s  Au s g e b e n  e i nze l n e r  Z e i ­
c h e n  (C HA R )  s ow i e  g a nze r T e xtze i l e n  ( T EX T ) , wo b e i d i e P o ­
s i t i o n ,  d i e ve r t i k a l e Gr öße u n d  d i e  F a r b e  de r Z e i c h e n  i n  
d em B e f e h l se l b s t  a n g ewäh l t  we r d e n  kön n e n .  

T ES T  

d e r  T E ST- B e f e h l g i b t a n , we l c h e F a r b e  (0,1,2,3) d e r  a n g e­
g e b e n e  P u n k t  b e s i t zt . 

1.4 Sprite-Befehle 

Au c h  d i e  Sp r i t e- B e f e h l e  wo l l e n  wir i n  d e r  R e i h e n f o l g e  
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i h r e r  Ve rwe n d u n g  be sp r e c h e n .  

DESI GN 

Mi t D E SIGN w i r d e i n  - n a c h  e i n e m  K l a m me r a f fe n  - d e f i n i e r ­
t e s  B i l d  i n  e i n  B i t - Mu s t e r  um g e s e t z t . D i e s  g i l t  f ür S p r i ­
t e s  ( Ty p  0 u n d  1 )  u n d  für n e u e  Z e i c h e n  ( Ty p  2 u n d  3). 

(Klammeraffe) 

W e n n  m a n  d e n  S p e i c he r  für e i n  Sp r i t e  z u g e t e i l t .  h a t , m u ß  
d i e s e s  a l s n ä c h s t e s  d e f i n i e r t  we r d e n .  D i e s  k a n n  m a n  d u r c h  
21 Z e i l e n ,  d e n e n  e i n  K l a m me r a f fe vo r a n g e s t e l l t i s t  u n d  d i e  
j ewe i l s e i n e Z e i l e  de s S p r i t e s  (12 o d e r  24 n e b e n e i n a n d e r ­
l i e g e n d e  P u n k t e )  e n t h a l t e n .  

CMOB 

D i e se r  B e f e h l d i e n t  z u m  De f i n i e r e n  de r F a r be n  vo n M u l t i ­
Co l o r- S p r i t e s .  

MOO �T 

M i t d e m  Be f e h l MOB S E T  w e r d e n  d i e  E i g e n s c h a f t e n  e i n e s  
S p r i t e s  f e s t g e l e gt.  In S i m o n 's- B a s i c  b e d e u t e t  d i e  A b k ür ­
z u n g  MOB ' Mo va b l e Ob j e c t  B l o c k ' . B e i d i e s e n  E i g e n s c h a f t e n  
s i n d u . a .  e n t h a l t e n ,  d i e F a r be d e s S p r i t e s ,  d i e  P r i o r i t ät 
g e g e n übe r d e m  H i n t e r g r u n d  u n d  o b  h o c h a u f l ös e n d e  G r a f i k  
o d e r  M u l t i - Co l o r- Gr a f i k  g ew ün s c h t  w i r d .  

MMOB, RLOCMOB 

D i e  B e f e h l e  MMOB u n d  R LOCMOB d i e n e n  z u r  D a r s te l l u n g d e s  
S p r i t e s  bzw . z u r  B e we g u n g  d e s S p r i t e s .  D a zu k ön n e n S t a r t ­
u n d  Z i e l po s i t i o n  d e s  S p r i t e s  a n g e g e b e n we r d e n ,  sow i e  d i e  
Ge s c h w i n d i g ke i t , m i t d e r  s i ch d a s  SPR ITE üb e r  d e n  B i l d ­
s c h i r m  bewe g e n  s o l l .  

MOB OFF 

H i e r m i t  w i r d  e i n  S p r i t e  w i e d e r  a u s g e s c h a l t e t .  
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D ETECT, CHECK 

D i e se be i d e n  B e f e h l e  d i e n e n  zu r Vo r b e r e i t u n g  e i ne r  Ko l l i ­
s i on s pr ü f u ng u n d  d e r  Ko l l i s i o n s p r ü f u n g  se l b s t .  Au c h  d i e s e 
be i de n  B e f e h l e  s i n d  i n  Ba s i c  d u r c h  e i n e n  e i nf a c he n  P E EK­
B e f e h l s e h r  s c h n e l l  zu r e a l i s i e r e n ,  s i e  e r s pa r e n  e i n em 
a be r  d i e  um s t ä n d l i c h e  S u che , we l c he s B y t e i m  V i d e o - Co n­
t ro l l e r- Ch i p  d i e e n t s pr e c h e n d e  Auf g a be w a h r n i m m t , u nd d a s  
Au s e i n a n d e rz i eh e n  der  e i nze l n e n  B i t s .  

D e r  CHE C K- Be f e h l i s t  a u c h  a l s  Anwe i s u n g  w i e  D E T EC T  e i n­
se t z ba r . D e r P a r a me t e r  h i n t er D E T E C T  ( b zw . C H E CK a l s  
St a t eme n t )  be s t i mmt  d i e  Ar t der  Abfr a g e  ( S p r i t e/ S p r i t e  
o d e r  Spr i t e/H i n t e r g r u n d ) . D eme n t s pr e c h e n d  h a t  d i e d em 
D E TECT- B e f e h l fo l g e n d e  A b fr a g e  m i t  CHE C K  zwe i o d e r  e i n e n  
P a r a me t e r , we l c he d i e  N um m e r n  de r Spr i t e , d i e u n t e r s u c h t  
we r d e n  so l l e n , e r g eb e n .  D a s  Er g e b n i s  0 b e d e u t e t  K o l l i s i o n , 
1 ke i ne K o l l i s i o n .  

1.5 Musik-Befehle 

O i e  Anwe n d u n g  d e r  M u s i k - B e f e h l e  u n d  i h r e r  
we r d e n  a m  be s t e n  d e u t l i c h , w e n n  m a n  s i ch d a s  
K a p i t e l  i n  d i e sem B u c h  a n s i eh t .  Abe r a u c h  
w a s  n i c h t  i m  H a n d b u ch s t e h t .  

E i g e n s c ha f t e n  
e n t s p r e c h e n d e  
h i e r e i n i g e s ,  

PLAY 

D e r  P L AY - Be f e h l w i r d  ü b e r I n t e r r u p t  a u s g ef ü h r t .  P L AY 1 
be i n ha l t e t  e i ne Wa r t e s c h l e i fe i m  V o r de r g r u n d p r o g r a m m . 

MU SIC 

Mö g l i c h e  E l eme n t e :  

F u n k  t i o n  s t a s t e n :  N o t e n d a u e r  

An g a be n  h i n t e r  ' S H I F T + CL R ' ( H e r z  i n  R e v e r s  a m  B i l d s c h i r m ) : 

' S H I F T + C L R '  1 
' S H I FT+ CL R  ' 2  
' S H I F T+ CL R ' 3 
' S H I F T + C L R ' G  
' S H I F T + CL R ' T 

' S H I F T + CL R ' C  
' S H I F T+ CL R  ' R  

' S H I F T + CL R ' 

wäh l t  e r s t e  St i mme a u s  
w ä h l t  zwe i t e  S t i mme  a u s  
wäh l t  dr i t t e St i mme a u s  
l ö s ch t Key- B i t  d e r  a k t i ve n  S t i m me 
SYN C- B i t  e n t h ä l t  de n e n t g e g e n g e s e t z t e n  
We r t  
s e t z t  a l l e  B i t s  d e r  We l l e n f o r m  a uf 0 
w i e d e r h o l t  d a s  S t üc k i a n h a l t e n  m i t  S TO P  
o d e r  P L AY 0 
m i t i r g e n d  e i nem  a n d e r e n  Z e i c h e n  w i r d 
i g no r i e r t  
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An g e s p r o c h e n we r d e n  kön n e n  d i e 12 'n o r m a l e n '  N o t e n :  c ,  C ,  
d ,  D ,  e ,  f ,  F ,  g ,  G ,  a ,  A ,  u n d b ,  w o b e i d i e g ro ße n  Bu c h ­
s t a be n  ( m i t  S HIF T )  h a l b e N o t e n  ( d u rc h  # e r z e u g t , c i s ,  d i s ,  
• • .  ) d a r s t e l l e n .  Z u s ä t z l i c h  s i n d 7 So n d e r no t e n  m i t d e r  
Co m mo d o r e- T a s t e  a n s p r e c h b a r  ( i n d e r  N o t e n s p r a c h e  m i t  b a uf 
d e r N o t e n l i n i e :  d e s ,  e s ,  • . •  ) :  C= D ,  C= E ,  C= F ,  C= G ,  C = A ,  
C= B ,  C= C .  J e d e s  a n d e r e  Z e i c he n  e r g i b t e i n e Pa u s e . H i n te r  
d e m  N o t e n ze i c h e n  m u ß  e i n  W e r t  f ür d i e  Ok t a v a n g a be a n g e g e ­
b e n we r d e n .  

1.6 Befeh l e für Zeic h e nreih e n  

V o n  d e n  B e f e h l e n  für Z e i c h e n r e i h e n  wo l l e n  w i r h i e r n u r  
zwe i B e f e h l e  b e s o n d e r s  h e r v o r h e b e n :  

PLACE 

D e r  B e f e h l PL ACE w i r d i m me r d a  ve rw e n d e t , wo e i n e k l e i n e r e  
Z e i c h e n r e i he i n  e i n e r g röße r e n  g e s u c h t  w i r d. D i e s e r  w i c h ­
t i g e B e f e h l feh l t e  b i s h e r  be i a l l e n  Co m mo d o r e  B a s i c - Ge n e­
r a t i o n e n .  S i c h e r l i c h  h a t  j e d e r  Pr o g r a m m i e r e r ,  d e r  r e g e l ­
m ä ßi g  Pro g r a m me s c h r e i b t ,  s i c h  für d i e s e n  B e f e h l s c h o n  e i n  
e i g e n e s U n t e r p r o g r a mm a n g e f e r t i g t .  

USE 

M i t  dem  B e f e h l USE w i r d d e n  Pro g r a m i e r e r n  e i n  no c h  g röße ­
r e r  G e f a l l e n  g e t a n  a l s m i t  d e m  B e f e h l PLA C E . W o h l i n  f a s t  
je d e n  Pro g r a m m  müs s e n  Z a h l e n  fo r m a t i e r t  a u sg e g ebe n we r de n .  
B i s h e r  m u ßt e  d a zu i m me r  m üh s a m  e i n  Ba s i c- U n t e r p r o g r a mm g e ­
s c h r i e b e n we r d e n , d a s  e i n e Z a h l a l s Z e i c h e n r e i h e  be h a n d e l t  
u n d i n  e i ne k a u f m än n i s c h e Z a h l e n da r s te i l u n g umwa n de l t. W a s  
b e i a n d e r e n  Ba s i c - D i a l ek t e n  se l bs tv e rs t än d l i c h  i s t, wu r d e  
f ür d e n Com m o d o r e - Re c h n e r  i n  S i m o n 's- Ba s i c  r e a l i s i e r t. 

1.7 Befeh le  für Zah l e n  

D i e  s e c h s  a uf Z a h l e n  a nwe n dba r e n  Be f e h l e  s i n d  wo h l  f ür 
je d e n P r o g r a mm i e r e r  i m  m a t h e ma ti s c h - t ec h n i s c h- w i s s e n­
s c h a f t l i c h e m  Be r e i c h  u n e n tbe h r l i c h .  Da be i i s t  d e r  Be f e h l 
EXOR ke i n  e i g e n tl i c h e r  Z a h l be f e h l .  E r  b i l d e t  i m  Pr i n z i p  
n u r  e i n e we i te r e  l o g i s c h e  Ve r k n üp f u n g n e be n d e n  s c ho n  
v o r h a n d e n e n  AN D ,  OR u n d  NOT. T r i Ck -Pro g r a mmi e r e r  be n utze n 
d i e s e n  Be f e h l um zwe i Z a h l e n  bzw. B i t - M u s te r  z u  ve r ta u­
sc h e n ,  o h n e  Z uh i l fe n a h m e  e i n e r  d r i tt e n  V a r i a b l e n, i ndem 
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s i e  d i e s e n  Be f e h l d r e i m a l  a uf e i n  Z a h l e n pa a r  bzw . Bi t - M u ­
s t e r p a a r  a nw e n d e n .  

O i e  Be f e h l e  MOD, DIV u n d  FRAC b i l d e n  d i e  i m  m a t h e m a t i s c h e n 
Gebr a u c h  d e f i n i e r t e n  Fu n k t i o n e n  Mo d u l o , Di v i s i o n  o h n e  Re s t  
u n d  e x t r a h i e r e n  v o n  N a c h ko mm a s t e l ie n  e i n e r  De z i m a l z a h l 
n a c h .  

Ge r a d e  be i d e n  m a n n i g fa l t i g e n  Ad r e s s e n  i m  V i d e o - Co n t ro l l e r  
d e s  Com m o do r e 6 4  wo e i n ze l n e  B i t s  i n  Re g i s t e r n  g e s e t zt 
o d e r  g e l ös c h t  we r d e n  müs s e n , um be s t i m m t e T ä t i g k e i t e n  zu  
e r r e i c h e n  oder  zu u n t e r l a s s e n  i s t e i ne Fu n k t i o n  d i e b i n ä r e  
Da r s t e l l u n g e n  i n  De z i m a l za h l e n  umwa n de l t ,  w i e  d e r  Be f e h l 
' % ' i n  S i m o n 's - Ba s i c u n e r l ä ßl i c h . In ä h n l i c h e r  We i se i s t  
e s  d e r  Be f e h l ' $ '  für de n A s s e m b l e r- P ro g r a m m i e r e r. 

1.8 B i l d sc h i rmsteuerung  

W i e  zu  Be g i n n be r e i t s  e rw ä h n t , we r d e n  d i e  Be f e h l e  zu r 
Bi l d s c h i r m s t e u e r u ng wa h r s c h e i n l i ch n u r v o n  P ro g r a m m i e r e r n  
ve rwe n d e t  we r d e n , d i e  a u c h  d a s  l e t z t e  a u s  i h r em R e c h n e r  
h e r a u s h o l e n wo l l e n .  S i m o n's- Ba s i c b i e t e t  d a zu s e h r  v i e l e 
Mög l i c h ke i t e n , d i e  Bi l d s c h i r m a u sg a be i n t e r e s sa n t  zu  ge­
s t a l t e n .  

F LAS H , OF F ,  BFLASH ,  BFLASH 0 

M i t  d i e se n  v i e r  Be f e h l e n  l ä ßt s i c h  d a s  Bl i nk e n v o n  Bi l d ­
s c h i r m f a rbe n  u n d  d e s  Ra h me n s  d u r c h f üh r e n .  D a zu w i r d a l l e r ­
d i n g s  vo r h e r  no twe n d i g  se i n ,  be i d e r  Bi l d s c h i r m a u sg a be 
e n t s pr e c h e n d  d i e  F a rbe n v o n  U n t e r g r u n d  a b z u h ebe n ,  d i e 
s p ä t e r  b l i n k e n so l l e n .  D e r  FLAS H- Be f e h l ve r l a n g s a m t d i e  
e i n g eba u t e  U h r  u n d  d a s  Ba s i c - P ro g r a mm we s e n t l i c h . F L AS H  
i s t  a u c h  oh n e  Ges c h w i n d i g k e i t sa n g a be mög l i c h . 

F C HR, F C OL , FILL, I N V  

M i t  d i e s e n  vi e r  Be f e h l e n  kön n e n  be s t i m mt e Bi l d s c h i r m be r e i ­
c he m i t Z e i c h e n  u n d/ode r F a rbe n  g e f ül l t  bzw . i n v e r t i e r t  
we r d e n .  

MOVE  

M i t  dem M O V E -Be f e h l kön n e n  Bi l d s c h i rmbe r e i c h e  d u p l i z i e r t  
we r d e n .  Be i g e s c h i c k t e r  Bi l d s c h i r m a u s g a be d u r c h  Cu r s o r ­
s t e u e r u n g  l ä ßt s i c h  a uf d i e se Ar t u n d  We i s e  a u c h  e i n e 
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f e n s t e rw e i s e A u s g a be w i e  be i d e n  R e c hn e r n  d e r  BOOOe r S e r i e  
er r e i c h e n .  In d i e s em F a l l e  k ön n e n  s o g a r  d i e  F e n s t e r  i n  
e i n e n  a n d e r e n  B e r e i c h  k o p i e r t  we r d e n . V i e r t e l t  m a n  z . B .  
d e n  B i l d s c h i r m ,  so k a n n  m a n  V i e r t e l  für d i e n o r m a l e  B i l d­
s c h i r m a u s g a be ve rw e n d e n , u n d  d e r  Anwe n d e r  ka n n  s i c h  be i 
B e d a rf  d i e s e  B i l d s c h i r m a u s g a be i n  e i n  a n d e r e s  V i e r t e l 
k o p i e r e n  um e v e n t u e l l  Da t e n ve r g l e i c h e d u r c h z u f üh r e n .  

L EF TB ,  RIGH TB ,  UP B , D OWN B , L EFTW , RIGHTW , UPW , DOWNW 

S i mo n 's- Ba s i c  e r l a ub t  we i t e r h i n  B i l d s c hi r m be r e i c h e zu 
ro l l e n .  Di e s  k a n n  a n a l o g  zu d e n  o b e n  a n g e f üh r t e n  B e f eh l e n  
n a c h r ec h t s , l i n k s o d e r  n a c h  obe n u n d  u n t e n  g e s c h e h e n .  
S e h r  i n t e r e s s a n t  i s t z . B . , d a ß  a u c h  B e r e i c h e g e ro l l t  we r­
d e n  kön n e n , s o  daß d e r  B i l d s c h i r m  t e i l w e i s e e r h a l t e n  
b l e i bt u n d i n  a n d e r e n B e r e i c he n  de s B i l d s c h i r m s  f o r t l a u­
f e n d  Da t e n  a n g e ze i g t we r d e n  kön n e n .  Da s B i l d s c h i r m ro l l e n  
ka n n  s o wohl  z y k l i s ch a l s a u ch  m i t  Na c h z i e h e n  v o n  L e e r z e i ­
l e n  b z w . - s pa l t e n  e r f o l g e n .  

SCR SV ,  SCR LD  

B i l d s c h i r m i n h a l t e  im  no r m a l e n  Mo d u s  kön n e n  m i t  d i e s e n  be i ­
d e n  B e f e h l e n  a uf D i s k e t t e  g e s pe i c h e r t  b zw .  w i e d e r  g e l a d e n  
we r d e n .  D i e s  ka n n  z . B .  i n t e r e s sa n t  s e i n ,  we n n  a uf d e m  
B i l d s c h i r m  B a l ke n g r a f i ke n  d a r g e s t e l l t w u r d e n ,  d e r e n Da t e n  
e r s t  müh sa m e r r ec h n e t  we r d e n  m u ßt e n .  Z u r  no c hm a l i g e n  A n ­
z e i g e e i n e s  s o l c h e n D i a g r a m m s  b r a u c h t  d a n n  k e i n e n e u e  B e ­
r ec h n u n g  d u r c h g efüh r t  s o n d e r n  l e d i g l i c h  d e r  B i l d s c h i r m ­
i n h a l t  v o n  D i s k e t t e g e l a d e n  we r d e n .  A u c h  F a r be n  we r d e n  
g e s pe i c he r t .  A c h t u n g : D a t e i  1 w i r d  g e s c h l o s s e n .  

COPY , HRDCPY 

M i t  de n be i d e n  Co py- B e f e h l e n  s i n d  sow o h l  d i e  B i l d s c h i r m ­
a u s g a be v o n  h o c h a u f l ös e n d e r  Gr a f i k  ( COP Y ) a l s a u c h  e i n e s  
B i l d s c h i r m e s i m  No r m a l mo d u s  ( H RD C P Y ) a uf e i n e n  D r u c ke r  
m ög l i c h . D i e s  s i n d z w e i r e l e v a n t e  B e fehl e ,  b e s o n d e r s  d a s  
H a r d c o py d e r  h o c h a u f l ös e n d e n  Gr a f i k , d a  d i e s  e i n e r e l a t i v  
u m s tän d l i c he D r u c ke r p r o g r a m m i e r u n g e r f o r d e r n  w ür d e . A u c h  
h i e r w i r d  d i e  Da t e i  1 g e s c hl o s s e n .  

1.9 B efeh l e  für LIGH T- P E N , J OY S TIC K und PAD D L E 

M i t  d e n  v i e r B e f e h l e n  zu r A b fr a g e d e s  S t a t u s  d e r  o b e n g e­
n a n nte n  exte r n e n H i l f s g e r äte l as se n  s i ch s i c he r l i ch  s ehr 
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einfach Spiele programmieren. Statt umständlichen P E EK -Ab­
fragen im Programm können die Werte der externen Geräte 
durch diese Befehle sofort erfragt und somit auch gleich 
weiter verarbeitet werden. Beachten Sie bitte, daß nur ein 
Joystick und ein Paddle-Paar verwendbar ist. P ENY ist nur 
sinnvoll nach PENX. 

1.10 Son s t i ge Befeh l e  

AT 

ermöglicht die Positionierung des Cursors. Auch möglich 
ist: A$=AT(Spalte,Zeile)B$, wobei die Positionierung schon 
während der Zuweisung erfolgt. 

DESIGN2 bzw. DESIGN3 

Ähnlich den Sprites können auch die Zeichen des normalen 
Zeichensatzes neu definiert werden. Mit dem Befehl D E S I GN 
wird zunächst festgelegt welches Zeichen erstellt werden 
soll, a n s c h l i eß e nd m ü s s e n  a c h t Z e i l en f o l g e n ,  d i e d i e  Form 
des Zeichen beschreiben (erstes Zeichen ein Klammeraffe). 
Mit D E SI GN3 werden Multi-Colour-Zeichen erstellt. Der 
M u l t i - Co l o u r - Mo d u s  w i r d  d a n n  d u r c h  P O KE GRAP H I C S+ 2 2 ,  
P E EK ( GRAP H IC S + 2 2 ) OR 16 e i n g e s c h a l t e t . 

DIR, DISK 

M i t  dem D I S K- B e f e h l kö n n e n  B e f e h l e  a n  d i e  F l o p py s ta t i o n  
u nm i t t e l b a r  ü be r g e be n  we r d e n ,  o h n e  O P E N , CLOSE  u n d  d i e 
e n t s pr e c he n d e n  F eh l e r k a n ä l e  a nz u g ebe n .  M i t  D I R  k a n n  d a s  
I n h a l t s ve r ze i c h n i s e i n e r  D i s k e t te a u s g e g e be n  we r d e n ,  wo be i 
a u c h  J o ke rze i c he n zu g e l a s se n  s i n d , so  d a ß  e i n  sog e n a n n t e s  
P a t t e r n- M a t c h i n g m ö g l i c h  i s t . D i e s b e d e u t e t , d a ß  m a n  s i c h  
P ro g r a mme od e r  D a t e i e n ,  d i e  g a nz be s t i mmt e B u c h s ta be n k om ­
b i n a t i o n e n  e n t h a l t e n ,  a u s z u g swe i se a u s l i s t e n  l a s s e n  ka n n . 
Ac h t u n g : D a t e i  1 w i r d  g e s c h l o s se n .  

FETCH 

D e r  F E TCH- Be f e h l e rmög l i c h t  e s ,  kon t ro l l i e r t e E i n g a be n  i m  
P ro g r a mm z u z u l a s s e n ,  oh ne d a ß  a ufwe n d i ge I N P UT- R o u t i n e n  
m i t  dem GEI- B e f e h l ge s c h r i e be n we r d e n  mü s se n .  
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INKEY 

Seh r w i c h t i g i s t  a u c h  d e r  I NK E Y - B e f e h l ,  d a  e r  a b f r a g t , o b  
e i n e  F u n k t i o n t a s te g e d r üc k t  i s t .  D i e s e r m ö g l i c h t  e i ne 
s c h n e l l e Be a rb e i t u n g  d u r c h  d e n  Anwe n d e r , d a  n i c h t  i mme r 
R ETUR N n a ch e i ne r  E i n g a be g e d r ü c k t  we r d e n  m uß , b zw .  e i n e 
um s t ä n d l i c he ü b e r p r ü f u n g  ü b e r d e n  GET- B e f e h l  e n t f ä l l t .  

lIN 

Im  Ge g e n s a t z  zu  AT ze i g t L I N  n u r d i e  a k t ue l l e C u r s o r z e i l e 
a n .  

MEM 

F ü r  Anwe n d e r , d i e  i h r e n  Z e i c he n sa t z  se l b s t  p r o g r a mm i e r e n  
b zw .  d i ve r s e Z e i c h e n  ve r ä n d e rn wo l l e n ,  i s t d e r  MEM- Be f e h l 
i n t e r e s sa n t ,  d a  e r  o h n e  k om p l i z i e r t e  U SR- F u n k t i o n  d e n  R O M­
B e r e i c h  de s Z e i c h e n s a t ze s  i n  e i n e n  RAM- B e r e i ch v e r l e g t . 
MEM  b i e t e t  a u ß e r d em d i e  Mö g l i c h ke i t  e i n e n  zwe i t e n  B i l d­
s c h i r m s pe i c he r  a n z u l e g e n .  M i t  N R M  k a n n  d e r  a lte B i l d s c h i rm 
z u r ü c k g eh o l t  we r d e n .  

PAUSE 

S i c he r l i c h  j e de r  P ro g r a m m i e r e r  h a t  i n  s e i n e m  P ro g r a m m  
i r g e n dwo e i ne ' l e e r e ' F OR . . •  N EX T- Sc h l e i fe ,  u m  e i ne A n z e i g e 
e i n e  g ew i s s e Z e i t  a m  B i l d s c h i rm  a uf r e c h t  z u  e r h a l t e n .  
E i n e r se i t s i s t d a s  e i n P ro g r a mm i e r t r i c k , d e r  d i e  D o k ume n­
t a t i o n  de s P ro g r a m m s  n i c h t  we se n t l i c h  e r l e i c h t e r t , a n de­
r e r se i t s i st in  d i e se n  Sch l e i fe n  n ur e i ne u n g e n a ue Z e i t­
a n g a be mö g l i c h .  M i t t e l s  de s P A U S E - B e f e h l s  ka n n  m a n  n u n  d a s  
P ro g r a mm f ü r  e i ne g e n a ue d ef i n i e r t e A n z a h l v o n  S e k u n d e n  
a nh a l t e n  u n d  sog a r  z u s ä t z l i c h  no c h  e i ne M e l d u n g  d r u c ke n .  
W ä h r e nd d e r  P a u se k a n n  d a s  P ro g r a mm n i c h t  m i t d e r STOP­
T a s t e  a b g e b r o c h e n we r d e n .  E i n e n  P A US E- B e f e h l ,  der  d i e s  
e r m ö g l i c h t ,  h a b e n  w i r i n  B a nd 1 v o r g e s t e l lt .  

RESET 

D e r  R ES E T- B e f e h l i s t  n i c h t  z u  ve rwe c h se l n  m i t  i r g e n dw e l ­
c he n  R E S E T- T a s t en u n d/od e r  - Sc h a l t e r n .  I n  S i m o n ' s- B a s i c  
d i e n t  e r  zum  Se t ze n e i n e s  Z e i g e r s  a uf e i ne be l i eb i g e  D ATA­
Z e i l e .  D i e s w i r d d a n n  b e n ö t i g t ,  we n n  i n  e i n em P ro g r a m m  
m e h r e r e  ve r s c h i e d e n e  D ATA- B l ö c ke vor k om me n ,  d i e  te i lw e i s e 
o d e r  g a nz n e u  e i n g e l e s e n  w e r d e n  m ü s se n .  D i e s  v e r e i nf a c h t  
d e r  R ESET- Be f e h l .  
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1.11 Befeh l e, d ie n i c h t  im Ha ndbuch  steh e n  

BCKGN D S  

Syn t a x : B C KGN OS f l , f2 , f3 , f4 

Sem a n t i k :  B C KGN O S  l e g t  d i e  H i n te r g r u n df a r be n  fe s t  u n d  
s c h a l t e t  a uf ECM ( Ext e n d e d- Co l o r- Mo d e ) , d a be i 
we r d e n  von j e d em Z e i c he n  zwe i B i t  vom ASCI I- Co d e  
a b g ezwe i g t :  e s  s t e h t  som i t  n i c h t  m e h r  d e r g e­
s a m t e  Z e i c h e n s a t z  z u r  Ve r f ü g u n g . O i e  A u f  t e i l u ng 
d e r  F a r be n :  

COLOUR 

Syn ta x : 

- f l : no r m a l e  H i n t e r g r u n df a r be 
- f 2 : H i n t e r g r u n d f a r be d e r  Z e i c h e n  m i t 

S H I F T- T a s t e  
- f 3 : H i n t e r g r u n d f a rbe  d e r  R EV E R S- Z e i c h e n  

u n d  de s Cu r s o r s ( n i c h t  d e r Sc h r i f t­
f a rbe ) 

- f4 : H i n t e r g r u n df a r be f ü r  Z e i c he n  m i t  
S H I F T- T a s t e  i m  R EV E R S- Mode  

N RM m a c h t  BCKGN OS r ü c kg ä n g i g .  

C OL O U R  r f , h f 

rf : R a h m e nf a r be 
h f : H i n t e r g r u n d f a r be 

Sem a n t i k :  COL O U R  s e t z t  R a h m e n- u n d  H i n t e r g r u n d f a r b e  u n d  
e r s p a rt s o m i t  d a s  l ä s t i g e P OKE  53 280 , r f : P O K E5 3 2 8 1 , h f .  

DISABLE  

Sy n tax: O I SA B L E 

Sem a n t i k :  Se t z t  ON KEY- Anwe i s u n g  a uß e r Kr a f t . 

GRAP HICS 

Sy n tax: G RAP H I C S  

Sem a n t i k :  L i efert  Ko n s t a n t e $ 0000 = 53248; Adre s s e V I C 
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NRM 

Syn t a x : N RM 

Sem a n t i k :  N RM m a c h t  MEM u n d  B C K GN O S  r ü c kg ä n g i g .  

ON KEY 

Syn t a x : ON KEY St r i n g a u s d r u c ki d i ve r s e  Anwe i s u n g e n  

3 3  

Sem a n t i k : W i r d e i n e T a s t e  g e d r ü c k t , d i e  i m  St r i n g a u s d r u c k  
de s ON K EY- B e f e h l s  e n t h a l t e n  i s t ,  s o  w i r d i n  d e n  
Anwe i s u n g s t e i l ve rzwe i g t .  D i e  T a s ta t u r w i r d  d a ­
be i v o r  j e d e m  B e f e h l a b g e f r a g t .  E i n  u n b e d i n g t e r  
Sp r u n g  e r f o l g t , we n n  i m  St r i n g a u s d r u c k  e i ne 
' ec k i ge K l a m m e r  z u ' ( $ 5 0 ) e n t h a l t e n i s t .  

RESUME 

Syn t a x : R E SUM E  

Sem a n t i k :  R E SUME f u nk t i o n i e r t  
w i r d d a s  P ro g r a mm 
f o r t g e s e t z t . R E SUME 
be  i GOS U B . 

SOUND 

Syn t a x : S O U N D  

n u r  n a c h  ON  K E Y . B e i R E SUME 
be i m  u r s p r ü n g l i c h e n  B e f e h l 

e n t s p r i c h t  som i t  dem  R ET U R N  

Sem a n t i k :  L i ef e r t  K o n s t a n t e $ 04 00 = 539 72 ; Ad r e s se S I O  
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2. Gr a fikbef eh l e  an Beispielen 

In d i e s em Ka p i t e l  w o l l e n  w i r  u n s  a u s s c h l i eß l i c h  d e n  Gr a ­
f i k b e f e h l en v o n  S i m o n ' s  B a s i c  w i dm e n .  Z u n ä c h s t  w o l l e n  w i r  
n u r  a u f  d i e  e i g e n t l i c h e n  G r a f i k be f e h l e  e i n g eh e n  u n d  i m  
zwe i t e n  U n t e r k a p i t e l  Text  u n d  Gr a f i k  m i s c he n .  D e n  A b s c h l uß 
v o n  Ka p i t e l  2 b i l d e n  no c h  d a s  um g e s c h r i eb e n e  P ro g r a m m  f ü r  
B a l ke n d i a g r a m me a u s  B a n d  3 ,  um  Ih n e n  e i ne V e r g l e i c h sm ö g ­
l i c h ke i t  zw i s c h e n S i mo n ' s  B a s i c  u n d  d e n  i n  d e n  a n d e r e n  
B ü c h e r n  v o r g e s t e l l t e n  Gr a f i k b e f e h l e n  zu  g e be n ,  e i n  P ro ­
g r a m m  f ü r  L i n i e n d i a g r a m me sow i e  e i n i g e s  z u m  Th e m a  Jo y s t i c k  
u n d  P a d d l e s .  

2 .1 Be ispiele m i t  Blöcke n ,  Rechtecken und K r e i sen 

Im fo l g e n d e n  wo l l e n  w i r  eInIg e k u r z e  Be i s p i e l p r o g r a mme be­
s p r e c h e n ,  d i e o p t i s c h  a n s p r e c h e n de Gr a f i ke n  a uf den  B i l d­
s c h i r m br i n g e n .  Ne b e n  dem  P ro g r a m m  w i r d i n  d e r  Re g e l a u c h  
e i n  H a r d c o p y  a b g e b i l d e t ,  d a s  m i t d e m  B e f e h l COP Y v o n  
S i mo n ' s  Ba s i c e r s t e l l t  wu r d e . Fa n g e n  w i r  m i t  e i n e m  e i n­
f a c h e n  B e i s p i e l  f ü r  R e c h t e c ke a n .  

Rechteck 

12121 F=1 
13121 F'OKE5328121,121 
14121 F'OKE53281, (1 
15121 HIRESI21,0 
1 ti0 t1UL TI L 7, 8 
21010 FORI=0T02t.�STEP.2 
21121 ;,a =:;:121;+:3 H·4 (1 ) 
22121 Yl*3121;+:COSCI)17 
23121 X2-Xl+30 
24121 '1'2='1' 1 +310 
250 REC Xl+50,Y1+80,X2,.,,2,F 
260 FaF+l 
270 I FF=4THE��F=1 

280 t'lE;<T 
50121 F'AUSE5 

998 PRINT". 

999 LIST 
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B i l d  2.1-1 : B i l d s c h i r m c o py von R EC H T E C K  

Ka p i t e l  2 

Z u n ä c h s t  w i r d  d i e  Va r i a b l e  F ,  d i e  s p ä t e r  f ü r  d i e  F a r b g e­
b u ng i m  Gr a f i k b e f eh l  zu s t ä n d i g  i s t , i n i t i a l i s i e r t , d a n n  
we r d e n  B i l d s c h i rmh i n t e r g r u n df a rbe  u n d  Ra h m e n f a r b e  a uf 
s c h w a rz  g e se t zt . D a r a u f  w i r d d i e Gr a f i k  m i t d em H I R E S- Be­
f e h l e i n g e s c h a l t e t , wobe i h i e r H i n t e r g r u n d  und  Z e i c h e n­
f a r be g l e i c h  g ew ä h l t  w u r d e n ,  da  a n s c h l i e ß e n d  m i t  d e m  
B e f e h l M U L T I  d i e F a r be n  ( we i ß , g e l b  u n d  o r a n g e ) f e s tg e l e g t  
we r d e n .  D i e  R e i he nf o l ge d e r  F a r b n um me r n  i s t w i c h t i g , we i l  
n a c h h e r  i n  d e n  Gr a f i k be f e h l e n  ( Ü b e r d i e  H i l f sv a r i a b l e F )  
d i e  O r d n u n g s z a h l d e r  F a r be i m  MULTI- B e f e h l a n g e g e be n  w i r d .  

B e v o r  w i r j e do c h  i m  P rog r a m m  we it e r g eh e n , b e t r a c h t e n  S i e  
zu n ä c h s t  B i l d  2 . 1- 1 .  H i e r n o c h  e tw a s  zu d em COP Y - B e f e h l .  
Of fe n s i c h t l i c h  g i bt d i e se r  B e f e h l d a s  i m  RAM a b g e l e g t e  
B i t m u s t er a uf d em D r u c ke r  a u s .  D a d u rc h  i s t e s  z . B .  a u c h  
m ö g l i c h  ( we n n  a uc h  n u r  seh r schwe r )  d re i f a r b i g e Gr a f i k e n  
a uf d em D r u c ke r  z u  e r ke n ne n .  D i e  G r a f i ke n  we r d e n  w i e i m  
i n t e r n e n  S p e i c he r  a uc h , m i t zwe i a u s g e g e b e n e n  P u nk t e n  p r o  
B i l d p u n k t  ve rwe r t e t .  B e i  d e n  e r s t e n  be i de n  F a r b e n  k a n n  m a n 
j e do c h  seh r s c h l e c h t  u n t e r s che i d e n , o b  j ewe i l s d e r  r e c h te 
P u n k t  n e b e n  e i n em ' L e e r p u n k t' a u sg e g e be n  i s t o d e r  d e r  l i n­
ke  P u nk t .  

We n n  S i e  s i c h  n u n  d i e G r a f i k  a n s ch a u e n , s o  we r d e n  S i e  
fe s t s t e l l e n ,  d a ß  d i e o be r e n  l i n ke n P u n k t e  d e r R e c h t e c ke 
d i e F o r m  e i n e r  n a c h  i n n e n  e i n g e d r ü c k t e n  R a u t e  be s c h r e i be n .  
D i e s  k o m m t  d u r c h  d i e Ve rwe n d u ng d e r  m i t  s i e be n  po t e n z i e r­
t e n  Co s i n u s- F u nk t i o n . We n n  S i e  d a s  B i l d  we i t e r  be t r a c h te n ,  
we r d e n S i e  f e s t s t e l l e n ,  d a ß  von  o be n  n a ch u n t e n  d i e R e c h t­
e c ke i mme r hö h e r  u n d  von  l i nk s  n a c h  r ec h t s  i mme r b r e i t e r  
we r d e n .  

I n  d e r  S c h l ejf e a b  Z e i l e 200 b i s  Z e i le 280 we r d e n  d i e 
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D a t e n  fü r d i e  R e c h t e c ke e r r ec h ne t . Z u n ä c h s t  we r d e n  i n  X l  
u n d  Y l  d i e  E c k p u n k te d e r  o be r e n  l i n k e  E c ke f e s tg e l e g t  u n d  
i n  X 2  u n d Y 2  a n s c h l i eß e n d  d i e Se i t e n l ä n g e n  d e s  Re c h t e c ke s .  
I n  S i m o n ' s  B a s i c i s t d i e  Au sg a be v o n  R e c h t e c ke n  m i t  d e r  
Au s g a be v o n  B l ö c k e n  n i c h t  d i r e k t ve r g l e i c h b a r ,  d a  be i 
B l ö c k e n  j ewe i l s d i e o be r e n  l i n k e n  u n d  u n t e r e n  r e c h t e n  
E c ke n  a n g e g eb e n we r d e n , b e i Re c h t e c ke n a be r  d i e  S e i t e n­
l ä n g e n .  

I n n e rh a l b  d e r  
u m  e i ne F a r be 
r ü c kg e s e t z t , 
2 60 u n d 270 ) . 

S c h l e i fe w i r d  a u c h  d i e  F a r b va r i a b l e  j ewe i l s 
we i t e r  g e s e t z t , b zw . a uf d i e e r s t e  F a r be z u ­
we n n  a l l e F a r be n  d u rc h l a uf e n wu r d e n  ( Z e i l e 

De n A b s c h l u ß d e s  P ro g r a m m s  b i l d e t  e i n  B e f e h l ,  d e r  d i e  P ro ­
g r a mm a u s fü h r u ng u m  f ü nf S e k u n d e n  a n h ä l t  ( Z e i l e 500 ) , e i n  
B e f e h l ,  d e r  d i e  A u s g a be f a r be a m  B i l d s c h i r m a uf w e i ß  s c h a l ­
t e t  u n d z u m  A b s c h l u ß e i n  B e f e h l ,  d a ß  d a s  P ro g r a mm w i e d e r  
a u s l i s t e t .  D i e s e  d r e i l e t z t e n  B e f e h l e  d i e n e n  z u m  A uf r e c h t­
e r h a l t en d e r  Gr a f i k  f ü r  f ü nf Se k u n d e n  ( d e r  P a r a me t e r  k a n n  
von  I h n e n  be l i e b i g  g e ä n d e r t  we r d e n )  u n d z u r  Au s g a be d e s  
P ro g r a mm l i s t i n g s  f a l l s  S i e  a n de r e  P ro g r a m me , z . B .  i n n e r­
h a l b  d e r  S c h l e i fe , ä n d e r n  wo l l e n . D i e se B e f e h l e  s i n d  a n  
d i e m e i s t e n  d e r  f o l g e n d e n Be i s p i e l e a n g e h ä n g t u n d  s o l l e n  
I h n e n  d a s  he r um pro b i e r e n  e twa s e r l e i c h t e r n .  W i r em p f e h l e n  
d a s  Au s p ro bi e r e n  v e r s c h i e d e n e r  P a r a me t e r , d a m i t  S i e  e i n  
b e s s e r e s  Ge füh l zw i s c he n d e n  do c h  r e c h t  a b s t r a k t e n  P a r a­
me t e r n  u n d  d e r  d a r a u s re s u l t i e r e n d e n  Gr a f i k  b e k o m me n .  

Blo c k  

I �jI!:1�3 1 NPUT "VON 
11211121 INPUT"IIS 

1 (J2ü I t'lPUT" SeHR 1 TTWE I TE 

103fj INPUT"HItHERGRU�m 

1040 INPUT"FARBE 1 

1121.50 INPUT 11 FARBE 2 
1060 INPUT"FARBE 3 
1070 POKE53281,H 

10:30 POKE53280, H 

1090 HIRES7,7 

1100 MULTI F(1),FC2),F(3) 

1110 F=1 

1120 FOR I =VTOBSTEPS 

113121 BLOCK 1,1,2*1,2*1,1 
1 1 40 F=F+ l 

1150 IFF-4THENF=1 

.• 111" j V 
•• 111" j B 

•• 111" j :3 
.• 111"; H 

•• 111" j F( 1) 
.• 11."; F(2) 

.• 11." j F(3) 

1 1 60 BLOCK 150-2*1,1,150-1,2*1,3 
117121 F=F+l 



40  

ll�� 1�F�4THENF=1 

11910 BLOCK 150-2�I/1elO-I/150-I/1100+I/2 

12010 F=F+l 

1210 IFF=4THENF=1 

12210 BLOCK 15e-2*1/2e0-2*I/150-1/200-I/1 

1230 F=F+1 

1240 1FF�4THENF=1 

1250 BLOCK 1/100-1/2*1/11010+1/2 

1260 F=F+1 

12710 IFF=4THENF=1 

12810 BLOCK 1/2elO-2*I/2*I/2101O-I/3 

12910 F=F+1 

1300 IFF=4THENF=1 

13110 NEXT 

13210 PAUSE15 

133121 LIST 

B i ld 2.1-2 B i l d s c h i r m c o py von  B LOCK 

Ka p i t e 1 2 
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E i n e a n d e r e  Mö g l i c h ke i t ,  e i n  P ro g r a m m  m i t  ve r s c h i e d e n e n  
P a r a me t e r n  ö fte r l a u f e n  z u  l a s s e n ,  w u r de i n  d i e s e m  Be i ­
s p i e l  g ew ä h l t . H i e r we r d e n  d i e P a r a me t e r  f ü r  d i e  A u sg a be 
z u n äc h s t v o m  B i l d s c h i rm e r f r a g t .  Ob S i e  n u n  j e we i l s  I h r  
P ro g r a m m  ä n d e r n  wo l l e n  o d e r  f ü r  j e d e n  Te s t d u r c h l a uf a l l e 
V a r i a b l e n  n e u  e i n g e b e n  wo l l e n , b l e i b t I h n e n ü b e r l a s s e n .  

W i e  be r e i t s  e rw ä h n t , w i r d  i n  de n Z e i l e n  1 000 b i s 1060 d i e  
nö t i g e I n f o rm a t i o n  v o m  B i l d s c h i rm e r f r a g t . Z u n ä c h t  f ü r  d i e  
F OR • • • N EX T - Sc h l e i fe d i e  S t a r t- u n d  E n d va r i a b l e  s ow i e  d i e  
Sc h r i t t we i t e , a n s c h l i eße n d  d i e  F a r be n .  D a s  E i n s c h a l t e n  d e r 
Gr a f i k  u n d  U m s c h a l t e n  a uf h o c h a u f l ö s e n d e  G r a f i k  g e s c h i eh t  
g e n a u  w i e  i m  l e t z t e n  Be i s p i e l p r o g r a m m . I n  d i e s e m B e i s p i e l 
h i e r w i r d  de u t l i c h , daß  a u c h  be i d e n  B e f e h l e n  H I R E S  u n d  
MUL T I  V a r i a b l e n  s t a t t  k o n s t a n t e n  We r t e n  zw i s c h e n  0 u n d  15 
a uf t re t e n  d ü r f e n .  

D i e  Be s t i m mu n g  d e r  F a r be n  l ä u f t  i n  d i e s em  P ro g r a m m  o h n e  
Au sw i r k u n g e n  m i t ,  f a l l s S i e  d i e v o r g e g e b e n e n  We r te a u c h  
no c h  va r i a be l  h a l t e n  wo l l e n .  

Auf g r u n d  d e r  Z ah l we r t e  he r mü s s t e  be i dem  B LO C K- B e f e h l 
jewe i l s e i n  Q u a d r a t  e r s c h e i n e n .  D a  i n  d e r  h o c h a u f l ö s e n d e n 
Gr a f i k  a be r  j e we i l s zwe i be n a c h b a r t e P u n k t e g l e i c h ze i t i g  
a n g e s p ro c h e n  we r d e n ,  e r g i b t s i c h  d u r c h  d i e v o r g e g e b e n e  
P ro g r a mm i e r u n g  e i n  R e c h t ec k , wa s do p pe l t  so  br e i t  w i e  h o c h  
i s t .  

D i e  a b g e b i l d e t e  G r a f i k  wu r d e  m i t  fo l g e n d e n  P a r a me t e r n  
e r s t e l l t :  

- A n f a n g s we r t fü r S c h l e i fe :  
- E n dwe r t  f ü r  Sc h l e i f e :  
- Sc h r i t twe i t e  d e r  S c h l e i fe :  
- F a r b e n :  

F ü r  d i e  A u s g a be m i t  C OPY  i s t  n a t ü r l i c h  d i e  e i n g ege b e n e  
F a r b e  n i c h t  r e l ava n t .  

Farbwechsel 

1000 POKE53280,0 

1010 POKE53281,0 

1020 H IRES 0.0 

1030 MULTI 6.7.7 

1040 FORX=lT075STEP3 
1050 REC X.X. 150-2*X.20B-2*X, 1 

1060 REC X+l.X+l.148-2*X.198-2*X,2 

1070 REC X+2,X+2, 1 46-2*X, 196-2*X,3 



4 2  

1 �:d� NI::.;X; I 

1 090 PAUSE 1 
1 1 00 FOR I =5 0 T 0 1 STEP- l 
1 1 1 10 MUL T I 7 , 7 , 6 
1 1 20 FORJ= I TO I : NEXT 
1 1 3 0  MUL T I 7 . 6 , 7 
1 1 4 0  FORJ= 1 TO I : NEXT 
1 1 50 MULT I 6 , 7 , 7 
1 1 60 FORJ= I TO I : NEXT 
1 1  710 t'4E>�T 
1 1 810 PAUSE 1 '.3 
1 1 90 PR I t�T " m  
1 21010 L I ST 

B i ld 2. 1-3 : B i l d s c h i r m c o py von  F L UCHTR EC 

Ka p i t e l  2 

I m  n ä c h s t e n  Be i s p i e l p r o g r a mm we r d e n  i n  e i n e r  Sc h l e i fe j e­
we i l s d r e i  R e c h t e c ke i n e i n a n d e r  g e ze i c h n e t ,  w o v o n  zwe i 
b l a u  s i n d  u n d  e i n e s  g e l b  i s t .  N a c h dem d e r  B i l d s c h i r m  g e­
f ü l l t  i s t ,  we r d e n  ü ber  d em MU L T I - B e f e h l j ewe i l s  F a r bw e c h­
s e l d u r c h g e f ü h r t . D i e s e s  P ro g r a m m ze i g t e i n e r s e i t s ,  d a ß  
zwe i o d e r  a u c h  d r e i F a r ben  i m  MU L TI - B e f e h l g l e i ch s e i n  
kö n n e n .  Ob w o h l z . B .  b e i d e n  b l a ug e ze i c h n e t e n  R e c h t ec ke n  a m  
B i l d s c h i rm ke i n  U n t e r s c h i e d be s t eh t , we r d e n  s i e  i n t e r n 
a n d e r s  d a r g e s t e l l t .  D i e se n  Um s t a n d  m a c h e n  w i r  u n s  zu  
N u t ze , i n d em w i r  in  e i n e r  Sc h l e i fe d e r  e r s t e n F a r be i m  
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M U L T I - B e f e h l d i e  zwe i t e  F a r be zuor d n e n ,  der zwe i t e n  F a r b e  
d i e d r i t t e , u n d  d e r  d r i t t e n  w i e d e r  d i e e r s t e  F a r b e . I n  
d i e se r  We i s e  l a s se n  w i r i n  e i n e r  Sc h l e i fe d i e F a r be n  ' ro ­
t i e r e n ' .  E t w a s  g e s tö r t d u rch  d i e B i l d s c h i r m s y n c h r o n i s a t i o n  
e r g i bt s i c h  j e do c h  be i m  Du rc h l a uf d u r c h  l e t z t e r e  S c h l e i fe 
d e r  An s c h e i n  a l s wü r de m a n  e i n e n  Ga n g  e n t l a n g l a u fe n .  D i e s  
g e s c h i eh t ,  i n d e m  m a n  - o p t i s c h  g e s e h e n - z u n ä c h s t  dem  
R e c h t eck  n e b e n  d em d e r ze i t i g e n  g e l b e n  a uc h  Ge l b  z u o r d n e t  
u n d  d a s  ge l be R e c h t ec k d a n n  b l a u  e i nf ä r b t . D a d u r c h  be k om­
m e n  a u ch d i e be i d e n  n e b e n e i n a n d e r l i e g e n d e n  b l a ue n  R e c h t­
ec ke e i n e n  S i n n ,  d a  j a  im  K r e i s  g e t a u s c h t  w i r d .  

K r e ise,  E ll i p se n  

D e n  g l e i c he n  E f fe k t  ha be n w i r  a u c h  i m  fo l g e n d e n  P ro g r a m m­
l i s t i ng ve rwe n d e t : 

1 000 POKE53280 , e  
1 121 1 0  POKE5328 1 , e  

1 020 H I RES 121 , 0 

1 030 t1UL T I  6 , 7 , 7 
1 040 FORX=75T01 0STEP-6 

l e�0 ARe 75 , 1 00 , 0 , 360 , 1 0 , X , X , 1 

1 06121 ARe 75 , 1 1210 , 0 , 360 , 1 1 , X- l , X- l , 2  

1 07121 ARe 75 , 1 00 , 0 , 360 , 1 2 , X-2 , X-2 , 3 

1 12180 HEXT 

1 090 PAUSE l 

1 1 1210 FOR I =1 0eTO l eSTEP- l 

1 1 1 0 MULT I 7 , 7 , 6 

1 1 2121 FORJ= l TO I : NEXT 

1 1 30 MULT I 7 ,  6 ,  7 
1 1 4121 FORJ= l TO I : NEXT 
1 1 5121 MULT I 6 ,  7 ,  7 
1 1 6121 FORJa l TO I : NEXT 
1 1 7121 NEXT 

1 1 80 PAUSE l 121  

1 1 90 PR HH " m  

1 20121 L I ST 

L a s s e n  S i e s i c h  n i c h t  du r c h  d i e  v i e l e n  P a r a me t e r  be i m  A R C­
B e f e h l a b s c h r e c ke n .  D e m  B e f e h l f o l g e n  z u n ä c h s t  d i e  be i de n  
P a r a me t e r  f ü r  X - , u n d  Y - K o or d i n a t e  de s i m a g i n ä r e n  K r e i s - /  
E l l i p s e nm i t t e l p u n k t e s .  An s c h l i eße n d  w i r d d e r  K r e i s a u s­
S C h n i t t  a n g e g e b e n ,  de r g eze i c h n e t  we r de n  so l l ,  g ef o l g t von 
de r Ge n a u i g ke i t  de r Au f l ö s u n g . G e b e n  S i e  z . B .  90  a l s 
Sc h r i t twe i t e  de r W i n k e l a n , so  we r de n  a uf de r Sp i t ze s t e­
h e n de Q u a d r a t e/ R e c h t e c ke g e ze i c h n e t .  Ac h t e c ke e r h a l t e n S i e  
m i t  Sc h r i t twe i t e  45 . J e  n a c h  G r ö ße de r F i g u r d ü r f t e n  
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Sc h r i t twe i t e n  zw i s c h e n 5 u n d  10 fü r e i n e r e l a t i v  r u n d e  
F o rm  d u r c h a u s  a u s r e i c h e n d  se i n . A l s  we i t e r e s  f o l g e n  d i e  
be i d e n  P a r a me t e r  zu r B e s t i mm u n g  de s Ra d i u s .  W ä h l e n  S i e  
be i d e  R a d i en g l e i c h , so e r g i bt s i ch i n  n o r m a l e r  Gr a f i k  e i n  
K r e i s .  Be i me h r f a r b i g e r  G r a f i k  d a r f  de r X - We r t  n u r  d i e 
H ä l f t e  vo m  V - We r t  b e t r a g e n ,  wen n S i e  e i n e n  K r e i s  ze i ch n e n  
w o l l e n .  Ma t he m a t i s c h  g e s eh e n  i s t  d e r  K r e i s  e i n e So n d e r f o r m  
de r E l l i p s e . W i �  be i je d em Gr a f i k b e f e h l g i b t d e r  l e t z t e  
P a r a me t e r  d i e  F a r be a n .  

B i l d  2. 1-4 : B i l d s c h i rmc o py von  F L UCHT E L L  

D i e  l e e r e n  F OR . • •  N EXT- Sc h l e i fe n  i n  d e n  Z e i l e n  1120 , 1140 
u nd 1 160 kö n n e n S i e  a u ch  d u rch  e i n e n  PAUSE- b e f e h l m i t e n t­
s pr ec he n d em P a r a me t e r  e r s e t ze n .  D u rc h  d i e  A bh ä n g i g k e i t  d e s  
Sc h l e i fe n e n d e kr i t e r i um s  v o n  d e r  um g e b e n d e n  Sc h l e i fe u n d  
d u r c h  d i e  Ta t sa c h e be d i n g t , daß d i e um g e b e n d e  S c h l e i fe 
' r ü c k w ä r t s ' l ä u f t ,  e r g i bt s i c h so  e i n e i m m e r  s c h ne l l e r  
we r d e n d e F a r bum s e t z u n g , wa s o p t i s c h  d e n  E i n d r u c k  e rwe c k t , 
d a ß  d i e F o rm i m me r  s c h n e l l  a uf e i n en  z uf l i e ß t . 

L i n i e  

E i n e d r i t t e Mö g l i c h ke i t  m i t  Gr a f i k pr o g r a mme n z u  p ro b i e r e n  
i st d i e V o r g a be  v o n  Va r i a b l e n  a m  P ro g r a mm a n f a n g , so  d a ß  
m a n  e i n ze l n e  Va r i a b l e n  ä n d e r n  ka n n , oh ne  jewe i l s a l l e Va­
r i a b l e n  über  d e n  B i l d s c h i rm e i n g e b e n  zu  m ü s s e n  b zw .  man  a n  
d e n  e i n ze l n e n  P ro g r a mms t e I l e n  n i c h t  i m me r  a l l e Va r i a b l e n  
a u s ta u s c h e n  b r a u c h t .  D i e se F o rm h a b e n  w i r  i n  d e n  n ä c h s t e n  
be i d e n  P ro g r a mme n r e a l i s i e r t . 
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1 000 H I RES6 J 7 

1 0 1 0  SW= 1 0  

1 020 "1=80 

1 030 B l = 1 20 

1 040 B2111 1 40 

1 0�0 FOR I -VTOB 1 STEPSW 
1 060 L 1 NE 0 , 0 , 320 , 1 , 1 

1070 NEXT 

1 080 FOR I =VTOB2STEPSW 

1 090 L 1 NE 0 , 0 , 1 , 200 , 1 

1 1 00 NEXT 

1 1 1 0 FOR I =VTOB 1 STEPSW 

1 1 20 L 1 NE 320 , 200 , 0 , 1 , 1 

1 1 30 NE>n 

1 1 40 FOR I IIIVTOB2STEPSW 

1 1 50 L I NE 320 , 200 , 1 , 0 , 1 

1 1 60 NEXT 
1 1 70 FOR I =VTOB 1 STEPSW 

1 1 80 L 1 NE 0 , 200 , 320 , 1 , 1 
1 1 90 ��EXT 

1 200 FOR I =VTOB2STEPSW 

1 2 1 0  L I NE 0 , 200 , 1 , 0 , 1 

1 220 NEXT 

1 230 FOR I =VTOB 1 STEPSW 

1 240 L I NE 320 , 0 , 0 , 1 , 1 

1 250 �4EXT 

1260 FOR 1 =VTOB2STEPSW 

1 270 L I NE 320 , 0 , 1 , 200 , 1 

1 280 NEXT 

1 290 PAUSE5 
1 300 L I ST 

B i l d  2.1- 5 B i l d s c h i r m c o py v o n  L I N E  

45 
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Z u n ä c h s t  s t e l l e n  w i r a u s  L i n i e n  e i ne e i nf a c he G r a f i k  d a r , 
w i e  s i e  a u ch  a b g e b i l d e t  i s t .  I m  P r i nz i p  we r d e n  i m m e r  v o n  
e i n e m  E c k p u n k t  we g e i n i ge L i n i e n  z u  de n g e g e n ü b e r l i e g e n d e n  
R ä n de r n  g e z o g e n .  D a ß  d i e  P ro g r a mme f ü r  d e n  Meh r f a r be nm od u s  
n i c h t  seh r s t a rk  g e ä n d e r t we r d e n  mü s se n ,  z e i g t d a s  fo l ­
g e n de Be i s p i e l ,  d a s  äh n l i c h e s  i m  Meh r f a r be nm o d u s  b ew i rk t : 

i 000 H I RES6 , 7 

1 0 1 0  MULT I 6 , 8 , 0 
1 020 SW=20 

1 030 VII:6e 
1 0413 B l = 1 40 

1 0S0 B2= 1 60 

1 060 FOR I =VTOB 1 STEPSW 

1 070 L I NE 0 , 0 , 320 , 1 , 1 

1 080 HEXT 

1 090 FOR I =VTOB2STEPSW 

1 1 00 L I HE 0 , 0 , 1 , 200 , 1 

1 1 1 0 HEXT 

1 1 213 FOR I =VTOB 1 STEPSW 

1 1 30 L I HE 320 , 200 , 0 , 1 , 2  

1 1 40 HEXT 

1 1 50 FOR I =VTOB2STEPSW 

1 1 60 L I NE 320 , 200 , 1 , 0 , 2  

1 1 70 HEXT 

1 1 80 FOR I =VTOB 1 STEPSW 

1 1 90 L I HE -0 , 200 , 320 , I , 3  

1 200 HEXT 

1 2 1 0  FOR I =VTOB2STEPSW 

1 2213 L I HE 0 , 200 , 1 , 0 , 3  

1 230 HEXT 

1 240 FOR I -VTOB 1 STEPSW 

1 250 L I HE 320 , 0 , 0 , 1 , 1 
1 260 HEXT 

1 2713 FOR I =VTOB2STEPSW 

1 280 L I HE 320 , 0 , 1 , 200 , 1 

1 290 HEXT 

1 300 PAUSE5 
1 ::t 1 "  I T !Cl:T 
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B i l d 2 . 1-6 B i l d s c h i r m c o py von L I N E M U L T I  

E s  wu r d e n  be i de G r a f i k e n a bg e b i l d e t , um I h ne n  
s c h i e d l i c h e n  A u f l ö s u n g e n  m i t  d em COP Y - B e f e h l 
u n d  f ü r  Me h r f a r bmo d u s  a uf z u z e i g e n .  

DRAW , ROT 

d i e  u n t e r­
f ü r  N o r m a l -

D i e  vor h e r  be s c h r i eb e n e n  B e f e h l e  B LOCK , R EC u n d  A R C  s ow i e  
d e r  B e f e h l CI R CL E  l a s se n  n a t ü r l i ch n u r  d i e g r a f i s c h e  Au s­
g a be von fe s t  vor g e g e b e n e n  geome t r i s c h e n F o r m e n z u . E i ge n e  
F o r me n  k a n n  m a n  m i t d e r B e f e h l s k o m b i n a t i o n  R OT u n d  D R AW 
e rze ug e n .  

W i c h t i g :  D e r  B e f e h l R O T  m uß a uc h  g e g e b e n we r de n ,  we n n  we­
d e r D r eh u ng noc h V e r g rö ß e r u ng bea b s i c h t i g t i s t ,  d a  s o n s t  
d e r  B e f e h l DRAW n i c h t  f u nk t i o n i e r t .  

O b  m a n s i c h  s e i n e F i g u r e n  a u s  k u r ze n L i n i e n , k l e i n e n  
R e c h t ec k e n  u n d  B l ö c ke n  o d e r äh n l i c h e n  F o r m e n  z u s a m me n s e t zt 
o d e r  m i t  D RAW , i s t  w o h l Ge s c hm a c k s sa c h e  d e s P ro g r a m m i e r­
e r s .  D i e  P ro g r a m m i e r u ng m i t D R AW i s t r e c h t  a uf w e n d i g . Z u­
n ä c h s t  m ü s se n  Z e i c he n r e i h e n  def i n i e r t  we r d e n , i n d e m  f ü r  
j e d e n  e i n ze l n e n P u n kt  g e s a g t  we r d e n  m uß , w o  d i e se r  r e l a t i v  
z u m  l e t z t e n  P u nk t  s t eh e n  so l l .  D . h .  S i e  ze i c h ne n  ä h n l i c h  
w i e a uf P a p i e r , f o r t l a u fe n d .  
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N a c h  e i ne r  k u rze n Z e i t  ha t ma n d i e f ü r  d i e ve r s c h i e d e n e n  
R i c h t u n g e n ( u n d  o b  e i n  P u nk t  ge se t zt we r d e n  s o l l  o d e r 
n i c h t ) b e nö t i g t e n  An g a be n  ( Z i f fe r n  1 b i s  8 )  a u swe n d i g  i m  
K o p f  u n d  m a n  b r a u c h t  n i c h t  m e h r  n a c h s c h a u e n ,  w a s  d o c h  
e i n i ge s  a n  Z e i t  spa r t .  J e do c h  i �t d a s  E i n t i p pe n  u n d  T e s t e n  
v o n  m i t d em D R AW- B e f e h l  g e ze i c h n e t e n  F o r me n  r e c h t  m ü h s a m . 
We n n  S i e  de n R OT- B e f e h l a nwe n d e n  wo l l e n , kö n ne n  S i e  a u c h  
g e r a d e  L i n i e n n i c h t  m i t d em L IN E - B e f e h l z i e he n ,  d a  d i e se 
n i c h t  um g e s e t z t  we r d e n .  

1 000 H I RES6 J 7 
1 0 1 0  A'- 1 6666666666!.5�I5�:5555�57777777777e888e88ee89 " 

1 020 FOR I -0T07 
1 030 FORJ- 1 T07 
1 040 ROT I J J  

1 050 DRAW A$ J 1 �5 J 95 J l 
1 060 PAUSE0 . 5  
1 070 HEXT 
1 080 HEXT 
1 090 PAUSE5 

B i l d  2.1-7 B i l d s c h i r m c o py von  D RAWR OT 
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We n n  S i e  äh n l i c he P a s sa g e n  i n  I h r e r  s e l b s tg ew äh l t e n  F i g u r  
ha be n ,  s o  e m p f i eh l t  e s  s i e h ,  d i e  v o n  B a s i c  z u r  Ve r f ü g u n g  
g e s t e l l t e n  Z e i c h e n r e i h e no pe r a t i o n e n  zu  ve rwe n d e n  u n d  I h r e  
Z e i c he n r e i h e n  s o  zu g e s ta l t e n ,  d a ß  s i e  t e i l we i se w i e d e r  
ve rwe n d e t  we r d e n  kö n ne n . 

Z u  D e m o n s t r a t i o n s zwe c ke n  h a be n  w i r  e i n  e i nf a c h e s Q u a d r a t  
h e r a n g e z o g e n ,  d a s  i n  Z e i l e 1 0 1 0  d ef i n i e r t  w i r d .  I n  zwe i 
i ne i n a n d e r g e s c h a c h t e l t e n  Sc h l e i f e n  w i r d  a n s c h l i eß e n d  
j ewe i l s d i e  F i g u r  g e d r eh t  u n d  ve r g rö ß e r t . 

Au sm a l en von Forme n  

1 1211210 H I RES 6 , 6 

1 121 1 121  MULT I 6 ,  7 ,  8 

1 12120 R$= 1 66666666665555555555777777777788888888889 " 

1 12130 FOR I =I2IT07 

1 1214121 ROT L 4 
1 1215121 DRRW R$ , 8e ,  1 0121 , 1 

1 12160 ��EXT 

1 1217121 PA I NT 80 , 50 , 2 

1 1218121 PR I NT 8121 , 1 5121 , 2 

1 1219121 PR I NT 2121 , 1 121121 , 2 

1 1 121121 PA I NT 1 30 , 1 121121 , 2 

1 1 1 0 PR I NT 121, 121 , 1 

1 1 2121 PA I NT 121 , 1 99 , 1 

1 1 3121 PA I NT 75 , 98 , 1  
1 1 4121 PA I NT 75 , 1 1212 , 3 

1 1 5121 PA I NT 85 , 98 , 3  

1 1 6121 PR I NT 85 , 1 1212 , 1 

1 1 7121 PA I N T  78 , 95 , 3  

1 1 8121 PA I NT 78 , 1 1215 , 1 

1 1 9121 PA I NT 82 , 9 5 , 1 

1 2121121 PA I NT 82 . 1 1215 , 3 
1 2 1 121  PAUSE 1 0  
1 22121 L I ST 

Z u r E r s t e l l u n g a n s pr e c he n d e r  G r a f i k e n a uf d e m  B i l d s c h i rm 
g i b t e s  n o c h  d e n PA I NT- B e f e h l ,  m i t d e m  be g r e n z t e  F l ä c he n  
a u s g em a l t  we r d e n  kö n n e n . A c h t e n  S i e  be i m  Au sm a l e n  b i t t e  
d a r a uf ,  d a ß  d i e a u s z um a l e n d e  F l ä c he ke i n e  ' u n d i c h t e  
St e l l e ' a uf we i s t .  D e r  P A I N T- B e f e h l e r s pa r t  I h n e n  m ü h s a me s 
E i n t i p p e n  l a n g e r  Z e i c h e n r e i h e n  f ür d e n  D R AW- B e f e h l .  M i t  
d em D R AW- B e f e h l br a u c h e n  S i e s o  n u r  n o c h  d e n  R a h m e n z u  
e r s t e l l e n  u n d  d i e s e n  d a n n  a n s c h l i eße n d  m i t d em P A I N T­
B e f e h l a u s z u f ü l l e n .  
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B i l d  2 . 1-8 : B i l d s c h i r m c o py von  P A I N T  

D u r c h  Ve rwe n d u n g  d e r  Meh r f a r b e n g r a f i k  wu r d e  a u s  u n s e r e m  
Q u a d r a t  i m  l e t zt e n Be i s p i e l  nun  e i n  R e c h t e c k  b zw .  e i ne 
R a u t e  fü r d i e  D r eh u n g  um 90 u n d  2 70 G r a d .  M i t  d e n  a uf ­
g e f ü h r t e n  P A I N T- B e f e h l e n  w i rd j ewe i l s e i n  P u n k t  i n  d e n  
e i n ze l n e n  F e l d e r n  l o ka l i s i e r t , u n d  d a s  U n t e r p ro g r a m m  i n  
S i m o n ' s  B a s i c  f ü l l t  n a c h h e r  b i s  zu  de n Gr e n ze n  d i e se 
F l ä c he a u s . 

I n  B i l d  2 . 1-8 s i eh t  ma n de u t l i c h , d a ß  d i e e r s t e n  be i d e n  
F a r b e n  i m  M u l t i c o l o r m o d u s  be i e i n e m  G r a f i k - H a r d c o p y  i n  de r 
Re ge l n u r  a n  de n R a n d l i n i e n  u n t e r s c h i e d e n  we r d e n  kö n n e n .  

Wo l l e n  S i e  zw i s c he n Gr a f i k  u n d  T ex t m o d u s  i n n e r h a l b  e i n e s  
P ro g r a m me s  h i n- u n d  h e r s c h a l t e n ,  o h n e  j ewe i l s  d i e  Gr a f i k  
n e u  ze i c h n e n  z u  mü s se n  - wa s be son d e r s  be i E r s t e l l u n g 
e i n e r  Gr a f i k  m i t  J o y s t i ck r e c h t  m ü h s a m  i s t ,  k ö n n e n S i e  
C S E T  0 u n d  C S E T  1 ve rwe n d e n . E i n  S p e i c he r n  v o n  G r a f i k e n  
w i rd v o n  S i m o n ' s  B a s i c  n i c h t  u n t e r s t ü t z t . E i n e m ö g l i c h e  
v o r g e h e n swe i s e i s t  i n  Ba n d  3 d a r g e s t e l l t .  

2. 2 Texte i m  Gr af i kmod u 8  / Graf i k  u n d  Spr i t e s  

I n  d i e sem Ka p i t e l  w o l l e n  w i r e i n i g e s  ü b e r  d a s  M i s c h e n  von  
Texten  und  S p r i t e s  m i t dem  Gr af i km o d u s  a uf ze i g e n .  D a zu 
h a be n  w i r a l s  Be i s p i e l  e i n  Te i l  e i n e s  R o u l e t t e- P r o g r a m m s  
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g ew äh l t , d a s  d a s  Sp i e l fe l d  a n  e i nem  R o u l e t t e- Au t om a t e n , 
w i e  S i e  a u ch  i n  S p i e l - Ca s i no s  s t e he n ,  n a c h b i l de t .  H i e r  
we r d e n  n u r  m i t  d e n  Z a h l e n  0 b i s  12 g e s p i e l t , m i t  e i n e r  
A n o r d n u n g , w i e  S i e  i n  n a c h f o l g e n d e m  B i l d  d a r g e s te l l t i s t .  

1 1 : : : : 1 1] 1 1 1 : : " 1 1 1 1 1 1 " "  : : 1 ' 

. . . , ; "  . . . . . · · " 
. . 

· 
. . . . ·,·I·,·, . .

.
.

. .  ·\ : 
. . . . .

.
. . . . 
i l· : : I· j · · · · ·

· · ·
· ·
: : ; i l • · · • ·5· · · · · · · · · · · · · · · · · · ·  . . · · · ; , · · , " I " • • • , . . . . 1 1 1 1  , I 1 1 I . . . . • . . " ' 1 ,  

, . , . ' · ' · · ·i i ·" · · ' · , ;  . . . . . . · · · · · · · · · · · · l l i ; · ·  . . · ·  . . · · · · · ·  . . · j l ' ·  . . . . . . . . . . . . , . . , . :  . . " . . · · ,  " I 0 1 ' : 1 1 " ' " " " 
" •• ' " ,  1 1 ' . . , " ,  1 1 ' " .  1 . , . . . . . . . . . . . . . . . . . . . . . , 1 "

" · · · · · ' 1 . . I ,  , I , . . . .  1
• . ' 1 ' 1 , ,

1 1  1 1  . , .' ... '.', • • • • •  • • • • • • . . · ' 1  
I 1 " 1 ." . . . . , . . . . . " ' , " 1 • • , , ' . . . . .  , . \  . . . . .  3 I 
I 1 " 1 ' I "

' '
' ' '

'
' ' ' ' ' '

'
" . . . "

.
: : ' ' ' ' . , ,

1 , 1 ' , . " < ' " ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

I 1 1 ' . . . . . . . . . . . . ,.,,,I . . . . . . . . . . . . I , i  . . . . . . . . . . . . . . , , · . · . . . . . . . . · : : : : : : : : : ; ; l i l l i l ; ; ; : : : : : : : : " '  . . . . . , , , . . . . . . . .  , , . . . . . . .  ! , . " . . . . . . . . . . . . . " . . . . . " . . .  1 .  
. . . . 7 ' 1 . ,  

. " . " . . . , " . " . , . " " "  " " , , ' "
' '

'
' ' ' ' ' ' ' ' ' ' ' ' ' , 1 , 1 '  ' 1 1 1 1 : : 1 1 " " ,  ' . I . : '  I " ' t l .  f 

" ' , . . . . . . . . . .  ' ' ' .,.1." 
.
. . . . . . . . . . . " , . , " ' " . . . . . . . . . . . . . . . .

. . . . . .1.' . . . '.' 1 1  , . , . 1  " . ; " " , l i  : : , 1 . " ' ' ' ' ' ' ' ' ' ' , , , , , , , , " " " ; i "" : . . ' · , · · · · . . . . . 1 1 : 1 1 ,  " " " . 9 " ' ' ' ' ' ' ' ' ' 1 1 : : 1 1 " " ' "  . . . . . . . . . . . . . 
" " , " ,  I I '" . . . . . . . · · . . 1 . . . . . .  . . . . . . . • .

• . • • . • . • . 
1 " , • . • . . . . . . . . . • • • • • •  1 • • . 

1 [1 1 \ 1 . . 1 \  
. . . . . . . . . . . . . . . 
11 1 1 : : " " l i " 1 1 1 '  1 1 "  

B i l d  2 . 2  : B i l d s c h i rmcopy von KESSEL 

""" 1 1 : : " 1 1 1 1 

De r Ke s s e l i s t  som i t  i n  d r e i ze h n Se k t o r e n  u n t e r t e i l t .  D i e  
S e k t o r e n  wo l l e n  w i r  m i t d e m  L I N E - B e f e h l e r s t e l l e n ,  d i e  
Z a h l e n  so l l e n  m i t  dem CHAR- B e f e h l e i n g e t r a g e n  we r d e n  u n d  
d i e o be re u n d  u n t e r e  Ze i le  m i t d em T EX T - B e f e h l .  D i e  ro l ­
l e n d e K ug e l  w i r d d u r c h  e i n  S p r i t e  d a r g e s t e l l t .  

Z u n ä c h s t  d a s  L i s t i n g :  

L 000 REM * � * * * * * ** * * ************* * * * * * *  

1 0 1 0  REM * VORSPANN * 
1 02121 REM ****** * * * * ********** * * *** * * * * *  

1 0 :30 ',/ = :i :::: 2 4 ::: 

1 04 i,3 F.:Et'1 ; 
1 050 REM - - - KOORD I NATEN DER Z A H L E N  

1 (16121 REt'l ; 

1 1217121 D I MX ( 1 6 ) , Y ( 1 6 ) , A < 1 6 ) , F ( 1 6 )  

1 �j:3e 
1 090 
1 1 00  
1 1 1 0 

DA1TI  
DATA 
DFITA 
DATR 

7' 1 , 32 ) 4 ::: , 1 
1 09 ,  l J 3 ., 4 '::' -' " 
:34 .. L:::3 , 5 [1 , 2 1 ':;"� I'�, .'�, ::i 1 :3 "- .... , ,:, .:;; ) 

�:Et"1 CI 
:;: F.:E t'1 1 

1�:EI " l  2 

F.:Et1 .-, .,::. 
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1 1 20 DATR 44 . 38 , 52 , 2 
1 1 30 DATA 97 , 38 / 53 / 3 
1 1 40 DATA 1 2 , 8 3 , 5 4 , 2 

1 1 5 0  DATA 1 8 , 1 1 1 . 55 , 3 

1 1 6 0  DA TA 84 . 1 46 . 56 . 2 

1 1 70 D A T A  58 , 1 46 . 5 7 . 3  

1 1 8 0  DA TA 1 23 , 1 1 1 . 4 9 , 2 

1 1 9 0  D A T R  1 3 1 . 1 1 1 . 48 . 2 

1 20 0  DATA 1 8 , 55 , 49 , 3 
1 2 1 0  DA TA 26 , 55 , 49 . 3 
1 220 D A T A  1 1 5 . 55 . 49 , 2 

1 230 DATA 1 23 . 55 , 50 . 2 
1 2 40 REt1 : 

F.:EN 4 
F�E t1 5 

F.:Et" 6 

F.:E t1 ? 

F.:Et1 8 

F.:E t1 9 

F.:Et1 1 121 

R Et1 1 13  
RE t1 1 1  

REt1 1 1  

RE t1 1 2  

RE t" 1 2  

( 1 ) 
( 2 )  

( 2 )  

1 250 REM - - - - - K O O R D I N A T E N  E I NLESEN 

1 2613 REt1 : 
1 270 FOF.: I = 1  T0 1. 6  

1 28�1 READ r.: ( I ) 
129�:3 F�E A D'T' ':: I ) 

130�:3 F.:E ADA ( I ) 
1 3 1 0  READ F ( I )  

1 320 t'4EXT 

1 330 REM : 

1 340 REM - - - - - KOO R D I NATEN KUGEL ------
1 :35 0  R E t1 : 

1 360 D I MX 0 ( 1 3 ) . Y0 ( 1 3 )  

1 3 70 DATA 1 63 . 82 
1 380 DATA 2 1 5 , 88 

1 390 DATA 267 . 1 05 
1 400 DATA 279 . 1 33 

1 4 1 0  DA TA 2 6 7 , 1 6 1  

1 4 20 DATA 2 39 , 1 83 

1 4 30 DATA 1 89 . 1 96 

1 440 DATA 1 37 . 1 96 

1 4 50 DATA 8 9 . 1 8 3 

1 460 DA TA 57 . 1 6 1  
1 4 70 DATA 45 , 1 33 

1 480 DATA 6 5 , 1 05 

1 4 90 DATA 1 09 . 88 

1 500 REM : 

REt1 121 

F.:Et1 5 

F.:Et1 1 2  

F.:E t1 :::: 

F�E t" 1 �1 

REt" 1 

REt1 8 
REM 9 

F�Et1 2 
REt1 7 
REt1 6 

REt" 1 1  
r�EM 4 

1 51 0  REM ----- KUGEKKOOR . E I NLESEN 

1 520 REM : 

1 530 FOF.: I = 1  T0 1 3  

1 540 RE AD :>!'0 ( I ) 
1 55 0  READ 'fe! ( I )  
1 560 t'lE :X:T 
1 570 R E t1 : 

1 580 REM - - - - - KUGEL DEF I N I EREN -------
1 590 F.:Et1 : 

1 600 DES I GN 0 . 32*64+49 1 52 

1 6 1 0  � • • • • • • •  BBBBBBB • • • • . • • • • •  

1 620 @ . . . . .  BBBBBBBBBBB • • • • • • • .  

K a p i t e l  2 
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1 630 @ . . . .  B B B B B B B B B B B B B . L L  • . . . 
1 64 0  @ . . •  BBBBBBBBBBBBBBB • . • • • .  
1 650 @ . •  B B B B B B B B B BBBBBBBB • . • • . 

1 66 0  @ . B B B B B B B B BBBBBBBBBBB • . • . 

1 67 0  @ . B B B B B B B B B BBBBBBBBBB . . • •  

1 680 @BBBBBBBBBBBBBBBBBBBBB . • .  
1 69 0  @ B B B B B B B B B B BBBBBBBBBBB . • .  
1 70 0  @ B B B B B B B B B B B BBBBBBBBBB . • .  
1 7 1 0  @BBBBBBBBBBBBBBB BBBBBB . • •  
1 720 @ B B B B B B B B B B B BBBBBBBBBB . . . 

1 73 0  @ B B B B B B B B B B BBBBBBBBBBB • • .  
1 740 @BBBBBBBBBBBBBBBBBBBBB • . •  
1 750 @ . B B B B B B B B B B BBBBBBBBB . . . •  
1 760 @ . B B B B B B B B B B B BBBBBBBB . • . .  
1 77 0  @ • .  B B B B B B B B B B B B B B B B B  • . . • •  
1 780 @ . . .  B B B B B B B B B B B B B B B  • • . . . •  
1 79 0  @ • . . .  B B B B B B B B B B B B B  • . . • . . .  
1 80 0  @ . . . . .  BBBBBBBBBBB . . . . . . .  . 
1 8 1 0  @ . . • . . • • B B B B B B B  • • • • • • • • • .  
1 820 RE M ****** * * ********************** 

1 83 0  RE M * HAUPTPRO GRAMM * 

1 840 REM *** * * * ************************ 

1 850 H I RE S 7 , 7 :  M UL T I 6 , O , 2 
1 86 0  P O K E 5 3 2 8 0 , 7  

1 87 0  POKE5328 1 , 7  

1 89(1 REt1 : 
1 90 0  R EM - - - T E X T E  OBEN UND UNTEN - - - -

1 9 1 0  F.:E t'1 : 
1 920 T E ;:.:;r 5 ,  5 ., " C ot'1 t'1 0 D O P E  64 " , 1 .' 2 ., 1 2  
1 93��1 TE:�:T 35 , 1 ::: 0 , 1 /  F.: OUL ETTE " , 1 , 2 ,  1 2  

1 94 ��1 F.:Et1 : 
1 950 P E M  - - - P A H M E N  Z E I C H N E N  - - - - - - - - -

1 96 0  F;:E t1 : 

1 97 0  F O P Y = 0 T 0 2 * n - . 4 S T E P 2 * n / 1 3  

1 980 L I NE 7 5 , 1 0 0 , 7 5 + 7 5 * S I N ( Y ) , 1 00 + 7 S * C O S ( Y ) , 1 

1 990 Z= 'T'+2*n ,···' 1:3 
2000 L I NE 7 5 + 7 5 *S I N ( Y ) , 1 0 0 + 7S * C O S ( Y ) , 7 S + 7 5 *S I N ( Z ) , 1 00 
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2 0 1 0  Y l = 7 5 + 3 / S * ( 7 S * S I N ( Y »  + 7 5 * C O S ( 2 ) , 1 

2 0 2 0  Y2= 1 0 0 + 3 / 5 * < 7S*COS ( Y »  
2030 Z l = 7 5 + 3 / 5 * ( 7 S * S I N ( Z »  

2040 2 2 = 1 0 0 + 3 / 5 * ( 7 5 * C O S ( 2 »  

2 0 5 0  L I NE Y l , Y2 , Z l , 22 , 1 
2060 t·1E ::-n· 

2 ( 170 F.:E t'l : 

2080 P E M - - - Z A H L E N  Z E I C H N E N  - - - - - - - - -

2 0 9 0  F.:E r'l : 

2 1 0 0 F O F.: :'-:; = 1 TO 1 6  

2 1 1 0  C H A R  X ( X ) , Y ( X ) , A ( X ) , F < X ) , 3  

2 1 2 �3 t·1D:;r 
2 1  :30 PAU:3E  1 
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2 1 4 0 MOB SET 0 . 3 2 . 1 . 0 . 0  

2 1 5 0 R E M  

2 1 60 REM 
2 1 7 0 R E M  

2 1 80 REM 

2 1 90 REM 

KUGEL D E F I N I E R E N  U N D  

VON M I T T E  N A C H  ZERO 
WANDERN L A S S E N  

2 2 0 0  MMOB 0 . 1 7 1 . 1 5 0 . 1 6 3 . 8 2 , O . 2 55 

22 1 0  PAUSE2 

2220 XY= l 

2230 R E M  

2 2 4 0  REM Z U F A L L S Z A H L  F U E R  E N D E  

2250 R EM - - - B E S T I M M E N  U N D  KUGEL 

2 2 6 0  REM - - - ROLLEN 
2270 R E M  : 

2280 ZU= I NT C 1 2*RND ( 6 )  
2 2 9 0  FOR I = I T0 1 00+ZU 
2300 X 0 = X 0 < X Y )  

2 3 1 0  Y 0 = Y 0 ( X Y )  

2 3 2 0  XY=XY+ l 

2 3 3 0  I F XY) 1 3 T H E N X Y = 1 

2340 R L O C M O B  0 . X0 . Y0 . 0 . I 

2350 NEXT 
2360 PAUSE I 0 · 

2370 P O K E V + 2 1 . 0  

2380 E N D  

Ka p i t e l  2 

Im  V o r s pa n n we r d e n  zu n ä c h s t  d i e  D a t e n  f ü r  d i e a u s z u g e b e n­
de n Z i f fe r n  am  Sp i e l fe l d d e f i n i e r t . D a  d e r CHAR - B e f e h l 
ve rwe n d e t  we r d e n  s o l l ,  m ü s s e n  d i e X- u n d  V- K o or d i n a t e n , 
de r ASCI I - We r t  de s Ze i c he n s  u n d  d i e  F a r be a n g e g e be n  we r­
d e n . B e i d e n  F a r b e n so l l  d i e  Z a h l n a t ü r l i c h  e n t s p r e c h e n d  
rot  o d e r  s c h wa rz  e i n g e f ä r bt se i n  u n d  d i e  N u l l w o l l e n  w i r  
b l a u  e i n f ä rb e n .  Obw o h l  n u r  d r e i z e h n Z a h l e n  a u sg e ge b e n we r­
den m ü s se n ,  b r a u c h e n  w i r  i n sge s a m t  s e c h zeh n We r t e , d a  d r e i 
Z a h l e n  j e zwe i Z i f fe r n  be s i t ze n .  I n  d e n  Ze i l e n  1270 b i s  
1320 we r d e n  d i e  D a t e n  i n  d i e e n t s pr e c h e n de n F e l d e r  e i n­
g e l e se n .  

A l s  n ä c h s t e s  we r d e n  d i e P o s i t i o n s d a t e n  f ü r  d i e  d r e i ze h n 
Fe l d e r  be s t i m m t , d i e n a c h her  d i e  Bewe g u ng d e r  K ug e l s i ­
m u l i e re n  so l l e n .  D e r  E i n f a c h he i t  ha l b e r  s p r i n g t  d i e K u g e l 
a uf e i n em g e r a d e n Weg i n  d a s  n e ue Fe l d .  Op t i s c h  f ä l l t  d i e s  
f a s t  g a r  n i c h t  a uf ,  d a  e i n  K r e i s  m i t  d r e i ze h n ' E c ke n '  be­
s c h r i e be n  w i r d .  D i e  D at e n  für  d i e K ug e l s i n d  i n  d e r R e i ­
h e n f o l g e a m  Sp i e l fe l d  a n g e g e b e n :  i m  Uh r z e i g e r s i n n ;  s o , w i e  
s p ä t e r  a u c h  d i e K ug e l ro l l e n  s o l l .  Auch  d i e s e  D a t e n  we r d e n 
i n  e i n e r  F OR • • •  N EX T- Sc h l e i fe e i n ge l e se n . 



Gr a f i k be f e h l e  55 

D a n n  w i r d  d a s  S p r i t e  f ü r  d i e  K ug e l  d e f i n i e r t , w o b e i h i e r 
zu be a c h t e n  i s t ,  d a ß  i m  h o c h a u f l ö se n de n Gr a f i km o d u s  d e r  
We r t  4 9 1 52 ( $ COOO ) b e i d e n  B l o c ka d r e s s e n  z u  a d d i e r e n  i s t .  

I m  Ha u p t p r o g r a m m  w i r d zu n ä c h s t  d i e  G r a f i k  e i n g e s c h a l t e t  
u n d  - f ü r  d i e Au s g a be n a c h  Ab b r u c h  d e s P ro g r a mm s  - d i e 
e n t s p r e c he n d e n  We r t e  f ü r  R a h m e n u n d  H i n t e r g r u n d  g e se t zt . 
D i e  Z e i l e n  1920 u nd 1930 g e be n  d i e b e i de n  T e x t ze i l e n  a m  
o be r e n  u n d  u n t e r e n  B i l d s c h i rm r a n d  a u s .  D i e  be i d e n  Z a h l e n  
v o r  d em T e x t  g e b e n  d i e  X - u n d  V- P o s i t i o n  a n ,  d i e d r e i 
Z a h l e n  d a h i n t e r  Z e i c h e n typ , G r ö ß e  u n d  A b s t a n d  d e r  B u c h ­
s ta be n .  D i e l e t zt e n  P a r a me t e r  w u r d e n  b e w u ß t  g l e i ch g e­
w ä h l t .  I n  d e n  Z e i l e n  1 9 70 b i s  2 060 w i r d  d e r  R a h m e n ge­
ze i c h ne t ,  d a be i w i rd e i n e  Sch l e i fe v o n  0 b i s  2* P I  d u r c h­
l a uf e n .  D i e s  be s c h r e i bt e i ne n  Vo l l k r e i s .  D u r c h  d i e 
Sc h r i t twe i t e  w i r d d e r  V o l l kr e i s  i n  d r e i zeh n Te i l e g e t e i l t .  
F ü r  j e d e s  F e l d w i r d  d e r  e n t s p r ec h e n d e  R a d i u s  g e z e i c h ne t  
u n d  a n s c h l i eß e n d we r d e n  zwe i K r e i sa b s ch n i t t e , d i e  d e n 
i n n e r e n  u n d  ä u ß e r e n  K r e i s  d e s  Sp i e l fe l d e s  d a r s t e l l e n  
so l l e n ,  d a r g e s t e l l t .  D i e B e r e c h n u ng m a g  a m  A n f a n g  e tw a s  
kom p l i z i e r t  a u s s e h e n ,  i s t  e s  a be r  n i c h t , we n n  m a n s i c h  
ve r d e u t l i c h t ,  d a ß  d i e be i d e n  W i n ke l f u n k t i o n e n  S i n u s  u n d  
Co s i n u s  be i e n t s p r ec h e n d e r  P a r a me t e r i s i e r u n g  a u c h  e i n e n  
K r e i s  be s c h r e i be n .  E tw a s  ü be r s i c h t l i c h e r  a l s d i e e r s t e n  
be i d e n  L I N E- B e f e h l e , a be r  a uc h  spe i c h e r p l a t z a uf we n d i g e r  
i s t  d e r  l e t zt e  L IN E - B e f e h l ,  d e s s e n  V o r l a uf i n  Z e i l e 2 0 1 0  
be g i n n t .  

D i e b i s h e r  g e z e i c h ne t e  F i g u r  ka n n  a u c h  m i t  d e m  A R C- B e f e h l 
d a r g e s t e l l t we r d e n ,  w o d u r c h  d i e  B e r e c h n u n g e n  m i t S i n  u n d  
COS e n t f a l l e n .  D i e ze i t l i c h e R e i h e nf o l g e i s t  a l l e r d i n g s  
d a n n a u c h  g e ä n d e r t .  D i e  Se q u e n z  kö n n t e  d a n n  w i e  f o l g t  
a u s s e h e n :  

1 950 REM - 1- R A H M E N  Z E I C H N E N  ---------
1 9 60 R E M  : 

1 970 �ORY=0T0360S T E P 3 6 0 / 1 3  

1 980 ANGL7 5 . 1 00 , Y , 75 , 75 , 1 

1 990 NEXT 

2000 ARC75 , 1 00 , 0 , 360 , 360 / 1 3 , 7 5 , 75 ,  1 

2 0 1 0  A R C 7 5 . 1 0 0 , 0 . 360 , 3 6 0 / 1 3 , 4 5 , 45 , 1 

I n  d e r  S c h l e i fe von  Z e i l e 2 100 b i s  Z e i l e 2 12 0  we r d e n  d i e 
we i t e r  o b e n  e i n g e l e s e n e n D a t e n  m i t  d em CHAR - B e f e h l a uf d e m  
B i l d s c h i r m  a u sg e g e b e n .  

M i t  dem B e f e h l i n  Z e i l e 2 140 we r d e n  z u n ä c h s t  d i e  g r u n d­
l e g e n de n D a t e n  f ü r d a s  S p r i te d e r  K ug e l d ef i n i e r t  ( ve r g i .  
a uc h  K a p i t e l  3 ) . M i t  dem  MMOB - B e f e h l i n  Z e i l e 2200 w i r d  
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d i e K ug e l  m i t  l a n g sa m s t e r  Ge s c hw i n d i g ke i t  vom M i t te l p u nk t  
z u  d e r  Z e ro i m  S p i e l fe l d bewe g t . D i e s  so l l  d e n  be i S p i e l ­
be g i n n ü b l i c he n  Vor g a n g  n a c h b i l d e n . D a n n  w i r d  i n  Z e i l e 
2 28 0  e i ne Z u f a l l s z a h l zw i s c he n  0 u n d  12  d ef i n i e r t . D i e s  
s o l l we i t e r u n t e n  e i n e de r d r e i ze h n Z a h l e n  zuf ä l l i g a u s­
w ä h l e n .  D a m i t  d i e K ug e l  n i c h t  zu k u rz ro l l t ,  w i r d i n  Z e i l e 
2 290 d e r  E n dwe r t  d e r  Sc h l e i fe a uf 100 p l u s  Z uf a l l s za h l 
fe s tg e l e g t . In  d e r  V a r i a b l e n  X Y  w i rd f e s t g eh a l t e n ,  we l c h e r  
We r t  a u s  d e n  F e l d e r n  X O ( )  u n d  YO ( ) z u r  B e r e c h n u n g  d e r  
n e u e n P o s i t i o n  d e r  K ug e l  h e r a n g e z o g e n  we r d e n  so l l .  D i e se 
V a r i a b l e  w i r d  i n n e r h a l b  d e r  Sc h l e i fe j ewe i l s um e i n s er­
h ö h t  u nd be i E r r e i c h e n  d e r  v i e� ze h n  a uf e i n s zu r ü c k g e ­
s e t z t .  M i t  d e m  R LOCMOB- B e f e h l i n  Z e i l e 2 340 w i r d d i e  K ug e l  
n un bewe g t ,  wo be i a l s  Ge s c hw i n d i g ke i t  n o c h  d e r S c h l e i f e n­
p a r a m e t e r  I h e r a n g e z og e n  w i r d , um d a s  L a n g s a me rwe r d e n  d e r  
K ug e l  z u  s i m u l i e re n .  

2 . 3  Ba l ke n d i a g ramme 

In d i e sem Ka p i t e l  w o l l e n  w i r ku r z  a uf e i n  P ro g r a m m  e i n­
g ehe n ,  d a s  w i r  s c h on i n  B a n d 3 v o r g e s t e l l t h a b e n :  B a l ke n­
d i a g r a mme i m  M eh r f a r be nmod u s , m i t e i nem  d r e i ge t e i l t e n  B a l ­
ke n .  D i e s  i s t e i n e ü b l i c he Me t h o d e , um P ro ze n t ve r ä n de r u n­
g e n  od e r  ü b e rh a u p t  zah l e nm ä ß i ge Ve r ä n de r u n g e n  g r a f i s c h  
d a r z u s t e l l e n .  

I n  A n h a n g  2 f i n d e n  S i e  d a s  P ro g r a mm l i s t i n g ,  w i e  w i r  e s  i n  
B a n d 3 be s p ro c h e n  ha be n .  

B i l d  2 . 3  B i l d s c h i r m c o py e i n e s  Be i s p i e l s  von  BALK E N5 
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D a ß  g e g e n ü b e r dem im A n h a n g  2 vor g e s t e l l t e n  P ro g r a m m  n i c h t  
v i e l  g e ä n d e rt we r d e n  m uß , s e h e n S i e  a n  f o l g e n d e m  L i s t i n g : 

1 00121 REM ************************************************ 
1 0 1 0  REM * B A L K  E N 5 * 
1 1212121 REM ************************************************ 
1 12190 COLOUR 1 1 , 1 1  
2121121121 REM ********** ********************** **************** 
20 1 0  REM * DATEN ERFASSEN UND VORBERE I TEN * 
21212121 REM ************************************************ 
2030 I NPUT 1 1  :iF1t�ZAHL DER BALKEN 1 1  j AB 
204121 D I t1W B ';: AB , :3 ) 
20510 D I MH O ( AB , 3 )  
2060 REM----- WERTE DER BALKEN ERFASSEN - - - - - - - - - - - - - - - - -

2070 FOR I = l TOAB 
2080 FORJ= 1 T0 3  . 
2090 PR I NT I  j " TE F: B A LI< Et� " ; J j " -TEF.: E I t-H R A G " ;  
2 1 00 I NPUTWB C I , J ) 
2 1 1 0  W B C I , 0 ) =W B C I , 0 ) +WB C I , J ) 
2 1 2121 �4E X T  
2 1 30 t·4E�"';T 
2 1 40 REM- - - - - MAX I MUM B EST I MMEN - - - - - - - - - - - - - - - - - - - - - - - - -

2 1 50 FOR I = 1 T O A B  
2 1 6121 I FWB C I . 0 » MATHENMA=WB C I . 0 ) 
2 1 710 t·�E :�:T 
2 1 80 REM - - - - - GRAF I SCHE AUSGABEDATEN ERFASSEN - - - - - - - - - - -
2 1 90 I NPUT 1 1  A B S T A N D  1 1  

.: A 
22�3e I t·� P U T  11 B R E  I TE 1 1  ; BF: 
22 1 0  I t·�PUT " GRU�mZE I LE 1 1 .: GZ  
222121 I t·�PU T " MA >( I t1ALE H O E H E  ( ZE I L E )  " ;  t'lH 
223(1 I NPUT 11 E F.:HOEHU��G 1 1  ; E H  
2240 I N P U T  1 1  BEG I t�t� I �4 SPALTE " ; B S  
225121 REM- - - - - BALKENHOEHEN NORM I E REN - - - - - - - - - - - - - - - - - - - -

2 2 6 121  FOR I = 1 T O A B  
2270 HO ( I , 0 ) = I N T ( WB C I , 0 ) * ( GZ-MH-EH* ( A B - l » / M A + . 5 )  
2280 t·�E :>::T 
229121 REM- - - - - GROESSE DER TE I LBALKEN BEST I MM E N  - - - - - - - - - -
2300 FOF.: 1 =  1 T O A B  
23 1 121  FOF.: .J := l T 0 3  
232121 HO ( I , J ) = H O ( I , 0 ) *W B C I , J ) /WB C I , 0 ) 
2330 t·1E>::r 
23*3 NE�·::r 
3000 REM * * * * * * * * * * * * ************** * * * * * * * * * * * * * * * * * * * * * *  
3 121 1 0  REM * AUSGABE DER BALKEN * 
31212121 REM * * * * * * ** * * * ****************** * * * * * * * * * * * * * * * * * * *  
3 121 3 0  H I RE S  0 , 0 : M U L T I 7 . 1 . 8  

312140 U�� = B S - A  
312150 FOF.: I ::: 1 TOAI: 
:3 (16(1 m·!' :: U ::·( + A  
](17121 U ::·::=O�·::+ I:F.: 
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3080 OY=GZ-HO ( I .  l ) -EH * ( I - l ) 

3090 UY=GZ-EH* ( I - l ) 

3 1 00 BLOCK OX . O Y . UX , U Y . l 

3 1 1 0 0Y=GZ-HO C I , I ) - HO C I . 2 ) -EH* ( ! - 1 ) 

3 1 20 UY=GZ-HO C I , I ) -EH* C I - l ) 

3 1 30 BLOCK OX , OY . UX . UY . 2 

3 1 4 0 0Y=GZ-HO C I , I ) -HO C I , 2 ) -HO ( I , 3 ) -EH * C ! - I ) 

3 1 50 UY=GZ-HO C I , I ) - H O C ! , 2 ) - E H * C I - l ) 

3 1 60 BLOCK O X , OY . UX . UY . 3 

3 1  7�1 t'�E ::<: T 

:3 1 80 O E T A $ : 1 F A $ = " " THEt-r 3 1 :::0 

:3200 um 

D i e Ze i l e n  1 030 b i s 1070 e n tf a l l e n , d a  d i e i n  B a n d  3 vor­
g e s t e l l t e n  Ma s c h i n e n p r o g r a mme n i c h t  g e l a de n  we r d e n  m ü s s e n  
( w i r  geh e n  d a v o n  a u s , daß  S i mo n ' s  Ba s i c  be r e i t s  g e l a d e n  
i s t ) . D i e  Z e i l en 1080 u n d  1 090 we r d en  z u  d em C O L O U R - B e f e h l 
i n  Ze i l e 1 090 zu s a mme n g e f a ß t , d i e Ze i l e 1 100 e n tf ä l l t ,  d a  
d i e  Ad r e s se d e s  V i d eo- Cont ro l l e r s  n i c h t  b e nö t i gt w i r d .  

D i e  Z e i l e n  2 000 b i s  2340 
s i ch an d e r  E r f a s s u n g  u n d  
ä n d e r t .  

s i n d  vo l l k om me n i d e n t i s c h , d a  
V o r b e r e i t u ng d e r  D a t en n i c h t s  

D i e n ä c h s t e Ä n d e r u n g g e s c h i eh t  i n  Z e i l e 3030 w o  d e r  GR E I N­
B e f e h l  d u r c h  d i e  B e f e h l e  H I R ES u n d  MU L T I  e r se t zt we r d e n  
m u ß . D i e  e i nz i g e n  we i t e r e n  Än de r u n g e n  b e f i n de n  s i c h  i n  
Z e i l e  3 100 , 3 1 30 u n d  3 160 wo j ewe i l s d e r  B L OCK - B e f e h l d e r 
g e ä n de r t e n  S y n tax  a ng e p a ß t  we r d e n  muß , u n d  i n  Z e i l e 3 190 , 
d a  d i e  Gr a f i k  b e i S i m o n ' s  B a s i c  n i c h t  a b g e s c h a l t e t  we r d e n  
b r a u c h t .  

F ü r d i e j e n i g e n ,  d i e  n i c h t  i m  B e s i t z  v o n  B a n d  3 s i n d ,  k u r z  
n o c h  e tw a s  zu r E r f a s s u ng d e r D a t e n  u n d  d e r e n  Auf b e r e i t u n g . 
Z u n ä c h s t  w i r d  i n  Z e i l e 2 030 d i e  An z a h l  d e r  Ba l ke n  e r f a ß t  
u n d  d eme n t s pr e c h e nd e i n  F e l d  f ü r  d i e We r t e  d e r B a l ke n  u n d  
d e r e n  s pä t e r e  Hö h e  ( i n Z e i l e n )  d ef i n i e r t .  D a n n  we r d e n  d i e 
We r te d e r  e i n ze l n e n  B a l ke n  e i n g e l e s en  u n d  i m  F e l d  0 d e r  
Ma t r i x  W B ( , )  d i e  S u m me d e r  d r e i Te i l b a l k e n fe s tg eh a l t e n .  

I n  d e r  S c h l e i fe von  Z e i l e 2 1 50 b i s 2 170 w i r d  d e r  g rö ß t e  
We r t  ( S umme ) a l l e r  B a l ken  e r m i t t e l t . D i e e i n g e l e s e n e n D a ­
t e n  a b  Z e i l e 2 190 d i e n e n  d e r  g r a f i s c h e n Au f be r e i t u n g  u n d  
s pr e c h e n  f ü r  s i ch s e l bs t .  W i c h t i g  i st n o c h  d i e  Sch l e i fe 
v o n  Z e i l e 2 260 b i s 2 280 , i n  d e r  d i e  Hö h e  d e r  B a l k e n  no r ­
m i e rt w i r d . D i e s  g e s c h i eh t ,  i n d em d i e  v o r h e r  e i n g e l e se n e  
G r u n dze i l e u n d  d i e  max i ma l e  Hö h e  sow i e  d i e  m i t  d e r  A n z a h l 
d e r  B a l ke n  m u l t i p l i z i e r t e  E r hö h u ng v o n e i n a n d e r  s u b t r a h i e r t  
we r de n .  D i e E rh ö h u n g  g i bt a n , um w i ev i e l  Z e i l e n  j e de r  we i ­
t e r e  B a l ken  h ö h e r  a n f a n g en so l l  ( m i t  s e i n e r  u n t e r s t e n  Z e i ­
l e )  a l s  d e r  vor h e r g e h e n d e . 
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Auf g r u n d  d e r  N o r m i e r u n g  w i r d  i n  d e n  be i de n  g e s c h a c h te l t e n  
Sc h l e i fen  a b  Z e i l e  2 3 0 0  n o c h  d i e  H ö h e  i n  Z e i l e n  f ü r  j e d e n 
e i nze l n e n  T e i l b a l ke n  be rec h ne t . 

I n  de n Ze i l e n  a b  3000 we r d e n  d a n n  j ewe i l s f ü r  d i e  e i n­
ze l ne n  Te i l b a l ke n  d i e o be r e  l i n k e  u n d  u n t e r e  r e c h t e  E c ke 
d e n  Va r i a b l e n  OX , UX , OY u n d  U Y  e r r ec h ne t  u n d  d i e  B l o c k s  
a u sg e g e b e n .  

2 . 4  L i n i en d i a g ra.me 

Ne b e n  de n B a l ke n d i a g r a m me n  b i l d e n  L i n i e n d i a g r a mme e i n e 
we i t ve r b r e i t e t e  Anwe n d u n g sf o rm z u r  g r a f i s c h e n D a r s t e l l u n g  
u n ü b e r s i c h t l i c h e r  Z a h l e nk o l o n n e n .  D a s  be s c h r i e b e n e  P ro ­
g r a mm i st z . B .  zu r Um s a t zd a r s t e l l u n g  g ut z u  ve rwe n d e n .  D i e  
d r e i  mö g l i c h e n  F a r be n  wu r d e n  s o  a uf g e t e i l t ,  d a ß  e i n e  F a r b e  
f ü r  d i e  R a s t e r u ng h e r a n g e zo g en w i r d u n d  d i e b e i d e n  a n d e r e n 
j ew e i l s f ü r e i n e U m s a t zg r u p pe . W i e  i n  d e n  a n d e r e n  F ä l l e n  
a u c h , i s t n a t ü r l i c h  d i e f a r b i g e  D a r s t e l l u n g  m i t t e l s  d e r  
H a r d co py a u sg a be n  n i c h t  s o  gu t mö g l i c h .  

Be s o n d e r e n  We r t  wu r d e  d a r a u f  
ve r t i k a l a l s a u c h  h o r i zo n t a l 
s t re c k t  we r d e n  kö n ne n .  D i e s  
A b b i l d u n g en d e u t l i c h : 

ge l e g t , d a ß  d i e Da t e n  sowo h l  
be l i e b i g  g e s t a u c h t  o d e r  g e­

w i r d  a uc h  a u s  d e n  fo l g e n d e n  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  " . . . . . . . . . . . . . . . .  " " ."�"" . . . �=:: . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " " ' " ' ! ' ' ' ' ' ' ' ' ' ' ' ' '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

...

. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :/.".� . . . . . . . . . . . .  """ " , , , , , . . . . . . . . . . . . . . . . . . . . . 
I . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;''J(.t::':�� . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . .  �-;..-;.' 
...

. / ...... ::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  .I.'. . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . " 
B i l d  2 . 4- 1  L i n i e n d i a g r a m m  m i t  D i v i s or  1 u n d  Z e i t f a k t o r  1 
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· . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . " ' " . . . . . . . . , . . . . .. " . . r . . . . . . . . . . . . . . . .  . .  " " ' ' ' ' ' ' 

• • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •
.
• • • • . . • • • • • • • • • · • • • · • • • . • . • • • • • • • • • • • • • • • • 1 • • • • • · • • • • • • • • • • • • . • . • . • · . . • • 

' ' ' : : :
'
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • " " " " ' "  . , . :-:: • • • t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  , • • • • • • •  , • •  , . ,  • • •  ' "  • •  , • • • • •  

' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 'j' ' ' ' '  ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  . . . . . . . . . .  · ,w ' "  . .  " . . . ' ' ' ' ' ' ' ' ' ' " " " " " " " " " " " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
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.i2; : ,:( :/ ;:, ;� "�:�,{� ::":;r�2: • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . . . . . . . . . . . . . . I"'""mJr"'·:IF·:· : · . " " . . : : : : : �:!. ,. �J:� . . , " " ;;' � "  . . . . . . . . . . . .  " . . . . " . . . . .  " . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . 

:>��<::: : : : : : : : : : : : : >t:: :�3�k . .  :: : : : : : : :  : : : : : : : : : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .
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B i l d  2 . 4-2 : L i n i e n d i a g r a m m  m i t  D i v i s or  2 , 0  u.  Z e i t f a k ­
t or 0 , 7 
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B i l d  2 . 4-3 L i n i e n d i a g r a m m  m i t  D i v i s o r  1 , 5 u .  Z e i t f a k­
t or 0 , 5 
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Z u n ä c h s t  j e do c h  w i e d e r  d a s  P ro g r a mm l i s t i n g :  

1 01010 REM **t.************************* * *  

1 10 1 10  REM * VORSPANN * 

1 020 REM ****************************** 

1 030 REM : 
1 10410 REM --- PA RA ME TER ----------------

1 10510 REM : 
1 0610 N=8 

1 0710 D I = 1 . !5  
1 1080 ZF=e . 5 
1 0910 REt1 : 
1 1 1010 REM - - - DA T EN - - - - -- - - - - - - - - - - - - - -

1 1 1 10 REt1 : 

1 1 20 D I MZE C N ) , B e N , 2 ) , C C N , 4 )  
1 1 310 DATA0 , 45 , 1 0 , 36 , 1 7 , 1 6 , 1 4 , 1 6  
1 1 4 10  DATA5 1 , 57 , 70 , 81O , 91O , l lOlO , l 105 , 1 06 
1 1 510 DATA26 , 4 5 , 56 , 63 , 7 1 , 83 , 87 , 93 
1 1 610 DATA3 , 67 , 90 , 1 34 , 1 54 , 1 71O , 1 9 1 , 1 9 7 
1 1 7 10  DATAe , 1 , 1 7 , 37 , 5 1 , 6 7 , 72 , 82 
1 1 810 DATAIO , IO , 0 , 4 , 33 , 50 , 57 , 66 
1 1 910 DATA0 , 0 , e , 1O , 1 1 , 3e , 36 , 48 
1 21010 REt1 : 
1 2 1 10  REM -- - DA TEN E I NLESEN - - - -- - - - - - -
1 2210 REt1 : 
1 2310 FOR 1 = 1  TO N 
1 2410 READZE C I )  
1 2510 ZE C I ) = ZE C I ) * Z F  

1 2610 t·4E:>::T 
1 27 10  F O R  J = l TO 2 
1 280 F O R 1 = 1  TO N 
1 290 READB ( I , J ) 
1 31010 �4E :>:: T 

1 3 1 10  t·4EXT 

1 3 2 10  F O R  J = 1 TO 4 

1 3 3 10  F O R  I � 1  T O  N 
1 :3410 F.:EAII I:: ( I , .J ) 
1 35 0  t·4E)·:; r 

1 36 10  t·4E ::<T 
1 3 7 10  REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 3 8 10  R E M  * H A U P T P R O G R A M M  * 

1 3 9 0  R E M  * * * * * * * * * * * * * * * * * * * * * * ** * * * * * *  

1 4 10 0  H I RE S  1 , 10  : MUL T I 6 , 7 , 8 
1 4 1 10  REt1 : 
1 4 2 10  R E M  - - - DATEN NORM I E R E N  - - - - - - - - - -
1 43121 R E t'l : 

1 4410 FOR I �� 1 T O t·j 

1 45 0  F O RJ == l T 0 2  

1 4 6 0  B C I , ] ) = I N T ( B ( I , J ) / D I ) 

1 4710 t'lE :>:; T 

6 1  



6 2  

1 480 F O F.: .J =  1 T04 
1 4 90 C C I , ] ) = I N T C C C I , .J ) ! D I ) 

1 500 t·1E ::·::T 

1 5 1  �j t·1E ::<: T 

1 520 F.:Et'1 : 

1 5 3 0  REM - - - AUSGABESCHLE I FE - - - - - - - - - -
1 54 0  F�Etol : 

1 550 FOR I = 1 T O t-l- l 

1 560 AX=AX+ZE C I ) * . 9 
1 5 7 0  EX=E X + Z E C I + l ) * . 9 

1 580 F:E t'l : 
1 5 90 REM - - - DATEN AUSGEBEN - - - - - - - - - - -
1 60 0  F.:Et1 : 

1 6 1 0  FOF.: .J ::. 1 T02  
1 62 0  L I NE AX , 20B- B ( I • .J ) , E X , 2 0 0 - B C I + l , J ) , 1 

1 63 0  t'l E ::'( T 

1 640 FOF.: J =  1 T04 
1 650 L I NE AX . 2 0 0 - C C I , J ) , EX , 200- C C I + I , ] ) . 3  

1 6610 t·1E )< T  

1 6 7 0  F.:Et1 : 
1 68 0  REM - - - D U R C H S C H N I T T S W E R T E  B E S T . -
1 690 F�E�l : 

1 7 0 0  FORJ =  1 T 0 2  

1 7 1 0  DU=DU+ B C I , J ) 

1 720 D l = D l + B C I + l , J ) 

1 7 :3 0 t·1 E ;:':: T 

1 74 0  F O R J = l T 0 4  

1 750 DU=DU+ C C I . J ) 

1 76 0  D l =D l +C C I + l . J ) 
1 770 t·1E)-.:T 

1 78 0  DU=DU/6 

1 790 D l =D l /6 
1 800 R H1 : 

1 8 1 0  R E M  - - - DURCHSCHN I TTE UND SENK- -

1 82 0  REM - - - R E C H T E  SKAL I ERUNG 

1 830 F:Et1 : 

1 84 0  L I NE AX . 2 0 0 - DU , E X , 200-D l . 2  

1 850 L I NE E X , O , EX , 2 00 , 2  

1 860 �lE >n 

1 87�1 REt1 ; 

1 880 REM - - - WAAGRECHT SKAL I ERUNG 

1 89 �Z1 F.:E I'l : 

1 90 0  FOR I =200 T00STEP-20/D I 

1 9 1 0  L I NE X , I , 1 60 . I , 2  

1 92 0  t·1EXT 

1 930 GETA$ : I FA $= " I THEtH 930 
1 94 0  Et·m 
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N e b e n dem  F a k to r  fü r d i e  ve r t i ka l e  St r ec ku n g  ( D i v i s or/D I ) 
u n d  d em F a k t o r  f ü r  d i e h o r i zo n t a l e  St r e c k u n g  ( Z e i t fa k ­
t or/Z F )  i s t  a u c h  d i e  A n z a h l d e r  zu  be h a n d e l n de n  E l em e n te 
j e  L i n i e v a r i a b e l  ( N ) . D i e s e  D a t e n  we r d e n  i n  d e n Z e i l e n  
1 060 b i s 1080 b e s e t z t . So l l t e n  S i e  z . B .  s p ä t e r  e i nm a l  me h r  
D a t e n  ha b e n ,  u n d e i ne h o r i zo n t a l e  S t a u c h u ng n o twe n d i g  
s e i n ,  d a m i t  a l l e Da t e n  a uf dem B i l d s c h i r m  P l a t z  f i n d e n  
kö n n e n ,  s o  b r a u c h e n S i e  n ur i n  Z e i l e 1 08 0  d e n  W e r t  h i n t e r  
Z F  z u  ä n d e r n . E be n s o  i s t  n u r  i n  Ze i l e 1 070 d e r  F a k t o r  h i n­
t e r D I  zu  ä n d e r n ,  w e n n I h r e  Um s ä t ze d e r a r t  i n  d i e  H ö h e  
s c h i e ß e n ,  d a ß  S i e  d e n  o b e r e n  B i l d s c h i r m r a n d  e r r e i c he n .  

W i e  S i e  a n  d e n A b b i l d u n g e n  s e h e n ,  s i n d  f ü r  d i e  S t i c h t a g e , 
a n  d e n e n  d i e W e r t e  fe s t g e s t e l l t w u r d e n ,  j ewe i l s  s e n k r e c h t e  
L i n i e n  g e z o g e n .  U m  d i e s  zu  e r m ö g l i c he n ,  m uß n a t ü r l i c h  no c h  
d e r A b s t a nd d e r L i n i en a n g e g e b e n  we r d e n .  D i e D a t e n  d a z u  
b e f i n d e n  s i c h  i n  Z e i l e 1 1 30 , wobe i d i e  D a t e n  I h r e n  W ü n­
s c h e n  e n t s pr e c h e n d T a g e , W o c h e n  o d e r  M o n a t e  a n g e b e n  kö n­
n e n . V o r h e r wu r d e n  j e do c h no c h  d i e  be nö t i g t e n  F e l d e r  d i ­
m e n s i o n i e r t : Z E ( )  f ü r  d i e  Z e i ta b s t ä n d e , B ( )  f ü r  d i e e r s t e  
P ro d uk tg r u p pe m i t  zwe i E l em e n t e n  u n d  C( ) f ü r  d i e  zwe i t e  
P r o d u k t g r u p pe m i t v i e r  E l eme n t e n .  

A b  Z e i l e 1 140 b e f i n d e n  s i c h  d i e  Da t e n  f ü r  d i e  P ro d uk t e .  
D a b e i  i s t f ü r  j e d e s P ro d u kt e i n e Z e i l e v o r g e s e h e n ,  s o  d a ß  
S i e  d i e  E rw e i t e r u n g  I h r e r  D a t e n  j ewe i l s d u r c h  An h ä n g e n  d e s 
n e ue s t e n E r g e b n i s s e s  a n  d i e  Z e i l e  e r r e i c h e n  kö n n e n .  

Ab Z e i l e  1 230  we r d e n  d i e  Da t e n  e i n g e l e se n ,  h i e r z u n ä c h s t  
d i e  Z e i ta b s t ä n de d i e n o c h  m i t d em Z e i t f a k t or m u l t i p l i z i e r t  
we r d e n ,  d . h . , d a ß  S i e  i n  de n D ATA- Z e i l e n  d i e  or i g i n ä r e n  
D a t e n  e i n g e b en  kö n n e n ,  w i e  S i e  be i I h n e n  a nf a l l e n .  D u r c h  
d i e Vor g e h e n s we i s e  be i m  E i n t r a g e n  d e r  D a t e n  ( j e  P ro d uk t  
e i n e Z e i l e )  m ü s s e n  n a t ü r l i ch d i e Sc h l e i f e n  a b  Z e i l e 1270 
e twa s a n d e r s  g e s ta l t e t  we r d e n  a l s  no r m a l ü b l i c h .  D i e 
ä uß e r e  Sc h l e i fe l ä u f t  j ewe i l s f ü r  d i e  P r o d u k t g r u p pe u n d  
d i e i n n e r e  fü r d i e  e i n g e g e b e n e n  E l em e n t e . O b  S i e  I h r e  
D a t en i n  S t ü c k  o d e r T O M  a n g e be n ,  b l e i bt a u c h  I h n e n  ü b e r­
l a s s e n .  

Na c h d em i n  Z e i l e 1 400 d i e  Gr a f i k  e i n g e s c h a l t e t  wu r d e , w i r d  
i n  d e n Sc h l e i f e n  a b  Z e i l e 1440 d i e  N o r m i e r u n g  de r D a t e n  
d u r c h g ef ü h r t . D i e  A u sg a be s c h l e i fe f ü r  d i e  L i n i e n  be g i n n t  
i n  Z e i l e  1 5 50 , wo b e i  z u n ä c h st  d i e X - K o o r d i n a t e n  f ü r  d i e  
L i n i e n  fe s tg e l e g t we r d e n .  D i e  Au sg a be g e h t s o  vor , d a ß  
z u n ä c h s t  f ü r  e i n e n  Z e i t be r e i ch a l l e  L i n i e n a u s g e g e b e n  
we r d e n ,  d e s h a l b  a u c h  zu n ä c h s t  d i e  B e r ec h n u n g  d e r  X - W e r t e . 
A b  Z e i l e  1 6 1 0  b e f i n d e n  s i c h d i e  Au s g a be s c h l e i f e n  f ür d i e 
be i d e n  P ro d uk tg r u p pe n .  

An s c h l i eß e n d  w i r d  a b  Z e i l e  1 7 0 0  n o c h  de r D u rc h s c h n i t t s we r t  
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g e b i l d e t , d e r  n a t ü r l i c h  f ü r  be i d e  E n d p u n k t e  d e r  L i n i e n  
be r e c h n e t  we r d e n  m u ß . Ac h t e n S i e  d a r a uf , d a ß  i n  d e n  Z e i l e n  
1780 u n d  1790 j ew e i l s d i e  ' 6 '  d u rc h e i n e n  e n t s p r ec h e n d e n  
We rt  e r s e t zt we r d e n  m uß , wen n S i e  d i e  D a r s t e l l u n g  f ü r  m e h r  
o d e r  we n i g e r  P ro d uk t e  ve rwe n d e n .  

I n  Z e i l e 1 8 40 w i r d  d i e  L i n i e  f ü r  d e n  Du r c h s c h n i t t  a n g e g e­
be n ,  a u c h  i n  d e r  F a r b e  ' 2 '  f ü r  d i e  Ska l i e r u n g . I n  Z e i l e 
18 50 w i r d  no c h  d i e  se n k r ec h t e L i n i e  g e z o g e n , wa s m a n a n  
d e n  V - K o o r d i n a t e n  ( 0 , 200 ) l e i c h t  s i e h t . N a c h  A b s c h l uß d e r  
D a t e n a u sg a be u n d  de r ze i t l i c he n Ska l i e r u n g  ka n n  d i e wa a g e­
r ec h t e  Ska l i e r u ng d u rc h g ef ü h r t  we r d e n  ( a b  Z e i l e 1900 ) . I n  
Z e i l e 1900 ka n n  d i e Z a h l ' 2 0 '  n o c h  d u r c h  e n t s p r ec he n d e  
We r te e r se t zt we r d e n .  S i e  b e de u t e t ,  d a ß  j e  B i l d s c h i r m ze i l e  
2 0  E i n he i t e n  d e r  or i g i n ä r  e i n g e ge b e n e n  Da t e n  a Uf g e t r a g e n  
we r d e n .  D a  d i e  D a t en m i t  0 1  norm i e rt w u r d e n , m u ß  n a t ü r l i ch 
a u c h  d i e  Sc h r i t twe i t e  i n n e rh a l b  d e r  Sc h l e i fe m i t  0 1  
n o r m i e rt w e r d e n .  

2 . 5  Ze ichnen m i t Joyst ick und P add l es 

D i e  B e f e h l e  J OY u n d  P OT( O )  s ow i e P OT ( l )  e r mö g l i c h e n  e i n e 
k o m f o r ta b l e  J o y s t i ck - b zw .  P a d d l e -Ab f r a g e . D a  j ewe i l s  zwe i 
P a d d l e s a n  e i nem  St ec ke r  s i t ze n , g i bt e s  fo l g l i c h  f ü r  j e­
de s P a d d l e e i n e n  e i g e n e n  B e f e h l .  D i e  Ab f r a g e  v o n  J o y s t i c k  
u n d  P a d d l e s  i s t  n u r  a n  Co n t ro l - P o r t  2 m ö g l i c h .  Geh e n  w i r 
z u n ä c h s t  k u rz a uf d e n  Joys t i ck e i n .  D e r  a m  J o y s t i ck  a n­
l i e g e n d e  We r t ,  ka n n  sowo h l  e i n e r  Va r i a b l e n  z u g ew i e se n  we r­
d e n ,  w i e u n s e r  e r s t e s  k u r ze s  Be i s p i e l  ze i g t :  

1 00 P = J OY 
1 1 0  P R INTP  
1 2 0  GOT0100 

a l s  a u c h  be i der E i n g a be d i r e k t  ve rwe r t e t  we r d e n , w i e  
f o l g e n d e  Z e i l en ze i g e n :  

2 00 P R I NTJ OY 
2 10 GOT0200 

S i e  so l l t e n  d i e s e k u r z e n T e s t pro g r a m me r u h i g  e i nm a l l a uf e n  
l a s se n ,  u n d  d a be i d e n  Joy s t i c k  bewe g e n ,  u m  s i ch d i e  Arbe i t  
d e s  Re c h n e r s  d a be i be s s e r  k l a rz u m a c h e n .  

Äh n l i c he s g i l t a u c h  f ü r  d i e  P a d d l e s .  Z u n ä c h s t  d i e  Z uwe i ­
s u n g  f ü r  d i e V a r i a b l e n : 

100 PO = P OT( O )  
1 1 0  P 1= P O T ( 1 )  
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1 20 P R I N TP 1 , P2 
130 GOT0100 

u nd n u n  d i e  d i r e k t e  Ve r a rb e i t u n g : 

2 00 P R I NTP O T( O ) , P O T( l )  
2 10 GOT02 0 0  

65  

2 . 5 . 1 Ho c ha uf lö sende Gr af i k  . i t  de� Joy s t i c k  

Z u n ä c h s t  wo l l e n  w i r e i n  P ro g r a mm vor s t e l l e n ,  b e i 
i n  n o r m a l er h o c h a uf l ö s e n de r Gr a f i k  m i t d e m  
ze i c h n e n  kö n ne n .  

1 00 H I RES6 , 7 
1 1 0 X= 1 60 

1 20 '''- 1 00 

1 30 P=JO',l 

1 40 IF P= l OR P= 1 29 THEN "':11',1- 1 

1 50 I F  P=2 OR P:II 1 30 THEN "'.',1- 1 X=X+ 1 
1 60 I F  P=3 OR P= 1 3 1  THEN XzX+ l 

170 I F  P:II4 OR P= 1 32 THEH ',1=',1+ 1 )(-)(+ 1 

1 80 I F  P=� OR P- 1 33 THEH ',1=',1+ 1 

1 90 I F  P=S OR P= 1 34 THEN ',1=',1+ 1 X=X- 1 

200 I F  P=7 OR P= 1 J5 THEN X=)(- 1 

2 1 0  I F  P=8 OR P= 1 36 THEN "'.',1- 1 )(-X- l 
240 I F  P) 1 27 THEN ZF= l : ELSE : ZF:II0 

24:5 GETA:$ 

246 I FA:$= " P " THEN PA I NT X , Y , l : A.= " " 

250 PLOT X , y , ZF 
2613 GOT0 1 30 

dem  S i e  
J o y s t i c k  

Ge r a d e  L i n i e n  ( s e nk r ec h t ,  wa a g e r ec h t  u n d  d i a go n a l )  s i n d 
da be i ke i n  P ro b l em . Schw i e r i g ke i t e n  g i b t e s  a l l e r d i n g s ,  
we n n  ma n s c hö n e  K u rve n ze i c h ne n  w i l l .  So i s t  a u c h  d i e  
n a c h f o l g e n d e  Ab b i l d u ng ke i n  g roß e s Me i s t e rwe r k . F ü r K u r ve n  
m ü s s e n  S i e  i m me r  zw i s c h e n zwe i J o y s t i c k r i c h t u n g e n  h i n  u n d  
h e r  pe n de l n .  

I n  dem  P ro g r a m m  w o l l e n  w i r  d e n  ' F e ue r k n o p f ' d a z u  be n u t z e n ,  
e n twe d e r  a n  d e r  a k t ue l l e n  B i l d s c h i rm po s i t i on e i n e n  P u nk t  
z u  s e t ze n ( F e u e rk n o p f ge d r ü c k t )  od e r  z u  l ö s c h e n ( F e u e r­
k n o p f  n i c h t  g e d r ü c k t ) .  
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B i l d  2 . 5- 1  : F i g u r  m i t  J o y s t i c k  geze i c h ne t  

Z u n ä c h s t  w i r d  d i e  h o c h a uf l ö s e n de Gr af i k  e i n g e s c h a l t e t  u n d  
d i e  Z e i c h e n po s i t i on a uf d i e  M i t t e  de s B i l d s c h i r m s  fe s t­
g e l e g t  ( Z e i l e 1 1 0  u n d  1 2 0 ) . Um n i c h t  j ewe i l s d i e J OY­
Ab f r a g e  d u r c h f üh r e n  zu m ü s se n ,  w i r d der a k t ue l l e W e r t  
zu n ä c h s t  a n  d i e Va r i a b l e  P übe r g e b e n .  D a m i t  i s t  a uc h  
s i c he r g e s t e l l t ,  d a ß  n i c h t  w ä h r e n d  d e s  Ab l a u f e s  e i ne a n d e r e  
J o y s t i c k po s i t i o n  ü b e r p r ü f t  w i r d .  

Z u n ä c h s t  w i r d  i n  d e n  Z e i l e n  140 b i s 2 1 0  d i e  R i c h t u n g  d e s  
J o ys t i c ke s  f e s t g e s t e l l t ,  u n d  d i e  X - u n d  V - K o o r d i n a t e n  we r­
d e n  e n t s p r ec h e n d  ve r ä n d e r t .  I s t  d e r  F e u e r k n o p f  g e d r ü c k t  ( p  
göß e r  a l s 1 2 7 ) , so  w i r d d i e  H i l f s va r i a b l e  Z F  a uf 1 g e ­
s e t z t , a n d e r nf a l l s a uf O .  

I n  Z e i l e 2 45 w i r d  no c h  e i n  Z e i c he n  von  d e r  T a s ta t u r e i n g e­
l e se n ,  um a u ch  d a s  Au sf ü l l e n  e i n e r  um r a n d e t e n F l äc he z u  
g e s ta t te n .  I n  Z e i l e 2 46 w i r d  a bg e p r ü f t , o b  d e r  T a s t e n d r u c k  
e i n  P i s t ,  w o d u r c h  d e r PAINT- B e f e h l  a uf g e r u f e n  w i r d . An­
s c h l i eß e n d  w i r d  d i e H i l f sva r i a b l e A$ w i e d e r  z u r ü c kg e se t z t . 
Ac h t u n g : Es  i st ke i ne Wa r t e s c h l e i fe p r o g r a mm i e r t , so  d a ß  
S i e  z u  j e d em be l i eb i ge n  Z e i t p u n k t  ' p '  d r ü c ke n  kö n n e n .  

I n  Z e i l e 2 50 w i r d  d e r  e i ge n t l i c he P u nk t a u sg e g e b e n .  D u r c h  
d i e  Syn tax b e i m  P L O T- B e f e h l  w i r d  ü b e r  d i e  H i l f s va r i a b l e Z F  
be s t i mmt , o b  d e r  P u n k t  g e s e t z t  od e r  ge lö s c h t  w i r d .  D a n n  
s p r i n g t  d a s  P ro g r a mm zur  e r n e u t e n  Ab f r a g e  d e s J o y s t i c kwe r­
t e s .  

S i nd S i e m i t  dem Z e i c h ne n  fe r t i g ,  s o  d r ü c ke n S i e  e i nf a c h  



Gr a f i k be f e h l e  67  

d i e S TOP- T a s t e .  D a n a c h  kö n n e n  S i e  m i t  d e m  COP Y- B e f e h l d i e 
Gr a f i k  a uf d em D r u c ke r  a u sg e be n .  

2 . 5 . 2  Mehrf a r be n- Gr af ik  . i t  dem Joys t i c k  

1 130 H I RES 1 1 1 1 

1 135 MULT I 1 2 1 8 1 6 

1 136 EFlll l 

1 1 0 X-80 
1 20 .,,- 1 1313 

1 313 P-JO." 
1 40 I F  P- 1 OR P- 1 29 THEN .,,=.,,- 1  
1 513 I F  P=2 OR P�1 30 THEN "'."'- 1 X-X+ 1 

1 60 I F  P-3 OR P= 1 3 1  THEN X-X+ 1 

1 70 I F P::e4 OR P= 1 32 THEN "'.11"+ 1 )(=)(+ 1 
1 80 I F PIII5 OR P= 1 33 THEN "'-"'+ 1 

1 913 I F  P=6 OR P= 1 34 THEN "'."'+ 1 )(-X- 1 
21313 I F  PIII7 OR P- 1 35 THEN )(=)(- 1 
2 1 13  I F P=8 OR P= 1 36 THEN Y-"'- l X-X - 1 

220 GETA' 

230 I FA$II " l "  THEN EF= l 
232 I FA$= " a "  THEN EF=2 
233 I FA$= " 3 "  THEN EFIII3 

234 I FA$- " 4 "  THEN EF::I4 

235 PR I NTA' I P I ZF J EF 

240 I F  P) 1 27 THEN ZF=EF ELSE : ZF-0 
250 PLOT X I "' I ZF 

2613 GOT0 1 30 

D a s  P ro g r a mm a u s  dem  v or i ge n  Ka p i t e l  br a u c he n  w i r  f ü r  d e n  
Me h r f a r be nm o d u s  n u r l e i c h t  z u  ä n d e r n .  Z u n ä c h s t m uß n a c h  
d e m  E i n s c h a l t e n  d e r  G r a f i k  m i t  d e m  M U LT I - B e f e h l fe s tg e l e g t  
we r d e n ,  we l c he F a r b e n  d i e  Z e i c h n u n g h a b e n  s o l l .  P e r  P ro ­
g r a m m  w i r d d i e  e r s t e  Ze i c he nf a r be ( V a r i a b l e  E F ) a u c h  m i t  
d e r  e r s t e n  F a r be i m  M U L T I - B e fe h l g e s e t z t . Z u  b e a c h t e n  i s t ,  
d aß i n  Ze i l e 1 10 d e r  X - We r t  fü r d i e  B i l d s c h i r m m i t t e a uf 80 
g e s e t zt we r d e n  m uß ,  d a  d i e  Auf l ö s u ng n u r n o c h  1 60 Z e i c h e n­
p u n k t e  ve r t i k a l be t r ä g t . 

D i e  Z e i l e n  1 20 b i s  2 10 s i n d  i d e n t i s c h  dem  P ro g r a m m  i m  v o­
r i g e n  K a p i t e l . D i e  Ab f r a g e  f ü r  d e n P A I N T- B e f e h l w u r de i n  
d i e se m  P ro g r a mm a u sg e l a s se n .  D a f ü r  we r d e n  d i e  v i e r  T a s te n  
' 1 ' , ' 2 ' , ' 3 '  u n d  ' 4 ' a b g e f r a g t  u n d  j ewe i l s  d i e  H i l f s v a ­
r i a b l e  f ü r  d i e  zu  ze i c h n e n de F a r be e n t s p r e c he n d  um g e s e t z t  
( EF ) .  Z u r  K o n t ro l l e we r d e n  d i e  P a r a me t e r  i n  Z e i l e 2 3 5  n o c h  
a m  B i l d s c h i r m  a u sg e g e b e n .  So l a n g e  d i e  Gr a f i k  e i n g e s c h a l t e t  
i s t ,  we r d e n  d i e se n a t ü r l i c h  n i c h t  a n g e ze i g t .  B r e c h e n S i e  
d a s  P ro g r a m m  m i t  d e r  S TO P - T a s t e a b ,  s o  s eh e n  S i e  d i e l e t z-
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t e n  A u sg a be n  no c h  a uf dem B i l d s c h i rm .  

I n  Z e i l e 240 w i r d  w i e d e r  d i e  z u  ze i c h ne n d e  F a r b e  fe s t­
g e l e g t . D a zu w i r d i n  d i e s em P ro g r a mm d i e  H i l f s v a r i a b l e  Z F  
m i t  d e m  We r t  v o n  EF  b e s e t z t . I n  Z e i l e  2 50 e r f o l g t w i e d e r  
d i e  Au s g a b e  u n d  i n  Z e i l e  260 w i r d  z u r  e r n e u t e n  J o y s t i c k ­
a b fr a g e  ü b e r g e g a n g e n .  

2 . 5 . 3 Meh r f a r be n- G r a f i k m i t Joystick und PAINT 

In  d i e se m  k u r z e n Ka p i t e l  wo l l e n  w i r das  P ro g r a mm  a u s  dem  
l e t zt e n  K a p i t e l  d a h i n g e h e n d  ä n d e r n ,  daß  um r a n d e t e  B i l d­
s c h i r m g e b i e te  a u c h  m i t  e i n e r  F a r be n a c h  Wa h l  g e f ü l l t 
we r d e n  kö n n e n .  B e i d e r  H a n dha b u n g  de s P r o g r a m m s  kö n n e n S i e  
a l s o  m i t  dem Jo y s t i c k  i n  e i n  um r a n d e t e s  G e b i e t  g e h e n ,  
a n s c h l i eß e nd d i e  F a r be w ä h l e n  u n d  d a n n  ' P '  d r üc k e n ,  wo n a c h  
d a s  a n g ew ä h l t e  Geb i e t  m i t  d e r  gew ü n s c h t e n  F a r b e  a u s g e f ü l l t 
w i r d .  

1 00 H I RES L 1 1  

1 03 MULT I 1 2 1 8 1 6 

1 06 EF= l 

1 1 0 ;.<-80 

1 20 Y- 1 00 

1 30 P=JOY 

1 40 IF P= l OR P = 1 29 THEN Y=Y- 1 

1 30 I F P=2 OR P= 1 30 THEN Y='�- l X=X+ 1 

1 60 I F  P=3 OR P= 1 3 1  THEN X=:X:+1 
1 70 IF P=4 OR P= 1 32 THEN Y.Y+ l X-X+ l 

1 80 I F  P=S OR P= 1 33 THEN Y=Y+ l 

1 90 I F  P=6 OR P=1 34 THEN Y=Y+ l X=X- 1 

200 I F  P=7 OR P= 1 35 THEN X=X- 1 

2 1 0  I F p=e OR P= 1 36 THEN Y=Y- 1 X=X- 1 

220 GETA$ 

230 I FA$= " l "  THEN EF= l 
232 I FA$= " 2 "  THEN EF=2 
233 I FA$= " 3 "  THEN EF-3 

234 I FA$. " 4 "  THEN EF=-4 

233 I FA$= " P " THE�� PFt I NT >(. y, EF : EF=4 
236 PR I NTAS I P , ZF , EF 

240 I F  P) 1 27 THEN ZF=EF : ELSE : ZF=0 
230 PLOT X , Y , ZF 

260 GOT0 1 30 
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D a z u i s t  zu n ä c h s t  ( Z e i l e 2 35 )  z u  pr ü f e n ,  ob  d i e  Ta s t e ' P ' 
g e d r ü c kt w u r d e . An s c h l i eß e nd i s t d e r  P A I N T- B e f e h l m i t  d e n  
e n t s pr ec he n d e n  Ko or d i n a t e n  u n d  d e r  gew ü n s c h t e n  F a r be ( E F ) 
d u r c h z u f ü h re n .  B e a c h t e n S i e  b i t t e , d a ß  d i e F a r b e  n a c h  j e­
d em P A I NT- B e f e h l a u t om a t i s c h  a uf ' 4 ' um g e s c h a l t e t  w i r d .  

D e r  Re s t  d e s P ro g r a mme s i s t  i de n t i s c h .  H i e r no c h  e i n e  
k l e i n e Ab b i l d u ng e i n e r  i m a g i n ä r e n  L a n d k a r t e : 

B i l d  2 . 5-2 ' L a n dk a r t e ' m i t  Jo y s t i c k  u n d  P A I N T  

2 . 5 . 4  J oy s t i c k , PAINT u n d  1 6  F a rbe n 

l ee COLOURe , 0  

l e i  CSET2 

1 05 MUL T I L 2 I 3 

1 06 EF= l 

1 1 0 �'!,:::a80 
1 20 '1'- H:t0 

1 30 P=JOY 
1 40 I F  P-= l OR P= 1 29 THEN ''''= '1' - 1 

1 50 I F  P=2 OR P= 1 30 THEN Y=Y- l 

1 60 I F  P-3 OR P= 1 3 1 THEN X=X+ l 

1 70 IF P=4 OR P= 1 32 THEN Y=Y+ l  
1 80 I F  P=5 OR P = 1 33 THEN Y=Y+ l 

1 90 I F  P=6 OR P= 1 34 THEN Y=Y+ l 

200 I F  P=7 OR P - 1 35 THEN X=X- l 
2 1 0  I F  P=8 OR P = 1 36 THEN Y=Y- l 

220 GETA$ 
230 I FA$ = l l "  THEN EF= 1 

X-X+ l 

X=X- l 

>!'=X- l 
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232 I FAS= II ;2 "  THEN EF=2 
233 I FAS= 

1 1 3 " T HEt·l EF=3 

234 I FAS= " 4 "  THEt·l EF= 4 

235 I FA$: " P "  T HEt� PA I t�T :X: , ',.' ,  EF : EF=4 

236 I FA$= " L 1 1  THE�l GOSUB S0e 

240 I F  P) 1 2 7 THEN ZF=EF : ELSE : ZF=0 

250 PLOT X , y , ZF 

260 GOT0 1 30 

500 GETL$ : I FL$= " " THEN500 

5 1 0  L=VAU LS ) 

520 I FLC00RL)4THEN50a 

530 I F  L=0 THEN H I  COL : RE TURN 

540 ON L GOTO 5 50 , 560 , 5 70 , 580 

550 LOW COL 4 , 5 , 6 : RETURN 

560 LOW COL 7 , 8 , 9 : RETURN 

570 LOW COL 1 0 , 1 1 , 1 2 RETURN 

580 LOW COL 1 3 , 1 4 , 1 5  : RETURN 

Ka p i t e l  2 

Au c h  d i e se s  P ro g r a mm e n t s p r i c h t  w i e d e r  i m  g ro ß e n u n d  g a n­
zen  d e n  v o r h e r  v o r g e s t e l l t e n .  Ge ä n d e rt w u r de i n  Z e i l e 100 
u n d  101  der H I R E S- B e f e h l .  Z u n ä c h s t  wu r de er  d u r c h  d e n  
COLOUR - B e f e h l  e r s e t z t , de r R a h me n- u n d  H i n t e r g r u n d f a r b e  
s e t z t . An s c h l i eß e n d  wu r d e  e i n e a n d e r e  G r a f i k  m i t  d e m  
CSET2- B e f e h l w i e d er zu r ü ck a uf d e n  B i l d s c h i rm g e h o l t .  A l s  
F a r be n  i m  MU LT I - B e f e h l ( d e r  H i n t e r g r u n d  i s t  s c h wa r z  = 
F a r b e  0 )  w u r d en e i n f a ch d i e e r s t e n  d r e i F a r be n  h e r a n g e zo­
g e n .  D i e  Z e i l e n  b i s  2 35 s i n d  schon  be ka n n t .  I n  Z e i l e 2 36 
w i rd a b g e f r a g t ,  o b  a n  de r T a s t a t u r  e i n  ' L '  g e d r ü c k t  w u r d e ; 
we n n  j a ,  w i r d  i n  d a s  Un t e r p r o g r a m m  a b  Z e i l e 500 ve r zwe i g t .  
N e u  s i nd d a nn a u ch  n ur noch  d i e  Z e i l e n  v o n  50 0 b i s  580 . 
Z u n ä c h s t  w i r d  e i n e we i t e r e  T a s te von d e r  Ta s ta t u r  a b g e­
f r a g t , u nd i n  d e r  V a r i a b l e n  L de r Z a h l w e r t  f e s t g e l e g t . 
Z e i l e  520 b e i n ha l t e t  e i ne P l a u s i b i l i t ä t s p r ü f u n g , o b  e i n  
k l e i n e r e r  W e r t  a l s n u l l ,  o d e r  e i n  g rö ß e r e r  W e r t  a l s v i e r  
vor l i e g t . B e a c h t e n  S i e  b i t te ,  daß  d i e E i n g a be e i ne s  B u c h ­
s ta b e n s  a u ch a uf d e n  W e r t  n u l l  f ü h r t . M i t  d e r  W a h l d e r  
Z a h l t a s t e n  0 b i s 4 kö n n e n  S i e  n u n  we i t e r e  F a r b e n a u sw ä h ­
l e n .  G e b e n S i e  e i n e  N u l l  e i n ,  so w i r d a uf d i e u r s p r ü n g l i c h  
i m  MU LTI- B e f e h l a n g e g e b e n e n  F a r b e n zu r ü c kg e s c h a l t e t . I n  
a l l en a n d e r e n F ä l l en w i r d i n  Z e i l e 540 z u  d e n  we i t e r e n  
Z e i l e n  ve r zwe i g t , d i e  j ewe i l s e i n  D r e i e rp a a r  a n  F a r b e n 
a n g e b e n .  D e r E i n f a c h h e i t  h a l ber  w u r d e n  h i e r  d i e  F a r be n  i n  
i h r e r  n um e r i s c h e n R e i h e nf o l g e he r a n g ezog e n .  D a  j e d e a ng e­
s p r u n g e ne Z e i l e  d a s  U n t e r p r o g r a mm b e e n d et u n d  v o r h e r  e i ne 
P l a u s i b i l i t ät s p r ü f u n g d u r c h g e f ü h r t  wu r d e , b r a u c h t  d a s  
U n t e r p r o g r a mm se l b s t  n i c h t  m i t e i n e m  R ET U R N  b e e n d e t  z u  
we r d e n . 

We n n  S i e  n u n  ze i c h ne n  u n d  I h r e  Ge b i e t e e n t s p r e c h e n d  e i n­
f ä r be n ,  we r d e n S i e  e i n i g e Ma l e  fe s t s t e l l e n ,  d a ß  d i e G r e n-
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ze n t r e p pe n fö r m i g  e i n g e f ä r b t  we r d e n .  D a z u  no c h  e i n  b iß c h e n  
ü b e r  d i e  S p e i c h e r u ng v o n  F a r b g r a f i ke n .  W i e  w i r  i n  f r ü h e r e n  
B ä n d e n  s c h on fe s tg e s t e l l t ha be n ,  kö n ne n  b i s  zu  d r e i F a r be n  
( u n d  d i e  H i n t e r g r u n d f a r be )  v o m  R e c h n e r  ve r g e b e n  we r d e n .  
D i e s  g i l t a be r  n i c h t  f ü r  d e n  ge sa mt e n  B i l d s c h i rm ,  s o n d e r n  
e s  k a n n  j e d e s Z e i c h e n  - w i e  e s  i m  n o r m a l e n  T ex t m o d u s  a l s 
Ma t r i x a u s 8 * 8  P u n k t e n  e r s c h e i n t  - d r e i ve r s c h i e d e n e  F a r­
b e n  b e k o m m e n .  B e i  u n g e s c h i c k t e r  W a h l d e r  F a r b e n  f ü r  I h re 
Ge b i e t e  e r g e b e n s i c h  som i t  d i e  ' T r e p pe n ' , do r t  wo  I h r e  
L i n i e n i c h t  g e n a u  a n  d e r  Gre n ze e i ne s  Z e i c h e n s  v e r l ä uf t .  

D i e s  l i e g t  d a r a n , d a ß  d e r  L O W  COL - B e f e h l i mm e r a l l e F a r b e n  
i n n e r h a l b  d i e se s  Z e i c h e n s  um be s e t zt . B e i  g e s c h i c k t e r  F a r b­
a n g a be be i m  L O W  COL - B e f e h l ka n n  m a n d i e se n  Um s t a n d  a be r  
umg e h e n .  D a s  l e t zt e  P ro g r a mm so l l t e n S i e  s i c h  d a zu so  um­
s c h r e i be n ,  d a ß  S i e  zwa r d i e  F a r b e n ü b e r den  LOW COL - B e f e h l 
ä n d e r n  kö n n e n ,  a be r  be i d e r  E i n g a be  a l l e d r e i F a r b e n  
s e l b s t  ü b e r T a s t a t u r  be s t i mme n kö n ne n .  S i n n v o l l w ä r e  d a be i 
a u ch e i ne zu s ä t z l i c he T e x t a u sg a b e  a m  u n t e r e n  B i l d s c h i rm­
r a n d , d i e  d i e  g e r a d e  a k t u e l l e n  F a rb e n a nz e i g t , d a m i t  S i e  
n i c h t  ve r s e h e n t l i ch fa l s c h e  F a r b e n  w ä h l e n .  I n  d e r  n a c h f o l ­
g e n de n  A b b i l d u n g  ha be n w i r I h n e n  d i e  Mö g l i c h ke i t d e s  E i n­
f ä r b e n s  m i t m e h r  a l s d r e i F a r b e n  a n  e i n e r  i m a g i n ä r e n  L a n d­
ka r t e  d a r g e s t e l l t .  D i e i m  K r e i s  d a r g e s t e l l t e  Z a h l g i bt j e­
we i l s d i e F a r b p o s i t i on i m  L OW C OL - B e f e h l a n  ( 1 ,  2 o d e r 3 ) , 
d i e Z a h l i m  Q u a d r a t  d i e F a r bn um me r  fü r d i e s e s  G e b i e t , u n d  
d i e  Z a h l e n  d a r ü b e r  d i e  j ewe i l s i m  L OW C OL - B e f e h l e i n z u g e ­
be n d e n  F a r be n .  

D i e  H i l f s l i n i e n  i n n e r h a l b  d e r  e i nze l n e n  Ge b i e t e  mü s se n  s o  
g ew ä h l t  we r d e n ,  d a ß  s i e  j ewe i l s  n u r  zwe i we i t e r e  N a c h b a r n  
h a be n ,  we n n  S i e  d i e  Un t e r g e b i e t e  be t r a c h t e n . D i e F a r b ­
n um m e r  i m  L OW C OL - B e f e h l  m u ß  i n n e r h a l b  d e s  g e s a m t e n  Ge­
b i e t e s  n a t ü r l i c h  e i n h e i t l i c h  se i n .  We n n  S i e  i n  e i n em 
Geb i et d i e H i n t e r g r u n d f a r b e  w ä h l e n ,  so  kö n n e n  h i e r a u c h  
d re i  N a c h b a r n  vor h a n d e n  s e i n .  

D a  m i t t l e rwe i l e d a s  V i e r f a rb e n p r o b l em  m a t h e m a t i s c h  g e lö s t  
w u r d e , k a n n  m a n  a u ch  s a g e n ,  d a ß  m a n  d i e g e s a m t e  ' L a n d k a r­
t e '  m i t  v i e r  F a r be n  e i nf ä r b e n ka n n , e g a l w i e  d i e L a n dk a r t e  
a u s s i e h t  u n d o h n e , d a ß  b e n a c h b a r t e G e b i e t e d i e g l e i c he 
F a r b e  h a be n  mü s s e n .  

We r w i l l  ka n n  s i c h  a u c h  e i n  Au tom a t i k p r o g r a m m  s c h r e i be n ,  
d a s  d i e  F a r b e n  i n  d e n  b e n a c h b a r t e n  G e b i e t e n  j ew e i l s m i t  
P E EK i m  F a r b- R AM ( a b  $ D80 0 )  u n d  V i d eo - R AM ( u b S CO O O ) a u s­
l i e st u nd d i e F ä r b u n g d a n n  a u t o m a t i s ch d u r c t l f' Cl h r t . 
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2 . 5 . 5  Hocha uf l ö sende Graf i k  . i t  P a d d l e s  

Au c h  m i t  P a d d l e s l a s se n  s i c h  F o r me n  i n  h o c h a uf l ö s e n d e r  
Gr a f i k  d a r st e l l e n ,  we n n  m a n  j e  e i n  P a d d l e  f ü r  d i e  X- u n d  
V - R i c h t u n g  he r n i mmt . D i e s  i s t  zwa r e twa s m ü h s a me r  u n d  
e rf o r d e rt m e h r  Ge s c h i c k , a ber  d u r c h a u s  r e a l i s i e r ba r .  W i r 
h a be n  d i e se s  Be i s p i e l  a u c h  g ew ä h l t , um I h n e n  d i e B e w e ­
g u n g sm ö g l i c h ke i t e n  m i t  P a d d l e s  a uf d em B i l d s c h i rm d a r­
z u s t e l l e n .  D a  a l l e a n d e r e n  P rog r a m m s t ü c ke a n a l o g  d e n  b i s­
h e r  be s c h r i e b e n e n  U n t e r ka p i t e l n  v o n  K a p i t e l  2 . 5  s i n d , 
w o l l e n  w i r h i e r  n u r  d a s  P ro g r a m m  fü r d i e  e i nf a c h e  h o c h ­
a uf l ö s e n de Gr a f i k  d a r s t e l l e n .  

1 00 H I RES0 , 7 

1 02 X= 1 0  

1 04 Y= 1 0  

1 1 0 P0=POT ( 0 )  
1 2121 P l =POT ( 1 )  

1 2� XA-)( 

1 30 I FP0) 1 70THEN X=)(- l 
1 32 I FPfK85THE�� X-X+ l 

1 40 I FX)3 1 9THBNX=X-3 1 9  

1 45 I FX< 1 0THENX= 1 0  

1 46 '''A=',' 

1 50 I FP 1 ) 1 70THEN Y.Y- l 

1 52 I FP 1 <85THEN Y=Y+ l 

1 60 I FY) 1 99THENYaY- 1 99 

1 65 I FY( 1 0THENY= 1 0  

1 66 L I NE XA- 1 0 I YA , XA-5 , YA I 2 

1 67 L I NE XA+ 1 0 , YA , XA+5 , YA , 2 

1 68 L I NE XA I YA- 1 0 , XA , YA-5 , 2  

1 69 L I NE XA " T'A+ 1 0 ,  XA , ','A+5 , 2 

1 70 L I NE X- 1 0 , Y , X-5 , Y , 2 

1 80 L I NE X+ 1 0 I Y , X+3 , Y , 2 

1 90 L I NE X , Y- 1 0 , X , Y-5 , 2  

200 L I NE X , Y+ 1 0 , X , Y+5 , 2  

202 GETZ$ 

203 I FZ$- " " THEN205 

204 Z=VAL < Z$ )  
205 PLOT X ,  ',' ,  Z 
2 1 0  GOT0 1 1 0  

D e r  B e g i n n i s t  a u c h  a n a l o g  d e n  vor h e r  a n g e s p r o c h e n e n  P ro ­
g r a m me n ,  z u n ä c h s t  w i r d d i e h o c h a uf l ö s e n d e  G r a f i k  e i n g e­
s c h a l t e t  u n d  d i e  An f a n g s po s i t i o n  fe s tg e l e g t . S i e  b e f i n d e t  
s i ch b e i  d e n  K o o r d i n a t e n  ( 10 , 10 ) . D a n n  we r d e n  d i e b e i d e n  
P a d d l e s  a b g ef r a g t , u n d  d e r  a l t e  X - We r t  d e r  Va r i a b l e n  X A  
w i rd zw i s c h e n g e s pe i c h e r t .  D i e  Z e i l e n 130  b i s  1 4 5  b e i n h a l -
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t e n  d i e  P o s i t i o n i e r u n g  d e r  X-Ko or d i n a t e n  u n d  d i e Z e i l e n  
146 b i s 16 5 d i e e n t s pr e c h e n d e n  Ums e t z u n g e n  f ü r  d i e  Y - Ko­
o r d i n a t e n , m i t Zw i s che n s pe i c he r u n g  d e s  a l t e n  We r t e s  i n  VA . 

D a  w i r d e n  ak t u e l l e n  P u n k t  d u r c h  j e  zwe i s e n k r e c h t e u n d  
w a a g e r e c h t e  L i n i en a n ze i g e n  wo l l e n ,  d a rf d i e  X - K o o r d i n a t e  
n i c h t  k l e i ne r  a l s  1 0  we r d e n . D i e A b f r a g e  d e r  P a d d l ewe r t e  
( d i e P a d d l e s  s i nd n i c h t s  a n d e r e s  a l s e i n  P o t e n t i o me t e r )  
w i r d s o  g e s c h a l t e t , daß  be i d e n  We r t e n  i m  u n t e r e n  D r i t t e l  
d e r  a k t ue l l e P u n kt n a ch r e c h t s  u n d  be i d em o b e r e n D r i t te l  
d e r  ak t ue l l e P u nk t n a c h  l i nk s  bewe g t  w i r d .  Im m i t t l e r e n  
D r i t t e l  e rf o l g t ke i n e  B ewe g u n g . D a d u r c h  i s t ke i ne Ge­
s c h w i n d i g ke i t s ä n d e r u n g  be i der Bewe g u n g  d e s  P u nk t e s  g e g e­
be n .  D i e s i s t f ü r  d a s  Z e i c h n en von  u n u n t e r b ro c h e n e n  L i n i e n  
u n e r l ä s s l i c h .  F a l l s S i e  ge s t r i c he l t e  L i n i e n  ha be n wo l l e n ,  
kö n n e n  S i e  d i e  P o t e n t i o m e t e r e i n s t e l l u n g  ( zw i s c h e n  0 u n d  
2 55 )  a u c h  a n d e r s  e i n t e i l e n  u n d  i n  be s t i mmt e n  B e r e i c h e n  d e n  
P u n kt  j ewe i l s u m  zwe i u nd m e h r  B i l d s c h i rm p u n k te w a n d e r n  
l a s se n .  

B e i d e r  e i nf a c he n  G r a f i k  be d e u t e t  d i e ' 2 ' a l s Z e i c h e n­
f a r be , d a ß  d e r  j ewe i l i g e  P u n kt  i n ve r t i e rt w i r d .  D i e s m uß 
be i d e r  D a r s t e l l u n g d e s  H i l f s kr e uze s so  se i n ,  d a m i t  be i 
d e r  K o o r d i n a t e n a n ze i ge n i c h t  e i n  b e r e i t s g e ze i ch n e t e s B i l d 
ze r s tö r t  w i r d .  Am be s t e n  ve r s teh t m a n d a s  P ro g r a m m  d u r c h  
Au s p ro b i e re n .  

D i e  Ze i l e n  a b  202  d i e n e n  zum Um s e t ze n d e r  Z e i c he n f a r b e  u n d  
z um S e t z e n  d e s  e i g e n t l i c h e n  P u n k te s .  

2 . 6  Neue Ze i chen  . i t  DESIGN 

I m  l e t z t e n  Ka p i t e l  ü b e r Gr af i k - B e f e h l e  wo l l e n  w i r  a uf d i e  
Än d e r u ng de s Z e i c h e n s a t ze s  e i ng e h e n .  Z u s t ä n d i g  s i n d d a f ü r  
- ä h n l i c h  w i e  be i d e n  Sp r i t e s  - d i e  B e f e h l e  D E S I GN2 u n d 
D E S I GN3 . D E SI GN2 ä n de r t  d a be i Z e i c h e n  i m  N o rm a l m o d u s  u n d  
D E S I GN3 i s t  d e r  e n t s p r e c h e n d e  B e f e h l fü r d e n  Meh r f a r b e n­
M o d u s .  

I n  de n U n t e r p r o g r a m me n  w i r d  d e r  D ES I GN- B e f e h l e twa s m i ß ­
b r a u c h t ,  d a  a l s P a r a me t er noch  d i e  Ste l l e a m  B i l d s c h i rm 
( i n  Z e i l e n  u n d  Spa l t e n )  a n g e g ebe n w i r d .  Z u n ä c h s t  d a s  
L i s t i n g : 

1 00 H I RES6 , 7 : REM ZE I CHENPOS I T I ON I EREN I N H I RES 
1 1 0 COLOUR6 , 1 5  
200 CH= I : Z= 5 : S = 7 : GOSUB 1 000 
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2 1 0  CH= I : Z= 1 0 : S= 7 : GOSUB I 00 0  

220 CH=2 : Z= 1 0 : S = 2 7 : G O S U B I 000 

300 PAUSE 1 �:; 

3 1 0  t'l UL T I ? ,  4 / 5 

320 CH= 1 : Z =5 : S = 7 : GOSUB2000 

330 Z=7 : FORS=0T038STEP2 : GOSUB2000 : NEXT 

340 PAUSE 1 0  

5 0 0  R E M  NEUE ZE I C H E N  FUER TEXTMODUS 

5 1 0  CSET0 : REM GRAF I K-MODUS AUS 

520 MEM : R E M  ALTEN ZE I CHENSATZ N A C H  $ E 0 0 0  

530 Z = 0  : RE M  Z U M  Z E I CHENDEF I N I EREN 

540 CH= 1 : S =0 : GOSUB 1 00 0  REM NEUER K L A M M E R A F F E  

550 CH=2 : S = 1 : G O S U B I 0 0 0  : REM NEUES A 

560 C H = 2 : S = 6 : G O S U B 2 0 0 0  : REM NEUES F 

570 CH= I : S=? : GOSUB2000 : R E M  NEUES G 
580 POKEGRAPH I C S + 3 3 , 1 : REM H I NTERGRUNDF . 0 

590 POKEGRAPH I CS + 34 , 0 : REM H I NTERGRUNDF . 1 
600 P O K E G R A P H I C S + 3 5 , 2 : REM H I NTERGRUNDF . 2 
6 1 0  POKEGRAPH I C S + 2 2 , P EEK C GRAPH I C S + 2 2 ) OR 1 6  : REM MCM 

62"1 P F: I t·n " tinA B C D EFG " : REt1 I t·l CTF.:L -' GELB ( t·lF.: . 7 )  

6 3 0  P R Hn 

640 PF.: I tH " : J.! A B C D E F G " : F.:E t1 I t� C = - G E L B  0: t·lI;;: .  1 5 )  

650 P F.: I tH " " I� ; 3:2 :F � "  
660 P A U S E 1 0  

700 REM G E S A M T E N  Z E I CHENSATZ A U F  B I L D S C H I RM BR I NGEN 

7 1 0  FCOL0 , 0 / 4 0 , 25 , 7 : RE M  FARB-RAM BESCHRE I BE N  

720 P O K E G R A P H I C S + 2 2 , 2 00 : REM M C M  AUS 

7 3 0  C S E T 2 : R E M  Z E I CHENSATZ ( NORMALE ZE I C H E N ) ZE I G EN 
740 P A U ::;E 1 �) 

7 5 0  M U L T I 0 . 1 . 1 5 : R E M  J E T Z T  M U L T I - ZE I C H E N  M E H R F A R B I G  

760 PAUSE 1 ij 
770 t·lF.:t'l 

7:::0 E t-W 

1 0 0 0  C G O T O ( 1 0 0 0 + 1 0 0 * C H ) 

1 1 0 0  DES I GN2 , SE000+320*Z+:::*S 
l 1 H J I! . • •  B • • • •  
1 1 2 �3 @ • •  B B B  • . •  

1 1 3 0  1:2 . B B B B B  . •  

1 1 4 �3 @ B B B B B B B . 

1 1. 5 121 I:2B B B B B B B . 

1 1 6 �j I:E! B B E B B B B . 

1 1 70 I:!! BBBBBBB . 
1 1  :3 0 I!! B B B B B B B . 

1 1 90 RETURt·j 

1 200 DES I G N 2 , S E 0 0 0 + 3 2 0 * Z + S * S  

1 2 1 0  I�RB • • • •  RE: 
1 220 (� .  B E: • •  Elf: . 
1 2 :30 @ • •  B B B B  . .  

1 2 4 0  @ • •  B B B B  . .  

1 250 I] • •  B B B B  • .  
1 2 6 (1 I! . B E  • .  BB . 

75 
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1 2 7121 I!! B B  • • • •  BE: 

1 2 80 I!! B B  .. . . .  B B  

1 29121 F:E T U F.: t-� 

1 3121 121  D E S I G N2 , SEüü0+32ü*Z+8*S 

1 39 121  RETUF.: t·j 

2 121 121 121  C G O T O ( 2 ü I21 ß + I I21ß* C H ) 

2 1 121121 DES I G N3 , S E B ü 8 + 3 2 B * Z + 8 * S  

2 1 1 8  @ B B B C  

2 1 2121 I:!! BBCC 

2 1 38 @BCCC 

2 1 4(1 @CCCC 
2 1 58 I:!!DCCC 

2 1 6 8 I!! D D C C  

2 1 78 @ D D D C  

2 1 8 �3 @ D D D D  

2 1 9 121 F.:ETUF.: t'j 

228121 DES I G N3 , $EI21Gü+32ü*Z+8*S 

2 2 1 8  @BE:BB 

222121 @ B B B B  

223121 I:!! B B B B  

2 2 4 8  @CCCC 

225121 @CCCC 

2268 I:!!CCCC 

227121 @DDDD 

228121 @DDDD 

229121 RETURt'j 

M i t  dem R a h m e n u n t e r p r o g r a m m  a b  Ze i l e 1 000 kö n ne n  meh r e r e  
Z e i c h en  i m  N o r m a l m o d u s  d e f i n i e rt we r d e n .  E n t s c h e i d e n d  i s t  
d a z u  i n  Z e i l e 1 000 d e r  CGOTO- Be f e h l ,  d e r  i n  S i mo n ' s  B a s i c  
a uc h  V a r i a b l en a l s S p r u ng z i e l  ge s t a t t e t . I n  d i e s em  F a l l e  
w i r d e r  d a z u  ve rwe n d e t , a uf g r u n d  d e r  Va r i a b l e n  C H  i n  d i e  
e n t s p r e c h e n d e n  Z e i l e n n um m e r n  f ü r  d i e  Z e i c h e n  ( 1 100 , 1 2 00 , 
• • • ) z u  ve rzwe i ge n .  

Z u n ä c h s t  w i r d  i n  Z e i l e 1 100 e i n  e i nf a r b i g e s  Z e i c he n n e u  
d e f i n i e r t . D a  s i ch de r RAM- Be r e i ch f ü r  d e n  Z e i c h e n s a t z  u n d  
d i e h o c h a uf l ö s e n d e G r a f i k  ü b e r l a g e r n , g i b t  d e r  zwe i t e  P a ­
r a me t er i m  D E SI GN - B e f e h l i m  Tex t m o d u s  e i n e Ad r e s se i n n e r ­
h a l b  de s Z e i c he n sa t ze s  a n  u n d  i m  G r a f i k mo d u s  e i n e S t e l l e 
a m  B i l d s c h i rm .  O i e a n g e g e b e n e  L o k a l i s i e r u n g  b e z i e h t  s i ch 
i n  u n s e r e n  U n t e r p r o g r a m me n  a uf d e n  B i l d s c h i rm ,  d a  w i r  d i e  
Z e i c h e n  s o f o r t  s i c h t b a r  m a c h e n  wo l l e n .  W e n n S i e  n u r  i n  d e n  
Z e i c he n sa t z  sch r e i be n  wo l l e n ,  s o  e r s e t ze n S i e  d e n  T e rm  f ü r  
d i e Z e i l e  d u r c h  N u l l  u nd g e be n S i e  i n  d e r  V a r i a b l e n  S d i e  
N u m me r de s Z e i c he n s  a n .  D i e s  kö n n t e  d a n n  w i e  fo l g t a u s s e­
h e n :  D E S I GN 2 , $ EOOO+ S* S o d e r D E S I GN2 , $ EOOO+ S*40 , w e n n S i e  
d a s  4 0 . Z e i c he n  i m  Z e i c h e n s a t z  ä n d e r n  wo l l e n . 

O i e D e f i n i t i o n  d e s  Z e i c he n s  ge s c h i eh t  ä h n l i c h  d e n  S p r i t e s  
u n d  b r a u c h t  h i er n i c h t  n ä h e r  e r l ä u t e rt zu w e r d e n .  
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Ab Z e i l e  2 000  b e f i n d e n  s i c h  d i e  e n t s pr e c h e n d e n  U n t e r p r o ­
g r a mm e  f ü r  m e h r f a r b i g e  Z e i c h e n .  H i e r z u  i s t n o c h  zu  b e m e r­
ke n ,  d a ß  m e h r f a r b i g e u n d  e i nf a rb i g e  Z e i c he n ,  d i e  m i t  dem  
D E SI GN - B e f e h l e r s t e l l t w u r d e n  i m  T e x t m o d u s  g e m i s c h t  we r d e n  
kö n ne n .  

I m  Ha u p t p ro g r a m m  s c h a l t e n  w i r z u n ä c h s t  d i e  h o c h a uf l ö s e n d e 
Gr a f i k  ( N o rm a l m o d u s )  e i n  u nd s e t z e n  d i e  F a r b e n  f ü r  H i n t e r­
g r u n d  u n d  R a h m e n .  A b  Z e i l e 200 we r d e n  d i e e n t s p r ec h e n d e n  
P a r a me t e r  f ü r  d i e  U n t e r p ro g r a mm e  a b  Z e i l e 1000  g e s e t z t , um  
e i n i g e B e i s p i e l e zu  e rh a l t e n .  A b  Z e i l e  300  w i r d  ä h n l i c he s 
f ü r  m e h r f a r b i g e  Z e i c h e n  d u r c h g e f ü h r t . 

I n  Z e i l e 500  w i r d  z u n ä c h s t  d i e  Gr a f i k  a u s g e s c h a l t e t  u n d  
d e r  a l t e  Z e i c h e n s a t z w i r d i n  d e n Gr a f i k s pe i c h e r  g e l e g t . 
D a n n  we r d e n  e i n i g e Z e i c he n  i m  Z e i c he n s a t z  g e ä n d e r t  ( Z e i l e 
54 0 b i s  570 ) . D i e  Z e i l e n  580 u n d  60 0 d i e n e n  dem  Se t ze n  d e r  
H i n t e r g r u n df a r be n  0 ,  1 u n d  2 ,  da  d i e se a l l e n  Z e i c he n  g e­
me i n sa m  s i n d .  I n  Z e i l e 6 10 w i r d n o c h  d e r  M u l t i - Co l o u r- Mo ­
d u s  e i n g e s c h a l t e t , wa s u n s  meh r f a r b i g e Tex t z e i c he n  e r­
l a u b t , j e do c h  g l e i ch ze i t i g  n u r  n o c h  a c h t  ve r s c h i e d e n e  F a r­
be n zu l ä ß t .  A b  Z e i l e 6 20 b e f i n d e n  s i c h no c h  zwe i B e i s p i e l ­
ze i l e n ,  d i e a uf ze i g en s o l l e n ,  d a ß  d e r Me h r f a r b e nm o d u s  n u r  
i n  E r s c h e i n u n g  t r i t t ,  we n n  d i e  g ew ä h l t e  F a r b e  b zw . i h r e  
N um me r  g rö ß e r  a l s  7 i s t  ( zwe i t e  B e i s p i e l ze i l e ) . 

Ab  Z e i l e 700 w i r d  g e z e i g t , w i e  m a n  a uf e i nf a c h e  We i s e  d e n  
g e s a m t e n Z e i c h e n s a t z  a m  B i l d s c h i rm a n ze i g e n  k a n n .  D u rc h  
d e n  MEM- B e f e h l w u r d e  d e r  Ze i c he n sa t z  be r e i t s  i n  d e n  G r a ­
f i k s pe i c h e r  k o p i e r t . D a s  F a r b - R AM k a n n  b e q u em m i t  F C O L  b e ­
s c h r i e b e n we r de n .  W i r d a n s c h l i eß e n d  d e r  M u l t i - Co l o u r - Mo d u s  
a u s g e s c h a l t e t  u nd d i e h o c h a uf l ö s e n de G r a f i k  e i n g e s c h a l t e t , 
s o  e r s c h e i n e n  d i e Z e i c he n  a l s  no r m a l e  Z e i c he n ,  d a  d i e  i m  
F C OL - B e f e h l a n g e g e b e ne F a r b e  k l e i n e r  a l s  8 i s t .  

D i e  me h r f a r b i g  def i n i e r t e n  Z e i c h e n  e r s c h e i n e n  r i c h t i g , 
w e n n  m i t M U L T I  0 , 1 , 1 5 e i n e r se i t s d a s  F a r b- R AM m i t d e r  F a r­
be 1 5  ( h i e r : g e l b )  b e s c h r i e b e n w i r d  u n d  a n d e r e r s e i t s  d e r  
M e h r f a r b e n- M o d u s  e i n g e s c h a l t e t  w i r d .  

Am E n de de s P ro g r a mme s w i r d  d e r  ve r ä n d e r t e  Z e i c h e n sa t z  m i t  
N R M  w i e d e r  a b g e s c h a l t e t .  
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3 .  Spr i t e- Befeh l e  a m  Be i s p i e l RAKETE  

In  de n Bä n d e n  1 u n d  3 ha be n w i r  be r e i t s  d i e  Mö g l i c h ke i t e n  
d e r S p r i t e - P r o g r a m m i e r u ng b e s p ro c h e n ,  wo b e i w i r  i n  B a n d  3 
d a z u  v i e r  z u s ä t z l i c he B a s i c - B e f e h l e  e n tw i c ke l t  h a be n .  M i t  
d i e s em K a p i t e l  w o l l en w i r  g l e i ch zwe i A u f g a b e n  e r f ü l l e n :  
z u m  e i n e n  wo l l e n  w i r f ü r  d i e  ko n t i n u i e r l i c h e n  L e s e r  d i e se r  
B u c h s e r i e  d a s  B e i s p i e l  a u s  B a n d 3 e n t s pr e c h e n d  um s c h r e i ­
be n ,  z um a n d e r e n  fü r d i e  L e se r , d i e  n u r  e tw a s ü b e r S i mo n ' s  
B a s i c  w i s s e n  wo l l e n ,  e i n  Be i s p i e l  b r i n g e n ,  i n  d e m  a l l e 
w i c h t i g e n  P u nk t e zu s a mme n g e f a ßt s i n d .  

Z u n ä c h s t  we r d e n  w i r d a be i a uf d a s  D e f i n i e r e n  d e r  S p r i t e s  
e i n g e h en u n d a n s c h l i eße n d  g l e i c h  a uf i h r e  B e we g u n g . F ü r  
Sp i e l e u n e r l ä ß l i c h  s i n d  n a t ü r l i c h  d i e  Ko l l i s i o n s p r ü f u n g e n  
S p r i t e/ S p r i t e u n d  S p r i t e/H i n t e r g r u n d . Au c h  d a s  V e r g röße r n  
u n d  Ve r k l e i n e r n  von  S p r i t e s  s o l l be s p r o c h e n we r d e n .  

D a  e s  do c h  e i n  r e c h t  kom p l exe s Be i s p i e l  i s t , wa s i m  fo l ­
g e n d e n K a p i t e l  v o r g e s t e l l t w i r d ,  h a b e n  w i r  g l e i ch d i e  Mö g ­
l i c h k e i t  ge n u t z t  u n d  a n d e r e  B e f e h l e  v o n  S i mo n ' s  B a s i c  i n  
d a s  P ro g r a mm m i t i n t e g r i e r t , o bw o h l s i e  n i c h t  d i r e k t  e tw a s 
m i t  S p r i t e s  z u  t u n  ha be n .  

We r d i e  U n t e r s c h i e d e  i n  d e r  P ro g r a m m i e r u n g  g e g e n ü b e r a n­
d e r e n  Me t h o d en h e r a u s f i n d e n  m ö c h t e , d e r  s e i  a uf An h a n g 1 
ve rw i e s e n ,  wo  d a s  Ko m p l e t t l i s t i n g d e s e n t s p r e c h e n d e n  
B e i s p i e l s  a u s  B a n d  3 a b g e d r u c k t  i s t .  D i e  Z e i l e n n um me r n  
w u r d e n  i n  dem  n e u e n  B e i s p i e l  s o  ve r g e b e n ,  d aß e i n  Ve r­
g l e i c h  r e l a t i v e i n f a c h  mö g l i c h  i s t .  D i e s b e d i n g t  n a ­
t ü r l i c h , d aß d i e Z e i l e n n um me r n  n i c h t  s a u b e r ve r g e b e n 
we r d en k o n n t e n .  

3 . 1 Spr i t e s  def i n i er e n  

D a  w i r d i e  Ke n n t n i s  de r B e h a n d l u n g von  S p r i t e s  v o r a u s­
s e t ze n ,  w o l l e n  w i r  g l e i c h  m i t  m e h r f a r b i g e n  S p r i t e s  b e ­
g i n n e n .  D i e e r s t e  w i c h t i g e  Z e i l e d a f ü r  i n  u n s e r e m  B e i ­
s p i e l p ro g r a mm i s t  

150 eMOB 14 , 0  

D a m i t  we r d e n  d i e be i d e n  F a r be n  e i n g e s c h a l t e t , d i e  a l l e n  
S p r i t e s  g e m e i n s a m  s i n d . W i r  h a b e n  h i e r d i e  F a r be n  14 
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( h e l l b l a u )  u n d  0 ( s c hwa rz ) g ew ä h l t .  F ür d i e  D e f i n i t i o n  v o n  
S p r i t e s  m uß zu n ä c h s t  d e r D E S I GN- B e f e h l a n g e we n d e t  w e r d e n ,  
d e r  a n g i bt ,  o b  e i n  S p r i t e  e i nf a rb i g  ( e r s t e r  P a r a me te r : 0 )  
o d e r  m e h r f a r b i g  ( e r s t e r  P a r a me t e r :  1 )  i s t .  D e r  zwe i t e  P a ­
r a me t e r  g i bt d i e  e r s t e  S pe i c he rze l l e d e s B l o c ke s a n , i n  
d em d i e  D a t e n  de s Spr i t e s  a b g e l e g t  w e r d e n  s o l l e n .  I n  u n­
s e r em B e i s p i e l  h a be n  w i r - ü b l i c h e rwe i s e - d i e  B l o c k s  1 3 , 
1 4  u nd 1 5  h e r a n g e z o g e n .  

D e m  D E S I GN- B e f e h l fo l g e n  j ewe i l s 2 1  Z e i l e n ,  d e n e n  e i n  
' K l a m me r a f fe ' v o r a n g e s t e l l t i s t , m i t  d e r B e s c h r e i bu ng d e r  
S p r  i t e s .  

H i e r zu n ä c h s t  u n s e r e  B e i s p i e l - Sp r i t e s :  

997 REM ***** * * * * * * * * **************************** 

998 REM * DATEN FUER SPR I TE 0 * 
999 REM * * *****************�************** ******* 

1 000 DES I GN 1 . 1 3*64 

1 002 � • • • • •  BB • • • • •  

1 004 @ • • . . •  B B  • • . . .  
1 006 @ • . . . .  BE . • . . •  
1 008 @ . . . . CBBC . . . •  
1 0 1 0  I! • • • • C B B C  . . • .  
1 0 1 2  I! • • • •  CBBC . . . •  

1 0 1 4  @ • • • •  CBBC • . • .  
1 0 1 6  @ • • • .  CBBC • . • .  
1 0 1 8  @ . D • .  CBBC . .  D .  

1 020 @ . D • •  CBBC • •  D .  
1 022 @ . D . CCBBCC . D . 

1 024 @ . DCCCBBCCC D . 

1 02 6  @ . DCCCBBCCCD . 

1 02 8  @CDCCCBBCCCDC 

1 030 @ C D C C CBBCCCDC 

1 032 @CDCCCBBCCCDC 

1 03 4  @CDCCCBBCCCDC 

1 036 @CDC C C B B C C C D C  

1 03 8  @ . . •  B . B B . B . • •  

1 04 �3 l:!l • • •  B .  B B . B • • .  
1 042 @ • • •  B . B B . B • • •  

1 09 7  REM * * * * * * * * * * * * * * ********** * * * * * * * * * * * * * * * * *  

1 098 RE t'1 * D f1TA::;; F U EF.: SF'R  I TE  1 * 

1 099 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * 

1 1 00 DES I GN 0 . 1 4*64 

1 1 02 @ • •  11 • BB . 11 11 • 11 • 11 11 • 11 • • BE . 11 11 11 
1 1 04 @ . . . •  BB • • • . • • • . • • • •  BB • • • •  
l 1 tj6 I� • •  11 11 BB . 11 11 11 11 11 11 11 11 11 11 11 BE . 11 11 11 
1 1 08 @ • • • •  BB . • . . . . . . . . . .  BB . . . •  
1 1 1 1!:1 1]! • • • •  B B II • • • • • • • • • • •  BB . . . •  
1 1 1 2 @ 11 11 11 11 BE: 11 11 11 11 11 11 11 11 11 11 11 11 E:B 11 11 11 11 
1 1 1 4 1! • • • •  BB . III • • • • • • • • • • . BE: • . • .  
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1 1 1 6 @ • • . .  B B  • • • . . . . . . . • .  B B  • • • •  

1 1 1 8 @ • • . .  BB • • • . • • • • • • • .  B B  • • • •  

1 1 20 @ . . • .  B B  • . . . . . • . . • . •  BB . . . •  

1 1 22 I! • • • •  B B  • . . . . • . • . . • •  BB • . • .  

1 1 24 @ . • . .  BB • . . . . . • . • . . •  BB . . . .  

1 1 26 @ . . . . BB • • • . • • . . • . • •  BB . • • •  

1 1 28 @ . . . .  B B  • . . . • . . . • . • .  B B  • . • •  

1 1 30 @ . . . .  B B  • • • . . . . . . • . •  BB • • • .  

1 1 32 @ . . • .  BB • . . . . . • . • • • •  BB . . • •  

1 1 34 1) • • • •  B B  • • • • • . • • . • . •  B B  • • • •  

1 1 36 @ . . . .  B B  • • • . . • • . . • . .  BB . . . .  

1 1 38 @ • . . .  BB • • • . . . • . • . • .  BB • . • •  

1 1 40 @ • • . .  BB • • . . • • • . • . . .  BB • . . •  

1 1 42 @ • . • .  BB • • . • • • • . . • . • BB • . . .  

1 1 97 REM **********w.*******w.***** * * * * * * * * * * * * * w. * * *  

1 1 98 REM * DATAS FUER SPR I TE 2 * 

1 1 99 REM ***************************************** 

1 200 DES I GN O J 1 5*64 
1 20 2  @BB • • . • • • . . . • • . . . . . . . . .  BB 

1 204 @BB • • • • • • • . . • • • • • • . • • • •  BB 

1 206 @BB • • • • • . • . . . • • • . • . • • • .  BB 

1 208 @BB . • . • . . . . . • • • • • . . • . . .  BB 

1 2 1 0  @BB • • . • . • • . • . • • . • . . . • • •  BB 
1 2 1 2  @BB • • . • • . • . • • • • • • • . . . • .  BB 
1 2 1 4  I!:BB • • • • • . . • . . • • • . . • • • • •  BB 
1 2 1 6  @BB . . . • . . • . •  B B  • • • • . . • . •  BB 

1 2 1 8  @BB • . • • • • • •  B B B B  • • • . • • . .  BB 
1 220 @BB • • . . . . .  BBBBBB • • . . • . •  BB 
1 222 @BBBBBBBBBB • . . .  BBBBBBBBBB 
1 224 @BB • . • • • . •  BB • •  BB • . • . • • •  B B  
1 226 @BB • • • • • • • •  B B B B  • • • • . . . .  BB 
1 228 @BB . . . • . • . . •  B B  . . . • . . . . •  BB 
1 230 @BB . • • . . . . • . . . . . . . . . • . .  BB 
1 232 I!BE . • • • • • • • . . . . • • • . . . . •  BB 
1 234 @BB • • . . . . . • . . . . • . . • • . . .  BB 
1 236 @BB • . • . . . • • . . . . . . • . . . . .  BB 
1 238 @BB • • . • . . . . . • • . • • • . . . • .  BB 
1 240 @BB • • • • • • • • • . . • • • • . • • . .  BB 
1 242 @BB • • . . . . . . . . . . . • • . . . . •  BB 

83 

W i e  m a n  s i eh t ,  s i n d  d i e Spr i t e s  1 u n d  2 n u r  e i n f a r b i g  
d a r g e s t e l l t .  I n  d i e s e n  F ä l l e n  w i r d d u rc h  d e n  B u c h s ta b e n 
' B '  be s t i m m t , a n  we l c h e r  S t e l l e be i d e n  S p r i t e s  e i n  fa r­
b i g e r  P u n k t  e r sc h e i n e n  so l l .  A l l e  a n d e r e n  B i l d sc h i rm p u n k t e  
we r d e n  d u r c h  e i n e n  e i nf a c he n  ' . '  g ek e n nz e i c h n e t . B e i d e n  
m e h r f a r b i g e n  S p r i te s  ( Spr i t e  0 )  w e r d e n  d i e B u c h s ta be n  ' B ' , 
' e ' u n d  ' D '  z u  U n t e r s c h e i d u n g  d e r  e i nze l n e n  F a r b e n he r a n­
g e z o g e n .  D a b e i  s t e h t  d a s  ' B '  f ü r  d i e  F a r b e , d i e i m  CMOB-
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B e f e h l a l s  e r s t e s a n g e ge b e n i s t ,  u n d  ' D '  f ü r  d i e  zwe i t e  
F a r be ( h i e r : s c h wa r z ) . D a s  ' c '  i s t  P l a t zh a l t e r  f ü r  d i e d e m  
S p r i t e  e i g e n e  F a r be .  

W i e  ma n s i eh t ,  i s t  a n h a n d  d e s  L i s t i n g s  d a s  s pä t e r e  E r ­
s c he i n u n g s b i l d d e s  S p r i te s  o f f e n s i c h t l i c h . D i e  a b s t r a kt e  
Umd e n k e r e i von D ATA- Z e i l e n  a uf d a s  s pä t e r e  Au s seh e n  - wa s 
sow i e so ka um mö g l i ch w a r  - e n t f ä l l t .  E i n S p r i t e- Ed i t o r  
k a n n  e n tf a l l e n ,  d a  d i e se d i r ek t a m  B i l d s c h i rm ( m i t te l s  
C u r s o r ) e n tw i c ke l t  we r d e n  kö n n e n .  N a ch d e m  Z e i c h n e n  a m  
B i l d s c h i rm  so l l t e n  S i e  n a t ü r l i c h  n i c h t  ve r g e s se n ,  d i e  e i n­
ze l ne n  Z e i l en m i t R ETUR N noch  a n  d a s  P ro g r a mm z u  ü be r g e­
b e n .  

M i t  d e n  b i s h e r vor g e s t e l l t e n  B e f e h l s k om b i n a t i o n e n  we r d e n  
d i e  D a t e n  f ü r  d i e  S p r i te be i m  P ro g r a m m a b l a uf i n  d e n  e n t­
s p r ec h e n d e n  B l o c k s  g e n e r i e r t .  D a be i  i s t  e s  a u c h  mö g l i c h ,  
e i ne r  S p r i t e n um m e r  m e h r e re B i l d i n h a l te z u z u o r d n e n ,  wo be i 
d i e se m i t  dem  D E SI GN- Be f e h l i m me r  w i e de r  i n  d i e e n t­
s pr e c h e n d e n  B l o c k s  g e sc h r i e b e n  we r d e n  m ü s s e n ,  um s i e  a n  
d a s  P ro g r a m m  zu  ü b e r g e b e n .  D a  d i e se r  B e f e h l a be r  s e h r  
s c h n e l l  a r be i t e t ,  s i n d ka um P ro g r a m m v e r zö g e r u n g e n  z u  
e rw a r t e n .  An  d e m  CMOB - B e f e h l u n d  i n  Ka p i t e l l h a be n  w i r  
s c h on g e s e h e n ,  d a ß  d i e Spr i t e s  be i S i m o n ' s  B a s i c  MOB 
( Mo ve b l e  Ob j e c t  B l o c k )  g e n a n n t  we r de n .  D i e s e r  B e g r i f f i s t  
a uc h  i n  de n me i s t e n  S p r i t e- Be fe h l e n  e n t h a l t e n . So a u c h  i m  
n ä c h s t e n B e f eh l , m i t  d em n ac h  d e m  Au s s e h e n  d e r S p r i t e s  
we i t e r e  P a r a me t e r  fe s t g e l e g t  we r de n .  

2 000 MOB SET  0 , 1 3 , 7 , 0 , 1  
2 100 MOB S E T  1 , 14 , 5 , 0 , 1  
2 200 MOB SET  2 , 1 5 , 1 , 0 , 0 

D a m i t  ha be n  w i r w i e d e r  e i n i g e  ü b l i c he P OK E- B e f e h l e  e r ­
se t zt . V e r g l e i c h e n  w i r  k u rz m i t  d e m  L i s t i ng i m  An h a n g . 
Do r t  we r d e n  i n  d e n  Z e i l e n  2 0 10 , 2 1 00 u n d  2 200 d i e  B l o c k s  
n o c h m a l s  f ü r  d i e  S p r i t e n um m e r n  fe s t g e l e g t . D a s  A b s pe i c h e r n  
d e r  D a t e n  a u s  d e n  DATA- Z e i l e n  e n t f ä l l t n a t ü r l i c h ,  d i e s  
ü be r n i m mt  j a  d e r D E SI GN - B e f e h l .  I n  d e m  B e i s p i e l  a u s  B a n d 3 
we r d e n  d i e S p r i t e s  m i t  dem SP R IT E- B e f e h l e i n g e s c h a l t e t .  
E i n  G R E NZ E N - K o m m a n do g i bt e s  i n  S i m o n ' s  B a s i c  n i c h t . D a s  
F e s t l e g e n  d e r  F a rbe n i n  d e n  Z e i l e n  2080 , 2 180 u n d  2 280 
w i rd a u ch  von d e m  MOB SET- B e f e h l ü b e r n o m m e n .  We i t e rh i n  
l e g t d i e se r  B e f e h l d i e  P r io r i t ä t  g e g e n ü b e r dem  H i n t e r g r u n d  
fe s t , d i e  w i r i n  d em a n d e r e n  Be i s p i e l  n i c h t  ve rwe n de t  h a ­
be n u n d  g i b t f ü r  d a s  Re g i s t e r  2 8  d e n  e n t s p r ec h e n d e n  We r t , 
o b  d i e se s S p r i t e i n  n o r m a l e r  G r a f i k  o d e r  Meh r f a r b e n g r a f i k  
d a r g e s te l l t we r d e n  so l l  ( a l t e s  Be i s p i e l :  Z e i l e 2090 ) .  W i e  
w i r  a n  d e n  d r e i Z e i l e n  o b en  s e h e n ,  g i b t d e r  e r s t e  P a r a ­
m e t e r  s i c he r l i c h  d i e  S p r i t e n um me r  a n  u n d  d e r  zwe i t e  P a r a ­
m e t e r  d i e  j ewe i l i g e  ß l o c k n um m e r , d i e  w i r  j a  s c h o n  be i m  
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D E SI GN - B e f e h l ke n n e n g e l e r n t  ha be n .  We n n  S i e das  a l t e  B e i ­
s p i e l  b i s h e r  g e n a u  ve r f o l g t  ha b e n  u n d  e i n e n  V e r g l e i ch m i t  
d em MOB S E T- B e f e h l d u r c h g e f ü h r t  ha be n ,  h a be n  S i e s i c he r­
l i ch  a u ch fe s t g e s t e l l t ,  d a ß  d e r  d r i t t e  P a r a me t e r  d i e d em 
S p r i t e e i g e n e  F a r b e  a n g i bt .  D e r  v i e r t e P a r a me t e r  g i b t no c h  
d i e  P r i o r i t ä t  g e g e n ü b e r  de n B i l d s c h i r m t e x t e n  a n  u n d  d e r  
f ü n f t e  P a r a me t e r  d i e F a r b a uf l ö s u n g . D i e We r t e  i m  l e t z t e n  
P a ra m e t e r  ( 0 , 1 )  e n t s p r e c h e n  w i e d e r  d em D E S I GN - B e f e h l .  

D a ß  m a n c he A n g a be n  do p pe l t  e r f o l g e n , l i e g t  a n  d e r  be i b e ­
h a l t e n e n St r u k t u r de s Comm o d o r e  64 . E i n  a l s m e h r f a r b i g e s  
S p r i t e def i n i e r t e r  MOB m uß n i c h t  u n b e d i n g t  be i se i n e r  D a r­
s t e l l u ng m e h r f a r b i g  a n g e s p ro c h e n  w e r d e n .  D i e s e n  E f f e k t  h a ­
be n w i r  j a  a u c h  be r e i t s  s c h on i n  B a n d  3 be s p r o c h e n .  

N u n  ha be n w i r zwa r s c h o n  d i e  S p r i t e s  e n tw o r f e n u n d  d i e P a ­
r a me t e r  d ef i n i e r t ,  a be r  a uf d em B i l d s c h i rm w i rd n o c h  
n i c h t s  d a r g e s t e l l t .  D a z u  d i e n t  d e r  MMOB- B e f e h l .  D a m i t  w i r d 
d a s  S p r i te a m  B i l d s c h i rm po s i t i o n i e r t  u n d  k a n n  a u ch  b ewe g t  
we r d e n ,  se i n e Grö ße  w i r d  fe s tg e l e g t  u n d  d i e Ge s ch w i n d i g­
ke i t  f ü r  d i e B e we g u n g . D a  w i r  i n  u n s e r e m  B e i s p i e l  S p r i t e  1 
e r s t  a uf Anwe i s u n g  d e s  Anwe n d e r s  s i c h t b a r  m a c h e n wo l l e n ,  
we r d en i m  V o r s p a n n n u r S p r i t e s  0 u n d  S p r i t e s  2 v o r be se t zt 
m i t :  

2 030 MMOB O , X O , YO , X O , YO , O , 2 55 
2230  MMOB 2 , X 2 , Y2 , X 2 , Y2 , O , 255 

N a c h d em w i r  vor h e r def i n i e r t  ha be n 

2 0 10 X O= 3 0  
2020 Y O =50 
2 2 10 X 2 = 1 00 
2 2 20 Y 2 = 100  

Au s m n emo t ec h n i s c he n Gr ü n d e n  wo l l e n  w i r d i e  Va r i a b l e n  XO  
und  YO für  d i e X- und  V - K o o r d i n a t e n  v o n S p r i t e  0 ve rwe n­
d e n , X l  u n d  Y1  e n t s p r ec h e n d  f ü r  Spr i t e  1 ,  u n d  X 2  u n d  Y2 
f ü r  S p r i t e  2 .  

W i e  i n  a l l e n  S p r i t e- B e f e h l e n  g i bt d e r  e r s t e  P a r a me t e r  a uc h  
w i e d e r  d i e  N um me r  d e s S p r i t e s  a n ,  d i e v o n  0 b i s  7 d u rc h ­
n ume r i e r t  s i n d . I m  M MOB- B f e h l g i b t d a s  e r s t e  Ko or d i n a t e n­
p a a r  d e n  P u n k t  a n ,  a n  d em d a s  S p r i t e a m  B i l d sc h i rm a uf­
t a uc h t  ( B e r ec h n u n g  im  No r m a l g r a f i km o d u s )  u n d - fa l l s e s  
bewe g t  w e r d e n  s o l l  - p r a k t i s ch d e n  Au s g a n g s p u n k t  d a r­
s t e l l t .  D a s  zwe i t e  Ko or d i n a t e n p a a r  ( 4 .  u n d  5 .  P a r a me t e r )  
s t e l l e n  d i e Z i e l k o o r d i n a t en d a r .  D a  w i r  u n s e r e  S p r i t e s  z u  
Be g i n n n i c h t  bewe g e n  wo l l e n ,  ha be n w i r  be i d e  Ko o r d i n a t e n­
p a a re g l e i ch g ew ä h l t .  



86 K a p i t e l  3 

De r vor l e t z t e  ( 6 .  P a r a me t e r )  g i bt d i e Grö ß e  d e s  S p r i t e s  
a n ,  wo be i w i r  a l l e  S p r i te zu n ä c h s t  i n  N o r m a l g r ö ß e  d a r­
s t e l l e n  wo l l e n  ( ve r g l e i c h e  K a p i t e l  3 . 5 ) . 

D e r  l e t z t e  P a r a me t e r  g i bt d i e Ge s c hw i n d i g ke i t  a n , d i e  von  
1 b i s 25 5 r e g u l i e rt w e r d e n  ka n n ,  wo be i ( u n l o g i s c h e rwe i se )  
2 55 d i e l a n g s a m s te Ge s c hw i n d i g ke i t  d a r s t e l l t .  Ac h t u n g : Im 
Ge g e n s a tz zu den i n  B a n d 3 v o r g e s t e l l t e n  Bewe g u n s ro u t i ne n  
f ü r  S p r i t e s  we r d e n  be i S i mon ' s  B a s i c  e r s t d i e  Bewe g u n g e n  
d u rc h g e f ü h r t , b e v o r  d a s  B a s i c- P ro g r a mm f o r t g e s e t zt w i r d .  
E i ne I n t e r r u p t s t e u e r u n g  l i e g t  n i c h t  vor . 

D a m i t  ha be n w i r u n s e r e  Spr i t e s  e n tw o r f e n ,  d i e P a r a me t e r  
f e s t g e l e g t  u nd s i e  a uf d e m  B i l d s c h i rm d a r g e s t e l l t .  Im  
n ä c h s t e n  Ka p i t e l  w o l l e n  w i r  a uf d i e  Bewe g u ng  d e r  S p r i t e s  
e i ng eh e n .  

3 . 2  Spr i t es bewe gen  

E s  g i bt s i c he r l i c h  a n de r e  Mö g l i c h ke i t e n  und  Auf g a be n s t e I ­
l u n g e n S p r i t e s  zu bewe g e n ,  a l s d i e i n  d i e s em K a p i t e l  v o r­
g e s t e l l t e .  We n n  S i e d i e  S p r i t e s  ( ü be r T a s ta t u r  od e r  a uc h  
J o ys t i c k )  s t e u e rn wo l l e n ,  s o  k a n n  Ih n e n  d a s  v o r l i e g e n d e  
B e i s p i e l  j e do c h  a l s  G r u n d l a ge d i e ne n .  An d e r e  Bewe g u n g s­
f o r m e n  ( h ü p f e n de K ä n g u r u h s )  s i nd i m  H a n d b u ch  d a r g e s t e l l t .  

A u c h  i n  d i e sem B e i s p i e l  w o l l e n  w i r  Ge s c hw i n d i g ke i t s ä n de r­
u n g en z u l a s se n .  D i e B ewe g u ng w i r d ü b e r  d e n  R L OCMOB- B e f e h l 
d u r c h g e f üh r t .  M i t  d i e sem  B e f e h l we r d e n  z u n ä c h s t  d i e  S p r i ­
t e n um me r ,  d a n n  Z i e l k o o r d i n a t e n  u n d  s c h l i eß l i c h  n o c h  ( w i e  
be i dem  MMOB- B e f e h l )  d i e G rö ße u n d  Ge s c hw i n d i g ke i t d e s 
Spr i t e s  fe s tg e l e g t .  

Be s c h r ä n ke n w i r  u n s  zu n ä c h s t  w i e d e r  a uf d i e  Bewe g u n g  von  
Spr i t e  o .  Z u n ä c h st  wo l l e n  w i r  w i e d e r  d e n R a h me n  für  d i e 
Bewe g u n g  s c h a f fe n  m i t  

3000 P R I N T · ( CL R/H OME ) " 
3002 GE TA$ 
3004 I F  A$ N E  " "  THE N C$ = B$ : B$ = A$ ( N E  f ü r  u n g l e i c h )  

W i e  i n  de n a n d e r e n  B ä n de n ,  so l l  a uc h  h i e r d i e  S t e u e r u n g  
d e s S p r i te s  ü be r  n e u n  B u c h s ta be n t a s t e n  w i e f o l g t  e rf o l g e n :  

Q - obe n l i nk s  
W - o be n  
E - obe n rec h t s  
o - r e c h t s  
C - r ec h t s  u n t e n  
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x - u n t e n  
Z - u n t e n  l i n k s  
A - l i n k s 
S - s t o p  / a n h a l t e n  
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We n n  d a s  S p r i t e  a n h a l t e n  so l l ,  ( S )  so s i n d  d i e Z i e l k o o r d i ­
n a t e n  g l e i ch de n S t a r t k o o r d i n a t e n  u n d  w i r  kö n n e n  f o l g e n d e n  
B e f e h l e i n g e b e n :  

3030 I F  B$ = " S " T H E N : R LO CMOB 0 ;XO , YO , EO , 2 55 : G OT03002 

W i e  s c h on  g e sa g t ,  g i bt  be i m  R LO CMOB- B e f e h l der e r s t e P a r a ­
m e t e r  d i e  S p r i t e n um m e r  a n ,  d i e  be i d e n  n ä c h s t e n  d i e  Z i e l ­
k o or d i n a t e n  u n d  d i e  be i d e n  l e t z t e n  G r ö ß e  u n d  Ge s c h w i n d i g ­
ke i t .  D a  d i e  Z i e l k o o r d i n a t e n  i n  d i e s em F a l l  g l e i c h d e n  An­
f a n g s k o or d i n a t e n  s i n d ,  ka n n  m a n d i e G e s c hw i n d i g ke i t  f r e i 
w ä h l e n .  An s o n s t en wo l l e n  w i r  f ü r  G rö ß e  u n d  Ge s c h w i n d i g ke i t  
f o l g e n d e  Va r i a b l e  ve rwe n d e n :  

EO - G r ö ße S p r i t e  0 
E1  - G r ö ß e S p r i t e  1 
E2 - G r ö ße S p r i t e  2 
GO - Ge s c hw i n d i g ke i t  
G1  - Ge s c h w i n d i g ke i t  
G2 - Ge s c h w i n d i g ke i t  

( ve r g i .  a u c h  
S p r i t e  0 
S p r i t e  1 
S p r i t e  2 

K a p i t e l  3 . 5 ) 

De n S p r u n g  a uf Z e i l e 3002 g e be n w i r a u s  Re c h e n z e i t g r ü n d e n  
v o r . D a  w i r  F e h l e r me l d u n g e n  v o n  S i m o n ' s B a s i c ve r me i de n  
w o l l e n  we n n  w i r e i n e n  R a n d  e r r e i c he n ,  m ü s se n  w i r  v o r  e i n e r  
B ewe g u ng de s S p r i t e s  n o ch d i e K o o r d i n a t e n ü b e r pr ü f e n  m i t  

3 0 3 2  I F  XO L T  1 T H E N  X O= 1 
3034 I F  XO  GT  3 18 T H E N  X O = 3 18 
3036 I F  YO  L T 1 T H E N  YO = 1 
30 38 I F  YO GT 198 T H E N  YO = 198 

Da d e r  ve rwe n d e t e  T y pe n r a d d r u c ke r  d a s  ' K l e i n e r ze i c h e n ' u n d  
' G rö ß e r ze i c h e n ' n i c h t  d a r s t e l l en  k a n n  ( s i e h e  a u c h  P a r a me­
t e r t y p e n im  A n h a n g )  w e r d e n  s i e  d u r c h  d i e  i n  F OR T R AN üb­
l i c h e n  B e ze i c h n u n g e n  LT  und  G T  e r s e t z t . 

I n  d e n  fo l g e n d e n  Z e i l e n  we r d e n  j ewe i l s d i e  S p r i t e s  i n  d i e  
g ew ü n s c h te R i c h t u ng bewe g t  u nd a n s c h l i eß e n d  d i e K o o r d i ­
n a t e n  de s S p r i t e  m i t  d e n  We r t e n  f ü r  d i e  Z i e l k o o r d i n a t e n  
b e s e t z t . D a zu w i r d j ewe i l s d e r  We r t  ' GO ' a d d i e r t o d e r  s u b­
t ra h i e r t .  In  GO  w i r d  a l s o  d i e  Ge s c hw i n d i g ke i t i n  P u nk t e n  
p r o  B e we g u ng a n g e g e be n .  

3040 I F  B$ = " O " T H E N  

3050 I F  B$ = " E " T H E N  

R LO CMOB O , X O + GO , YO , EO , G : X O = X O + GO 
GOT03002 
R LO CM OB O , XO + GO , YO - GO , EO , G : 
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XO=XO+ GO : YO = YO- GO : G OT03002 
3 060 IF B$ = " W " T H E N  R LOCMOB O , XO , YO - GO , EO , G  : 

YO= YO- GO : GOTO 3002 
3070 IF  B$ = " Q " T H E N  R LOCMOB O , X O - GO , YO- GO , EO , G  : 

X O=X O - GO : YO = YO - GO : G O T03002 
3080 IF  B$ = " A " THEN  R LOCMOB O , X O - GO , YO , EO , G  : 

XO= X O - GO : GOTO 3002  
3 090 IF  B$ = " Z "  T H E N  R LOCMOB O , X O - GO , YO + GO , EO , G  

XO=XO- GO : YO= YO + GO : GOT03002 
3 100 I F  B$ = " X " THEN  R L OCMOB O , X O , YO + GO , EO , G  : YO= Y O + GO 

GOTO 3002 
3 1 10 I F  B$ = " C " T H E N  R L OCMOB O , X O + GO , YO + GO , EO , G  : 

XO= X O + GO : YO = YO + GO : GOT03002 

D a m i t  wä r e  d i e  Bew e g u n g f ü r  S p r i t e  0 a b g e s c h l o s s e n  u n d  w i r  
k ö n n e n  d i e  B e we g u ng f ü r  Spr i t e  1 b e s pr e c h e n .  S p r i t e  1 
s t e l l t d e n  ' Sc h uß ' d a r  u n d  s o l l e i n g e s c h a l t e t  we r d e n , we n n  
d i e  T a s t e  m i t d em P fe i l  n a ch o ben  g e d r ü c k t  w i r d . O i e K o o r­
d i n a t e n  be i m  A b s c h uß s i n d n a t ü r l i c h  d i e v o n  S p r i t e 0 u n d  
e n t s p r e c h e n d  w e r d e n  d i e V a r i a b l e n  X l  u n d  Y 1  a u ch  be se t zt . 
D e r  S c h uß s o l l j ewe i l s i n  u n s e r em B e i s p i e l  a m  B i l d s c h i r m  
n u r  n a ch o be n  g e he n ,  so d a ß  n u r  d i e V - K o o r d i n a t e  u m  e i n s  
z u  ve m i n d e r n  i s t .  Auß e r d em muß  no c h  e i n  Me r ke r g e s e t z t  
we r de n ,  d a ß  b e r e i t s d a s  Spr i t e  m i t  d e m  Sc h uß a k t i v i e r t  
w u r d e , u n d  f ü r d i e  Bewe g u n g  von S p r i t e  0 w i r d no c h  d e r  
a l te W e r t  ( C$ ) h e r a n g e z o g e n .  O i e Ge s c hw i n d i g ke i t w u r de a b­
s i c h t l i c h  a uf ' 1 '  g e se t z t , d a m i t  a u c h  e i n e k o r r e k t e  Ko l l i ­
s i o n s pr ü f u ng s t a t t f i n d en k a n n .  N a t ü r l i ch i s t d i e s e s  B e i ­
s p i e l  ke i n  a t em be r a ube n d e s  Sp i e l ,  d a  d a s  B a s i c  d i e S a c h e  -
t ro tz de r H i l f sm i t te l  - r e c h t  l a n g sa m  a b l a uf e n  l äß t . D e r  
e r s t e B e f e h l fü r u n s e r e n  Sc h uß kö n n te  a l s o  l a u t e n : 

3 120  I F B$ = " ( P f e i l  n a c h  obe n ) " T HE N  X 1 =XO  : Y 1 = YO : 
MMOB l , X 1 , Y l , X 1 , Y 1 - 1 , E l , 1  : S= 1 : B$ = C$ : GOT03002 

Da w i r d i e  A b g a be e i ne s  Sc h u s se s  s pe r r e n  wo l l e n , we n n  be­
re i t s  S p r i t e  1 e i n g e s c h a l t e t  i s t , f ü g e n  w i r  n o c h  e i n  

3 1 1 5  I F  S THE N  3 135 

D a m i t  S p r i t e  1 a u c h  i m  fo l g e n d e n  we i t e r  bewe g t  w i r d , f ü g e n  
w i r i n  d a s  B e we g u n g sm e n ü f ü r  Spr i t e  0 n o c h  e i n  

3 0 14 I F  S THE N  Y 1 = Y 1 - GO R LOCMOB l , X 1 , Y 1 , E 1 , l  
I F  YO L T  5 T H EN S=O : MOB OF F 1 

w o be i zu n äc h s t  d i e  e n t s p r e c h e n d e  V- K o or d i n a t e  um d i e  Ge ­
s c hw i n d i g ke i t  v o n  Spr i t e  0 ve rm i n d e r t  w i rd - d a m i t  bewe g e n  
s i c h  be i d e m i t  g l e i c h e r  Ge s c hw i n d i g ke i t .  D a s  Spr i t e w i r d  
m i t d e m  R L OCMOB - B e f eh l bewe g t  u n d  a u sg e s c h a l t e t , w e n n  d i e 
V-K o or d i n a t e  k l e i n e r  a l s  5 i s t .  Be i m  A u s s c h a l t e n  de s S p r i -
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t e s  m u ß  n a t ü r l i c h  a u c h  d e r  Me rke r zu r ü c kg e s e t z t  we r d e n .  
D a s  e i g e n t l i c h e Au s s c h a l t e n  w i rd m i t  d e m  B e f e h l MOB O F F  
d u r c h g e f ü h r t .  Auß e r  d e r  Sp r i t e n um me r  be i n h a l t e t  d i e se r  
B e f e h l k e i n e n  we i t e r e n P a r a me t e r .  

D a  w i r ke i n e n  a u t om a t i s c h e n B e f e h l zum  R e f l e k t i e r e n  a n  d e n  
G r e n ze n  z u r  V e r f ü g u n g  ha be n , we r d e n  w i r S p r i t e 2 w i e d e r  
z u f ä l l i g bewe g e n  ( ve r g l e i c he Ba n d  1 ) , w o b e i w i r f ü r  j e d e  
R i c h t u ng e i ne e i g e n e  Z u f a l l s z a h l zw i s c h e n  - 5  u n d  5 f e s t­
l e g e n  wo l l e n .  D i e s e We r t e  mü s s e n  n a t ü r l i c h  no c h  a uf P l a u­
s i b i l t ä t  g e p r ü f t  we r de n .  An h a n d d i e se r  We r t e  kö n n e n  w i r  
a n s c h l i eß e n d  d a s  Sp r i t e bewe g e n  u n d  d a s  P ro g r a m m s t ü c k 
s i e h t  d a n n w i e  f o l g t a u s : 

6 Ü (10 Z ::<= HH ( l O:+:F.: t·m .;: 6 )  ;. · · 5 

6 0 1 0  ZY= I NT ( 1 0:+:RND ( 7 » ) -5 

6121;3 Lj 'T' 2= 'l 2 + Z " r' 
6040  I F  X 2 ( 1 0  THEN X 2 � 1 0  

6 0 5 0  I F  X2>300 THEN X2=300 
6 0 6 0  I F  Y 2 < 1 0  T H E N  Y 2 = 1 0  

6 0 7 0  I F  Y 2 ) 1 9 5 T H E N  Y 2 = 1 9 5 

6 0 8 0  RLOCMOB 2 . X2 . Y 2 , E 2 . 1 

6 0 9 0  F.:E T U F.: t·j 

D a m i t  d a s  U n t e r p r o g r a m m  a u c h  a uf g e r uf e n w i r d , e r g ä n ze n  w i r 

3006 GOSUB 60 00 

Ve r g l e i c he n  w i r  d a s  g a nze  n u n  m i t  u n se rem  Be i s p i e l  a u s  
B a n d 3 .  Z u n ä c h st  s t e l l e n  S i e  - r e i n  o p t i s c h  fe s t , d a ß  
d i e Z e i l e n  i m  B ewe g u n g sm e n ü  f ü r  S p r i t e  0 l ä n g e r  s i n d . D i e s  
k o m m t  d u r c h  u n t e r s c h i e d l i c he K o n ze p t i on d e s B e we g u n g s be ­
f e h l s .  D e r  F AH R T - B e f e h l  be nö t i g t  ke i n e Z i e l k o or d i n a t e n , 
s o n d e r n  n ur d i e  R i c h t u ng u n d  d i e  Ge s c hw i n d i g ke i t .  D a  d a s  
S p r i t e so l a n g e  bewe g t  w i r d  b i s  e s  e i n  a n d e r e s F AH R T - K o m ­
m a n do e r h ä l t , i s t n a t ü r l i ch d a s  N a c h r e c h n e n  d e r  j ewe i l i g e n  
P o s i t i o n  u n nö t i g .  D i e s  f ä l l t be s o n d e r s  be i d e r  Bewe g u n g  
v o n  S p r i t e  1 a uf ,  d a  d i e s  i n  d em U n t e r p ro g r a mm a b  Z e i l e 
5000 n u r  e i nm a l  g e s t a r t e t  zu  we r d e n  b r a u c h t ,  u n d  s o n s t  
k e i ne we i t e r e  H a n d h a b u ng e rf o r d e r l i ch i s t .  D a s  S t a r t e n  i s t 
n a t ü r l i c h  h i n r e i c he n d kom p l i z i e r t , d a  d i e  a k t u e l l e P o s i ­
t i o n  v o n  S p r i t e  0 i m  Mo me n t  de s S t a r t s  f e s t g e s t e l l t we r d e n  
m uß ( 5 0 1 0  u n d  5 0 2 0 ) . 

No c h  e i nf a c h e r  i s t  d i e  Bewe g u n y  von  S p r i t e  2 ,  d a  d i e s  ü b e r  
d e n GR E NZ E N- B e f e h l d i e o be re H ä l f t e  d e s B i l d s c h i rm be ­
r e i c h e s  fü r d i e Bewe g u n g  zu g ew i e s e n  be k om me n h a t , wobe i 
a l l e Se i t e n  d i e se s  S p r i t e s  r e f l e k t i e r e n d  s i n d .  D a m i t  
e n tf ä l l t  j e de we i t e r e  B e h a n d l u n g f ü r  S p r i t e  2 i m  a l t e n  
B e i s p i e l .  
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Ge schw i nd i gke i t ä n dern  

D a  w i r  in  dem  M MOB- B e f e h l u n d  dem R L O CMOB- B e f e h l j ewe i l s 
e r n e ut d i e Ge s c hw i n d i g ke i t  a n g e be n  m ü s se n ,  h a b e n  w i r  d i e 
V a r i a b l e n  GO , G1  u n d  G2 z u r  Ge s c hw i n d i g ke i t sb e s t i m m u n g  
h e r a ng ez o g e n .  I n  e i n em k l e i ne n  Unt e r p ro g r a mm w o l l e n  w i r  
n u n  d i e Mö g l i c h ke i t  d e r  Ä n d e r u n g  d e r  Ge s c hw i n d i g ke i t  fü r 
S p r i t e  0 z u l a s s e n .  Z u vor  m ü s s e n  w i r  j e do c h  n o c h  - w i e  i m  
a l t en B e i s p i e l  a u c h  - a uf g r u n d  d e s  T a s t e n d r u c k s  ' G '  i n  e i n  
U n t e r p ro g r a m m  ve r zwe i g e n  m i t  

3 135  I F  B$ = " G " THE N GO SUB 3500 : GOTO 3002 

In  dem  U n t e r p r o g r a m m  so l l  ke i n e B i l d s c h i r m a b f r a g e  e r­
w ü n s c h t  s e i n ,  so d a ß  w i r  ü b e r  d e n  GET- B e f e h l d i e  T a s t a t u r  
a b fr a g e n  mü s se n .  O i e  Ge s c hw i n d i g ke i t  ' 0 ' w o l l e n  w i r  n i c h t  
z u l a s se n ,  d a  d i e se a uc h  ü b e r  d e n STOP - B e f e h l ( ' S ' ) e r­
r e i c h t  we r d e n  ka n n .  D a  ü b e r d i e  Ta s t a t u r  som i t  d i e Ge­
s c hw i n d i g ke i t e n 1 b i s  9 zur  Ve r f ü g u n g  s t e h e n ,  wo l l e n  w i r  
d e n  e r h a l t e n e n  We r t  no c h  m i t  2 m u l t i p l i z i e r e n  um d i e 
Sc h r i t twe i te f ü r  d i e  Bewe g u n g s b e feh l e  um j ewe i l s zwe i 
B i l d s c h i r m p u n k t e  zu erhö h e n .  Au c h  muß d i e a l t e  Bewe g u n g s­
r i c h t u ng w i e d e r  a n  d i e Va r i a b l e f ür d i e B e we g u n g s v e rt e i ­
l u n g von  S p r i t e  0 ( B$ ) ü b e r g e be n we r d e n  u n d  u n s e r  U n t e r ­
p r o g r a mm k a n n  d a n n  w i e f o l g t a u s s e he n :  

3497 REM * * * * * * * * * * * ************* * * * * * * * * * * * * * * * * *  

3498 REM * GESCHW I ND I GKE I T  RENDERN * 

3499 REM ** * * * * * * * * **** *********** * * * * * * * * * * * * * * * *  

350(1 GETG$ : 1 F G $ = " " THEt·B500 

3 5 1 0  G=VAL ( G $ )  

3520 I FG( l T H E N 3 5 0 0  

3 5 30 G0= G * 2  

3540 B$=C$ 
3 5 50 F:ETURt·j 

3 . 3  Spr i t e/Spr i t e-Ko l l i s i on 

Au c h  d i e Ko l l i s i o n s p r üf u n g wo l l e n  w i r  i n  e i n e m  Un t e r p r o ­
g r a mm d u r c h f ü h r en  u n d  e r g ä nzen  d i e  Z e i l e 3006 w i e  f o l g t 

3006 GOSUB 6 0 00 : GOSUB 7000 

We n n  S p r i t e  2 g e t ro f fe n  i s t ,  wo l l e n  w i r d a s  P ro g r a m m  m i t  
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d em R UN- B e f e h l e i nf a c h  ne u s t a r t e n , um d a s  R ü c k se t ze n  a l­
l e r  P a r a me t e r  zu ve r me i de n .  D i e s  i s t  j a  a uc h  n i c h t  w e i t e r  
s ch l i m m , d a  s ow i e so ke i n e P u nk t e  od e r  ä h n l i c he s  i n  d e r  
v o r l i e g e n d en V e r s i o n  ve r g e b en  we r d e n .  

Z u n ä c h s t  mü s s e n  w i r d i e  Ko l l i s i o n sa b fr a g e  v o r b e r e i t e n , i n­
d e m  w i r  zwe i D E T ECT- B e f e h l e  ve r g e b e n :  d e n  e i n e n  z u m  L ö ­
s c h e n de s K O l l i s i o n s r e g i s t e r s  u n d  d e m  a n d e r e n  zum  A b fr a g e n  
d e r  e n t s p r ec h e n d e n B i t s i n  d i e s e m  R e g i s t e r .  D u r c h  d i e s e  
B e h a n d l u n g be d i n g t , w i r d  n a t ü r l i c h  n i c h t  i m me r  s o f o r t  
fe s t g e s t e l l t ,  o b  s i ch zwe i Spr i t e s  b e r ü h r e n ,  w a s  S i e  a m  
B i l d s c h i rm  a u c h  beo b a c h t e n  kö n n e n .  D . h .  d i e  m a n c hm a l  un­
t e r b l e i b e n de F e s t s t e l l u ng e i n e r  K o l l i s i o n  vom  B e t r i e b s s y s­
t em he r ,  t r i t t  n u n  no c h  i m  ve r s t ä r k t em M a ß e  a uf .  

D a  w i r zwe i ve r s c h i e d e n e  B eh a n d l u n g e n  ma c h e n  wo l l e n ,  we n n  
e n tw e d e r  d a s  Ge s c h oß o d e r  u n s e r  ' R a umg l e i t e r ' m i t  S p r i t e  2 
k o l l i d i e r e n , f ü h r e n  w i r be i m  CHE C K- B e f e h l no c h  e i n e e n t­
s pr e c he n d e  Ab f r a g e  d u rc h , u n d  u n s e r  P ro g r a m m s t ü c k  h a t  
som i t  fo l g e n d e s  Au s se h e n .  

7000 D ET E C T  0 
70 1 0  D E T E C T  0 
7020 I F  CHE C K ( 1 , 2 ) =0 T H E N  GOTO 7200 
7030 IF  C H E C K ( O , 2 ) =0 T H EN GOTO 7100 
7040 R ET U R N  

B e h a n d e l n  w i r z u n ä c h s t  d e n  F a l l ,  d a ß  S p r i t e  1 u n d  2 k o l l i ­
d i e r t  s i n d .  Z u n äc h s t  s c h a l t e n  w i r S p r i t e  2 m i t  MOB O F F  a b .  
An d i e se r  S t e l l e mö c h t e n  w i r e i ne N e u e r u n g  g e g e n ü b e r d e r  
a l t e n  V e r s i o n  b r i n g e n ,  w o  w i r  e i n f a c h  d i e  F a r b e n  d e s S p r i ­
t e s  ge ä n d e r t  h a be n .  D a m i t  wo l l e n  w i r a u c h  a uf ze i g e n ,  d a ß  
m i t d em D E S I GN - B e f e h l a uc h  e i n e U m s c h a l t u n g  v o n  S p r i te s  
m ö g l i c h  i s t .  I n  dem fr e i  g ew or d e n e n  15 . B l o c k  n eh m e n w i r  
n e u e  D a t en a uf ,  d i e e i n e x p l o d i e r e n d e s  R a um s c h i ff d a r s t e l ­
l e n  s o l l e n  ( s i c he r l i c h  kö n ne n  S i e  d i e s  no c h  e tw a s be s s e r ) .  
S p r i t e  1 k a n n  d a nn a u s g e s c h a l t e t  we r d e n  u n d  a uc h  S p r i t e  0 
( we n n  d i e s  n i c h t  a n  d e r  Ko l l i s i o n  be te i l i g t wa r ) . A l s  Ab­
s c h l uß w o l l en w i r  m i t  u n t e r s c h i e d l i c h e n P a u se n  n o c h  a l l e 
d re i  F a r be n  v o n  S p r i t e  2 ve r ä n d e r n .  F ü r d i e  d e n  S p r i t e s  
a l l g eme i n  z u g e d a c h t e n  F a r b en i s t d e r CMOB- B e f e h l z u s t ä n d i g  
u n d  fü r d i e s p r i t ee i g e n e  F a r b e  mü s se n  w i r  j ewe i l s d e n  
B e f e h l M O B  S ET b e n u t ze n .  A l s  P ro g r a mm : 

7200 MOB OFF 2 

720 1 DES I GN 1 , 1 5*64 

7202 � • • •  DCBBB • • • •  
7204 @ • •  DCBDCBCB • •  
7206 � • • •  DCBCBDB • •  
7208 � . DCBDCBBBBDC 
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72 1 0  @DCBCDCBDCBCB 

72 1 2  @DBBCBCBCBCDC 

72 1 4  @DDBBBCDCDDCD 

72 1 6  @DCBDCBDCBCBC 

72 1 8  @BCDCBCBDCBCB 

7220 @DBDBDBDCBCBC 

7222 @DCBDBDCBDCBC 

7224 @DCBBBCBCB • • •  
7226 @DBDBCBCB . . • •  
7228 @DBBBBCDCB • . • 
7230 @DBCBCDCBDB • .  
7232 @DCBCBDCB . • . . 
7234 @ . • . .  DCBBBBCD 

7236 @ • • .  DCBCBDCB . 

7238 @ . .  DBBBDCBBD . 

7240 @ . DBBDBDBBDD . 

7242 @ • . •  DCBDCB . . •  
7244 MOB SET 2 , 1 5 , 7 , O , 1 
7246 t10B IJFF 1 

7247 I F  T0=0 THEN MOB OFF 0 

7248 FOR 1 = 1  TO 20 
7250 Ct10B �3 , 8 
725 1 PAUSE O . 9 
7252 MOB S E T  2 , 1 5 , 8 . 0 . 1 
7253 PAUSE 0 . �; 

7254 CMOB 7 . 8 
7255 PAU::;E 0 .  1 
7256 MOB SET 2 , 1 5 . 7 . 0 , 1 
725 7 PAUSE 0 . 8 
7258 CMOB 0 . 1 
7259 PAUSE O . 7 
7260 MOB SET 2 . 1 5 . 0 . 0 . 1 

726 1 PAU::;E  ü . 5 

7262 CMOB 7 . 8 

7263 PAUSE 13 . 2 

7264 MOB SET 2 , 1 5 . 1 , O , 1 

7265 PAU::;E 0 ,  4 

7266 Ct10B 1 ,  6 
7267 PAUSE 0 , 1 

7268 NE;:.::r 
72713 F: lJt·l 
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B e i e i n e r  KO l l i s i o n  zw i s che n d e n  be i d e n  Ra um s c h i f fe n wo l ­
l e n  w i r  d a s se l be d u r c h f ü h r e n ,  wo b e i  a u ch d a s  zwe i t e  R a um­
s c h i f f ex p l o d i e r e n  so l l .  D a  d i e be i d e n  Sp r i t e s  s ow i e so 
zwe i F a r b e n  g e me i n sam  ha be n , ge n ü g t  e s  e i n f a c h , we n n  e i n  
n e u e r  MOB SET- Be f e h l g e g e b e n w i r d ,  d e r  a u c h  a uf d a s  ebe n 
d e f i n i e rt e  S p r i te zu r üc k g re i f t .  H i e rm i t  i s t a uc h  e i n  B e i ­
s p i e l  g e g e b e n ,  w i e  zwe i ve r s c h i e d e n e  S p r i t e s  a uf d i e g l e i ­
c h e  D e f i n i t i on zu r üc k g r e i fe n .  
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D a m i t  S p r i t e  0 i n  Z e i l e 7 247 n i c h t  a b g e s c h a l t e t  w i r d , m ü s ­
s e n  w i r  n o c h  d e n  Me rke r TO a uf ' 1 ' s e t zen  u n d  e r h a l t en s o ­
m i t 

7100  MOB SET  0 , 1 5 , 6 , 0 , 1  
7 1 1 0  T O = l 

De r ü be r g a n g  zu  Z e i l e 7 200 b r a u c h t n i c h t  p r o g r a m m i e r t  we r­
d e n ,  d a  d i e se s ow i e s o  f o l g t .  We n n  S i e  d a s  P ro g r a mm s t ü c k  a b  
Z e i l e 71 00 ä n d e r n , s o l l t e n  S i e  d a r a uf a c h t e n  u n d  e n t­
s pr e c h e n d  e i n  ' GOT O 7200 ' e i n f ü g e n .  

3 . 4  spr i te/H i ntergrund-Ko l l i s i o n  

Au c h  i m  v or l i e g e n d e n  Be i s p i e l  wo l l e n  w i r  d i e  S p r i t e/H i n­
t e r g r u n d - Ko l l i s i on a n  d e r  ' L a n d e b a s i s ' d u r ch f ü h re n .  D u r c h  
a n d e r e  B e f e h l e  v o n  S i mo n ' s B a s i c  ( B i l d s c h i r m  ro l l e n ) e r­
h a l t en  w i r  e i ne we i t e re V e r e i n f a c h u n g . Z u n äc h st kö n n e n  w i r  
d a s  F e l d  H $ ( )  m i t d e r  L a n d e b a s i s  ve r g e s se n  u n d  d i e  L a n de­
b a s i s  d i r e k t  am  B i l d s c h i rm a u sg e be n .  D e m  a l l e i n i g e n  E i n­
s c h a l t e n  von  S p r i t e  1 i n  Z e i l e 8 1 00 ( a l t e s  B e i s p i e l ) e n t­
s pr i c h t  d a s  A b s c h a l t e n  v o n  S p r i t e  1 u n d  2 .  D a s  P o s i t i o n i e­
r e n  u n s e r e r  R a ke t e i m  A u sg a n g s z u s t a n d  e r l e d i g e n  w i r  w i e d e r  
m i t d e m  R L OCMOB- B e f e h l .  

Um d i e  B a s i s  i n s  B i l d zu s c h i e b e n ,  b e n u t ze n  w i r  d e n  B e f e h l 
R I GHTW f ü r  d e n  g a n z e n  B i l d s c h i rm .  D a  s i ch  a uß e r  L a n d e b a s i s  
n u r  S p r i t e s  a uf dem  B i l d s c h i rm be f i n d e n  u n d  d i e se n i c h t  
m i t g e ro l l t  we r d e n , i s t e s  e g a l , o b  w i r  z yk l i s c h  r o l l e n  
o d e r  m i t  N a c h z i eh e n  von  L e e rze i l e n  b zw . - s pa l t e n .  Ge n a u  s o  
g u t  kö n n t en w i r  d e n  B e f e h l R I GH T B  b e n u t ze n .  

M i t  dem R ü c k s e t ze n d e r  Bewe g u n g s r i c h t u n g  f ü r  S p r i t e  0 u n d  
d em S e t z e n  e i ne s  Me r k e r s  kö n n e n  w i r  d a s  Un t e r p ro g r a mm b e ­
e n d e n  u n d  e r h a l t e n :  

al2ll2l121 REt1 **w. * * * * * * * * * * * *********** **************** 

8121 1 121  REM * LANDUNG * 

812120 REM * * * * * * *********************************** 

81213121 PR l tH " :'l� � � 1 1  

804121 PR I NT " W' I! 18 ____ 1 1  

81215121 PR I tH "  � !I  � !I  1 1  

81216121 PF.: l tH "  � I! " 
81070 PR l tH " �� !!F 1 1  

80810 PR I NT " �� r 1 1  

8121910 PR I H T "  �� r " 
8 1 12110 MOB O F F  1 : MOB OFF 2 

8 1 1 10  REM - - - - - RAKETE I N  AUSGANGSZUSTAND BR I NGEN -
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8 1 20 X0= 1 50 
8 1 30 Y0=70 
8 1 35 RLOCMOB 0 J X0 J Y0 J 0 J 50 
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8 1 40 REM ----- BAS I S  I N  B I LD SCH I EBEN ------------
8 1 50 FOR I = l T025 

8 1 60 R I GHTW 0 J 0 , 3 9 J 24 

8220 REM - - - - - LAENGER WERDENDE WARTESCHLE I FE 

8230 FOR J- 1 TO 1 0* 1  
8240 NEXT 
8250 NEXT 

8260 REM - - - - - ANFLUGVORBERE I TUNG - ---------------

8270 B$=C$ 
8280 L= l 
8300 RETURN 

Um n u n  fe s t z u s t e l l e n , ob d i e La n d u n g  g e g l ü c kt i s t  od e r  
n i c h t , f üg e n  w i r i m  H a u pt p r o g r a mm noch  e i n :  

3008 D ET EC T  1 : D ET EC r  1 
3 0 10 IF  L T H EN I F  CH ECK ( O ) =O THEN GOrO 8540 
3012 IF  L AND X O  GT 2 38 AND X O  L T  242 AND YO GT 180  T H E N  

GOS UB9030 

D a m i t  e i ne Bewe g u ng v o n  S p r i t e  1 u n d  S p r i t e  2 n i c h t  u n nö ­
t i g d u r c h g e f ü h rt w i r d ,  w e n n  e i ne L a n d u ng v o r g e no m m e n  w i r d , 
ä n de r n  w i r  Z e i l e 3006 n o c h  a b  w i e  fo l g t : 

3006 I F  NOT L THE N  GOSUB6000 : G OSUB 7000 

Da m i t  ha be n w i r  e r re i c h t ,  daß d i e P rog r a m m s e q u e nze n zum  
Bewegen  von  S p r i t e  0 we i t e r h i n  g e n u t zt w e r d e n  k a n n .  

I n  Z e i l e 3008 w i r d zu n ä c h s t  d a s  R e g i s t e r  f ü r  d i e S p r i t e/ 
H i n t e r g r u n d- K o l l i s i on ge l ö s c h t  u n d  m i t d em zwe i t e n  D ET ECT­
B e f e h l we r d e n  d i e  We r t e  in das Re g i s t e r  e i n g e t r a g e n .  I n  
Z e i l e  30 10 w i r d d i e  H i n t e r g r u n dk o l l i s i o n  n ur a b g e f r a g t , 
we n n  d i e Va r i a be l L u ng l e i c h  0 i s t .  ü b r i g e n s  s p a r t  d i e  
Anwe i s u ng I F  • • .  THEN  I F . . .  g e g e n ü b e r I F  • • •  AND . • •  T H E N  
R e c h e n ze i t .  

B e i d e r  m i ß g l ü c k t e n  L a n d u n g  w o l l e n  w i r a uf u n s e r  P ro g r a m m­
s t ü ck a b  Z e i l e  7200 z u r ü c k g re i fe n  u n d  d i e  L a n d e b a s i s  m i t  
d em F LAS H- B e f e h l b l i nke n l a s se n . D a m i t  e r h a l t e n  w i r :  

8 550 F L AS H 8 / 10 
8560 R L OCMOB 2 , XO , YO / O , l  
8 570 GOT07 200 

D a  w i r das g a nze  no c h  etwa s be s se r  ge s t a l t e n  wo l l e n  u n d  
a uß e r d em d e n  F LASH- B e f e h l r ü c kg ä n g i g  m a c h e n  m ü s s e n  s c h r e i ­
be n w i r d a s  P ro g r a mm s t ü c k  a b  Z e i l e  7200 w i e  fo l g t um : 
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7270 MOB OF F 2 
7272 O F F  
7274 P A U S E  5 
7276 R U N  
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B e i d e r  e rf o l g r e i c he n  L a n d u n g  br a u c h e n w i r fa s t  g a r  n i c h t s  
z u  ä n de r n .  D a  e i ne B e we g u ng z u  d i e s em  Z e i t p u n k t  n i c h t  m e h r  
a bg ef r a g t w i r d , ka n n  d e r  F AHRT- B e f e h l i n  Z e i l e 9040 ( a l t e s  
B e i s p i e l )  e n t f a l l e n .  E be n s o  Ze i l e 9090 d a  d i e V a r i a b l e  H l$ 
n i c h t  me h r  ge b r a u c h t  w i r d .  S t a t t  de s E i n s c h a l t e n s  von  
S p r i t e  0 u n d 2 i n  Z e i l e 9080 m u ß  nun  n o c h  S p r i t e  2 m i t  d em 
M OB SET- B e f e h l n e u  ge s e t z t  we r d e n  u n d  w i r  e rh a l t e n  fo l g e n­
de s P ro g r a m m s t ü c k : 

310100 REM * ** * * * * * * ******************* * * * * * * * * * * * * *  

9121 1 121  R E M  * BEHANDLUNG ERFOLGRE I CHE LANDUNG * 

912120 REM ******************** ********************* 

9121313 L=0 
905121 PF:� I NT " ;$WJ.IJlIJ)ll!leIJ.OO liLANDUt�G ERFOLGRE I CH 
91216121 FOR I = l T02000 

9070 t�E�<T 
908121 MOB S E T  2 , 1 5 , 1 , 10 , 10  

9 1 0121 PR I NT " :::l 
9 1 1 0  RETURt� 

3 . 5  Spr i te ve r g rößern und ve rk l e i ne r n  

N a c h d em w i r  d a s  D e f i n i e r e n  v o n  S p r i t e s , i h r e  B e w e g u n g  u n d  
mö g l i c he K o l l i s i o n  b e h a n de l t  h a be n ,  b l e i b t n u r  n o c h  d i e  
Ve r g rö ße r u n g  b zw .  V e rk l e i n e r u n g  von  S p r i t e s .  

D a  d i e  G r ö ß e  von  S p r i t e s  be i m  MMOB- B e f e h l u n d  be i m  R L OC­
MOB - B e f eh l m i t b e h a n d e l t  w i r d , b r a u c h e n  w i r  n u n  n o c h  d i e 
e n t s p r e c h e n d e n  Va r i a b l e n  ( EO ,  E I  u .  E2 ) z u  be se t z e n .  D a  
s o wo h l X a l s a u c h  V - R i c h t u ng i n  e i n e m  b eh a n de l t  we r d e n  
kö n ne n , b r a u c h e n w i r  i m  Ha u p t prog r a m m  n u r  no c h  a b z uf r a g e n , 
o b  d i e  T a s t e  ' V '  f ü r  V e r g rö ß e r n  o d e r  V e r k l e i n e r n  g ew ä h l t  
w u r d e  u n d  s c h r e i be n  

3 138 I F  B$ = " V " T H E N  GOSUB 9500 

In den Va r i a b l e n  fü r Ve r g rö ße r u n g  u n d  Ve r k l e i ne r u n g  kö n n e n  
j e we i l s d i e W e r t e 0 b i s  3 s t e h e n ,  wo b e i b e d e u t e n :  

o - ke i n e Ve r g rö ße r u n g  
1 - V e r g rö ß e r u ng i n  X - R i c h t u n g  
2 V e r g rö ße r u n g  i n  V- R i c h t u n g  
3 V e r g röß e r u ng i n  b e i de n  R i c h t u n g e n  



96 Ka p i t e l  3 

Z u n ä c h s t  wo l l e n  w i r d i e  Ve r g rö ße r u n g  a b f r a g e n  u n d  d a n n  d i e  
e n t s pr e c h e n d e  S p r i t e n um me r .  Auf g r u nd d e r S p r i t e n um m e r  wo l ­
l e n  w i r  i n  e i n e Z e i l e ve rzwe i g e n , w o  d i e  e n t s p r e c h e n d e  V a ­
r i a b l e a uf d i e  v o r h e r  e r f a ß t e  V e r g rö ß e r u ng g e s e t zt w i r d .  

95121121 B$=C$ 

9 5 1 121  OETA$ 

9!:i2�:1 I FA$= 1 1 1 1  T H E t-1 9 5 1 [1 

9�i30 A=\,'A L  ( FI$ ) 
9540  I FA)3THEN95 1 0  
95 �5ü GETt·1F.:$ 
9560 I F t·1 R $ =  1 1  1 1  

T H E t'1 9 :i 5 �3 

9 5 7 0  NR=VAL ( NR$ ) 
9580 I FNR)2THEN955ü 
9 5 9 0  O N  NR+ l GOTO 9 6 121 0 , 9 6 1 0 , 9 6 2 0  

9600 EI2I=A RETURN 
96 1 121  E l = A RE TURN 
9620 E2=A : RETURN 

Abe r d i e  Ve r g rö ß e r u n g  w o l l e n  w i r a u c h  no c h  an e i n e r  a n d e­
r e n  Ste l l e ve rwe n de n ,  n ä m l i c h  be i d e r ' Ex p l o s i o n ' d e r  
S p r i t e s  u n d  f ü g e n  de s h a l b  e i n  

7269 GOSUB 7300 

D a n n  ko p i e r e n  w i r e i n e n  Te i l  der Z e i l e n  ab 7 248 . V o r h e r  
m ü s s en  w i r  j e do c h  noch  d i e Größe  de s S p r i t e s  ve r ä n d e r n  u n d  
e rh a l t e n  som i t :  

7 3 0 0  FOR 1 = 1  TO 2121 
7 3 0 1 RLOCMOB 2 . X2 , Y2 . 3 . 1 
7302 M O B  S E T  2 . 1 5 . 8 . 121 . 1 
7303 PAU�3E 121 . 5 

731214 Ct10B 7 , ;3 
73(15  PAUSE 0 .  1 
7306 MOB SET 2 , 1 5 . 7 . 0 , 1 
731217 PAU�:;E 0 .  E: 
73 �38 Ct10B 121 ., 1 

73�Z19 PAUSE 0 .  7 
7 3 1 0  M O B  S E T  2 , 1 5 . 0 . 0 . 1 
7 �: 1 1 PAUSE 0 . 5 
73 1 2  er'lOB 7' . 8 
73 13 PAU �3E  0 . 2 
73 1 4  M O B  SET 2 , 1 5 . 1 , 121 , 1  
7:::: 1 5  t�E ::<T 
7 :3 1 6  RETUF.: t-l 
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1 00 R E M  * * * * * * � * * **************** * * * * * * * * ******** 

1 0 1  R E M  * R A K E T E / S P R I T E S * 

1 0 2 R E M  * * * * * * * * * ************** * * * * * * * * * * * * * * * * * *  

1 1 0 C O L O U f<: 6 , 6 

1 50 c r'lOB 1 4 ,  0 

997 REM * * * * * * * * * * * * * ********* * * * * * * * * * * * * * * * * * * *  

998 REM * D A T E N  FUER SPR I TE 0 * 
999 REM * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * *  

1 000 D E S I G N 1 , 1 3 * 6 4  

1 002 @ • • • . •  B B  . • . • .  

1 004 @ . . . . .  B B  • • . . .  

1 006 @ . . . . .  BB . • . • . 

1 008 @ • • . •  C B B C  • • . •  

1 0 1 �j (!! • • • •  CBBC . . . •  

1 0 1 2  @ . • . .  C B B C  . • • .  
1 0 1 4  @ • • • .  CBBC • . • •  

1 0 1 6  @ . . • •  CBBC • • • . 

1 0 1 8 @ . D • •  CBBC • •  D .  
1 020 @ . D • .  CBBC • . D .  

1 022 @ . D . CCBBCC . D . 

1 024 @ . DCCCBBCCCD . 

1 026 @ . D C C C B B C C C D . 

1 028 @CDC CCBBCCCDC 

1 1213 121  @CDCC C B B C C C D C  

1 032 @ C D C C C B B C C C D C  

1 034 @CDCCCBBCCCDC 

1 036 @CDCCCBB C C C D C  

1 038 @ . . .  B . BB . B . . .  

1 04 121  @ . • •  B . BB . B • . .  

1 04 2  @ • . •  B .  BB . B • • •  

1 097 REM ***************************************** 

1 098 REM * DATAS FUER SPR I TE 1 * 

1 1219 9  REM * * * * ************************************* 

1 1 00 DES I G N 0 , 1 4*64 

1 1 02 @ • • • .  B B  • • • . . • • . • . • •  BB • • • .  

1 1 0 4 @ . • • •  BB • • • • . . . . • • • •  BB . . • •  

1 1 06 @ . . . .  B B  • • • • • • • • • • • •  B B  • • • •  

1 1 121 8 @ • . . .  BB • . • • • • • . . • • •  BB • . • .  

1 1 1 0 @ • • • •  BB • • . • • • • • . • . •  BB . . • •  

1 1 1 2 I! • . . •  B E  • • • • • • • • . • • •  B B  • • • •  

1 1 1 4 I! . . • .  BE • • • • • • • • • • • •  BB • • • .  

1 1 1 6 @ • • • •  BE • • • • • • . . • • • .  BE: • • • •  

1 1 1 8 @ . • • •  BB • . • . • . • • . • • •  BB • . . •  

1 1 2121 @ . . . .  B B  • • • • • • • . • • • .  BB • • • .  

1 1 22 @ • • . •  BB • • . • • • • . . • . .  BB • . • •  

1 1 24 @ . . . .  BB . • • • • • . . . • . .  BB . . • .  

1 1 26 @ . . . .  BB • • • • • • . . • • • .  BB • . • .  

1 1 28 @ . . • .  B B  . . • • • • . . • • • •  BB . • . .  

1 1 30 @ . . . .  B B  • • • • • • • • • • • •  BB • . • •  

1 1 32 @ . • • .  B B  • • • • • • • • • • • •  BB • • • .  

1 1 34 I! . • . .  B E  • • . • • • . • • • • •  BB • • • •  

97 



98 Ka p itel 3 

1 1 36 @ • • . .  BB • . . • . . . . . • . •  B B  . . . .  
1 1 38 @ . . . .  B B  . . . . . . . . . . . .  BB . . • .  

1 1 40 @ . . . •  B B  . . . . . . . . . . . .  B B  . . .  . 

1 1 42 @ . . . .  BB • . . • • • . . • . • .  BB • • • .  

1 1 9 7  REM * * * * * * * * ********************************* 

1 1 98 REM * DATAS FUER SPR I TE 2 * 

1 1 99 REM ************ ***************************** 

1 200 DES I GN 0 , 1 5*64 

1 202 @ B B  . . • . . . . . . . . . . . . . . . . .  BB 

1 204 @BB . . • . • . . . . . . . . . . . • . . .  BB 

1 206 @BB . • . . .  � . . . . . . . . . • . . • .  B B  

1 208 @BB • . . . . . . . . . . . . . . . . • . .  BB 

1 2 1 0  @ B B  • . . . . . . . . . . . . . . . . . . .  BB 

1 2 1 2  @BB . . . . . . . . . . . . . . . . . . . .  BB 

1 2 1 4  @BB . . . . . . . • . . . . . . . . . . . .  BB 

1 2 1 6  @BB • • . . . . . . .  B B  . . . . . . . . .  BB 

1 2 1 8  @ B B  . . . . . . . .  B B B B  . . . . . . . .  BB 

1 220 @BB . . . . . . •  BBBBBB • . . . • . •  BB 

1 2 22 @BBBBBBBBBB . . . . BBBBBBBBBB 

1 224 @ B B  . . . . . . .  B B  . .  BB . . . . . . . BB 

1 226 @BE: • • • • • • • •  B E:BB • • • • • • • •  BB 

1 228 @BB . . . . . . . . .  B B  . . . . . . . . .  BB 

1 230 @BB . . . . . . . . . . . . . . . . . . . .  B B  

1 232 @BB . . . . . . . . . . . . . . . . . . . .  BB 

1 234 @BB . . . . . . . . . . . . . . . . . . . .  BB 

1 2 3 6  @:E: B  • • • . • • • • • • . • • • • • • • • •  BE: 

1 238 @ B B  . . . • . . . . . . . . . . . . . . . .  BB 

1 24 0  @BB . . . . . • . . . . . . . . . . . . . .  BB 

1 242 @ B B  . . . . . . . . . . . . . . . . . . . .  BB 

1 99 7  REM * * * * * * * * * * * * ***************************** 

1 998 REM * SPR I TE 0 VORBESETZEN * 

1 999 REM * * * * * * ****************** * * * * * * * * * * * * ***** 

2000 MOB SET 0 , 1 3 . 7 , O , 1 
2(1 1 0  ::<:0:: :30  
2020 '1'0=50 
2030 MMOB 0 , X0 , Y 0 . X0 , Y O . E O , 25 5  

2 0 9 7  REM * * * * * * * * ** ************** * * * * * * * * * * * * * * * * *  

2098 REM * SPR I TE 1 VOR BESETZEN * 
2 0 9 9  REM * * * * * * * * **** * * ****** * * * * * *** * * * ** * * * * * * * *  

2 1 00 MOB SET  1 , 1 4 . 5 , O , 1 
2 1 1 (1 r'1O B O F F  1 

2 1 9 7 R E M  * * * * * * * * * * * * * * * * * * * * ***** * * * * ** * * * * * * * ** *  

2 1 9 8 R E M  * SPR I T E 2 VORBESETZEN * 

2 1 9 9 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

2 2 0 0  MOB SET 2 . 1 5 . 1 . 0 . 3  
2 2 1 �Z1 ::t,:2= 1 0 �j 

222�1 'T'2 = 1 �j l�1 
2 2 3 0  MMOB 2 . X2 , Y2 . X2 , Y2 , E2 . 255 
2997 REM * * * * * * * * � * * * * * ********** * * * * * * * * ** * * * * * * *  

2998 REM * B E W E G U N G S  ABLAUF * 
2999 REM * * * * * * * * * * * * t * ** * * * * * * ** * * * * * * * * * * * * * * * * .  



S p r i t e- Be f e h l e  

3 000 PF.: I �H " :."]" 
300 1 G0=2 
3002 GETA$ 

3004 I F A $ () " " THE�·� C $ = B $  : B$==A$ 
3006 IF  NOT L THEN GOSUB6000 : GOSUB 7000 
3008 DETECT 1 : DETECT 1 
3 10 1 0  I F  L THEN I F  CHECK ( 0 )  =0 THEN D O T O  8 5 4 0  
30 1 2  I F  L AND XO)238 AND X 0 ( 2 4 2  AND YIO) 1 80 THEN 

GOSUB90::::0  
3 0 1 4  IF  S T H E N  Y l = Y I - G0 : RLOC M OB I , X l , Y l , E l , 1 

: I FY 1 (5THENS=0 : MOB O F F  1 

3103121 I F B$= " S "  THEt·� : RLOCMOB 0 ,  X0 , '(0 . E0 , 255 : GOT03002 

3032 I F  X0( 1 THEN X0= 1 
3034 I F  X0)3 1 8  THEN X0=3 1 8  
3036 I F  YIO( 1 THEN Y0= 1 

3038 I F  ya) 1 98 THEN Y0= 1 98 
304�3 I F B $ = " D "  THE�·� : RLOCt10B 10 ,  ::·!'0+Ga , '1'0 .  Er;:; , 13 : �<0=X0+G0 

: GOT 03002 
3050 I FE:$= " E "  THEH : F.:LOCt10B 13 ,  ::<13+13(1 ,  'T'0-G(1 ,  E 0 , Ci  : :":0=:  ... :0+GIO 

: Y0=Y0-G0 : GOT0310102 
31060 I FB$= " �J " THEN : F.: LOC�10B 0,  X0 I 'T'r;:;-Ger . E IO ,  G : '1'IO= 'T'IO-Ga 

: (mT03002 
3070 I FB$= " G! "  THEt·l : RLOCt10B 10 ,  X0-G0 ,  'T'�3-Ga ., E 0  J G : �<0=�<a-G0 

: Y�=Y0-G0 : GOT0300 2  
:31080 I FB$== " A "  THH� : F.:LOCt10B 10 I �<a-G0 J 'T'a , E0 J G : /::0== ::-::er-·G0 

: GOT030�32 
31090 I F B $ = " Z "  THE�� : RLOCMOB 0 J �"<0-G0 J 'T' r;:; + G0 J E 0 , G : >�r;:;=�·(0-G0 

: Y0=yr;:;+Gr;:; : GOT03002 
3 1 130 I FB $ = " X" THEN : RLOCt10B 13 J �<0 J 'l'0+G0 J E 0  J G : 'T'0= 'l'0+G0 

: GOT0301212 
3 1 1 0  I FB$= " C "  THE�� : F.:LOCMOB 0 J ::<:0+130 , 'T'0+G0 , E0 , G : >�0= ::<r;:;+G0 

: Y0=Y0+Gr;:; : GOT03002 

3 1 1 5  I F STHEN3 1 35 

3 1 20 I FB$== " "f" THEt·lX 1 =X0 : '1' 1 ='T'0 : t1MOB 1 J �< I ,  'T' I J ::<: 1 J 'T' 1 - 1  J E I , 1 
: S= I : B$=C$ : GOT03002 

3 1 2 1  I F B $ = " "f" THEt·�B$=C$ : GOT03r;:;r;:;2 

3 1 35 I F B$= " G " THENGOSUB3500 : GOT03002 
3 1 36 I FB$= " L " THEt�GOSUB803r;:; 

3 1 38 I F B $ = " V "  THEt·lGOSUB9500 

3 1 40 GOT03002 
3497 REM * * * * * * * * * * * * * * ********* * * * * * * * * ********** 

3498 REM * GESCHW I ND I GKE I T  AENDERN * 

3499 REM ***************************************** 

3 500 GETG$ : I F G $= " " THEt�3500 
35 1 �3 G= "lAL ( 13$ )  
35210 I FG( I THEN3500 
3530 G0=G*2 

3540 B$=C$ 
3550 RETUF.: t·� 

5997 REM * * * * * * * * * ******************************** 

5998 REM * SPR I TE 2 BEWEGEN * 
5999 REM * * * * * * * * * ****** ********* * * * * * * * * * * * * * * * * *  

99 



100  

6 0 0 0  ZX= I NT C 1 0*RND ( 6 » -5 

6 0 1 0  ZY= I NT C 1 0*RND ( 7 » -5 

6020 X2=X2+ZX 

6030 Y2=Y2+ZY 
6040 IF X2( 1 0  THEN X2= 1 0  

6050 I F  X2)300 THEN X2=300 

6060 I F  Y 2 ( 1 0  THEN Y2= 1 0  

6070 I F  Y2) 1 9 5 THEN Y2= 1 95 

6080 RLOCMOB 2 , X2 , Y2 . E2 , 1 

6090 RETURN 

Ka p i t e l  3 

6997 REM * * * * * ************************************ 

6998 REM * KOLL I S I ONSPRUEFUNG * 

6999 REM * * * * * * * * * **************** **************** 

7000 DETECT 0 

70 1 0  DETECT 0 

7020 I F  CHECK C 1 , 2 ) = 0 THEN GOTO 7200 

7030 IF CHECK C 0 , 2 ) =0 THEN GOTO 7 1 0 0 

7040 RETURN 

7 1 00 MOB S E T  0 . 1 5 . 6 , 0 . 1 

7 1 1 0  T0= 1 

7 1 9 7 REM * * * * * * * * * * * ****************************** 

7 1 98 REM * SPR I TE 2 GETROFFEN * 

7 1 99 REM * * * * * * * * * * * * * * ******** ******************* 

7200 MOB OFF 2 
720 1 DES I GN 1 . 1 5*64 

7202 @ • • •  DCBBB • . • •  

7204 @ • •  D C B D C B C B  . .  

7206 @ . . •  DCBCBDB • .  
7208 @ . DCBDCBBBBDC 

72 1 0  @DCBCDCBDCBCB 

72 1 2  @DBBCBCBCBCDC 

72 1 4  @DDBBBCDCDDCD 

72 1 6  @DCBDCBDCBCBC 

7 2 1 8  @BCD C B C B D C B C B  

7220 @ D B D B D B D C B C B C  

7222 @DCBDBDCBDCBC 

7224 @DCBBBCBCB . . . 

7226 @DBD B C B C B  • . . •  

7228 @DBBBBCDCB • . . 

7 2 3 0  @DBCBCDCBDB . .  
7232 @DCBCBDCB • • . .  
7234 @ • . . .  D C B B B B C D  

7236 @ . . .  D C B C B D C B . 

7238 @ . .  D B B B D C B B D . 

7240 @ . DBBDBDBB DD . 

7242 @ . . .  D C B D C B  . . . 

7244 MOB S E T  2 . 1 5 , 7 . O , 1 
7246 MOB OFF 1 
7247 I F  T 0 = 0  T H E N  MOB OFF 0 

7248 FOR 1 = 1  T a  20 
7250 CMOB 0 , 8 



Sp r i t e- B e f e h l e  

725 1 F'AU ::;E Cj .  51 
7 2 5 2  MOB S E T  2 . 1 5 , 8 . 0 . 1 
725:3 F' 1=i 1...1 ::;E 121 . 5 
7254 et'lO B 7 . :3 

;:'255 PAtl ::; E O .  1 

7256 MOB SET 2 . 1 5 , ;:' . 0 , 1 
7257 PAU:::E ß . ::: 
725::: Ct'10B Ü .I 1 

7259 PAUSE O . 7 

7260 MOB S E T  2 . 1 5 . 0 . 0 , 1 

7 2 6 1 P A U S E  (1 . 5 

7262 et'1OB 7 . :3 

7263 P ftUSE 0 .  2 
7264 MOB SET 2 , 1 5 . 1 . 0 . 1 

7265 P A U S E  0 . 4 

7 2 6 6  et'10B 1 .  6 

7267 P A U S E  0 . 1 

726::: t'�E :>::T 

7269 G O ::: UB 7 :3 0 0  

7270 tKIB OFF 2 
7 2 7 2  OFF 

7274 PAUSE 5 
7276 RUt·j 

7300 FOR I = 1  TO  20 
7 3 0 1 RLoeMOB 2 . X2 . Y2 . 3 . 1 

7302 MOB S E T  2 , 1 5 , 8 . 0 . 1 

7 :;aj;3 PAUSE (1 . 5 

7304 eMDB (' . 8  
731215 PAUSE �.3 . 1 
7306 MOB S E T  2 . 1 5 . 7 . 0 . 1 

7 :307 PAUSE 0 .  8 

7308 et'10B 0 ., 1 
7309 PAUSE 0 . 7 
73 1 121  MOB S E T  2 . 1 5 . 0 , 0 . 1 

7 :3 1 1 PAU :3E 0 . 5 

7 3 1 2  et10B 7 . 8 
7 3 1 3  PAU:3 E  0 . 2 

7 3 1 4  MOB S E T 2 , 1 5 . 1 . 0 . 1 
73 1 5  t·1EXT 

73 1 6  RETUR�l 

800121 REM * * * * * * * * ********************************* 

80 1 0  REM * LANDUNG * 

8020 REt1 * * * * * * * * ********************************* 

8030 PR I tH " � �M� :I"!! �" 
804121 PR I �n " ", !! � -." 
8(150 PR l tH "  � !!  � !!" 
8060 PF.: I tH " � !!" 
:3070 PR I tH " .,.� 11"''' 
80810 PR l tH " "'� !!!!"' ' '  
8090 P R I tH " "':a !!ll" " 
8 1 00 MOB OFF 1 : MOB OFF 2 

101 



102  Ka p i t e l  3 

8 1 1 0  REM ----- RAKETE I N  AUSGANGSZUST A N D  BR I NGEN -
8 1 20 ;>::0 = 1 50 

8 1  :30 'T'0=70 

8 1 35 RLOCMOB 0 . X0 . Y0 . 0 . 50 

8 1 40 REM - - - - - BAS I S  I N  B I LD SCH I EBEN - - - - - - - - - - - -

8 1 50 FOF:: I = l  T 0 2 5  

8 1 60 R I GH TW 0 . 0 . 3 9 . 24 

8220 REM ----- LAENGER WERDENDE WARTESCHL E I FE - - - -

8230 FOR J= l T O  1 0 * !  

8240 t�E >:: T 

8250 t·1E::<T 

8260 REM - - - - - ANFL UGVORBERE I TUNG - - - - - - - - - - - - - - - -

827(1 B$=C$ 

8280 L= l 

8300 F�ETUF.: t·l 

8500 REM * * * * * * * * * * ************* * * * * * * * * * * * * * * * * * *  
85 1 0  REM * BEHANDLUNG M I SSGLUECKTE LANDUNG * 

8520 REM * * * * * * * * * * * * * *********** * * * * * * * * * * * * * * * * *  
8540 REM - - - - - BL I NKEN SPR I TE I B AS I S  - - - - - - - - - - - ­
:::550 F L A S H  ::: . 1 �) 

8560 RLOCMOB 2 . X 0 . Y 0 , 0 , 1 

8570 GOT0720'3 
9000 REM * * * * * * * * **** ************ * * * * * ' * * * * * * * * * * *  
9 0 1 0  REM * BEHANDLUNG ERFOLGRE I CHE LANDUNG * 
9020 REM * * * * * * ** * * * * * * ************** * ** * * * * * * * * * *  
903(1 L:::0 
9 (150 PF:: I tH " !:!�:[�:[�l�I�l�:[�IP.lm!!l rrLAt·mut··I G E F.:FOLGF::E I C H  

9 0 6 0  F O R I = l T 0 2 0 0 0  

9070 t·1E )fr 

9080 MOB S E T  2 . 1 5 . 1 . 0 , 0  

9 H H 3 P R HH " :')  
9 1 1 0  F:E T U F.: t·l 

9497 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
9498 REM * MOB VERGR0ESSERN ODER VERKLE I NERN * 
9499 REM * * * * * * * * * * * * * * ************** * * * * * * * * * * * * *  
95(1 0  B:t =:C$ 

9 5 1 ü  GETA$ 

952(1 I F A$= " " T HHü 5 1 0  

953(1 F"i = ..... AL .:: A$ ::. 
9 5 4 0  I F A)3THEN95 1 0  

9550 GETt-1F:$  
��560 I Ft-1F.:$= " " T HEt·1 955CJ 

9570 NR=VAL .:: NR$ ) 
9580 I FNR)2 THEN9550 
9590 ON NR+ l GOTO 9600 , 96 1 0 . 9620 
9600 E 0 = A  R E T U R N  

96 1 0  E l =A RETURN 
9620 E2=A : R E TURN 
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3 . 7  Va r i a b l e n- ü be r s i c h t  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

RAKETE 100 - 9620 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Va r i a b l e n :  

N a m e  1 Typ  ! B e r e i c h  ! B e d e u t u n g  

A$ 
A 
B$ 
C$ 

EO 

El  

E2  

G 
G$ 
GO 

Gl 

G2 

I , J  
L 
N R  

N R $  

S 
TO 
XO 
X l  
X 2  
YO 
Y 1  
Y2 

G 
H 
G 
G 

G 

G 

G 

H 
H 
G 

G 

G 

H 
H 
H 

H 

H 
H 
G 
G 
G 
G 
G 
G 

1 Z e i c he n  
o . . .  7 
1 Z e i c he n  
1 Z e i c h e n  

o . . . 3 

o . . . 3 

o • • •  3 

1 • • •  9 

2 • • •  18 

2 • • •  18 

2 • • •  18 
! 

1 . . .  25 / 1  • • •  2000 1 
0 , 1  1 
O • • •  2 

0 , 1  
0 , 1  
o • • •  3 19 
o • • •  319  
O • • •  3 19 
O • • •  199 
O • • •  199 
O • • •  199 

E i n l e se n  v o n  T a s t a t u r  
We rt  v o n  A 
' S ewe g u n g s ze i c h e n ' 
Zw i s c h e n s pe i c h e r n  de s 
Bewe g u n g s ze i c h e n s  
Ve r g rö ß e r u n g  d e s  
A b fa n g j ä g e r s  
V e r g röß e r u n g  d e s  
Sc h u s s e s  
V e r g rö ß e r u n g  d e s  
R a um g l e i t e r s  I 
Ge s c h w i n d i g ke i t s a n g a b e  
Ge s c hw i n d i g ke i t sa n g a be 
Ge s c hw i n d i g ke i t d e s  
A b fa ng j ä g e r s  
Ge s c hw i nd i g ke i t  d e s  
Sc h u s s e s  
Ge s c hw i nd i g ke i t  d e s  
R a um g l e i t e r s  
L a uf v a r i a b l e 
M e r k e r f ü r  L a n d e v o r g .  
S p r i t e n um m e r  f ür V e r ­
g rö ße r u n g  
S p r i t e n um m e r  f ü r  V e r ­
g rö ße r u n g  
Me r k e r  f ü r  Sc h u s s  
Me r k e r f ü r  Ko l l i s i o n  
X - K o o r d i n a t e  S p r i t e  0 
X - K o o r d i n a t e  S p r i t e  1 
X - K o or d i n a t e  S p r i t e  2 
V-K o o r d i n a t e  S p r i t e  0 
V - K o o r d i n a t e S p r i t e  1 
V-K o or d i n a t e  S p r i t e  2 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  



1 04 Ka p i t e l  3 

1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
1 
1 Fe l de r  ( Ar r a y s ) : 
1 

N a me 1 D i rne n .  1 Typ 1 Be r e i c h  1 B e d e u t u n g  

- - - - 1 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

unterprog r a  •• a ufr ufe : 

i n  1 n a c h  1 Zwe c k  

3 006 
3006 
3 0 1 2  
3 1 35 
3 1 36 
3 1 38 

60 00 
700 0  
90 30 
3500  
80 30 
9500  

S p r i t e  2 bewe g e n  
Ko l l i s i on pr ü f e n  
g eg l ü c k t e  L a n d u n g  

! Ge s c h w i nd i g ke i t  ä n d e r n  
! L a n d u n g  vor b e r e i t e n  
1 Spr i t e s  ve r g rö ß e r n  / ve rk l e i n e r n  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Ve rzwe i gu ngen nach a uß e n  : 

1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
! i n  Z e  ! n a c h  1 B e d i n g u n g 1 Beme r k u n g  
1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7276 ! R UN 1 Ko l l i s i o n  1 N e u s t a r t  be i Ko l l .  
1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  



4 

Fehlenneldungen 
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4.  Feh l e rme l d u n g e n  

D a  d a s  - u n s  vor l i e g e n d e  - H a n d b u c h  ü b e rh a u p t  n i c h t s  ü b e r  
F e h l e r me l d u n g e n  a u s s a g t , wo l l e n  w i r  I h n e n - fa l l s e s  I h n e n  
g e n a u s o  geh t - i m  fo l g e n d e n  d i e  zwö l f  S i mo n ' s- s pe z i f i s c h e n 
F e h l e r me l d u n g en n ä h e r  e r l ä u t e r n .  W i c h t i g : D i e  F e h l e r me l ­
d u n g e n  von  S i mo n ' s  B a s i c  we r d e n  n i c h t  d u r c h  O N  E R ROR  a b ge­
f a n g e n .  D i e n a c h f o l g e n d e  Auf s t e l l u ng b e n u t zt d i e i n t e r n e  
F e h l e r n um me r  a l s  S o r t i e r k r i t e r i um . D i e  i n t e r n e  F e h l e r n um ­
mer  k a n n  n o r m a l e rwe i se n i c h t  a b g e f r a g t  we r d e n .  

( 1 )  PROC NOT FOUND 
( P r o ze d u r  n i c h t  g ef u n d e n ) 

B e i A u f r uf d e r  B e f e h l e  CA L L  u n d  EX E C  w i r d i m  P ro g r a m m  n a c h  
d e m  N a m e n  d e s  h i n t e r  d e m  B e f e h l a n g e g e be n e n U n t e r p r o g r a m m s  
g e s u c h t .  W i r d d i e se r  i m  P ro g r a m m  n i c h t  g e f u n d e n , s o  w i r d  
d i e F e h l e r me l d u n g  ' P R OC NOT F OU N D ' a u sg e g e be n .  

( 2 )  INSERT TOD LARGE 
( E i n g ef ü g t e r  T e x t  zu l a n g ) 

D i e se r  F e h l e r  t r i t t  be i d e r  Z e i c h e n r e i h e n o pe r a t i o n  I N S E R T  
a uf .  L o g i s c h e rwe i se d a rf b e i m  E i n f ü g e n  d i e  P o s i t i o n ,  a b  
d e r  e i n g ef ü g t  we r d e n  so l l ,  n i c h t  g rö ß e r  se i n  a l s d i e 
zwe i te Z e i c h e n r e i he l a ng i s t .  

( 3 )  STR I NG TO LARGE 
( Z e i c he n r e i h e  zu l a ng ) 

I r ge n d  e tw a s s c h e i n t  h i e r s c h i ef ge g a n g e n  z u  se i n ;  s i c he r­
l i ch s o l l te d i e F eh l e r me l d u n g  ' STR I NG TOO L AR G E ' h e i ß e n .  
E r  i s t  d a s  Ge g e n s t ü c k  i n  S i mo n ' s  B a s i c  f ü r  ' STR I N G  TOO 
L ONG ' . D i e se r  F e h l er k a n n  b e i den  B e f e h l e n  I N S T , I N S E R T , 
D UP a uf t r e t e n , we n n  d i e s i c h  e r g e b e n d e  Z e i c h e n r e i h e  m e h r 
a l s 255  Z e i c h e n  e n t h ä l t .  

( 4 )  NOT B I NARY CHAR 
( K e i n  b i n ä r e s  Z e i c h e n ) 

B e i d e n  Z a h l be f e h l e n m ü s se n  n a c h  dem  ' % ' -Z e i c h e n  g e n a u  
a c h t Z e i c h e n , d i e a u s  ' 0 '  o d e r  ' 1 ' b e s t e h e n , a uf t r e t e n ,  
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a n s o n s t e n  w i r d  F e h l e r  ( 4 )  pr o d uz i e r t .  

( 5 )  NOT HEX CHAR 
( K e i n  hex a d ez i m a l e s  Z e i c he n )  

Äh n l i c h  F e h l e r  ( 4 )  m ü s se n  h i e r dem ' $ ' -Z e i c h e n  g e n a u  v i e r 
h ex a d e z i m a l e  Z e i c h e n  ( ' 0 1 2 34567S 9ABCD E F ' )  f o l g e n .  

( 6 )  E ND PROC WITHOUT EX EC  
( P ro ze d u r e n d e  oh n e  P ro ze d u r a uf r uf )  

D i e se F e h l e r me l d u n g  e n t s pr i c h t  dem R ETURN  WITHOUT  GOSUB i m  
n o r m a l e n  B a s i c ,  wo d a s  P ro g r a mm a uf d a s  E n d e  e i n e s  Un te r­
p r o g r a mme s ge l a ufe n i s t  oh ne  daß  v o r h e r  e i n s  a uf g e r uf e n  
w u r d e . D e r R e c h n e r  e r ke n n t  d i e s e n  F e h l e r ,  we i l  e r  fe s t­
s te l l t ,  d a ß  d e r  S t a c k  l e e r  i s t .  

( 7 )  E ND LOOP W ITHOUT LOOP 
( Sc h l e i fe n e n d e  oh n e  S c h l e i fe nb e g i n n )  

Äh n l i c h  w i e  ( 6 )  i s t  d i e  F e h l e r me l d u n g  ' E ND  LOOP  W I T H O UT 
LOOP ' d i e a n d e r e  Ve r s i o n f ü r  d a s  E n d e  e i n e r  Sch l e i fe o h n e  
d a s  An f a n g s kom m a n do ( N EXT WITHOUT FOR ) . 

( S )  UNTIL WITHOUT R E P E AT 
( Sc h l e i fe n e n d e oh n e  S c h l e i fe nb e g i n n )  

An a l o g  ( 7 )  f ü r  d e n  Sc h l e i fe nb e g i n n ' R EP E AT UNTI L ' .  

( 9 )  STACK TOD LARGE 
( ü be r l a uf i m  Ke l l e r s pe i c h e r )  

I n  Ka p i t e l l ha be n w i r be re i t s  e rw ä h n t , d a ß  S i mo n ' s  B a s i c  
f ü r  d i e  B e feh l e  EX E C , R E P E AT u n d  LOOP j ewe i l s  e i n e n  e i g e ­
n e n  St a c k  be s i t z t , d e r  b i s  zu fü n f  E l e me n t e  e n t h a l t e n  
k a n n .  We n n  e i n e r  d i e s er d r e i S t a c k s ü b e r l ä u f t , s o  e r­
s c h e i n t  F e h l e r ( 9 ) . 

( 10 )  TOD FEW LINES  
( z u we n i g  Z e i l e n  - b e i D E S I GN )  

D e r  F e h l e r  ( 1 0 )  t r i t t  n a c h  dem DESI GN- B e f e h l a uf , we n n  
e n t s p r e c h e n d  d e m  P a r a me ter  zu we n i g  Ze i l e n  f o l g e n .  Be i 
D E S I GNO b zw .  D E S I GN1  m ü s s e n  g e n a u  2 1  be s c h r e i be n d e  Ze i l e n  
fo l g e n , be i D E S I GN 2  u n d  D E S I GN 3  g e n a u  a c h t Ze i l e n .  
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( 1 1 )  BAD CHAR F OR A MOB 
( f a l s c he s Z e i c h e n  be i MOB - D e f i n i t i o n )  

A l s  be s c h r e i be n d e  Z e i c he n  n a c h  dem  D E S I GN - B e f e h l s i n d  
a u s s c h l i eß l i ch z u g e l a s s e n :  

' K l a m me r a f fe ' 
A ,  • " . 

B 
C , D 

z u r  Z e i l e n a nf a n g sm a r k i e r u n g  ( u n d  n u r  do r t )  
Z e i c h e n ,  d i e s p ä t e r  ke i n e n  P u n k t  a m  
B i l d s c h i r m erze u g e n  
P u n k t  i n  d e r  e r s t e n  F a r b e  
P u n k t  i n  d e r  2 .  u n d  3 .  F a r be ( j e do c h  n u r  
n a c h  D E SI GN 1 ode r D E S I GN 3) 

A l l e  a n d e r e n  Z e i c he n  f ü h r e n  zu  d i e s e r  F e h l e r me l d u n g . 

( 1 2 )  B AD MODE 
( F a l s c he r Mo d u s / a l l g eme i n e r  F e h l e r )  

D e n  F e h l e r  ' B A D  MOD E ' ka n n  m a n  a l s  ' SYN TAX E R ROR ' v o n  
S i m o n ' s B a s i c  b e ze i c h n e n .  E r  w i r d i m mer  d a n n  a n g e s p r o c h e n , 
we n n  U n s t i mm i g k e i t e n  vor l i e g e n  u n d  ke i n e r  d e r  F e h l e r  ( 1 ) 
b i s  ( 1 1 )  v o r l i e g t . Ma n c h m a l w i r d a n s t a t t  ' B AD MOD E ' a u c h  
' D S-CB M ' a u sg e g e b e n .  D i e  B e d e u t u n g  i s t  ä h n l i c h .  

N . B . : D a s  S t a t u s b y t e S T  w i r d a uf a c h t  g e s e t z t , we n n  be i 
e i nem  G r a f i k be f e h l u n z u l ä s s i g e P u nk t- K o or d i n a t e n  a n g e g e b e n 
we r d e n .  D . h .  S i e  b r a u c h e n  d i e um s t ä n d l i c h e  Ab f r a g e  i n  
B a s i c  be z ü g l i c h  K o r rek t h e i t  d e r  Ko or d i n a t e n  z u n ä c h s t  n u r  
a uf d a s  S t a t u s b yte  z u  be s c h r ä n ke n ,  u n d  we n n  d i e s e s  a c h t 
i s t  e i n e g e n a u e U n t e r s u c h u n g  d e r  Ko or d i n a t e n  v o r n e h m e n .  
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5 .  Mu s i k  um B e i s p i e l  

I m  Ha n d b u c h  von  S i mo n ' s  Ba s i c  i s t  zwa r e i n  M u s i k be i s p i e l  
a b g e b i l d e t , a be r  a n h a n d d i e s er  V o r g a be kö n n t e m a n  n u r  e i n­
s t i m m i g  s p i e l e n .  I n  dem n a c h f o l g e n d e n  P ro g r a mm w o l l e n  w i r  
I h n e n  ze i g e n ,  w i e  m i t  S i m o n ' s  B a s i c a u c h  a l l e d r e i S t i m me n 
g e n u t z t  we r d e n  kö n n e n .  Um d i e E i n g a be zu  ve r e i nf a c he n ,  
k a n n  j e d e  S t i m me - w i e b e i  d e m  Be i s p i e l  i m  H a n d b u c h  a u c h  -
g e t re n n t  e i n g e g e b e n we r d e n . D i e se  we r d e n  a n s c h l i eß e n d  m i t  
e i n e r  e i g e n e n  P ro ze d u r  g em i s c h t . E i n e we i t e r e  P ro ze d u r  
be s c h ä f t i g t s i c h  m i t  der  K l a n g fo r m u n g  u n d  e i n e d r i t t e m i t  
d em t a t s ä c h l i c h e n S p i e l ,  d a  d e r  e i g e n t l i c h e M u s i k b e f e h l 
n u r  e i n e Z e i c h e n r e i h e  von  max i m a l  255 Z e i c h e n z u l ä ß t . 

I m  we i t e r e n  wu r d e n  i n  d i e sem Ka p i t e l  f ü r  d i e  U n t e r p r o ­
g r a mme d i e  S i m o n ' s - B e f e h l e  EX EC , P RO C , R EP E AT • • •  U N T I L  u n d  
CA L L  ve rwe n d e t .  

D a  d i e  N o t e n d a u e r um s c h a l t u n g  j ew e i l s f ü r  a l l e d r e i St i mme n 
g i l t u n d  d a s  d a u e r n de Um s c h a l t e n  d e r  No t e n  e i n e r s e i t s  
Spe i c h e r p l a t z  ( i n  d e n  Z e i c he n r e i h e n )  u n d  m ü h sa me T i p pa r­
be i t  k o s t e t ,  a n d e r e r s e i t s zwe i a u fe i n a n d e r f o l g e n de g l e i c h e  
N o t e n  a k u s t i s c h n i c h t  zu u n t e r s c h e i d e n  s i n d , g e b e n w i r  f ü r  
d a s  g e s a mt e  St ü c k  e i ne e i n z i g e  No t e n d a u e r  v o r . I n  u n s e r em 
Be i s p i e l  s i n d  e s  V i e r t e l ,  d . h .  ha l be N o t e n  e r f o r d e r n  d i e  
d o p pe l te u nd g a n ze N o t e n  d i e v i e r f a c h e  E i n g a be  d e r To n­
h ö h e . S i e  we r d e n  seh r s c h ne l l  fe s t s t e l l e n , daß d i e s  d i e 
E i n g a be we s e n t l i ch e r l e i c h t e r t .  

Z u n ä c h s t  a l s o  w i r d  i n  Z e i l e 1 00 d i e  N o t e n d a u e r  a uf e i n e 
V i e r te l no te f e s t g e l e g t .  D i e Z e i l e  1 1 0  b i s  1 3 0  b e i n h a l t e n  
d e n  e r s t e n  T e i l  d e r  d r e i St i mme n ,  d a  i n  d e n Z e i l e n  n i c h t  
m e h r N o t e n  e r f a ß t  we r d e n  kö n n e n .  D i e se d r e i St i m m e n  we r d e n  
d u r c h  d e n  P ro ze d u r a uf r uf i n  Z e i l e 1 4 0  z u n ä c h s t  i n e i n a n de r­
g em i s c h t  u nd a n s c h l i eß e n d  e r f o l g t d i e  E i n g a be  d e s  zwe i t e n  
Te i l s f ü r  a l l e d r e i St i mme n ,  d i e  i n  Z e i l e 2 40 w i e d e r  z u ­
s a m m e n g em i s c h t  we r d e n .  D i e be i d e n  l e t zt e n P ro ze d u r a u f r u f e  
s i n d d a n n  f ü r  d e n  K l a n g  u n d  d a s  e i g e n t l i c h e  Sp i e l  z u ­
s t ä n d i g . 

M i s c he n  

D i e  P ro ze d u r  M i s c h e n be s t eh t se l b s t  w i e d e r  a u s  zwe i P ro ­
ze d u r e n :  M I SC H u n d  M I . I n  M I SCH  w i r d j e  e i n e N o t e  f ür d i e 
e i n ze l n e n  St i mme n a b g e t r e n n t  u n d  i n  dem  M u s i k s t r i n g M U$ ( M ) 
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1 00 LI 1 $ ::: " I."  
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D6B5B5B5B5B5 " 
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2 1 0  n 1 $ ::: 11 1 $+ " Ft::iG5E:;E:;E5E:;E5E5A5A5G5E5E5E5E5E5E5:J3 " 
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a b g e l e g t . D a z u  w i r d  d a s  U n t e r p r o g r a m m  a b  Z e i l e 1500 f ü r  
d a s  e i g e n t l i c he A b t r e n n en a uf g e r u fe n .  H i e r w i r d d e u t l i c h , 
d aß a u c h  be i Ve rwe n d u n g  von  S i mo n ' s- P ro ze d u r e n  we i t e rh i n  
U n t e r p r o g r a mm e  m i t  GOS UB a uf g e r u f e n  we r d e n  kö n n e n .  D a  b e i 
d re i s t i mm i g em Sp i e l  s i c he r l i c h  meh r  a l s  2 55 Z e i c h e n be nö­
t i g t we r d e n ,  um e i n  a n n eh m b a r e s M u s i k s t ü c k  zu  s p i e l e n , 
w u r d e  d i e Z e i c h e n r e i h e  f ü r  d a s  e i g e n t l i c h e  S p i e l  a l s  F e l d  
( Ar r a y ) a u sg e l e g t . D u r c h  d a s  A bt r e n n e n  a b  Z e i l e 1 500 kö n­
nen  pro  St i mme  n i e  me h r  a l s  fünf  Ze i c he n  an  d i e  a k t u e l l e 
Z e i c h e n re i he z um Sp i e l en a n g e h ä n g t w e r d e n .  D e s h a l b  b ef i n­
d e t  s i c h  i n  Z e i l e 1050 d i e  Ab fr a g e , o b  d i e Z e i c he n r e i h e  
b e r e i t s d i e  L ä n g e  240 h a t . I n  d i e s em F a l l e w i r d a u s  d e m  
Ar r a y  d a s  n ä c h s t e  E l eme n t  z u r  we i t e r e n  Ve r a r b e i t u n g  he r­
a ng e z o g e n .  D a s  E n d e k r i t e r i um für  d a s  M i s c h e n  i s t e r f ü l l t ,  
we n n  e i n e d e r  d r e i E i n ze l s t i mme n ( b zw . i h r e  Z e i c he n r e i h e ) 
l e e r  i s t .  

I n  de r P ro ze d u r  a b  Z e i l e 1500 g e s c h i eh t  d a s  e i g e n t l i c h e  
a bt r e n n e n .  D a b e i w i r d zu n ä c h s t  d a s  e r s t e  Z e i c h e n  a n  AA$ 
ü b e r g e b e n u n d  d e r  Re s t  i n  AO$ g e s pe i c h e r t . We r se i n e 
N o t e n d a u e r  w ä h r e n d  d e s  St ü c k e s  d o c h  ä n d e r n  w i l l  k a n n  i n  
Z e i l e 1 530 d i e  ak t u e l l e N o te n d a u e r  e rf r a g e n , d i e  d a n n  a n  
d i e V a r i a b l e  00$ ü b e r g e be n  w i r d .  I s t  d a s  e r s t e  Z e i c h e n  e i n  
B u c h s ta be od e r  e i n  a n d e r e s  zu l ä s s i g e s  N o t e n z e i c he n ,  s o  
w i r d d i e s e s Z e i c h e n  a n  d e n  a k t u e l l e n  M u s i k s t r i n g a n g e h a n­
g e n  u n d  d a s  U n t e r p r o g r a m m  e r n e u t  a uf g e r uf e n .  L i e g t  e i ne 
Z a h l  o d e r  e i n  P a u se n ze i c h e n  ( p  o d e r  Z )  v o r , s o  w i r d n u r  
no c h  d i e s  a n  d e n  ak t u e l l e n  Mu s i k s t r i n g a n g eh a n g e n  u n d  d a s  
U n t e r p ro g r a m m  ve r l a s se n .  

Sp i e le n  

D a  d e r  M u s i k be f e h l i mme r n u r  e i n e Z e i c h e n r e i h e  s p i e l e n  
k a n n ,  b e i n h a l t e t  d i e s e  P ro ze d u r  l e d i g l i ch e i n e  Sc h l e i fe ,  
i n  d e r  a l l e zu s a m me ng e se t z t e n  M u s i k s t r i n g s  n a c h e i n a n d e r  
g e s p i e l t  we r d e n .  D a zu i s t de r B e f e h l P L AY 1  u n be d i n g t  e r­
f o r d e r l i c h .  Z um A b s c h l uß w i r d no c h  d i e L a u t s t ä r k e  a u s g e­
s c h a l t e t .  

K l a n g  

I n  d e m  Un t e r p ro g r a m m  z u r  B e s t i m m u n g  d e s  K l a n g e s we r d e n  z u ­
n äc h st  d i e d r e i  H ü l l k u r ven  e n t s pr ec h e n d  m i t  d e n  W e r t e n  f ü r  
At ta c k , D e c a y ,  Su s t a i n  u n d  R e l e a s e  be s e t z t  ( d e r  e r s t e  P a ­
r a m e t e r  i st d i e S t i m me ) . D a n n  we r d e n  n o c h  d i e e i n ze l n e n 
We l l e nf o r me n  e i n g e s c h a l t e t , wobe i w i r  f ü r d i e e r s t e  S t i mme  
d i e  R e c h t ec k f o r m  g ew ä h l t  h a b e n  und  für  d i e B e g l e i t s t i mme n 
d i e D r e i ec k s c hw i n g u n g . D a  be i e i n e r  R e c h t e c k s c hw i n g u n g  un­
ß - d i n g t  d a s  P u l s ve r h ä l t n i s  a n g e g e b e n  we r d e n  m uß , i s t d e r  
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B e f e h l i n  Z e i l e 3 070 n o c h  e r f o r d e r l i c h , um d i e  e r s t e  S t i m­
me h ö r b a r  zu m a c h e n .  We i l  d a s  P u l s ve rh ä l t n i s  i n  zwe i B yt e  
a bg e s pe i c h e r t  w i r d , we r d e n  m i t  Z e i l e 3070 n u r  d i e  l e t z t e n  
v i e r  B i t de s H i g h e r  B y t e  g e s e t zt . D a s  P u l s ve rh ä l t n i s  be­
t r ä g t  a l s o  15* 2 56 , fa s t  d i e ge s a m t e P u l s b r e i t e .  W i r er­
i n n e r n  h i er n o c h m a l an  B a n d  3 ,  wo  w i r  fe s t g e s t e l l t h a b e n ,  
d aß d i e P u l s b r e i t e  s i c h  i n  e i n  L o we r  B y t e u n d  H i gh e r  B y t e 
g l i e d e r t , wo b e i i m  H i g h e r  B y t e  j e doch  n u r  d i e  l e t zt e n  v i e r  
B i t  s i g n i f i ka n t  s i n d  ( d a s P u l s ve rh ä l t n i s  i s t  e i n e 1 2- B i t  
Z a h l ) . 

A l s  l e t z t e s  w i r d  no c h  d i e L a u t s t ä r k e  a uf max i ma l e  Hö h e  ge­
s e t z t . B e a c h t e n S i e ,  daß d i e  P ro ze d u r  K l a ng i m m e r  v o r  d e r  
P ro ze d u r  S p i e l  a uf g e r ufe n we r d e n  muß , d a  S i e  s o n s t  u m  I h r  
a k u s t i sc h e s  V e r g n üg e n  g e b r a c h t  we r de n .  Ach  j a ,  h a b e n S i e  
d a s  L i e d e r k a n n t? E I  Co n do r  P a s a ! 
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6 .  K o mme n t i e r t e s  Assem b l e r- L i s t i ng 

Um de nj e n i g e n , d i e  S i mo n ' s  B a s i c  no c h  ve r be s s e r n  wo l l e n  
o d e r  a u ch  n u r  e i n i g e  T i p s  f Q r  d i e e i g e n e  P ro g r a mm i e r u n g  
a b l e i t e n  wo l l e n  e i n  g e e i g n e t e s  H i l f sm i t t e l  z u  g e b e n s t e l­
len  w i r  in  d i e s em K a p i t e l  d a s  k o m me n t i e r t e  A s s em b l e r­
L i s t i n g vor . 

Au c h  S i mo n ' s  Ba s i c  i s t  So f t w a r e , So f t w a r e  i s t  H a n d a rb e i t  
u n d  H a n d a r b e i t  i s t n i e f e h l e r f r e i .  D e r  P ro g r a mm i e r e r  o d e r 
d a s  Te a m , d a s  So f t wa r e  s o l c he n Um f a n g e s  fe h l e r f r e i  
s c h r e i bt  m uß wo h l  e r s t  n o c h  g e b o r e n  we r d e n ,  o d e r  s e l b s t  
e i n  Com p u t e r  se i n .  We r F e h l e r  be se i t i g e n , we i t e r e  B e f e h l e  
e i n b a u e n  o d e r  e i n i g e B e f eh l e  a u s ta u s c h e n  o d e r  l ö s c h e n  w i l l  
( um  Spe i c h e r p l a t z  f r e i zu be k o m me n )  d em d Q rf t e  be s o n d e r s  
K a p i te l  6 . 2  w i l l ko m me n  se i n . 

Z u n ä c h s t  so l l  j e do c h  no c h  e i n i g e s  zum  Ko m me n t a r  s e l b s t  g e­
s a g t  we r d e n ,  u nd a n s c h l i eß e nd b r i n g e n  w i r  n o c h  e i n e ü b e r­
s i c h t  d e r  ve rw e n d e t e n  S ym bo l e  ( n a c h  N a me n  u n d  Ad r e s se n  ge­
o r d n e t . Den  A b s c h l uß von  K a p i te l 6 b i l d e t  e i ne ü b e r s i c h t  
d e r  von  S i mo n ' s  Ba s i c  ve rwe n d e t e n  Ad r e s s e n  d e r  Z e ro - P a g e .  

ü b r i g e n s :  G r u n d l a g e  f Q r  d i e se A r b e i t  wa r d e r  D i s sa s se m b l e r  
a u s  B a n d  4 ,  d e r  n o c h  l e i c h t  m o d i f i z i e rt w u r d e . 

6 . 1 A l l g eme i ne s  / Beme rk ungen  zum Komme n ta r  

' B e m e rk u n g e n  zum  Kom me n ta r '  h ö r t  s i c h  fa s t  a n , a l s h ä t t e  
m a n  e s  m i t  Ge s e t ze n  zu t u n .  D i e s  i s t zw a r  n i c h t  d e r  F a l l ,  
j e do c h  s c h e i n t e s  a uf g r u n d  d e s  l a n g e n  L i s t i n g , g e r a t e n , 
e tw a s  z u r  p r i n z i p i e l l en V o r g e h e n swe i se zu  s a g e n .  

6 . 1 . 1 Sym bo l be ne n n u n g  

Z u r  D a r s t e l l u n g  von  U n t e r p ro g r a m m- L a be l s u n d  H i l f s ze l l e n  
w u r d e n  s t a t t  d e r Q b l i c h e n  h ex a d e z i m a l e n  Ad r e s se n  Sym bo le 
ve rwe n d e t ,  d a d u r c h  w i rd d i e  L e s b a r k e i t  d e s L i s t i n g s  we­
s e n t l i c h  e r h ö h t .  Ma n c hm a l  i n t e re s s i e r e n  a be r  a uc h  d i e  t a t ­
s äc h l i c h en We r t e  d e r L a be l s  ( Ma r ke n ) . D i e se k a n n  m a n  i n  
d e r  T a be l l e i n  Ka p i t e l  6 . 3 n a c h s c h l a ge n .  Sc h ne l l e r  g e h t e s  
n a t Q r l i c h , w e n n  m a n  s i c h  d i e  Code- S p a l t e n  ( d i e  S p a l t e n  
h i n t e r  d e r  Ad r e s s e )  g e n a ue r  a n s i eh t .  D e n  We r t  de s Sym bo l s  
e r h ä l t m a n  e i n f a ch d u r c h Ve r t a u s c he n  d e r  zwe i t e n  u n d  d e r  
d r i t te n  S p a l t e .  E i n  Be i s p i e l : 
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8000  20  2C  8 1  J S R  P SP E I B E  j B a s i c - Rom  e i n  

D i e  Ad r e s s e  von  P SP E I B E  i s t a l s o  $ 8 1 2 C . 

Sym b o l e , d i e N a me n  d e r  Ar t ' SYMBOL ' , ' SYMBOL + 1 ' t r a g e n , b e ­
ze i c h n e n  L o we r- u n d  H i ghe r - B y t e e i ne s  16- B i t - We r t e s .  B e i 
d e n  B e m e r k u n g en i s t d a n n  o f t  n ur d e r  N a me oh n e  ' + 1 '  e r­
k l ä r t .  

Sym bo l n a me n ,  d i e ' TAB ' e n t ha l t e n , b e z e i c h ne n  e i n e T a be l l e 
( d . h .  we n i g s t e n s  3 g l e i c ha r t i g e  We r t e ) . 

Sym bo l n a me n ,  d i e m i t  ' s '  a nf a n g e n , a be r  a u c h  o h n e  d a s  ' s '  
S i n n  g e b e n ( z . B .  SCHKCOM ) , beze i c h n e n  e i n e n  f ü r  S i mo n ' s  
B a s i c ve r ä n d e r t e n  A u f r uf  de r R o u t i ne oh n e  d a s  ' s ' ( h i e r  
a l s o  C H K COM ) o d e r  d i e  S i mo n ' s  Ve r s i o n  e i n e r  a u c h  i m  no r­
m a l e n  B a s i c v o r h a n d e n e n äh n l i c h e n  R o u t i ne oder  e i n e r  V o r­
g ä n g e r- Ro u t i n e  d a v o n  ( z . B .  SNM I j  S I R Q ) . 

Sym bo l n a me n ,  d i e  m i t  ' I '  o d e r  ' 2 '  a uf hö r e n , s i n d  F o r t s e t­
z u n g e n  o d e r Abwa n d l u n g e n .  

De n Zero- P a ge-Adressen  
d e r e n  B e d e u t u n g  me i s t  
k a n n .  E i n e  Ta b e l l e d e r  
B a s i c  von  Z e l l e n  i n  
w i e d e r g e g e b e n .  

wu r d e n  ke i ne S y m b o l e  z u g eo r d n e t , d a  
n i c h t  a l l geme i n  fe s tg e l e g t  we r d e n  

w i c h t i g s t e n  B e d e u t u n g e n  f ü r  S i m o n ' s  
d e r  Z e ro - P a g e i s t  i n  Ka p i t e l  6 . 4  

Sym bo l e , d i e  m i t  ' B EF ' b e g i n n e n , b e ze i c h n e n  d i e  S t a r t ­
a d r e s se d e r  B e f e h l s se q u e nz d e s  e n t s p r e c h e n d e n  S i mo n ' s­
B a s i c - B e f e h l s .  D i e B e f e h l e  I N V , MOV E , UP W ,  D OWNW , L EF TW , 
R I GH TW ,  UP B ,  D OWN B , L EFTB , R I GH TB h a be n  e i n e g e m e i n sa me 
Ad r e s se ' MO V E B EF ' j e r s t  s p ä ter  w i rd zu d e n  e i n ze l n e n  R o u­
t i n e n  ve r zwe i g t . D e s h a l b  feh l e n  in  d e r  Sym bo l t a be l l e Be­
ze i c h n u n g en w i e  ' B E F I N V ' . 

Sym bo l e , d i e  m i t  ' FN ' b e g i n n e n  be ze i c h n e n  e i n e S i mo n ' s ­
F u nk t i o n .  

6 . 1 . 2  Z u r  Komme n t i e r u n g  

Me i s te n s  i s t  d e r  Ko m me n ta r  we g g e l a s se n  wor d e n , we n n  d i e 
B e d e u t u ng d e r  B e f e h le  so f o r t  e i n s i c h t i g  i s t o d e r  s i c h  a u s  
d e n  B e m e rk u n g e n  i n  d e n  d a r ü b e r l i e g e n d e n  Z e i l e n  l e i c h t  e r­
g i b t .  I n s be s o n d e re w i rd e i ne a n a l o g e  B e d e u t u n g v o n  Lowe r­
u n d  H i g h e r - B y t e e i n e s  Au s d r u c k s  n u r  e i nm a l e rk l ä r t .  O f t  
e r s c h e i n e n  i m  K o m me n tar  a u ch  d i e B e f e h l s fo l g e n  f ü r  L o w e r­
u n d  H i gh e r- B yt e zu sa mme n g e f a s s t .  
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N a c h J MP- B e f e h l e n , n a c h  R T S  u n d  n a c h  e i n e m  l o g i s c h e n  A b ­
s a t z  sow i e  vor  w i c h t i gen  Spr u n g z i e l e n  i s t  e i n e L e e rz e i l e 
e i n g e f ü g t .  

Be i re l a t i ve n  Spr ü n g e n  i s t  a l s  K o m me n t a r  o f t  n u r  d i e Be­
d i n g u n g  a n g e ge b e n ,  u n t e r  d e r  ve rzwe i g t  w i r d .  Z um B e i s p i e l :  

B EQ $AAAA i Z e i l e n e n de ? 

E s  w i r d  n a c h  $ AAAA ve rzwe i gt , we n n  e i n  Z e i l e ne n d e e r r e i c h t  
w u r d e . 

Sp r ü n g e , d i e  w i e d e rh o l t  a u sg ef ü h r t  we r d e n , e t w a  b i s  e i n  
Z ä h l e r  a b g e l a u f e n  i s t ,  s i n d o f t  m i t ' Sc h l e i fe ' k o m m e n­
t i e r t . St e h t  d i e s e r  K o m me n t a r  h i n t e r  e i n e m  J M P - B e f eh l ,  s o  
w i r d d i e  S c h l e i fe a n  e i n e r  a n d e r e n  S t e l l e ,  d i e  we i t e r  o b e n 
a n g e g e be n  i s t ,  ve r l a s se n .  

D i e Wö r t e r  ' MOB '  u n d  ' Spr i t e ' s i n d S y n o n yme . 

' a k t . ' i s t  d i e Ab k ü r z u n g  f ü r  ' a k t u e l l ' u n d  
ve rwe n d e t , we n n  e i n  ve r ä n de r l i c h e r  Z e i g e r  ( z . B .  
p ro g r a m m ze i g e r )  a uf e i n  B y t e  ze i g t .  D i e se s  B yt e  
m i t  ' a k t .  B y t e ' b e z e i c h n e t .  

w i r d  me i s t  
d e r  B a s i c ­

w i rd d a n n  

D i e . De refe r e n z i er u n g e n  wu r d e n  r e l a t i v  l e g e r  g eh a n d h a b t . 
Z . B .  b e d e u t e t  d e r  Kom me n t a r ' $A4 = $6 1 + COP ZAEY ' ,  d a ß  
s i ch d i e  S p e i c h e r ze l l e $ A4 m i t d e r  S u m me a u s  d e m  I n h a l t  
d e r  S p e i c he rze l l e $ 6 1  u n d  d e r  Z e l l e C OP ZAEY  e r g i b t .  A n a l o g  
w u r de k o m me n t i e r t , we n n  e i n  Z e l l e n p a a r  a n g e s p ro c h e n  w i r d : 
d e r  Ko m me n t a r ' $09 , $O A  = $ 5F , $ 60 + P ZE IG ' w e i s t  a uf e i n e 
16- B i t- Ad d i t i o n  h i n ,  d e r e n  e r s t e r  S um m a n d  a u s  d e n  Z e l l e n  
$ 5F u n d  $ 60 g eh o l t  w i r d .  D a s  L owe r- B y t e  d e s zwe i t e n  S um ­
m a n d e n  w i rd a u s  P Z E I G g eh o l t ,  d a s  H i g h e r- B y t e  d a v o n  i st O .  

6 . 1 . 3 Spe i c he rve rte i l ung  ( RAM- Be l e g u n g ) 

$0000-$ 3 F F F  
$0400- $ 7F F F  
$0800- $ 7999 

$ 8000- $ B F F F  
$ CO O O- $ C3 F F 
$ C400- $ C4 F F  
$ C500- $ CB F F  
$ CCO O- $ CF FF 
$ DO O O- $ DF F F 
$ EO O O- $ F F 3F 
$ F F4 0- $ F F F9 

Be l e g u n g  w i e  be i no r m a l em B a s i c  
V i d eo - R AM b e i  n o r m a l e m  B e t r i e b 
S pe i c h e r  f ü r  Anwe n d e r p r o g r a m m  u n d  
V a r i a b l e n  
S i m o n ' s  B a s i c  
V i d eo -R AM b e i H i re s  ( 1 .  u n d  2 .  F a r b e ) 
f r e i 
H i l f s ze l l e n  f ü r S i mo n ' s  B a s i c  
V i d eo - R AM n a c h  MEM  
1/0 u n d  F a r b- R AM 
Gr a f i k- Spe i c he r  b zw .  Z e i c he n g e n .  n a c h  M E M  
( f r e i e s R AM )  
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F F F A , $F F F B  
fF F F C- $ F F FF 

NM I- Ve k tor  ( i m  R AM a uf $ 8 1 18 g e r i c h te t )  
i m  R AM n i c h t  be l e g t  

D a  i m  B e r e i c h  von $AO OO b i s $ B F F F  d a s  B a s i c - R OM l i e g t , m uß 
d i es a u s g e s c h a l t e t  w e rd e n ,  w e n n  e i n  S i mo n ' s - B a s i c- B e f e h l 
a u sg ef üh r t  w i r d .  D i e S i mo n ' s F u nk t i o n e n  l i e g e n  a l l e sa mt i m  
B e r e i ch b i s  $ 9F F F , s o d a ß  h i e r  n i c h t  u m g e s c h a l t et we r d e n 
b r a uc h t .  

D e r  Gr a f i k - Sp e i c he r  l i e gt  u n t e r  dem B e t r i e b s sy s tem- ROM , s o  
d a ß  d i e se s  a u s g e sc h a l t e t  we r d e n  m uß , we n n  d a s  Gr a f i k- R AM 
be a r be i t e t w i r d , z . B .  b e i d e r  T EST- F u nk t i o n . 

6 . 1 . 4 Auf bau de r S i.on ' 8- Befeh le  und F u n k t io n e n  

A l l e  S i mo n ' s B e f e h l e  u n d  F u nk t i o n e n  s i n d  i m  P ro g r a mm s pe i ­
c he r  d u r c h  d a s  B y t e  $ 6 4  g e ke n n ze i c h n e t , d e m  d i e  N um m e r  d e s 
B e f e h l s  ( 1 B y t e )  f o l gt .  

F ü r d i e  S i mo n ' s - B e f e h l e  ex i s t i e r t  e i n e Sp r u n g t a be l l e ,  f ü r  
d i e F u nk t i on e n  n i c h t .  I n  de r Spr u n g t a b e l l e f ü r  d i e B e f e h l e  
s t eh t a n  d e n  S t e l l e n , d i e  d e n  F u nk t i o n e n  e n t s p r e c h e n ,  d i e 
Ad r e s se v o n  ' BADMOD E ' , w o d u r c h  e i n e F eh l e r me l d u n g  a u s­
g e g e b e n w i r d , we n n  ve r s u c h t  w i r d ,  e i ne F u nk t i o n  a l s  B e f e h l 
a uf z u r u fe n .  

T yp i s c h e r Auf b a u  e i ne s  B e f e h l s  von S i mo n ' s B a s i c :  

i )  Co d e  ü b e r l e se n  ( Co d e n r . de s B e f e h l s ) i d i e s  
g e s c h i e h t  z . B .  m i t  J SR I N CBASBZ 

i i )  P a r a me t e r  h o l e n i  z . B .  m i t J S R  SGE TAD R ( h o l t  
16- b i t- W e r t )  

i i i )  e i g e n t l i c he B e f e h l s be a rbe i t u n g  

i v )  B e fe h l  be e n d e n i z . B .  m i t J M P  E N D SM B  

We r d e n  ke i n e P a r a me t e r  g e b r a u c h t ,  s o  kö n ne n  i )  u n d 
i v )  zu s a m me n g e f a s s t we r d e n .  P u n k t  i )  e n t f ä l l t ,  u n d  
a n  S t e l l e von ' JMP  ENDSM B ' t r i t t  ' JMP  B E FO ' . 

I s t  d e r  e r s t e  P a r a me t e r  e i n  Byt e- We r t , kö n ne n  i )  u n d  i i )  
zu s a m me n g e f a s st we r d e n  zu  ' JMP SGETBYTN ' . SGE TB YTN ü b e r­
l i e st e i n  Z e i c he n ,  b e v or e s  d e n  By t e- P a r a me t e r  a u swe r t e t .  

Typ i s c he r  Auf b a u  e i n e r  F u nk t i o n  von S i mo n ' s B a s i c :  
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D a  ke i n e S p r u n g t a be l l e ex i s t i e r t ,  s t eh t zu  Be g i n n d i e Ab­
f r a g e , o b  d i e se F u n k t i on a u c h  w i r k l i ch a u f g e r u f e n  w e r d e n  
s o l l ,  d . h .  e s  we r d e n  a l l e F u nk t i o n e n  n a c h e i n a n d e r  b i s  z u r  
g e f u n de n en d u r c h s u c h t .  D a n n m uß - w i e b e i d e n B e f e h l e n ­
d e r  B e f e h l s c o d e Q b e r l e s e n  we r d e n . 

D i e  P a r a me t e r  s t eh e n  be i F u nk t i o n e n  i n  K l a m me r n .  De s h a l b  
s t e h t  vor  d em P a r a me t e rh o l en e i n  A u f r u f  v o n  C H K K L A  ( f o l g t  
K l amme r a uf ? )  u n d  d a n a c h  e i n  Au f r uf v on C H K K L Z  ( f o l g t 
K l a m mer  z u  ? ) . 
E s  g i bt S t r i n g - F u nk t i o n e n  u n d  n um e r i s c he  F u n k t i o n e n .  D e r  
T yp d e r  F u nk t i on w i rd d em n o r m a l e n  B a s i c d u r c h  d a s  F l a g  i n  
Z e l l e $O D m i t g e t e i l t .  ( $ 0 0  = n ume r i s c h ,  $ F F  = St r i n g ) . Am 
E n de d e r  F u nk t i o n s - R o u t i ne w i r d d i e s e s F l a g g e s e t z t .  

D a s  E r g eb n i s  d e r  F u n k t i o n  muß  be i n um e r i s c h e n  F u nk t i o n e n  
i m  F l i eß ko m m a - Ak k um u l a t o r  ( k u r z : F AC ) Q be r g e b e n  we r de n ; 
b e i St r i n g - F u nk t i o n e n  muß  d e r  De s k r i p t o r  ( L ä n g e  u n d  
Ad r e s se ) de s S t r i n g s  a uf d e n  St r i n g s t a pe l  g e l e g t  we r d e n .  
D i e s  w i r d  d u r c h  d i e  B a s i c- R o u t i n e  P U SH STR e r l e d i g t .  

6 . 1 . 5  Interrupt- St e uerunge n 

P e r  I n t e r r u p t  we r d e n  d i ve r s e  F u nk t i o n e n  g e s t e u e r t :  

- P A U S E  

De r S e k u n d e n z ä h l e r  f Q r  d e n  P a u se- B e f e h l w i r d d u r c h  
I n t e r r u p t  h o c h g e z ä h l t .  

- B F L AS H  

- F LAS H 

- K E Y  

- P L AY 

De r M U S I C- St r i n g  w i r d  d u r c h  e i n e  I n t e r r u p t- R o u t i ne 
a b g e a r b e i t e t .  

D e r  I n te r r u p t - V e k t o r  w i r d  d a z u  a uf $ 9694 g e s t e l l t .  D i e  j e­
we i l i g e n  F u nk t i on e n  we r d e n  a u sg e f Q h r t , w e n n  d i e e n t s pr e ­
c h e n d e n  F l a g s  g e s e t z t  s i n d .  

F ü r d e n  N M I  s t e h t e i n e be s o n d e r e  Ad r e s s e  i m  R AM z u r  Ve f ü­
g u n g , w e n n  g e r a de d a s  K E R NA L  a u s g e s c h a l t e t  i s t .  B e i  d i e se r  
Ad r e s se w i r d  d a s  K E R NAL w i e d e r  e i n g e s c h a l t e t  u n d  z u r n o r ­
m a l e n  N M I - R o u t i ne ve r z we i g t .  
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6 . 2  L i s t i ng 

STARTV E C : 
8000 OA 80 $800A St a r tve k t o r  f ü r  R e se t  

S NM I V E C :  
8002  F F  8 2  $82 F F  Ve k tor  f ü r  N M I  

M O D U L  T EX T :  
8 0 04 C3 C2 C D  38 30 · CB M80 · j f ü r  Mo d u l e r k e n n u n g  

8009 F F  

S START : 
800A 4 C  4 7  81  

BYT $ F F  j ( u n s i n n i g )  

JMP  B E F C OL D  i z um  COL D- B e f e h l 

* ** E s  fo l g e n  e i n i g e A u f r ufe  von B a s i c - R o u t i n e n , wobe i 
*** zu n ä c h st  m i t  P SP E I B E  d e r  m o me n t a ne W e r t  d e s P ro ze s­
* ** s o r p o r t s  ge s pe i c h e r t  und das Ba s i c - R O M  e i n g e s c h a l t e t 
* * *  w i r d .  D a n n  w i r d d i e e n t s pr e c h e n d e  R o u t i ne a uf g e r u f e n 
* ** u n d  a n s c h l i eß e n d  d e r  a l t e  We r t  i m  P ro ze s so r p o r t  
* * *  w i e d e r  h e r g e s t e l l t  ( m i tte l s  P R E ST OR ) . 

SF RMN UM : 
8000  2 0  2C 81  
80 10 20 8A AD 
80 1 3  4C  3 B  8 1  

SF ACAD R :  
80 16 20 2C 8 1  
80 19 20 F 7  B7 
801C 4 C  3B  81  

SSIN : 
80 1F  
8022 
80 25 

SCOS : 
8 0 28 
802 8 
80 2 E  

2 0  2C  8 1  
2 0  6B E2 
4C 3B 8 1  

2 0  2 C  8 1  
2 0  6 4  E2 
4C 3B 8 1  

SCHKCOM : 
8 0 3 1  2 0  2 C  8 1  
8034 2 0  F O  AE 
8037  4C 38 8 1  

SF R M E V L : 
803A  2 0  2C  8 1  
8030 20 9 E  AD 
8040 4C 38 8 1  

JSR  P SP E I B E  
J S R  $AD8A 
JMP  PR ESTOR 

JSR  P SP E I ß E  
JSR  $B7F7  
J MP P R ESTOR 

JSR  
JSR  
JMP  

JSR  
JSR  
JMP  

P SP E I ß E  
$ E26B  
PR E STOR 

P SP E I B E  
$ E264 
PR E S TOR 

JSR  P SP E I ß E  

j Ba s i c- Rom e i n  
j h o l t n um e r i s c h e n  Au s d r u c k  
i s te i l t ROM- Sc h a l t e r  z u r . 

j w a n d e l t  F AC i n  Ad reß f o r m .  

j B a s i c- F u n k t i o n  S I N  

i B a s i c- F u nk t i o n  c a s  

J SR CHKCOM i pr ü f t  a uf Ko m m a  
JMP  PR E STOR 

J S R  P SP E I B E  
J S R  $A09E i h o l t be l i e b i g e n  Au s d r u c k  
JMP  PR E STOR 
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SF R E STR : 
8043 20 2C  8 1  J S R  P SP E I B E  
8046 20 A3 B6 J S R  $ B 6 A3 i h o l t St r i n g pa r a me t e r 
8049 4C 3 B  8 1  J M P  PR E STOR 

SI NTOU T :  
804C 20  2C  81  JSR  P SP E I B E  
804 F 2 0  0 1  B O  J S R  $ B 0 01 i g i b t Ga n z z a h l a u s  
8052  4C  3 B  81  JM P  PR E STOR 

SG OT01 : 
8055  20 2C 8 1  J S R  P SP E I B E  
8 0 58 20 A3 A8 JSR  $ A8A3 i s pr i n g t  z u  Z e i l e ( $ 1 4 , $ 1 5 )  
805B  4 C  3 B  8 1  J MP P R ESTOR 

SCHKZ E I : 
8 0 5 E  2 0  2 C  8 1  J S R  P SP E I B E  
806 1 20 F F  AE JSR  $ A E F F i p r ü f t  a uf Z e i c h e n  i m  A k k u  
8064 4 C  3 B  81  J MP P R E ST OR 

SCHKCOM 1 : 
806 7 20 2 C  8 1  J S R  P SP E I B E  
806 A  2 0  F O  AE J SR CHKCOM i pr üf t  a uf K o m m a  
806 0 4 C  3 B  8 1  JMP  PR E STOR 

SSTR P Z :  
8 0 70 20 2C  8 1  J S R  P SP E I B E  
8073  20 1 3  A6 JSR  $A6 1 3  i be r ec h n e t  Z e i l e n s t a r t a d r . 
8076 4 C  3 B  8 1  J MP P R E ST OR 

SAS CF L P : 
8079 4 C  F3  B C  J M P  $ B C F 3  i w a n d e l t  Text  n a c h  F l i eß k .  

SGE TA R I 1 : 
80 7C 4 C  9 2  A E  J M P  $AE92 i h o l  t ar  i t hm e t .  E l em e n t  

SCHKKL Z : 
807F 2 0  2 C  8 1  J S R  P SP E I B E  
8082 20 F7 AE J SR CHKKLZ  i p r üf t  a uf ' K l a m m e r  z u ' 
808 5 4C  3 B  81  JMP  PR E STOR 

SX F L P : 
808 8 20 2 C  81  JSR  P SP E I B E  
808B 2 0  4 9  B C  J S R  X F L P  i wa n d .  n a c h  F AC ( Ex p  i n  X )  
808 E 4 C  3 B  8 1  J MP P R ESTOR 

S F ACA R G :  
8 0 9 1  20  2C  8 1  J S R  P SP E I B E  
8094 20 O C  B C  J SR F ACARG  i F A C  n a c h  ARG  ü b e r t r .  
8097  4C  3B  81  JMP  PR E STOR 
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SF MUL  T :  
809A 2 0  2 C  8 1  
8090 20 30 BA 
80AO 4C 3B 8 1  

SF LOFACK : 
80A3 20 2C  8 1  
80A6 2 0  A 2  B B  
80A9 4C 3 B  8 1  

SF O I V :  
80AC 
80AF 
80B2 

2 0  2C 81 
20 14 BB 
4C 3 B  8 1  

SF ACAS C :  
80B5  20 2 C  8 1  
80 B8 2 0  O F  B O  
8 0 B B  4 C  3 B  8 1  

SGETVAR : 
80 B E  2 0  2C  8 1  
80C1 2 0  2 8  AF 
80 C4 4C 3B 8 1  

STE S fDI RM : 
80 C7 20 2C  8 1  
80 CA 2 0  A6 B3 
80 CO 4C 3 B  8 1  

S CL R C H :  
80 00 20 2C 8 1  
8003 2 0  B5  AB 
80 06 4C 3B 8 1  

SR EM : 
8009  
80 0 C  
80 0 F  

20  2C  8 1  
20  F 8  A8 
4 C  3 B  8 1  

SNEX T TR : 
80 E2 20 2C  8 1  
8 0 E5 2 0  0 6  A9 
80 E8 4C 3B 8 1  

SI NP UT1 : 
80 E B  2 0  2C  8 1  
8 0 E E  2 0  00 AC 
80 F 1  4C 3B 8 1  

JSR  P SP E I B E  
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J S R  $BA30 i F l i eß k . - M u l t i p l i k a t i o n  
JMP  PR E STOR 

J S R  P SP E I B E  
J S R  $ B B A2 i l ä d t  F AC m i t  K o n s ta n t e  
JMP  PR E STOR 

JSR  
J S R  
JMP  

P SP E I B E  
$ B B 14 
PR E STOR 

J S R  PSP E I B E  

i F l i eß k . - O i v i s i o n  

J S R  $ B O O F  i wa n de l t  F AC i n  Text  um 
JMP  PR E STOR 

J S R  P SP E IB E  
J S R  $AF28 i h o l t  W e r t  v o n  V a r i a b l e  
JMP  PR E STOR 

JSR  P SP E I B E  
J S R  $ B3A6 i pr üft  a uf O i r e k t m o d u s  
J M P  PR E STOR 

JSR  P SP E I B E  
J S R  $ABB5 i sc h l i eß t  a l le K a n ä l e  
JMP  PR E STOR 

J S R  
J S R  
J MP 

P SP E I B E  
$A8F8  
P R E STOR 

JSR  P SP E I B E  

i e n t s p r i c h t  Ba s i c - B e f . R EM 

J S R  $A906 ; n äch s t e s T r e n n z .  s u c h e n  
JMP  PR E STOR 

JSR  P SP E I B E  
J S R  $ACOO i e n t s p r . B a s i c- B e f . I N P UT 
JMP  PR E STOR 
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SP UF O CR : 
80 F4 20 2C 8 1  J S R  P SP E I B E  
80F7 20  CA AA J S R  $AACA ; P u f fe r  m i t  0 a b s c h l i eß e n  

80 F A  4 C  3 B  8 1  
; C R  a u sg e b e n  

J MP P I� E ST OR 

S B Z P L Y : 
80 F O  2 0  2C 8 1  J S R  P SP E I B E  
8 1 00 20 F B  A8 J S R  $A8 F B  ; P ro g r a mm z äh l e r  p l u s  Y 
8 1 03 4C 3 B  8 1  JMP  P R E STOR 

SGE TB YTl  : 
8 1 06 20 2C 81 J S R  P SP E I B E  
8 1 09 20 9 E  B 7  J S R  $B79E ; h o  l t  B y t e - We r t  
8 1 0 C  4 C  3 B  8 1  JMP  PR E STOR 

SG O T0 1 1 :  
8 1 0F 2 0  2C  8 1  J S R  P SP E I B E  
8 1 1 2 20 A3 A8 J S R  $ A8A3 ; s pr i n g t  z u  Z e i l e ( $ 14 , $ 1 5 )  
8 1 15 4 C  3 B  8 1  J MP P R ESTOR 

SSMN I :  
8 1 18 A5 01 L O A  $0 1 
8 1 1 A  8 0  8B  C 5  S TA P SP E I NM I  ; Me r ke r  s e t ze n  
8 1 1 D 2 0  OE  94 J S R  KE R ROME I N  ; K E R NAL- R o m  e i n s c h a l t e n  
8 1 20 4 C  4 3  F E  J MP $ F E43 ; z um S t a n d a r d- NM I  

SOP E N :  
8 1 2 3  2 0  2 C  8 1  J S R  P SP E I B E  
8 1 26 20 B E  E1 J S R  $ E 1 B E  ; B a s i c - B e f e h l O P E N  
8 1 2 9 4C  3 B  81  JMP  PR E STOR 

P SP E I B E  : 

8 1 2 C  8 0  70  C5 S TA ZWSP E I l  ; s i c he r t  mo m e n ta n e n  Ak k u  
8 1 2 F  A5 01  L O A  $01  ; h o l t  P ro ze s s o r p o r t  
8 1 3 1  8 0  96  C5 S TA P OR T SP E I  ; s i c h e r t  d i e se n  We r t  
8 1 34 20 F 3  82 J SR B AS ROME I ; sc h a l t e t  B a s i c- R o m  e i n  
8 1 37 AO  70  C5 L O A  ZWSP E I l  ; h o l t  Ak k u  w i e d e r  
8 1 3 A  60 RTS  

P R E STOR : 
8 1 3B 8 0  7 0  C5 S TA ZWSP E I l ; s i c h e r t  mome n ta n e n  Ak k u  
8 1 3E AO 96 C5 L OA P OR TS P E I  ; h o l t a l t e n  W e r t  f ü r  P o r t  
8 1 4 1  8 5  0 1  STA $ 0 1  ; s pe i c he r t  P o r t  
8 14 3  AO  70 C5 L OA Z WS P E I l  ; h o l t Ak k u  w i e d e r  
8 146 60 RTS 
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B EF COL D : 
8 1 47 20 F 3  82 
8 14A 20 53 E4 
8 14 D  2 0  B F  E3 
8 150 A9 O F  
8 1 52 8D  2 1  DO  
8 15 5  A9  06 
8 1 57 8D 2 0  DO 

8 1 5A 
8 1 5C 
8 1 5D 
8 160 
8 1 6 3  
8 166 
8 1 6 9  
8 16C  
8 16 F  
8 172 
8 17 5  
8 178 
8 1 7 9  

8 1 7 B  
8 1 7 0  
8 180 
8 182 
8 18 5  
8 187 
8 18A  
8 18C  
8 18 F  
8 192  
8 1 94 
8 19 7  
8 1 98 
8 19A 
8 1 9 C  
8 1 9 E  
8 1 AO 
8 1 A2 
8 1 A4 
8 1 A6 
8 1 A8 
8 1 A B  
8 1AO 
8 1 BO 
8 1 B2 
8 1 B 5  
8 1 B7 

A9 00 
AA 
90 00 C3 
90 00 C4 
90 00 C5 
90 00 C6 
90 0 0  C7 
9 0  00 C8 
90 0 0  C9 
90 00 CA 
90 0 0  CB 
E8 
00 E2 

A9 7A 
80 08 0 3  
A9 91 
8D 09 0 3  
A9 80 
80 O A  0 3  
A9 8C 
80 OB  0 3  
BD 0 8  82 
FO 06 
20 D2 F F  
E8 
DO F5  
A9 80  
8 5  38 
85 34 
A9 00 
85 33 
85 37 
A9 82 
8 0  07 0 3  
A9 40 
8 0  06 0 3  
A9 82 
8 0  05 0 3  
A9 34 
8 0  04 0 3  

JSR 
J S R  
JSR 
LD A 
S TA 
LO A 
S TA 

BAS ROME I 
$ E453 
$ E3 B F  
#$OF 
V I C H I FAR 
#$06 
V I CR AF AR 

L D A  # $0 0  
TAX 
S TA $ C300 , X  
STA $ C400 , X  
S TA $ C500 , X  
S TA $ C600 , X  
S TA $ C700 , X  
STA $ C800 , X  
S TA $ C900 , X  
STA $ CAOO , X  
STA $ CBOO , X  
I NX 
BN E $ 8 1 50 
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i Ba s i c - R o m  e i n  
i B a s i c- Ve k t o r e n  l a de n  
i R a m  f .  B a s i c  vor b e r e i t e n  
i He l l g r a u  
i a l s H i n t e r g r u n d f a r b e  
i B l a u  
i a l s R a hm e nf a r b e  

i N u l l i n  
, 
i H i l f s ze l l e nb e r e i c h  
i ( $ C300- CB F F ) 
i s c h r e i be n  

i j ewe i l s n ä c h s t e s B y t e  
i Sc h l e i fe 

LD A # $7A i Ve k t o r  ( $0 308 , $0 309 ) 
STA $0308 i ' B a s i c- B e f eh l a u sf . ' a uf 
L D A  # $ 9 1  i $ 917A = SB AS B E F  s e t ze n  
STA $0309 
LD A #$80 i Ve k tor  ( $0 30A , $0 30B ) 
STA $030A i ' a r i t h m . E l em .  h o l e n ' a uf 
LDA  #$8C i $ 8 C8 D  = SGE TA R I  s e t ze n 
STA $030B 
LOA ME LO UNG , X  i E i n s c h a l t m e l d u n g  
B EQ $ 8 1 9A ; En d e k r i t e r i um : Ak k u =O 
JSR  BSOUT i Z e i c h e n  a u s g e b e n 
I NX ; n ä c h s t e s Z e i c h e n  
BN E $ 8 1 8 F  i u n b e d .  Sp r u n g  z .  Sc h l e i f e 
L D A  #$ 80 
STA $ 38 i B a s i c - R AM- E n de ( $ 3 7 , $ 38 )  
STA $ 34 ; S t r i n g - Un t e r g r . ( $ 3 3 , $ 34 )  
L O A  # $00  ; a uf $8000 se t ze n  
STA $ 3 3  
STA $ 3 7  
L D A  # $82 i Ve k tor  ( $0 306 , $0 307 )  
S T A  $0307 i ' i n K l a r t ex t  umwa n d . '  a uf 
L D A  #$40 ; $8240 = SL I S T  se t ze n 
STA $0306 
L D A  # $82 ; Vek tor  ( $0 304 , $ 0 30 5 )  
S T A  $0305 i ' Z e i l e umw a n de l n '  a uf 
LOA  # $ 34 ; $8 2 34 = Z E I UMW s e t ze n 
STA $0304 
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8 1 H A  A9 9E LO A # $ 9 E  i Ve k t o r  ( $0 300 , $0 30 1 )  
8 1 B C  8 0  0 1 0 3  STA $0301 i ' B a s i c- W a r m s t a r t ' a uf 
8 1 B F  A9 9C L O A  # $ 9C i $ 9E9C  = SWARM se t ze n 
8 1 C1 8 0  00 0 3  STA $0300 
8 1 C4 A9 82 L O A  # $82 i Ve k t o r  ( $0 302 , $0 303 ) 
8 1 C6 8 0  03 0 3  STA $ 0303 i ' I n t e r p r e t e r s c h l e i fe ' a uf 
8 1 C9 A9 5C LOA  # $5C  i $8 2 5 C  = SLOOP  s e t ze n 
8 1 CB 8 0  02 0 3  STA $ 0302 
8 1 CE A9 82 LO A # $82 i Ve k t o r  ( $0 3 18 , $0 3 19 )  
8 100 8 0  19 0 3  STA $ 03 19 i ' N M I - V e k t o r ' a uf 
8 1 03 A9 F A  LO A # $ F A  i $ 82 F A  = S NM I  se t ze n 
8 1 05 8 0  18 0 3  STA $ 0 3 18 
8 1 08 A9 83 L O A  # $83 i Ve k t o r  ( $0 3 16 , $ 0 3 17 ) 
8 1 0 A  8 0  17 0 3  STA $ 0 3 17 i ' B R K- V e k t o r ' a uf 
8 1 0 0  A9 14 L O A  # $ 14 i $ 83 14 = SB R K  s e t z e n 
8 1 0 F  8 0  16 0 3  STA $ 03 16 
8 1 E2 A5 2B L O A  $ 2 B  
8 1 E4 A4 2 C  LOY  $2C  
8 1 E6 20 08 A4 J S R  $ A408 i P  l a t z  b i s  ( A/Y ) s c h a f fe n  
8 1 E9 20 30 E4 J S R  $ E430 i ' xx b y t e s  f re e ' a u s g e b e n  
8 1 EC A9 18 L O A  # $ 18 i Ve k t o r  $ F F FA , $ F F F B  i n  R AM 
8 1 E E 8 0  F A  F F  STA $ F FFA  i ' H a r dw a r e - NM I - V e k t o r ' a u f 
8 1 F 1  A9 81  LOA # $8 1  i $8 1 18 = SSNM I se t z e n 
8 1 F 3  8 0  F B  F F STA $ F F F B  
8 1 F6 A2 F B  LOX #$F B i $ F B  
8 1 F8 9A TX S i i n S t a c k po i n t e r  s c h r e i be n  
8 1 F 9  4C 8 6  E 3  J M P  WARM i z um  B a s i c - W a r m s ta rt $ E386 

SGETB Y T C : 
8 1 F C  2 0  3 1  80 JSR  SCHK COM i pr ü f t  a u f  Kom m a  
8 1 F F  4 C  06 8 1  J MP SGETBYT 1 i ho l t  B y t e - W e r t  

SGE TB Y T N : 
8 2 0 2  2 0  O B  8 3  J S R  I N CB ASB Z i ü b e r l i e s t  1 Z e i c h e n  
8205 4C 06 81  J MP SGETBYT 1 i ho l t B y t e - W e r t  

ME LD UNG : 
8 2 08 90 93 2A 2A 2A  2 0  45 58 50 ( b l a c k )  ( c l r ) *** e x p  
8 2 1 1  4 1  4 E  4 4  4 5  44 20 43 42 40 a n de d  c bm 
82 1 a  20 5 6  3 2  2 0  4 2  4 1  5 3  49 43 v2 b a s i c  
8223  20 2A  2 A  2 A  00  0 0  00 *** ( c r )  ( c r )  

E N D SM B : i d i e n t  a l s  Ab s c h l uß e i ne s  
i S i m o n ' s  B e f e h l s  

822A  20  OE  94 J SR K E R ROME I i KE R NAL - ROM e i n s c h a l t e n  
82 2B  58  CL I i l n te r r u p t s e r mö g l i c h e n 
822 E  20  F 3  . 82 J SR BASROME I i B a s i c- ROM  e i n  
8 2 3 1  4 C  AE A7 JMP  $A7AE i z u r  ( no r m a l e n )  B a s i c -

i l n t e r p r e t e r s c h l e i fe 
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Z E I UMW : j w a n d e l t  e i ne Z e i l e i n  

8 2 34 20 E C  82 
j l n t e r p r e t e r c o d e  

J SR BASR OMAU j B a s i c- R OM a u s  
8 2 37 20 79 AB J S R  l E IUMWl j Umw . f .  S i mo n ' s  B e fe h l e  
823A  20  F 3  82 J SR BASROME I j B a s i c- R OM e i n  
8 2 30 4 C  7 C  A5 JMP $A57C j z u r  ( n o r m a l e n )  Umwa n d l . 

SL I S T : 
8240 08 PHP  
8241  48 P HA 
8 2 42 20 EC 82  JSR  BAS R OMA U j Ba s i c  a u s  
8245 68 P L A  
8 2 46 28 P L P  
8 2 47 4C CB B E  JMP SL IST3 j S i mo n ' s  B e f e h l d e k o d i e r e n  

SL I S T1 : 
8 2 4A 4 8  PHA 
8 2 4B 2 0  F 3  82 JSR  BAS R OME I j Ba s i c  e i n  
824 E 68 P L A  
8 2 4F 28 P L P  
8 2 50 4C  1 A  A7 JMP  $A71A j z u r  B a s i c - L I S T- Ro u t i n e  

SL I S T2 : 
8 2 5 3  48 PHA 
82 54 20  F3  82 JSR BASROME I j Ba s i c  e i n  
8257 68 P L A  
8 2 58 28 PLP  
82 59 4C  F6 A6 JMP $A6 F6 j Ba s i c - L I S T- R o u t i n e : 

j l e i c h e n  b i s  l e i l e n e n d e  
j d e k o d i e r e n  u n d  a u s g e b e n 

SL O OP : j E i n g a be- Sc h l e i fe 
825C  78 S E I  
8 2 50 A9 96 LOA  # $96 j I RQ- V e k t o r  ( $0 3 14 , $0 3 1 5 )  
825F  8 0  15 0 3  STA $0315 j a uf  $ 9694 = S I R Q  
8 2 6 2  A 9  94 LOA  # $ 94 j s t e l l e n  
8264 8 0  14 0 3  STA $0314 
8 2 67 80 91  CB STA PLAY F LAG j F l a g f ü r  P L AY r ü c k s e tze n 
826A A9 00 L O A  #$00 j I n t e r r u p t - Ma ske  i m  V I C  
8 2 6C 8 0  1 A  DO S TA VICI RQM i l ö s c he n ( I n t .  ve rh i n d e r n )  
826 F 58 CU 
8 2 70 AO 18  00  L O A  VICAO S i Ad reß - St e u e r- B y t e  de s V I C  
8273 C9 OB  CMP #$OB i $O B  i s t  W e r t  f ü r  H I R E S  
8 2 75 00 06 BN E $ 8 2 70 
8277 20 EC 82 J SR BASROMAU 
8 2 7A 2 0  37 A8 JSR  NRM i St a n d a r d- W e r t e  he r s te l l e n  
8270 20 F3  82  J SR BASROME I 
8280 AO B2 C5 L O A  AUTOF LAG i A UTO- Mo d u s 
8283 C9 OA CMP #$OA i $OA = a k t i v  
8 2 8 5  F O  03 B EQ $828A i j a ,  da n n  we i t e r  
8287 4 C  83 A4 JMP  $ A483 i s o n st zu B a s i c- Sc h l e i fe 
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828A 18  
828B AO  FE  
828 E 6 0  B 1  
8 2 91 8 5  6 3  
82 93 8 D  F E  
8 2 96 A O  F F  
8299 69 00 
8 2 9B 8 5  6 2  
82 9 0  8 0  F F  
8 2 AO A2 90 
82A2 38 
8 2 A3 20 49 
82A6 20  O F  
8 2 A9 A2 00 
82 AB B O  00 
8 2 A E  F O  06 
82 BO 9 0  77 
8 2 B 3  E8 
82B4  00  F5  
8 2 B6 A9 20 
82 B8 9 0  77 
8 2 B B  E8 
82 B C  8 6  C6 
82 B E  A9 00 
82 CO 80  B2 
8 2 C3 20 60 
8 2 C6 84 AA 
82 C8 AO 00 
8 2 CA es 
82 CB B9 00 
82 CE FO 12 
8 2 00 C9 3A 
82 02 90 F6 
8 2 04 C9 5B 
82 06 BO F2 
8 2 08 A4 AA 
82 0A A9 DA 
82 0 C  8 0  B2 
8 2 0 F  4 C  8 6  

82 E2 A9 00 
82 E4 8 0  B 2  
8 2 E7 A4 AA 
8 2 E 9  4 C  8 6  

B AS ROMA U :  
82 E C  A5 0 1  
82 E E  2 9  F E  
8 2 F O  85  01  
8 2 F 2  6 0  

A s s em b l e r- L i s t i n g 1 3 1 

CL C 
0 1  L O A  
C5 AD C 

STA 
0 1  STA 
0 1  L O A  

AOC 
STA 

0 1  S TA 
LOX 
S E C  

B C  JSR  
BO  J S R  

LOX 
0 1  L O A  

BEQ  
02  S TA 

I NX 
B N E  
L O A  

0 2  S TA 
INX 
STX 
L O A  

C5 S TA 
A5 J S R  

STY 
L O Y  
I N Y  

0 2  L O A  
B EQ 
CM P 
BCC  
CM P 
B C S  
L O Y  
L O A  

C5 S TA 
A4 J MP 

L O A  
C5  S TA 

L O Y  
A4 J M P  

L O A  
ANO 
STA 
R T S  

AUTOZ I j m ome n t a n e  Z e i l e n n um me r  
AUTO I N C  j p l u S  I n k r e me n t  
$ 6 3  j f ü r  U mwa n d l u ng 
AUTOZ I j u n d  a l s n e u e  N um m e r  s p .  
AUTOZ I+ 1 j ü be r t r a g  
#$00 j a d d i e re n  
$ 6 2  j u n d  
AUTOZ I + 1  j s p e i c h e r n 
#$90 j Ex p o n e n t  i s t  $ 90 

$ B C4 9  j n a c h  F l i eß k om m a  wa n d e l n  
$ B O O F  j i n T e x t  ( a b $ 0 100 ) umw . 
#$0 0 j a l s Z e i g e r  i n  T e x t  
$ 0 100 , X  j Tex t ze i c h e n  h o l e n  
$82B6  j E n de be i $00  
TASTP UF F , X  j i n  T a s t a t . p u f f . a b l e g e n  

j n ä c h s t e s  Z e i c h e n  
$ 82 AB j u n b e d i n g t e r  S p r u n g  
# $ 2 0  j Le e rze i c he n  
TASTP U F F , X  j i n  T a s t a t u r p u f f e r  

j P uf fe rze i g e r  e rö h e n 
$ C6 j u n d  s pe i c h e r n 
# $0 0  
AUTOF LAG j Au t o-Mo d u s  r ü c k s e tze n 
$A560 j E i n e Z e i l e  e i n l e se n  
$AA j Y  s i c he r n  
#$00  

$ 0 200 , Y  j P uf fe r  d u rc h s u c h e n 
$ 82 E2 j Z e i l e n e n d e  ? 
#$3A j $ 39 i s t  Co d e  f ü r  ' 9 ' 
$82 CA j k l e i ne r= ' 9 '  , d a n n  w e i te r  
#$5B j $ 5A i s t Co d e  f ü r ' z ' 
$ 8 2 CA j g rö ß e r  ' z ' , d a n n  we i te r  
$AA j Y  w i e d e r  h e r s t e l l e n  
#$OA j Au to - Mo d u s  w i e d e r  e i n  
AUTOF LAG 
$ A486 j zu r  B a s i c- E i n g a b e s c h l e i fe 

# $0 0  j Au t o-Mo d u s  a u s  
AUTOF LAG 
$AA j Y  w i e d e r  h e r s t e l l e n  
$A486 j z u r  B a s i c- E i n g a b e s c h l e i fe 

$ 0 1  j Ho l e P ro ze s so r p o r t  
# $ F E  j l ö s c h e  B i t  0 ( L OR AM ) 
$0 1 j Sp e i c he r e  P ro ze s so r p o r t  
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B AS ROME I :  
8 2 F 3  A5 01  
82F5  09 01  
8 2 F 7  85  01  
8 2 F 9  60  

S NM I :  
8 2 F A  
82 F B  
8 2 F C  
8 2 F O  
8 2 F E  
82 F F  
8302 
8 3 04 
8307 
8 3 0A 

830C  
8 3 0F 
8312  

SB RK : 

8 3 1 4  
8 3 16 
83 19 
83 1C  
8 3 1 F  
8 3 2 1  
8324 
8 3 26 
832 9 
8 3 2B 
832 E 
8 3 30 
8333 
8 3 36 
8 3 38 
8 3 3B 
83 3 E  

4 8  
8A 
48 
98 
48 
2 0  OE  94  
A9 7F  
80 00  00  
AC 00 0 0  
3 0  3 5  

20 BC F 6  
2 0  E l  F F  
00 20  

A9  04 
80 88 02 
20 A3 F O  
2 0  18 E 5  
A9 OF  
80 2 1  00 
A9 06 
80 20 0 0  
A9 00 
80  86 02 
85 04 
80 B4 C5 
80 B3 C5 
A9 08 
8 0  9 1  CB 
2 0  02 F F  
6 C  0 2  AO 

8 3 4 1  4C 7 2  F E  

B EF ME R GE : 
8 3 44 20 O B  83  
8 347 20  F3  82 
8 34A A9 00 
834C 85 OA 
8 3 4 E  20 04 E1  
8351  38 

Ka p i t e l  6 

LOA  $0 1 
OR A #$01  
STA $0 1 
RTS  

i Ho l e P ro ze s s o r p o r t  
i se zte  B i t  0 
i Spe i c he re P o r t  

PHA 
TX A 
P HA 
T YA 
P HA 
JSR  
L O A  
STA 
L O Y  
BMI  

JSR  
JSR  
B N E  

L O A  
S TA 
J S R  
JSR  
L O A  
S TA 
L O A  
S TA 
L O A  
S TA 
STA 
S TA 
STA 
LOA  
STA 
JSR  
JMP  

i Re g i s te r  A , X , Y  r e t t e n  

KE RROME IN i KE RNAL e i n  
#$7F i a l l e B i t s i m  Ma s k e n r e g . 
CI A2 ICR i d e s  C I A2 l ö s ch e n 
CIA2 I CR i I n t . - R e g i s t er l e se n  
$83 4 1  i we n n N M I  v o n  C I A2 ,  d a n n  

$ F6 B C  
$ F FE l  
$8341 

#$04 

i zu $834 1 
i STOP - T a s te a b f r a g e n  
i S TOP - T a s t e pr ü f e n 
i we n n  n i c h t ,  d a n n  we i t e r  

i w i r d  be i STOP/R ESTOR E u n d  
i be i  B R K  a n ge s p r u n g e n  

VIO RAM H I  i V i d eo - R AM a b  $0400 
$ F O A3 i I n t e r r u p t s  v o r b e r e i t e n  
$ E5 18 i B i l d sch i rm i n i t i a l i s i e r e n  
#$OF i h e l l g r a u 
V I C H I FAR i a l s H i n t e r g r u n df a r b e  
#$06 i b l a u  
VICRAFAR i a l s  R a h m e n f a r b e  
#$00 i s c h w a r z  
AK TF AR B i a l s ak t ue l l e Z e i c h e n f a r b e  
$ 04 ; Ho c h ko m m a m o d u s  r ü c k se t ze n  
MOB B EW i Sp r i t e bewe g u n � a u s  
GMEMF LAG i Spe i c h e r v e r t e l l u ng n o r m . 
# $08 ; Co d e  f .  ( Sh/C= v e rh . ) 
P LAY F LAG i F l a g  f ü r  P L AY r ü c k s e t ze n  
BSOU T  i Z e i c he n  C HR$ ( 8 ) a u sg e b e n 
( BNMI V E C ) i zur  n o r m a l e n  NM I - B e h a n d l .  

JMP $F E72 i z u r  B e h . von R S-2 32- NM I 

JSR 
J SR 
LOA  
STA  
JSR  
S E C  

INCB ASB Z 
BASROME I 
# $0 0  
$OA 
$ E 1 04 

i Co d e  ü b e r l e se n  
i B a s i c e i n  

i L OAO/V E R I F Y- F l a g  
i P a r a me t e r  f .  L OAD h o l e n  
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83 52 
8354 
8 3 56 
8357 
8 3 59 
835B  
8 3 5C 
8 3 5 E  
8 36 1  
8 363 
8366 
8 368 
836A  
836C  

836F  
8371  
8 3 73 
8 376 
8 3 79 

83 7C 

A5 20 
E9 02 
AA 
A5 2E 
E 9  00 
A8 
A9 00 
20 05 FF 
BO  19 
20 B7 F F  
2 9  B F  
FO 05 
A2 10 
4 C  37  A4 

8 6  20 
84 2 E  
20  5 9  A6 
20 33 A5 
4C 74 A4 

4C  F9 EO 

B EF R E N UM :  
8 3 7F A9 01  
8381  8 5  A8 
8383  A9 08 
8385 8 5  A9 
8 3 8 7  20 O B  8 3  
838A 20 2 7  94 
838 0 8 4  A4 
838F 85 A5 
839 1 20 31  80 
8 394 20 27 94 
8 3 9 7  8C AC C5 
839A  8 0  AD C 5  
8 3 9 0  AO 00 
8 3 9F B 1  A8 
8 3A1 85  09 
83A3 20  FO 9A 
8 3 A6 B 1  A8 
83A8 85 OA 
8 3 AA 2 0  FO 9A 
83AO A5 A4 
8 3 A F  91 A8 
8 3 B 1  20 FO 9A 
8 3 B4 A5 A5 
83B6 9 1  A8 
83B8  A5 09 
83BA  05 OA 
8 3 B C  FO 1A 

L D A  $ 2 0  
S B C  #$02 
TAX 
L D A  $ 2 E  
SB C #$0 0 
TAY 
L D A  # $0 0  
J S R  $ F F D5 
BC S $ 8 3 7C 
J S R  $ F F B7 
AND #$B F 
B EQ $836F  
LDX #$ 1 0  
J MP $A437 

STX $2 0 
STY $ 2 E  
JSR  $ A6 5 9  
J S R  $ A533 
JMP  $A474 

JMP  KE R E R R B  

L D A  
S T A  
L D A  
S T A  
J S R  
J SR 
STY 
STA 
JSR 
J SR 
S TY 
S TA 
LDY  
LDA  
STA 
J S R  
L O A  
S T A  
JSR  
L D A  
STA 
J SR 
L D A  
STA 
LD A 
OR A 
B EQ 

# $0 1  
$A8 
# $08 
$A9 
I N CB AS B Z  
SGETADR 
$A4 
$ A5 
SCHK COM 
SGETADR 
AY 
AY + 1  
#$0 0 
( $ A8 ) , Y  
$09 
IN CA8A9 
( $A8 ) , Y 
$OA 
IN CA8 A9 
$ A4 
( $A8 ) , Y  
I N CA8A9 
$ A5 
( $ A8 ) , Y  
$09  
$OA  
$83 08 

i Ba s i c - P ro g r a m m- E n d e  
i um 2 ve r m i n d e r n  
i u n d  a l s  S t a r t a d r e s se 
i a n L OAD- R o u t i n e 
i ü be r g e b e n 
i ( X/Y ) = ( L ow/H i g h )  
i L OAD/V E R I F Y - F l a g 
i L OAD- R o u t i n e  

133  

i E r ro r , d a n n  F e h l e r b e h a n d l . 
i R EADST i S t a t u s  h o l e n  
i B i t  6 i g no r i e r e n  
i oh n e  F e h l e r , d a n n  w e i t e r  
i N um me r  von  ' l o a d e r r o r ' 
i F e h l e rme l d u ng a u s g e b e n  

i E n d a d r e s s e  a l s B a s i c­
i P r o g r a m m - E n de s p e i c h e r n  
i P r g z .  a uf A n f . i CL R 
i P ro g r a mm ze i l e n  n e u  b i n d e n  
i r e a dy .  

i z u r  K E R NAL- F e h l e r b e h a n d l . 

i Ve k t o r  ( $ A8 , $A9 ) a uf 
i $0801 ( B a s i c- A n f a n g ) 
i r i c h t e n  

i Re n um be r- Co d e  ü b e r l e se n  
i Ad r e s sw e r t  ( B e g i n n )  h o l e n  
i u n d  n a c h  $ A4 , $A5 b r i ng e n  

i Ko m m a  ? 
i We r t  ( Sc h r i t tw e i te )  h o l e n  
i u n d  a b  $ C5AC a b l e g e n  

i V o rw ä r t s z e i g e r  L ow 
i n a c h  $ 0 9  
i n ä c h s t . B y t e  i m  B a s i c- P r .  
i V o rw ä r t sze i g e r  H i gh 
i n a c h  $ O A  
i n ä c h s t .  B y t e  i m  B a s i c- P r .  
i So l l -Z e i l e n n r . L ow 
i a l s Z e i l e n n r . L o w  s pe i c h .  
i n ä c h s t . B y t e  i m  B a s i c- P r . 
i So l l - Z e i l e n n r .  H i gh 
i a l s  Z e i l e n n r .  H i gh s pe i .  
i V o rw ä r t s ze i g e r  L ow 
i u n d  H i g h  
i be i d e  N u l l ,  d a n n  fe r t i g  
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8 3 B E 
8 3 CO 
8 3 C2 
8 3 C4 
8 3 C6 
8 3 C7 
8 3 C9 
8 3 CC 
8 3 CE 
8 3 00 
8303  
8305  

83 08 

A5 09 
85 A8 
A5 OA 
85 A9 
18 
A5 A4 
60 AC C5 
8 5  A4 
A5 A5 
60 AO es 
8 5  A5 
4C 9F  8 3  

4 C  2 A  8 2  

LO A $09 
STA $A8 
L O A  $OA 
STA $A9 
CL C 
L O A  $ A4 
AOC AY 
STA $ A4 
L O A  $A5 
AO C AY + l  
STA $A5 
JMP $839F  

JMP ENOSM B  

I N CB ASB Z :  
8 3 0 B  E6 7A 
8300  00 02 
8 3 0 F  E6 7B 
8 3 E 1  60 

I N C  $ 7A 
BN E $ 8 3 E l  
INC  $ 7B 
RTS  

TA B B EF : 

8 3 E2 
8 3 E8 
8 3 E O  
8 3 F 2  
83F8 
8 3 F O  
8402 
8407 
840 B 
840F 
84 14 
8 4 19 
8420 
8 424 
8429 
842 E 
8434 
8 4 38 
843C 
8 442 
8448 
8 44E  
8454 
845B 
8462 
8 468 

48 49 52 45 53 40 
50 4C 4F 54 40 
4 C  49 4E 45 40 
42 4C 4F 43 4B 40  
46  43 48  52  40 
46 43 4F 4C 4 0  
4 6  4 9  4 C  4 C  40 
52 45 43 40 
52 4F 54 40 
44 52 41 57 40 
43 48 41 52 40 
48 49 20 43 4F 4C 4 0  
4 9  4 E  5 6  40 
46 52 41 43 40 
40 4F  56 45 40 
50 4C 4 1  43 45 40 
55 50 42 40 
55 50 57 40 
4C 45 46 54 57 40 
4C 4 5  46 54 42 40 
44 4F 57 4 E  42 40 
4 4  4F 57 4E 57 40 
52 49 47 48 54 42 40 
5 2  49 47 48 54 57 40 
4 0  55 4 C  54 49 40 
43 4F 4C 4F 55 52 40 
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i Vo rw ä r t sze i g e r  n a c h  
i $A8 , $A9 b r i n g e n  

i So l l-Z e i l e n n um me r  
i um I n k r e m e n t  e r hö h e n  

i H i g h- B yte  

i n ä c h s t e  Z e i l e um n um e r i e r .  

i Be f e h l a b s c h l i eß e n  

i e rh ö h e  L ow-B y t e  
i we n n  k e i n  ü b e r t r a g , we i te r  
i s on st  e r h ö h e  H i g h - B y t e 

i Ta be l l e d e r  B e f e h l swö r t e r  
i v o n  S i m o n ' s  B a s i c i  
i T r e n n u n g  von e i n a n e r  d u r c h  
i K l a mme r a f fe ( § ) i L f d . N r .  

h i re s§ 1 
p l o t§ 2 
l i ne§ 3 
b l o c k§ 4 
f c h r§ 5 
f c o l §  6 
f i l l§ 7 
rec§ 8 
rot§ 9 
d r aw§ 10 
c h a r§ 1 1  
h i  c o l §  12  
i n v§ 1 3  
fr ac§  14 
m o ve §  1 5  
p l ace§  16  
u p b§ 17 
upw§ 18 
l e f tw§ 1 9  
l e f t b§ 20 
dow n b§ 2 1  
downw§ 22 
r i g h t b§ 2 3  
r i gh tw§ 24 
m u l t i § 2 5  
c o l o u r§ 26 
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846F 4D  4 0  4 F  4 2  40 mmo b§ 27 
8474 42 46 4C 4 1  5 3  48 40 b f l a s h §  28 
8 47B 40 4F  4 2  20  53 45 54 40 mo b se t§ 29 
8483 40 55 53 49 43 40 m u s i c§ 30  
8489  46 4C 4 1  53 48 40 f l a s h§ 
848 F 52 45 50 45 4 1  54 40 r e p e a t§ 
8 496 50 4C 4 1  59 40 p l a y§ 
849B  3E  3 E  40 (J (J § 
8 49 E  4 3  45 4 E  54 52 4 5  40 ce n t re§ 35  
8 4A5 45 4 E  56 45 4 C  4 F  50 45 40 e n ve l o pe§ 
8 4A E  4 3  4 7  4F 54 4F 40 c g o t o§ 
84B4 57 4 1  56 45 40 w a ve§ 
8 4B 9  4 6  4 5  54 43 48 40 fe t c h§ 
84B F 4 1  54 28 40 a t ( §  40 
84C3 55 4E  54 49 4C 40  u n t i l§  
84C9 3 E  3 E  40 (J (J § 
84CC  3E  3 E  40  (J (J§ 
84CF  55  53 45  40  u se§ 
8 4 0 3  3E  3 E  40  (J (J§ 45 
8 4 06 47 4 C  4 F  42 41 4C 40 g l o b a l§ 
840 0 3 E  3 E  40  (J (J§ 
84 EO 52 45 53 45 54 40 r e s e t §  
8 4 E 6  5 0  5 2  4 F  4 3  4 0  p r o c§ 
84 E B  4 3  4 1  4 C  4 C  40 c a l l §  5 0  
84FO  45  58  45 43 40 exec§  
84F5 45 4 E  44 20 50 52 4F 43 40 e n d  p r o c§ 
8 4F E  4 5  58 4 9  54 40 ex i t§ 
8503  45 4 E  44  20 4 C  4F  4F  50 40 e n d  l o o p§ 
8 50 C  4F  4 E  2 0  4B 4 5  59 40 on ke y§ 55 
8 5 1 3  44 49 5 3  4 1  4 2  4 C  4 5  40 d i s a b l e§ 
8 5 1B 5 2  45 53 55 40 4 5  40 re s um e §  
8 5 2 2  4 C  4F  4 F  5 0  40 l o o p§ 
8 527  44 45 4C 4 1  59 40  d e l a y§ 
8 5 2 0  3 E  3 E  40 (J (J§ 60  
8 530 3E  3E 40 j.l j.I§ 
8 5 33 3 E  3 E  40 j.l j.I § 
8 536 3E  3E 40 j.l j.I§ 
8539  53 45 43 55 52 45 40 s e c u r e §  
8 540 44 49 53 41 50 4 1  40 d i sa pa §  6 5  
8 547 43 49 52 43 4C 45 40 c i r c l e§ 
8 54 E  4 F  4 E  2 0  45 52 52 4F 52 40 on  e r r o r §  
8557 4 E  4 F  20 45 52 52 4F  52  40  no  e r ro r§ 
8 560 4C 4 F  4 3  4 1  4 C  4 0  l o ca l� 
8 566 52 43 4F  4 0  50 40 r com� 70 
8 56C 4 5  4C  5 3  45  40 e l s e  
8 571 52 45 54 52 41  43 45 40 r e t r a ce §  
8 579 54 52 41 43 45 40 t ra c e §  
857F  44  49 52 40  d i r§ 
8 583 50 4 1  47 45 40 pa g e§ 75 
8 588 44 55 40 50 40 d um p§ 
8 58 0  4 6  49 4E 44 40 f i n d§ 
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8 592 4F 50  54 49 4F 4E 40 o p t i o n§ 
8599 41  55 54 4 F  40 a uto§  
8 59 E  4 F  4 C  4 4  40 o l d§ 80 
8 5 A2 4A 4 F  59 40 j o y§ 
8 5A6 40 4 F  44 40 mod§  
8 5AA 44 49 56 40 d i v§ 
8 5A E  3 E  3 E  40  J.l J.I§ 
8 5 B 1  4 4  5 5  5 0  40 d u p§ 8 5  
8 5B5  49 4E 4B  4 5  59 40 i nke§§ 
8 5 B B  4 9  4 E  5 3  54 40 i n s t  
8 5CO 54 45 53 54 40 t e s t§ .  
8 5 C5 4 C  49 4 E  40 l i n§ 
8 5C9 45 58 4F 52  40 exor§  90 
8 5 CE 49 4E 53 45 52 54 40 i n se r t§ 
8 505  50  4F 54 40  po t§ 
8 509 50 45 4E 58 40 pe nx§ 
8 50 E  3 E  3 E  4 0  J.l J.I§ 
8 5 E1 50 45 4 E  59 40 p e n y§ 95  
8 5E6 53 4F 55 4E 44  40 s o u n d§ 
8 5 E C  4 7  5 2  4 1  5 0  48 49 43 53 40 g r a p h i c s§ 
8 5F5  44  45  53 49 47 4E 40 d e s i g n§ 
8 5 F C  5 2  4 C  4 F  4 3  4 0  4F  42  40  r l o c m o b§ 
8 60 4  43 4 0  4F  4 2  40 cm o b§ 100 
8 609 42 43 4B 47 4E 44 53 40 b c k g n d s§ 
8 6 1 1 50 4 1  55 53 45 40 pa u s e§ 
8 6 17 4 E  52 4 0  40 n r m§ 
8 6 1 B  4 0  4 F  4 2  2 0  4F 46 46 40 mo b o f f§ 
8623 4F  46  46  40 o f f§ 105 
8627 4 1  4E  47  4C 40 a n g l§  
8 6 2 C  4 1  5 2  4 3  4 0  a r c§ 
8 630 43 4F 4 C  44 40 co l d §  
8635 53 43 52 53 56 40 s c r s v§ 
8 6 3B 5 3  43 52 4C 4 4  40 scr l d §  1 10 
864 1 54 45 58 54 40 t ex t§ 
8 646 43 53 45 54 40 c se t§ 
864 B 56 4F  4 C  40 vo l§  
8 64F 44  49 53 4B 40  d i s k§ 
8654 48 52 44 43 50 59 40 h r d c p y§ 1 1 5  
8 65B 4 B  4 5  59 40 key§ 
86 5 F  5 0  41  4 9  4 E  54 40 p a i n t §  
8 665 4C 4 F  57 20 43 4F 4C 40 low  co l §  
8660 43 4F  50 59 40 co py§ 
8 672 40 45 52 47 45 40 me r g e§ 120  
8678 52 45 4 E  55 4 0  42 45 52 40 re n um b e r§ 
8 68 1  4 0  4 5  4 0  40 mem§ 
8685 44 45 54 45 43 54 40 d e t e c t§ 
8 68C 4 3  48 45 43 4B 40 che c k§ 
8692 44 49 53 50 4 C  41  59 40 d i s§ l a y§ 1 2 5  
8 69A 45 52 52 40 e r r  
8 6 9 E  4 F  5 5  5 4  40 o u t§ 127  
8 6A2 00 
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8 6A3 44 53 20  4 3  42  40 0 0  " d s- c b m " 

TA B? : 
86AB  2 0  80 F F  2 E  3 0  00 80 F F  3 0  2 E  ( ? ? ? )  

SGE T STR N :  
8 6B4 20 O B  83  

SGETS TR : 
8 6B7  20 3A 80 
86BA 20 43 80 
8 6 B O  8 5  69 
8 6 B F  A5 23  
8 6 C 1  A6  22  
8 6 C3 60 

JSR  

JSR  
J SR 
STA 
L O A  
LOX 
R T S  

I N CB AS B Z  i ü be r l i e s  1 Z e i c he n  

SF R M E V L  
SF R ESTR 
$ 6 9  
$ 2 3  
$2 2 

i h o l e A u s d r u c k  
i h o l e  St r i n g p a r a me t e r 
i L ä n g e  n a c h  $ 6 9  
i Ad r e s se n a c h  $ 2 2 , $ 2 3  

* * * *  

* * * *  

S p r u n g t a be l l e f ü r  B e f e h l sa u s f üh r u n g  
Z i e l a d r e s se i st u m  1 e rh ö h t , d a  A u f r uf m i t  R T S  

, 

S P R TAB : 
8 6 C4 F E  9 1  
8 6 C6 6 6  92 
8 6 C8 4F 93 
8 6 CA 60 BC 
8 6C C  CF A2 
8 6 CE E 1  A2 
8 600 96 A2 
8 6 0 2  F6 BA 
8 604 50 Al 
8 6 06 56 AO 
8 608 85 Al 
860A 6 F  A2 
8 6 0 C S C  AC 
8 6 0 E 89 88 
8 6EO SC AC 
86 E2 89 88 
8 6 E4 SC AC 
86 E6 SC AC 
8 6E8 SC AC 
86 E A  SC AC 
8 6 E C  SC AC 
86 E E  SC AC 
8 6 F O  SC AC 
8 6 F 2  SC AC 
8 6F4  E9 94 
8 6 F 6  3 6  9 5  
8 6F 8  C7 9 5  
8 6 F A 6 8  96 
8 6 F C 09 96 
86 F E  58 97 
8 700  BF 9 7  

Z i e l a d r .  

$9 1 F F  
$ 9267 
$93 50 
$ B C6 E  
$A2 00 
$ A2 E2 
$A2 97 
$ BAF7 
$A1 5 E  
$ A057 
$A18 6 
$A270 
$AC50 
$ 888A 
$AC50 
$888A 
$AC50 
$AC50 
$AC50 
$ AC5D 
$AC50 
$AC50 
$AC50 
$ AC50 
$ 94EA 
$ 9537 
$95C8 
$ 9669 
$960A 
$ 9759 
$9790 

Z i e l m a r k e  

be f h i re s  
b e f p l ot 
be f l i ne 
b e f b l o c k  
be f f c h r  
b e f f co l 
be f f i l l  
b e f r e c  
be f r o t  
b e f d r a w  
be f c h a r 
b ef h i c o l  
mo ve b e f  
b a d m o d e  
mo ve b e f  
b a d m o d e  
mo ve b e f  
m o v e b e f  
mo ve be f  
m o ve b e f  
mo ve b e f  
m o ve be f  
mo ve b e f  
m o ve b e f  
be f m u l  t i  
b e f c o l o u r  
be f mmo b  
b e f b f l a sh 
be f mo b s e t  
b e f m u s i c  
bef f l a s h  

L f d . N r .  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10  
1 1  
1 2  
1 3  
14 
15  
16 
17 
18 
19 
2 0 
2 1  
2 2 
2 3  
24  
25  
26  
27 
28 
2 9  
3 0  
3 1  

137 
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8 702 F6  9A $9AF7 befrepeat 32 
8 704 17 99 $ 9 9 18 befplay 3 3  
8 706 17 99 $ 9918 befplay 34 
8708 46 99 $ 9947 befcentre 3 5  
8 70A 78  99 $9979 befenve lope 36 
870C E7 99 $ 9 9 E8 befcgoto 37 
8 70 E  F6 99 $99F7 befwave 38 
8 7 10 03  BO $ B004 beffetch 39 
8 7 1 2  89 8 8  $888A badmode 40 
8 7 14 14 9B $ 9 B 15 b e f u n t i l  4 1  
8 716 3B A3 $A3 3C befglobal 42 
8 7 18 3B A3 $ A33C befglobal 4 3  
8 71A 92  B 3  $B 393 befuse 44 
8 7 1 C  92 B 3  $ B 393 befuse 45 
8 71 E  3 B  A3 $A3 3C befg loba I 46 
8720 04 9C $ 9C05 befreset 47 
8 722 04 9C $9C05 befrese t 48 
8724 2 F  9F $ 9F 30 b efp roc 49 
8 726 29 9C $9C2A befca 1 1  50 
8728 E2 9C $ 9 CE3 b e fex ec  51  
8 72A 18 90 $9019 be fe n d p r o c 52 
872 C 36 90 $ 9037 b e fex i t  5 3  
8 72E  6E  90  $906F befendloop 54 
8730 88 90 $ 9 089 bef o n key 55 
8 732 B1 90 $90B2 befd isable 56 
8734 O E  9E  $ 9 EOF  befresume 57 
8 736 23 9E  $9E24 bef  loo p 58 
8738 41 9E  $ 9 E42 b e f d e l ay 59 
8 73A 4 A 9 E  $9E4B be f sec  u r e  60 
873C 4A 9E  $ 9 E4B  b e f s e c u re 6 1  
8 73E  4 A  9 E  $9E4B be f sec u r e  6 2  
8740 4A 9 E  $ 9 E4B  b e f s e c u re 6 3  
8 742 4A 9E $9E4B be f s ec u r e  64 
8744 73 91 $ 9 174 b e fO 65 
8 746 88 94 $9489 bef c i rc l e 66 
8748 60 9E  $ 9 E6 E  b e f o n e r r  67  
8 74A 93 9E $9E94 bef noe r r  68 
874C F3 A2 $A2F4 b e f l o ca l 6 9  
8 74E  1 E  9F  $9F 1 F  be f r c om p  70 
8750 2F 9F $ 9F30 b e f proc  7 1  
8 752 47 9B $9B48 be f r e t r a c e  7 2  
8754 59 9B $ 9B5A be f t r a ce 73 
8 756 45 95 $9546 be f d  i r  74 
8758 35 98 $ 9836 b e f p a g e  75 
8 75A 3 E  9F  $9F 3 F  be f d um p 76 
875C 93 A5 $ A594 b e f f  i n d 77 
8 75E 62 9B $9B6 3 be f o pt i o n  78 
8760 05 9B $ 9 B06 b e f a u to 79 
8762 09 9E $9EOA be f o l d  80 
8764 89 88 $888A b a dmode  8 1  
8 766 8 9  88 $888A b a dm o d e  82 
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8 768 89 88 $888A ba dm o d e  83 
876 A 89 88 $ 888A b a d m o de 84 
8 76C 8 9  88 $888A b a dm o d e  8 5  
876 E 89 88 $888A b a d m o d e  86  
8 770 89 88 $888A b a dm o d e  87 
8772 89 88 $888A b a d m o d e  8 8  
8 774 89 88 $888A b a dm o d e  8 9  
8776 89 88 $ 888A b a dm o de 90 
8 778 89 88 $888A b a dm o d e  91  
877A 89 88 $888A b a dm o d e  9 2  
8 77C 89 88 $888A b a dm o d e  93 
877 E 89 88 $ 888A b a d m o d e  94 
8 780 89 88 $888A b a dm o d e  9 5  
8782 89 88 $888A b a dm o d e  9 6  
8 784 89 88 $888A b a dm o d e  97 
8786 2 0  A6 $ A6 2 E  b e f de s i g n  98 
8 788 67 A7 $A768 be f r l o cm 99  
878A A5 A7 $ A7A6 b e f c m o b  100 
8 78 C  84 A7 $A7B5 be f b c kg n d s  1 0 1  
878E  E 1  A7 $ A7 E2 b e f p a u se 102 
8 790 30 A8 $A83 1 be f n rm 103 
8792 55 A8 $ A8 56 b e fm o b o f f  104 
8 794 64 A8 $A8 65 be f o f f  105  
8796 OF AB  $ AB 10 b e f a n g l 1 06 
8 798 75 A8 $A8 76 be f a rc 107 
879A 46 81 $ 8 147 b e f c o l d  1 08 
8 79C 8E B1 $ B 1 8 F  be f s cr s v  109 
879E OB B 1  $ B 10C  b e f s c r l d  1 1 0 
8 7AO 28 B2  $B 2 2 9  be f t ex t  1 1 1  
87A2 OC B3  $ B 300 b e f c set  1 12 
8 7A4 3E B3 $B 33F  be f vo l  1 1 3  
87A6 5C B3  $ B 350 b e f d i sk 1 14 
8 7A8 9F B4 $B4AO be f h r d c py 1 1 5  
87AA 8F  B5 $ B 5 90 b e f key  1 16 
8 7AC E7 B 5  $85E8 be f pa i n t 1 17 
8 7AE 08 93 $ 930C b e f l ow c o l 1 18 
8 7BO FO 89  $89F 1 bef c o py 1 1 9  
8 782 43 83 $ 8 344 b e f m e r g e  1 2 0  
8 7B4 7E 83  $83 7F be f r e n um 12 1 
8 786 AC 80  $ 8 0 AO b e f m em 1 22 
8 788 F6  80 $B O F 7  be f d e t ec t 1 2 3  
8 78A F6  80 $ 80 F7 b e f d e t e c t  124  
8 7B C  1 2  B E  $B E1 3 be f d i s p l a y 125  
8 7B E 89 88 $ 888A b a dm o de 1 2 6  
8 7CO 00 9E  $9E01  b e f o ut 127 
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F E H L  E RM E L D UNGE N :  
8 7c2 50 52 4f 4 3  20 4e 4 f  54 20 
87c b 46 4 f  55 4e 44 0 0  
8 7d 1  4 9  4 e  5 3  4 5  5 2  54 2 0  54 4f 
8 7 d a  4f 20 4c 41  52 47 45 00  
8 7 e 2  53 54  52 49 4e  4 7  20 54  4f 
8 7 e b 20 4c 41 52 47 45 0 0  
8 7f2 4 e  4 f  5 4  2 0  4 2  4 9  4 e  4 1  52 
87f b 59 20 43 48 41 52 0 0  
8 80 2  4 e  4 f  5 4  20 48 4 5  58 2 0  43 
8 8 0 b  48 41 52 0 0  
8 80f  4 5  4 e  4 4  20 5 0  5 2  4f 43  20 
8 8 18 57 49 54 48 4f  55 54 20 45 
8 82 1 58 45 43 00 
8 82 5  45 4e 44 20 4c 4f 4f 50 20 
882e  57 49 54 48 4f 55 54 20 4 c  
8 8 3 7  4 f  4 f  5 0  00 
8 83 b  55 4e 54 49 4c 20 57 49 54 
8844 48 4f 55 54 20 52 45 50 45 
884d 4 1  54 00 
8 8 50 53 54 41 43 4b 20 54 4f 4f 
8859 20 4 c  41  52 47 45 00 
8 860 54 4f 4f 20  46 45 57 20 4c 
8869 49 4 e  45 53 00 
8 86e 42 4 1  44 20 43 48 41  52 20 
8877 46 4f  52 20 41 20 4d 4f  42 
8880 00 
8 881 42 41  44 20 4d 4f 44 45 00 

8 ADMOD E :  

Ka p i t e l  6 

pro c no t fo u n d  

i n se r t  t o o  l a r g e  

s t r i ng to  l a r g e  

no t b i n a ry c h a r 

no t hex  c h a r 

e n d  pro c w i t h o u t  exe c  

e n d  l o o p  w i t h o u t  l o o p  

u n t i l w i t h o u t  repe a t  

s ta c k  t o o  l a r g e  

too f ew l i n e s  

b a d  c h a r for  a mo b 

b a d  mo d e  

8 88A A9 00 L D A  # $ 0 0  i Fe h l e r  N r .  0 

S E R ROU T :  i g i bt F e h l e rme l d u n � ( F e h -
i l e r n u m m e r  i m  Ak k u  a u s  

888 C OA ASL A i F eh l e r n um m e r  ve r do p pe l n  
8 88D A8 TAY i a l s Z e i g e r  i n  F e h l m . t a b .  
888 E 8 9  8 8  8 8  L D A  $ F EH L MTA8 + 1 , Y  i Ad re s se d e r  F e h l e r-
8 891 85  21  STA $ 2 1 i me l d u n g  n a c h  $ 2 0 , $2 1  
88 93  8 9  8A 8 8  L D A  $ F EHL MTA8 , Y  
8 896 85 20 STA $ 2 0  
8898 20 F3  82 J SR 8ASROME I i 8 a s i c  e i n  
8 898 2 0  OE  94 JSR  KE R R OME IN i KE R NAL e i n 
889E A9 3F  L D A  #$3F  i F r a g e ze i c h e n  
88AO 20 D2 F F  JSR  8S0U T  i a u sg eb e n 
88A3 AO 00 LDY  #$00 
88A5 8 1  20 L D A  ( $2 0 ) , Y  i Z e i c h e n  d e r  F e h l e rm .  
88A7 FO 06 8 EQ $88AF i E n d e k r i te r i um = 0 
8 8A9 20 D 2  F F  JSR  8S0U T i Z e i c h e n  a u sg e b e n 
88AC C8 INY  i n ä c h s t e s Z e i c h e n 
8 8AD 00 F6 8N E $88A5 i Sc h l e i fe 



Kom me n t i e r t e s  As sem b l e r- L i s t i ng 14 1 

88AF  
88 B l  
8 8B2 
88B4 
8 8B7  

A4 3A 
C8 
F O 03 
2 0  C2 BO 
4C 8 6  E3 

F E H L MTA B :  
88BA  8 1  88 
8 8 B C  C2 87 
8 8 B E  0 1  8 7  
8 8CO E2 87 
8 8 C2 F 2  87 
88C4 02 88 
8 8 C6 OF 88 
8 8C8 25 88 
88 CA 3B 88 
8 8 C C  50 88 
8 8 C E  60 88 
8 800 6E  88 
8802  8 1  88 

F NJ OY : 
8804 
8807 
8 809 
8 8 0 B  
880 E 
8 8 EO 
8 8 E 3  
8 8 E6 
88 E8 
8 8 E 9  
88 EB 
8 8 E O  
88 EF  
88F2  

88F5  
88 F6 
8 8 F 9  
88 F B  
8 8F O  
8 8 F F  
8 90 2  
8 904 
8 907 
8 90A 
8 90 C  
8 90 F  

A O  0 0  O C  
85 20 
29  EF  
8 0  70 CB 
A2 00 
BO 1 2  89 
C O  70 CB 
FO  00 
E8 
EO  08 
00 F 3  
A 9  00 
80 70 CB 
4C F9 88 

E8 
8 E  70 CB 
A5 20 
29 90 
00 08 
A O  70 CB 
09 80 
8 0  70 CB 
AC 70 CB 
A2 00 
20 OB 8 3  
4C  CD  8 C  

LOY  $3A 
I N Y  
B EQ $88B7 
JSR $ B O C2 
JMP  WARM 

j Z e i l e n n um me r h i gh 
j we n n  ( $ 3A)  = $ F F  
j w a r ,  d a n n  we i t e r  
j ' i n Z e i l e n n r . ' a u sg e b e n  
j z um B a s i c - W a r m s t a r t  

A d r e s s e  d e r  F e h l e r·me l d u n g  
$ 888 1 

L f d . N r .  
o 

$87C2 
$870 1 
$87E2 
$87F2  
$880 2 
$880F 
$882 5 
$883B  
$8850 
$8860 
$886E 
$8881 

L O A  
S T A  
ANO 
S TA 
LOX 
L O A  
CMP 
B EQ 
I NX 
CPX 
B N E  
L O A  
S TA 
J M P  

I NX 
STX 
L O A  
ANO  
BN E 
L OA 
OR A 
S TA 
LOY 
LOX  
J S R  
J MP 

CI AI P R A  
$ 20 
# $ E F  
J OYWERT  
#$0 0 
TABJ OY , X  
J OYWER T 
$8 8F5  

#$08 
$ 88 EO 
# $0 0  
J O Y W E R T  
$88F 9 

J OY W E R T  
$ 2 0  
#$ 90 
$ 8 90 7  
J OY W E R T  
# $80 
J OY W E R T  
JOYW E RT 
#$00 
I N CB ASB Z 
SX Y F L P  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1  
1 2 

j CI AI P o r t  A 
i zw i s c h e n s pe i c h e r n  
j B i t  4 ( F e ue r )  w e g b l e n d e n  
j s pe i c h e r n 

j m i t  W e r t  a u s  T a be l l e 
j ve r g l e i c he n 
j g ef u n d e n , d a n n  we i t e r  
j n ä c h s t e n T a be l l e nw e r t  
j T a be l l e n d e  n a c h  8 W e r t e n  
j n i c h t  e r r . , d a n n  we i te r  
i n i c h t  g ef . , d a n n  0 
j s p e i c h e r n  

i Ta be l l e n i n dex + 1 
j a l s  W e r t  s pe i c h e r n  
i u rs pr . A b f r a g ew e r t  
j B i t  7 u n d  B i t  4 c h e c ke n 
i g e se t z t , d a n n  we i t e r  
i We rt m i t  
i 128 o d e r- ve rk n ü p f e n 

i L ow-B y t e  v .  E r g eb n i s  
i H i g h - B yt e  v .  E r g e b n i s  
i Co d e  ü b e r l e se n  
i n a c h  F l i eß k .  umwa n de l n  
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TA BJ OY : 
8 91 2  6E 66 67 65 60 6 9  6B 6A i We r t e  f J o y s t . - St e l l u n g e n  

F N P O T :  
8 91 A  2 0  73 00 J S R  CHR GET i Co d e  ü be r l e se n  
8 9 1 0  20  FA AE J SR CHKK LA  
8 920  20  15  94 JSR  SGETAO R2 
8923  20 F7  AE  J SR CHK KLZ  
8 926  A5 65  L O A  $ 6 5  i F AC- Ex p .  
8928 00 06 B N E  $8930 i we n n  n i c h t  0 ,  d a nn we i t e r  
8 92A AC 1 9  04 L O Y  $04 19 i P a d d l e - We r t  0 vom SID 
8920  4 C  33  89 J MP $893 3 

8 93 0  AC l A  D4 L O Y  $ 04 1A i P a d d l e-We r t  1 vom SI D 
8933 84 63 STY $63 i L ow- B y t e  E r g e b n i s  
8 93 5  A2 00 LOX #$0 0 i H i gh - B y t e  
8 937 4C CO 8 C  J M P  SX YF LP  i n a c h  F l i eß k .  w a n de l n  

F NP E NX :  
8 93A 20  4E 89  JSR  PE NABFR i Ab f r a g e- R o u t i n e  ( s . u . ) 
8930  AC 00 C5 LOY  L P X  
8 940 4C 46 89 JMP $8 946 i z u r  Umwa n d l u n g n .  F l  i eß k .  

F N P E NY : 
8 943 AC 0 1  C5 L O Y  LP Y 
8946 A2 00 L OX #$00 
8 948 20 O B  83  JSR  INCB ASB Z i Co d e  ü be r l e se n  
894B 4C CD 8C J MP SX Y F L P  i X/Y n a c h  F l i eß ko m m a  

P E NABFR : 
8 94 E  AD 1 9  00 L O A  VICI RQF i I RQ- F l a g s  im V I C  
8951  29  08 ANO #$08 i L i g h t- P e n- St ro b e  ? 
8 953 FO F9 B EQ PE NAB FR i we nn n i c h t , d a n n  no chm a 1 
8955 AD 1 3  00 LDA V I CLPX  i L P X - W e r t  vom  V I C  
8 958 80 0 0  C5 S TA LPX i s pe i c h e r n  
895B AD 14 00 L OA V I CLPY  i a n a l o g  f .  Y 
8 95E 8D 0 1  C5 S TA LP Y 
8 961  AO  1 9  00 L D A  VICI RQF i I RQ- F l a g s  i m  V I C  
8964 2 9  F7 ANO #$ F7 i B i t  3 l ö s c h e n 
8 966 80 1 9  00 S TA VICI RQF i F l a g s  spe i c he r n  
8969 60 RTS  

TRACE 1 :  
8 96A A5 39 LDA  $ 39 i a k  t .  Z e i l e n n r . 
896C 85  63 STA $63 i n a c h  $63 , $62  b r i n g e n  
8 96 E  A5 3A LD A $ 3A 
8970 85 62 STA $62 
8 972 A5 7B L D A  $ 7B i a k  t .  B e f e h l s ze i g e r  
8974 C9 03 CMP #$03 i Te st a u f D i r e k t m o d u s  
8 976 BO 01 BC S $ 8 979 i ne i n ,  d a n n  we i t e r  
8978 60 RT S 
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S 979 A2 90 LDX #$ 90 i Ex p o n e n t  f .  SX F L P 
S97B 3S S E C  
S 97C 2 0  SS SO JSR  SX F LP ; l e i l e n n r . i m  F AC 
S97F  20 B5 SO J SR SF ACAS C ; i n Text  um w a n de l n  
S 9S2 20 9S S9  J S r� TR SHI FT i a l t e  l e i l e n n r n .  ve r s c h i e b  
S9S5 20 3A SA J SR W E I SSECK i we i ß e s  E c k  am  B i l d s c h i r m 
S 9SS A2 00 LDX  #$0 0 
S 9SA BO 0 0  01  L O A  $O lOO , X  i Text  a b  $0 100 ( = ' F AC ' ) 
S9S D  FO 08 B EQ $S997 i E n de b e i O - K o d e  
S 9SF 4 9  SO EOR # $SO i B i t  7 ( R V S )  s e tze n 
S 9 91 9 0  5 5  C 5  STA TRACETAB + 36 , X  i a n  Ta b e l l e a n f ü g e n 
S 994 ES I NX i n äc h s t e s  l e i c he n  
S995 00 F 3  B N E  $S9SA ; u n b e d . Sp r u n g  
S 997 60 RT S 

TR SHI FT : 
S 99S 7S S E I  
8 999  A9 C5 L D A  # $ C5 i l e i g e r  $ 2 3 , 2 4 a uf $ C5 3 1  
S 9 9 B  S 5  2 4  S T A  $24 
S 990 A9 31  LDA  # $ 3 1  
S99F  S5 23  STA $ 2 3  
S 9A1 A9 C5 L D A  # $ C5 i l e i g e r  $ 2 0 , 2 1  a uf $ C537  
S 9 A3 S5 2 1  STA $ 2 1  
S 9A5 A9 37 L D A  # $ 3 7  
S 9A7 S5 20  STA  $ 2 0  
S 9A9 AO 00 L D Y  #$0 0 i l äh l e r  i n  e i nem  E i n t r a g  
S 9AB A2 00 L DX #$00 i l ä h l e r  f ü r  E i n t r ä g e  
S 9AD BI  20  LDA  ( $2 0 ) , Y  i 1  B y t e t r a n sf e r i e r e n  
S 9AF 91 23  STA  ( $2 3 ) , Y  
S 9B 1  CS INY i n ä c h s t e s  B y t e  des E i n t r .  
S 9B2 CO 05 C P Y  #$05 i 1  E i n t r a g  = 6 B y t e  
S 9B4 00 F7 BN E $ S 9AD i ' i n n e r e ' Sc h l e  i fe 
S 9B6 lS CL C 
S 9B 7  A 5  2 0  L D A  $ 2 0  ; $ 2 0 , $ 2 1  u m  6 e rh ö h e n  
S9B9  69 06  ADC  #$06 
S 9B B  S 5  20 STA $ 2 0  
S 9BO  A5  2 1  L D A  $ 2 1  
S 9B F  6 9  00 ADC  #$0 0 
S 9C1 S5 2 1  STA $2 1 
S 9C3 lS CL C 
S 9C4 A5 23 L D A  $ 2 3  i $ 2 3 , $ 2 4  um 6 e rh ö h e n 
S 9 C6 69 06 ADC  #$06 
S 9 CS S5  23  STA $ 2 3  
S 9 CA A5 24 L D A  $24 
S 9CC  6 9  00 AOC #$0 0 
S 9 C E  S 5  24 STA $24 
S 9DO  ES INX i n ä c h s t e n  E i n t r a g  
S 9 0 1  AO 00 L D Y  #$00 
S 9D 3  EO 06 CPX #$06 i 7  E i n t r ä g e  
S 9 05 0 0  06 B N E  $S 9AD i ' ä u ß e r e ' Sc h l e i fe 
S 9D7  A9  AO LOA # $AO ; ( R V S - L e erze iche n )  
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8 90 9  9 1  23  STA ( $2 3 ) , Y  ; a l s l e t z t e n  E i n t r a g  s pe i .  
8 9 0B C8 I NY ; n ä c h s t e s Z e i c h e n  
8 9 0 C  CO 05 CP Y #$0 5 ; 6  Z e  i c h e n 
8 9 0 E  0 0  F 9  B N E  $8909 ; Sc h l e i fe 
8 9EO 58 CL I 
8 9 E l  60 RTS 

TR ACE SHOW : 
8 9E2 A5 7B LOA  $ 7B ; P ro g r a mm z ä h l e r  
8 9 E4 C9 03 CMP #$03 ; O i r e k t- Mo d u s  
8 9E6 BO  01 BCS TR ACE SHl  ; n e  i n ,  d a n n  we i t e r  
8 9 E8 60 RTS  

TR ACE SH1 : 
8 9E9 20 3A 8A  JSR  WE ISSEC K ; we i ß e s E c k  a m  B i l d s c h i rm 
8 9 E C  78 SE I 
8 9E O  A9 C5 LOA  # $ C5 ; Z e i g e r  $2 3 , $ 2 4  a uf $ C5 3 1  
8 9 E F  85 24 STA $24 
8 9F l  A9 31  LOA  # $3 1  
89F3  85  23  STA $23 
8 9F 5  A9 04 LOA  # $04 ; Z e i g e r  $ 2 0 , $ 2 1  a uf $0422 
89F7  85 2 1  STA $ 2 1  ; ( V i d e o - R a m  r e c h t s  o be n )  
8 9F 9  A 9  2 2  L O A  # $2 2  
8 9 F B  8 5  2 0  S T A  $20  
8 9F O  AO 00 LOY #$0 0 
8 9 F F  A2 00 L OX #$00 
8AO l  A9 A3 LOA  # $A3 ; ( R VS-# ) 
8 A03 91 20  STA ( $ 20 ) , Y ; a l s 1 . Z e i c h e n  s c h r e i be n  
8A0 5  B l  23 LOA  ( $2 3 ) , Y  ; 1 .  Z e i c h e n  a u s  T a be l l e 
8 A07 C8 I N Y  
8AOB 91 20 STA ( $ 2 0 ) , Y  ; a n  n ä c h s t e B i l d s c h . - P o s .  
B AOA CO 05 CP Y #$05 ; 1  E i n t r a g  = 6 Z e i c h e n 
BAO C  00 F7 BN E $ BA0 5 ; '  i n n e r e ' Sc h l e i fe 
B AOE  2 0  C E  94 J SR 2 0 P L40 ; Z e i ge r  $20 , $ 2 1  um 4 0  e rh . 
B A l l lB CL C 
8 A 1 2  A5 23 LOA  $ 2 3  ; Z e i g e r  $2 3 , $ 2 4  u m  6 e rh .  
BA14 69 06 AOC #$06 
BA16 B5 23 STA $2 3 
BA18 A5 24 L O A  $24 
B A I A  6 9  00 AO C #$0 0 
BAI C 85 24 STA $24 
8AI E EB I NX ; n äc h s t e n  E i n t r a g  
8AIF  AO 00 LOY  #$00 
8 A2 1 EO 06 CPX #$06 ; 7  E i n t r ä g e  
BA23  00  OC B N E  $8A01 ; ' ä uß e r e ' Sch l e i fe 
B A2 5  58 CL I 
BA2 6  A O  B O  0 2  L O A  SHCOCTF L ; Sh i ft - F l a g 
8A29  C9 02 CMP #$02 ; Co m m o d o r e- T a s t e  ? 
8A2B  00 OC BN E $8A39 ; n e i n ,  d a n n  we i t e r  
8A20 A2 00 L OX #$00 
8 A2 F  AO 00 LOY #$0 0 
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BA3 1 E8 I NX i i n n e r e r  Wa r t e z ä h l e r  
B A32 00 FO B N E $ B A3 1  i i n n e r e  Sch l e i f e 
8A34 CB INY  i a ü ße r e r  Wa r t e z ä h l e r  
8A35 CO 82 C P Y  #$82 i b i s  1 3 0  
8A3 7 00 FB BN E $ 8A3 1 i ä uß e r e  S c h l e i fe 
8A39 60 R T S  

W E I S S EC K : 
8A3A 78 S E I  
8A3 B  2 0  E C  B2 J SR BASROMAU 
BA3 E A9 08 L O A  # $ 08 i Z e i g e r  $ 2 0 , $ 2 1  a uf $ OB 2 2  
BA40 B5 2 1  STA $ 2 1  i ( F a r b - R am o b e n  r e c h t s )  
8 A4 2  A9 22 L O A  # $2 2  
8A44 85 20 STA $ 2 0 
8 A4 6  AO 00 LOY  #$0 0 
8A48 A2 00 LOX  #$00 
B A4A A9 01  L D A  # $0 1  i ( we i ß )  
8A4 C  9 1  20  S TA ( $20 ) , Y  i i n 1 B S- Ste l l e s p e i c h e r n  
8 A4 E  es INY  i n ä c h s t e s  Z e i c he n  von  7 
BA4F  CO 06 CP Y #$06 i 7  Z e i c h e n  we i ß  
B A 5 1  00 F 7  BN E $ B A4A i ' i n n e r e ' Sc h l e  i fe 
8A53 20 CE 94 J SR 2 0 P L40 i $ 20 , $ 2 1  um 40 e r h ö h e n  
B A5 6  E B  I NX i n äc h s t e  Z e  i l e 
B A57  AO 00 L O Y  #$00 
BA59 EO 06 CPX #$06 i 7  Z e i l e n  vo l l ? 
8A5B  00 ED B N E  $ B A4A i ' ä uß e r e  Sc h l e i fe ' 
BA50 58 CL I 
BASE  4C F 3  B 2  J M P  BAS R OME I 

SI R QP L AY : i I RQ- Un t e r ro u t i n e i w i r d a uf -

8A6 1  AO 8A CB 
i g e r uf e n , we n n  P LAYF L A G  = $ O A  

L OA MUSICZ4 
BA64 C9 00 CM P #$0 0 
BA66 FO 1C B EQ $8AB4 
BA6B CE B 6  CB OEC MUSICZ2 
8A6 B  A O  B 6  CB L O A  MUS ICZ 2 
8A6 E  C9 00 CM P #$0 0 
8A70 FO 01 B EQ $ B A73 
BA72 60 RTS  

BA73 CE  8 A  CB O EC MUSI CZ4 
8A76 AO BA CB L OA MUS ICZ4 
BA79 C9 00 CM P #$0 0 
BA7B FO  07 B EQ $BAB4 
B A70 AO 8 B  CB LO A MU SICZ3  
BABO BO 86 CB STA MUS ICZ2 
B AB 3  60 RT S 

B A8 4  A O  9B  CB LO A MUSI CAO R i Ad re s se d e s  M U SI C- St r i n g 
B AB7 8 5  F C  STA $ F C  
8 AB 9  A O  9 C  CB LO A MUSI CAO R + 1  
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SAS C  S 5  F O  STA $ F O  
SAS E  AC 9 0  CB LOY  MU SICZ 1 i b i s w i ewe i t  S t r i n g be a r b . 
SA91  B 1  F C  L O A  ( $ F C ) , Y  i a k t . Z e i c h e n  a u s  St r i n g 
SA93 C9 S5 CMP #$S 5 i ( F 1 )  
SA95 90 lS BCC $SAAF i k l e i ne r  " F 1 " , d a n n  we i te r  
S A9 7  C9 SO CM P #$SO i $SC = ( FS ) 
SA99 BO 14 BCS  $SAAF i g röß e r  " FS " , d a n n  we i te r  
S A9B  3S  SEC  
SA9C B1 F C  LOA  ( $ F C ) , Y  i Z e  i c he n k o d e 
SA9E E9 S4 SBC #$84 i m i n u s  $84 
8AAO 80 S6 CB STA MU SICZ2 i N um me r  de r F k t . -T a s te 
SAA3 S O  8S CB S TA MUSICZ3 
SAA6 A O  96 CB L O A  MUSIC OAU 
SAA9 S O  8A CB S TA MUS ICZ4 
S AAC 4C 04 SA JMP $SA04 

SAAF C9 93 CMP #$93 i ( CL R )  
SAB1  00  03  BN E $8AB6 i ke i n  ( CL R ) ,  d a n n  we i t e r  
S A B3 4C FO SA JMP $8AFO 

S A B6 8C 9F  CB STY MU SICZ5 i a k t ue l l e S t i mme 
SAB9 20 Al  8 B  J SR NOT E S UCH i H i g h/Low i n  A/Y 
S A BC AC SC  CB LOY MR EGAO R  
8ABF  S4 FE  STY $ F E  
8AC1  AC  SO  CB LOY MR EGAD R + 1  
8AC4 S4 F F  STY $ F F  
S AC6 AO 01  LOY  #$0 1 
SACB 9 1  FE  STA ( $ F E ) , Y  i H i g h - B yte  se t ze n  
S ACA SA  TX A  
SACB SS D EY 
8ACC 9 1  F E  STA ( $ F E ) , Y  i L ow- B y t e se tze n 
8 ACE 20 1A SC J SR STIMME I N  
8AD 1 AC 9F CB LDY  MUSICZ5 
8AD4 CC 9E CB CPY MUSICL E N  
SA07 B O  05 BCS PL AY E N O  i f e rt i g  ? 
SAD9 CB I N Y  
8AD A 8 C  9 D  CB STY MU SICZ 1 i Z a eh l e r  e r h oe h t  
8AOO 60 RTS i f u e r  d i e sm a l  f e r t i g  

P L AYE ND : 
SAD E A9 00 L D A  # $0 0  
8AEO 8 D  90  CB STA MUS ICZ 1 
S A E3 SD 91 CB STA P L AYF LAG i ' St uec k f e r t i g ' 
SAE6 60 RTS  

8 A E7 4C 6 E  8 B  JMP $8 B6 E 

S A EA 4 C  7F 8 B  JMP  $8 B7F 

8 A E D  4 C  9 0  8B JMP  $8 B90 
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8AFO C8 INY  ; n a ec h s t e s  Z e i c h e n 
8AF 1 B 1  F C  L DA ( $ F C ) , Y  ; a u s  M u s i c- St r i n g 
8 A F 3  A2 00 LDX #$0 0 
8AF5 8 E  8A CB STX MU S ICZ4 
8 A F8 C9 3 1  CM P #$3 1 ; " 1 " ( St i mme  1 )  
8AFA F O  EB  B EQ $8AE7 ; i a ,  d a n n  n a c h  $ 8 B 6 E  
8 A F C  C9 32 CMP  #$3 2 ; 2 " ( St i mme  2 )  
8AFE  F O  E A  B EQ $8AEA ; j a ,  d a n n  n a c h  $ 8 B 7F 
8 B O O  C 9  3 3  CM P #$3 3  ; " 3 " ( St i mme  3 )  
8B02  F O  E9 B EQ $8AED  ; j a ,  d a n n  n a c h  $ 8 B 90 
8 B 04 C9 47 CM P #$4 7 ; " G " ( St i mme  a u s )  
8 B 06 FO 47 B EQ $8B4F  ; j a ,  d a n n  n a c h  $ 8 B 4 F  
8 B 08 48 P HA 
8 B 09 8 C  9F CB STY M U S ICZ5 
8 B O C  AC 8 C  CB LDY  MR EGADR 
8 B O F  8 4  F E  STY $ F E  
8 B 1 1 AC 8 D  CB LDY  MR EGAD R + 1  
8 B 14 84 F F  STY $ F F  
8 B 16 AC 9F CB LDY  MU SICZ5 
8 B 19 68 P L A  
8 B 1A  C9 54 CM P #$54 ; " T " ( Sy n c- B i t  i nve r t . ) 
8 B 1 C  DO 13  B N E  $ 8 B 3 1  ; ne i n ,  d a n n  we i t e r  
8 B l E  9 8  TYA 
8 B 1 F  48 P HA 
8 B 2 0  AC AB CB LDY  S T I MM E N R  ; St i mme  ( 0 , 1 , 2 )  
8 B 2 3  B9 4A C6 L DA WAV E TAB , Y  ; a l te We l l e nf o r m  
8 B 2 6  49 02 EOR # $0 2  ; B i t  1 i nve r t i e r e n  
8 B 28 AO 04 LDY  #$04 ; i n  We l l e nf o r m -
8 B2 A  9 1  F E  STA ( $ F E ) , Y  ; Re g i s te r  s c h r e i be n  
8 B 2 C  68 P L A  
8 B 2 D  A8 TAY 
8 B 2 E  4 C  D4 8A JMP  $8AD4 ; n a ec h s t e s  Z e i c he n  

8 B 3 1  C9  43 CMP #$4 3 ; " C " ( We l I e nf o r m  = 0 )  
8 B 3 3  DO OA  B N E $ 8 B 3 F  ; n e  i n ,  d a n n  w e i t e r  
8 B 3 5  98 TYA 
8 B 36 48 P HA 
8 B 3 7  AC AB CB LDY  S TI MM E N R  
8 B 3A A9 00 L D A  #$00 ; We l l e nf o rm a uf 0 
8 B 3 C  4 C  2 8  8B JMP  $8B28 ; s . o . 

8 B 3 F  C9 52 CM P #$5 2  ; " R " ( R e p e a t/W i e d e rh o l u ng )  
8 B4 1  DO 09 B N E $ 8 B 4 C  ; n e  i n ,  n a e c h s t e s Z e i c h e n  
8 B4 3  AO 00 LDY #$0 0 
8 B 4 5  8 C  9D  C8 STY MU S I CZ 1 ; Z a eh l e r  f r a b g e a r b e i -
8B48 8 C  8A CB STY MU SICZ4 ; te t e  Z e i c h e n 
8 B4 B  60 RT S 

8 B4 C  4 C  D4 BA JMP  $8AD4 ; n a ec h s t e s  Z e i c h e n  be a r b . 
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i St i m me a u s  ( "  G " ) 
8 B4F 8C 9F CB STY MUS ICZ5 
8 B 5 2  A C  8 C  CB LOY MR EGAOR 
8 B55 84 F E  STY $ F E  
8 B 57 AC 8 0  CB LOY MR EGAO R + 1  
8 B 5 A  84  F F  STY $ F F  
8 B 5 C  AC AB CB LOY S T I MME NR 
8 B 5F B9 4A C6 L OA WAV E TAB , Y  
8 B6 2  2 9  F E  ANO # $ F E  i K e y- B i t  loe s c h e n 
8 B64 AO 04 LOY  #$04 
8 B 6 6  91  F E  STA ( $ F E ) , Y  
8 B68 AC 9F CB L O Y  MUSICZ5 
8 B6 B  4 C  D4 8A JMP  $8A04 i n a ec h s t e s  Z e i c he n  

i a uf St i mme 1 s c h a  l t e n  
8B6E  A9  04 L O A  #$ 04 
8 B70 80 8 0  CB STA MR EGAO R + 1  
8B73  A9 00  L O A  #$00 
8 B 7 5  80 8 C  CB STA MR EGAOR 
8 B78 A9 00 L O A  #$00 
8 B 7A 80 AB CB STA STI MME NR  
8B70 F O  CO  B EQ $8B4C  i u n b e d i n g t e r S p r u n g  

i a uf St i mme 2 scha l t e n  
8 B 7F A9 04 L O A  #$ 04 
8 B 8 1  80 8 0  CB STA MR EGAOR+ 1 
8 B84 A9 07 L O A  #$07 
8 B8 6  80 8 C  CB STA MR EGAO R 
8B89  A9  01  LOA  #$0 1  
8 B8 B  8 0  AB CB STA STI MME NR 
8B8E  00 BC BN E $8B4C i u n be d i n g t e r S p r u n g  

i a uf St i mme 3 s c h a  l t e n  
8 B90 A9 04 L O A  #$ 04 
8 B 9 2  80 8 0  CB STA MR EGAO R+ 1 
8 B 9 5  A9 O E  L O A  #$OE  
8 B 9 7  80  8C  CB STA MR EGAO R  
8 B 9A A9 02 L O A  #$02 
8 B 9 C  8 0  AB CB STA STI MME NR 
8 B 9 F  00 AB B N E  $8B4C  j u n b e d i n g t e r S p r u n g  

N O T E S UCH : 
8 B A1 AO 00 LOY  #$0 0 
8 B A3 09 O E  8B  CMP NOT E N TAB , Y  i i n  T a  be 1 1  e ? 
8 B A6 F O  09 BEQ $8B B1 i j a ,  da n n  zu  $8B B 1  
8BA8 es INY  j n a e c h s t e s Z e i c h e n  i n  T a b .  
8 B A9 CO 14 CP Y #$ 14 j Ta be 1 1e zu E n de ? 
8 BAB 00 F6 B N E  $8BA3 j ne  i n ,  d a n n n e a c h s t .  
8 B AO A9 00 LOA # $0 0  j s on s t  Ak k u  u n d  X - Re g .  
8 BAF AA TAX j a n n u l l i e re n 
8 B BO 60 RT S 
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88 81  8 9  06 8C LO A FR QTA BH , Y  j F r e q u e nzwe r t e  f r 
8 8 84 8 0  9A C5 S TA MF R EQ+l  j n i e d r i g s t e  Ok t a ve a u s  
8 8 87 8 9  F 2  88 LOA  FR QTA8L , Y  j Ta be l l e h o l e n  
8 8 8 A  8 0  99  C5  STA MF R EQ j u n d  n a c h  M F R EQ , MF R EQ+ l  
8 B BO AC 9F  CB LOY  MU SICZ5  j Z e i g e r  i n  M u s i c - St r i ng 
8 B CO C8 I NY j e rh h e n  
8 8 C l  8 C  9F  CB STY MU S I CZ5  
8 8 C4 8 1  F C  L OA ( $ F C ) , Y  j Ök t a v z e i c h e n  ( 0 - 7 )  
8 B C6 E9  30 S8 C #$30 i $ 3 0  vom A S C- Co d e  s u b t r .  
8 B C8 AA TAX i g i b t W e r t  v o n  Z i f f e r  
8 8 C9 EO 00 CPX #$0 0 i N u l l ? 
8 8 C8 FO OA B EQ $ 8 8 07 i d a n n  fe r t i g  
8 B C D  O E  9 9  C 5  ASL MFR EQ i F r e q u e nz 
8 8DO 2 E  9A C5 R OL M F R EQ+l  j ve r do p pe l n  
8 8 D 3  CA D EX i s oof t , w i e  Ok t a v n um me r  
8 B D4 4C C9 8 8  J MP $ 8 8 C9 

8 B D 7  A D  9A C5 L D A  MFR EQ+ l i A/X m i t F r e q u e n z  l a d e n  
8 8 DA A E  99  C5 L DX M F R EQ 
8 B D D 60  RT S 

N O T E N TA B :  
8 8 D E 4 3  C3 44 C4 45 46 C6 47 cCdDe f F g  
8 8 E6 C7 4 1  C l  42 5A GaAb z 
8 B EB AC 81  88  A5 80 8 F  8C c d ef g a b  ( m i t C =  T a s te )  

F R QTA B L : 
8 B F2 1 2  2 3  34 46 5A 6 E  84  9B  i F r eq u e nzwe r t e  f r T a s te n  
8 8 FA 8 3  CD E9 06 00 23 46 5A  j L ow - 8 yte s 
8 C0 2  84 B 3  E 9  06 

F R QTA8H : 
8 C06 0 1  0 1  0 1  0 1  0 1  0 1  01  0 1  i F r e q u e nzwe r t e  f r T a s te n  
8CO E 0 1  0 1  0 1  0 2  00 0 1  01  0 1  i H i g h - 8 yt e s 
8 C 16 0 1  0 1  0 1  02 

S TI MME rN : 
8 C IA AC AB CB LDY  S T I MM E N R  
8 C I D  B9  A4 C8 L D A  AD TAB , Y  j At t a c k/D e c a y- W e r t  
8 C2 0  AO 05 LDY  #$0 5 
8 C22 91 F E  STA ( $ F E ) , Y  j se t z e n  
8 C2 4  AC AB C8 L O Y  S TI MME N R  
8 C2 7  8 9  AO CB L OA S R TA8 , Y  i Su s t a i n/Re l e a s e - We r t  
8 C2A AO 06 LDY  #$06 
8 C2 C  9 1  F E  S TA ( $ F E ) , Y j se t z e n  
8 C 2 E  AC AB C8 L D Y  S T I MMENR  
8 C3 1  89 4A C6 L OA WAV E TAB , Y  j We l l e nf o r m  
8 C34 2 9  F E  AND # $ F E  j Ke y- B i t  l oe s ch e n 
8 C36 AO 04 L D Y  #$04 
8 C38 91 F E  STA ( $ F E ) , Y 
8 C3A AO 04 L D Y  #$04 
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8 C 3 C  09  0 1  OR A #$0 1 j Ke y- B i t  se t z e n 
8 C3 E  9 1  F E  STA ( $ F E ) , Y  
8 C4 0  60 RTS  

M OB EX S : j s e t z t  Ve r g rö ße r un g  X 
8 C4 1  AE BC C5 LOX MOBNR  
8 C4 4  AO 1 0  DO L O A  VICMEX 
8 C47 1 0  78 9 7  ORA MB ITTABS , X  
8 C4A  80  1 0  DO S TA V ICMEX 
8 C4 0  60 RTS  

M OB EY S :  j s e t z t  Ve r g rö ße r u n g  Y 
8 C4 E  AE BC C5 L OX MOBNR 
8 C5 1  AO 1 7  0 0  L O A  VICMEY 
8 C54 1 0  78 9 7  ORA MB ITTABS , X  
8 C57 80 1 7  0 0  S TA V ICMEY 
8 C5A 60  RTS  

MOB EX L : j l ö s c h t  Ve r g rö ße r u n g  X 
8 C5B AE BC C5 L OX MOBNR 
8 C5 E  AO 1 0  DO L O A  V ICMEX 
8 C6 1  3D  80 97 ANO MB ITTAB L , X  
8 C6 4  80  1 0  00 S TA V ICMEX 
8 C67 60 RTS  

M OB EYL : j l ö s c h t  Ve r g rö ß e r u n g  Y 
8 C68 AE BC C5 L OX MOBNR 
8 C6 B  AO 1 7  00 L O A  VICMEY 
8 C6 E  3D 80 97 ANO MB ITTAB L , X  
8 C7 1  80 17 00 S TA VICMEY 
8 C74 60 RTS 

GETB YTC : i p r üf t  K o m m a  u n d  h o l t  B y t e  
8 C75 20 F D  AE J SR CHKCOM 
8 C78 4C 9 E  B7 JMP  $B79E j GETB YT  

SGE T S TR l :  j '  Ve rz i e r t e r ' Au f r uf v o n  S G E T STR 
8 C7B AO 96 C5 L OA P OR TS P E I  
8 C7 E  4 8  PHA 
8 C 7 F  20 B 7  86 J SR SGETSTR 
8 C82 80 70 C5 S TA ZWS P E I l  
8 C85 68 P L A  
8 C8 6  8 0  9 6  C5 S TA P OR T SP E I  
8 C8 9  A O  70 C5 L OA Z WS P E I l  
8 C8 C  60 RTS 

SGE TA R I : j h o l t a r i t hm e t i s c he s E l e me n t  
8 C8 0  A9 00 L D A  #$00 
8 C8 F  8 5  00 STA $ 0 0  j Typ f l a g  a uf n um e r i s c h  
8 C91 20 73 00 J SR CHRGET  i Z e i c h e n  h o l e n  
8 C94 B O  03  BC S $ 8 C9 9 i ke i n e Z i f fe r ,  d a n n  we i t e r  
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8 C 9 6  

8 C9 9  
8 C9B 
8 C9 0  
8 C9F  
8 CA l  
8 CA3 
8 CA5 

8 CA8 

4C 79 80 

C9 24 
FO 3A 
C9 25 
FO 22 
C9 64 
FO 03 
4C 7C 80 

4C DC 8 0  

C H HEX C HR : 

8 CAB C9 30 
8 CAO 90  OC 
8 CAF C9 47 
8 CB l  BO  08 
8 CB 3  C9 3A 
8 CB5 90 OB 
8 CB7 C9 4 1  
8 CB 9  BO  07 
8 CB B  68 
8 CB C  6 8  
8 CBD  A 9  05 
8 CB F  4 C  8 C  8 8  

8 C C2 60 

G E TB IN : 
8 C C3 20 73 00 
8 C C6 20 09 9A 
8 C C9 A4 A8 
8 C CB A2 00 

SX YF LP : 
8 C CD 8 4  6 3  
8 CCF 86 6 2  
8 C Dl  A2 90 
8 CD3 38 
8 C D4 4 C  49 B C  

GET HEX : 
8 CD7 20 73 00 
8 C DA 2 0  EO  8C 
8 CD D  4 C  lE 80 

H E X C ON : 
8 CEO AO 00 
8 C E2 B 1  7A 

JMP  

CM P 
B EQ 
CMP 
ß EQ 
CM P 
B EQ 
JMP  

JMP  

CMP  
B C C  
C M P  
BC S 
CMP 
B C C  
CMP 
BC S 
P LA 
P L A  
L D A  
J M P  

RT S 

SAS CF LP  

#$2 4  
G E T H EX 
#$25 
G E TI H N  
#$64 
$ 8 CA8 
SG E TA R I l  

$8 D OC 

#$ 30 
$ 8 CB B 
#$47 
$ 8 CB B  
#$3A 
$ 8 C C2 
#$4 1 
$ 8 C C2 

#$05 
S E R IWU T 

J SR CHR GET 
JSR  B IN CON 
LDY  $A8 
LDX #$0 0 

STY $6 3 
STX $ 62 
LDX #$ 90 
S E C  
J M P  X F L P  

J SR C H R G E T  
J S R  HEX CON 
J M P  $ 8 D l E  

LDY  #$0 0 
LDA ( $ 7A) , Y  

15 1 

; T e x t  n a c h F AC wa n d e l n  

; " $ "  ( H ex- Z a h l fo l g t )  
; H ex- Z a h l 
; " % " ( B i n ä r z a h l fo l g t )  
; B i n ä r z a h l ,  d a n n  z u  $ 8 C C3 
; ( S i mo n ' s  F u n k t i o n  fo l g t )  
; j a ,  d a n n  z u  8 D D C  
; z u r  no r m a le n B a s i c ­
i R o u t i ne G E TAR I 

i z u r  A u sw . v .  S i mo n ' s  F k t .  

i p r ü f e  o b  Z e i c h e n  i n  
; " 0 12 345678 9AB CO E F " e n t h . 
i " 0 "  
i k l e i n e r  " 0 " , d a n n  F e h l e r  
i " G " 
� � :� ße r " G " , da n n  F e h l e r  
, . 
i k l e i n e r = " g " ,  da n n  we i t e r  
i " A " 
i g rö ße r = " A " , d a n n  we i t e r 
i R ü c k s p r u n g a d r e s se vo m 
i St a c k  e n t f e r n e n  
i N r .  f ü r  " n o t  h e x  c h a r "  
i F e h l e rme l d u n g  a u sg e b e n 

i h o l t  B i n ä rwe r t  
i ü b e r l i e s t Code  
i h o l t  B i n ä r z a h l n a c h  $ A8 
i L ow- B y t e  
i H i gh - B y t e  

i L ow-B y t e  
i H i g h - B y t e  
i Ex p o n e n t  

i w a n d e l t  n a c h  F l i eß k omma  

i h o l t  H ex a d e z i ma l we r t  
i ü b e r l i e s t  Co d e  
i h o l t  H ex - Z a h  I 
i F o r t s e t z u n g  be i $8 D l E  

i a k t .  B a s i c - Z e i c h e n  
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8 CE4 
8 CE7 
8 C E A  
8 CE o  
8 C E F  
8 C F 2  
8 C F 3  
8 CF 6  
8 CF9 
8 CF B  
8 C F E  
8 00 0  
8 002 
8 0 0 5  
8 0 08 
8 00 B  
8 000  
8 0 1 0  
8 0 1 1  
8 0 14 
8 0 17 
8 0 19 
8 0 1 B  
8 0 1 0  

2 0  A B  8 C  
8 0  1 F  C5 
2 0  73 00 
B1 7A 
20 AB 8 C  
A8 
Ao 1 F  C5 
20 28 80 
85 A9 
2 0  73 00 
AO 00 
B 1  7A 
20 AB 8C  
80  1F  C5 
20 73 00 
B1 7A 
20 AB 8C 
A8 
Ao 1 F  C5 
20 28 80 
85 63 
A5 A9 
85 62 
60 

i F o r t s e tz u ng v on 
8 D 1 E  20 73 00 
8 02 1  A2 90 
8 023  38 
8 0 2 4  20 49 BC 
8 027 60 

H E X 2 W :  
8 0 28 
8 02 9  
8 0 2 A  
8 0 2 0  
8 030 
8 03 1  
8 0 34 
8 0 3 5  
8 0 36 
8 0 3 7  
8 0 38 
8 0 3 B  

H EX W :  
8 0 3 C  
8 0 3 0  
8 0 3 F  
8 04 1  

48 
98 
20 3 C  8 0  
8 0  54  CB 
68 
20 3C 8 0  
OA 
OA 
OA 
OA 
00 54 CB 
60 

38 
E9 30 
C9 OA 
90 02 

JSR  
STA 
JSR 
LOA 
JSR  
TAY 
L O A  
JSR  
STA 
JSR  
LOY  
LoA 
J SR 
S TA 
J SR 
LD A 
J SR 
TAY 
LOA 
JSR  
STA  
LOA 
STA 
RTS  

GE THEX 

CH HEX CHR 
P OS 
CHR GET 
( $ 7A) , Y 
CHHEX CHR 

P O S  
HEX 2W  
$A9 
CHR GET 
#$00 
( $ 7A ) ,  Y 
CH H EX CHR 
POS 
CHRGET  
( $ 7A ) , Y  
CH H EX CHR 

POS 
HEX 2W  
$63  
$ A9 
$62  

J SR CHR GET  
LoX  #$ 90 
S E C  
JSR  X F L P  
R T S  

i h o l t  We r t  
P HA 
TYA 
J SR HEXW 
STA ZW I S P 2  
P LA 
JSR  
ASL  
ASL 
ASL 
ASL 
OR A 
R TS 

SEC 

HEX W 
A 
A 
A 
A 
ZW I S P 2  

SB C #$30 
CMP #$OA 
BCC $ 8 04 5 

Ka p i t e l  6 

i zw i s c h e n s pe i c h e r n  
i n äc h s te s  Z e i c h e n l e se n  
i a k t . Z e i c h e n  h o l e n  

i We r t von 2 - s t  H exz . n .  A 
i i n $A9 s pe i c h e r n 
i a b h i e r a n ao l g  f ü r  d i e  
i h i n t e r e n  b e i de n  Z e i c h e n  

i L ow-Byte  
i H i gh - B y t e  

i w a n d e l t  n a c h  F l i eß k om m a  

v .  2- s te l l .  Hexza h l  i n  Ak k u  
i 1 . Z i f f e r  m e r ke n 
i 2 . Z i f fe r 
i um w a n d e l n  
i E r geb n i s  me rke n 
i 1 . Z i f fe r  
i umwa n d e  I n  
i m a  I 16 

i p l u s  We r t  v .  2 . Z i f fe r 

j Co d e  m i n u s  $ 30 

i 9 rö ße r a l s  10 , 
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8 04 3  E9 07 SB C #$0 7 j d a n n  no c h  7 a b z i eh e n  
8 045 60 R T S  

F N EX OR : 
8 04 6  2 0  73 00 JSR  CHR GET j Co d e  u e b e r l e se n  
8 049 20  FA AE  JSR  CHKK L A  j K l a m m e r  a uf ? 
8 04 C  2 0  1 5  94 JSR  SGE TAO R2 j h o l t  Ad r e s swe r t  
8 04F  84 AA STY $AA j �w i s c h e n s pe i c h e r n 
8 05 1  8 5  AB STA $ AB  j i n $AA , $AB  
8 053 20  FO AE J SR CHKCOM j Ko m m a  ? 
8 0 5 6  20  15  94 JSR  SGE TAO R2 j Ad re s swe r t  h o l e n 
8 0 59 20  F 7  AE J SR CHKK LZ j K l a mm e r  zu ? 
8 0 5 C  A5 65 L O A  $ 6 5  j L ow-By t e  
8 0 5 E  45  AA E O R  $AA j ve r k n ue p fe n 
8 060 AB TAY 
8 06 1  A5 64 L O A  $ 6 4  j H i gh - B y t e  
8 063  45 AB E OR $AB 
8 0 6 5  AA TAX 
8 0 6 6  4C CD 8 C  JMP  SX Y F L P  j z u r uec k n a c h  F l i e s s kom m a  

F N O UP : 
8 0 6 9  2 0  7 3  00 J S R  CHR GET j Co d e  u e b e r l e se n  
8 06 C  2 0  F A  AE J SR CHK K L A  j K l a mm e r  a u f ? 
8 06 F  2 0  7B 8 C  J S R  SGE T STR 1 j St r i n g h o l e n 
8 072 A4 69 LOY $69 j St r i n g l a e n g e  n a c h  P O S  
8 074 8C 1 F  C5 S TY POS  
8 07 7  8 0  AC CB STA STR 1 + 1  i St r i n g a d r e s se s pe i c he r n  
8 07A  8E  AB  CB  STX  STR 1 
8 07 0  2 0  F O  AE JSR CHKK OM j Ko m m a  ? 
8 080 20 15 94 J SR SGETAOR2 j We r t  h o l e n  
8 083 20  F 7  A E  JSR  CHKKLZ  i K l amme r z u  ? 
8 086  A6  65 L OX $65 i L ow - B y t e  
8 08 8  8 E  A E  CB STX O W E RT i a l s We r t  s pe i c h e r n  
8 08 B  AO 00 LOY  #$00  
8 08 0  8 C  2 0  C5 S TY POS1  i P OS1 f u e r  Ge s a m t l a e n g e  
8 090 AO 00 L O Y  # $ 0 0  
8 0 9 2  E E  2 0  C 5  INC  P O S1 
8 095  es I N Y  
8 09 6  C C  1 F  C5 C P Y  P O S  
8 09 9  0 0  F 7  B N E  $ 8 0 92 i i n n e r e  Sch l e i fe 
8 09 B  CA O EX i W i e d e rh o l u ng s za eh l e r  
8 09C 00 F2  B N E  $ 8 0 90 j a e u s s e r e  S c h l e i fe 
8 0 9 E  AO 2 0  CS L O A  POS1  i ne u e  Ge s a m t l a e n g e  
8 0 A1 20 70 B4 J SR N E USTR  i St r i ng e i n r i c h te n 
8 0 A4 AO  AC CB L O A  STR 1 + 1  
8 0 A7 85  2 1  STA $2 1 
8 0 A9 A O  A B  CB L O A  STR 1 
8 0 AC 85 20 STA  $ 2 0  
8 0 AE AE  AE CB LOX O W E R T  i X  a l s W i e d e r h . -Z a eh l e r  
8 0B 1  AO 00 LOY #$00  
8 0 B3 8C 18  CS  S TY S TRZ 1 j Za eh l e r  i m  n e u e n  S t r i ng 
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8 0B6 B 1  20 LOA  ( $2 0 ) , Y  i Ze i c he n  a u s  a l t em St r i ng 
8 0B8 8 C  19  C5 STY STRZ2 i Za e h l e r  i m  a l t e n St r i n g  
8 0 B B  AC 18 C5 L O Y  S TR Z 1  
8 0B E  9 1  62  STA ( $6 2 ) , Y  i Ze i c he n  d e s n e u e n  S t r i ng s  
8 0CO es I NY i Za e h l er f u e r  n e u e n St r i n g 
8 0 C1 8C 18 C5 S TY S TR Z 1  i e rh oe h e n  
8 0 C4 AC 19  C5 LO Y STRZ2 i a l t e r  St r i ng 
8 0 C7 C8 INY 
8 0 C8 CC 1 F  C5 C P Y  POS  i E n de e r r e i c h t  ? 
8 0 CB 00 E9 B N E  $8 0B6 i ne i n , d a n n  n a e c h s t . Z e i c h . 
8 0 CO AO 00 LOY #$00 i Z a eh l e r  i m  a l t e n  S t r i ng 
8 0CF 8C 20 C5 STY P OS1 i ( u n s i n n i g )  
8 0 02 CA O EX i W i e d e rh o l u ng s za eh l e r  
8 0 03 00 E 1  B N E  $8 0B6 i a e u s s e r e  Sch l e i fe 
8 0 05 A9 F F  LOA  #$F F 
8 0 07 85 0 0  STA $00 i St r i ng f l a g  s e t ze n  
8 0 09 4C CA B4 JMP P U SHSTR i St r i ng a uf St a pe l l e g e n  

i a r  i t hme t i  s ehe n Au s d r u c k  h i n t e r  $64- Co d e  a u swe r t e n  
8 0 0 C  2 0  7 3  00 J SR CHR GET i Code u e be r l e se n  
8 0 0F AO 00 LOY  #$0 0 
8 0 E 1  B 1  7A LOA  ( $7A) , Y  i na ec h s t e n Co d e  
8 0 E3 C9 55 CMP #$55  i Co d e  fuer  O UP 
8 0 E5 00 03  B N E  $ 8 0 EA i ne i n ,  d a n n  we i te r  
8 0 E7 4C 6 9  80 JMP FN O UP 

8 0 EA C9 5A CMP #$5A j Co d e  fu e r  EX OR 
8 0 EC 00 03 BN E $ 8 0 F l  j ne i n ,  d a n n  we i te r  
8 0 EE 4 C  4 6  80 JMP FN EX OR 

8 0 F l C9 51  CMP #$5 1  i Co d e  f u e r  J OY 
8 0 F 3  0 0  0 3  B N E  $ 8 0 F8 j n e  i n ,  d a n n  we i te r  
8 0 F 5  4 C  D4 88 JMP  FNJ OY 

8 0 F 8  C 9  O E  CMP #$O E j Co d e  f u e r  F R AC 
8 0FA 00 4C  B N E  $8 E48 j ne i n ,  d a n n  we i te r  

F N F R AC :  
8 0F C  2 0  73 00 JSR  CHR GE T i Co d e  uebe r l e se n  
8 0 F F  A5 7A L O A  $7A j P ro g r a m m z a e h l e r  s i c h e r n  
8 EO l  48 P HA 
8 E02  A5 7B L O A  $ 7B 
8 E0 4  48 PHA 
8 E0 5  A9 00 L O A  #$00 
8 E0 7  8 5  62  STA $ 6 2  j n u l l 
8 E09 85 63 STA $6 3 
8 EO B  A2 90 LOX #$90 
8 EOO  38 S E C  
8 EO E  2 0  49 BC JSR XF LP  j n a c h  F l i e s s kom m a  wa n d e l n  
8 E l l  20 OC BC J SR F ACARG i F AC n a c h  AR G u e be r t r a g e n  
8 E 1 4  20 FA AE JSR  CHKKL A i K l amme r a uf ? 
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8 E 17  20 9E  AO J S R  FR M E V L  i h o l  t Au s d r u c k  
8 E 1A A5 66 L O A  $66 i V o r ze i c h e n  v o n  F A C  
8 E 1 C  8 5  AA STA $ AA i i n $AA  s pe i c h e r n  
8 E 1 E  3 0  03  B M I  $8 E23 i ne g a t i v  ? 
8 E2 0  4 C  2 6  8E  JMP  $8 E26 
8 E23  20 B4 B F  J S R  $ B F B4 i V o r ze i c h e n  w e c h s e l n  
8 E2 6  2 0  F 7  A E  JSR  CHKKLZ  i K l amme r zu ? 
8 E29 20 1B  BC  J SR F ACRUNO  i F AC r u n de n 
8 E2 C  2 0  OC BC  JSR  FACA R G  i F AC n a c h  AR G u e b e r t r a g e n  
8 E2 F  2 0  CC BC J S R  $ B C C C  i B a s i c- F u n k t i o n  I N T  
8 E3 2  68 PL A i a l t e n  P ro g r a m m za e h l e r  
8 E33 68 PLA i vom S t a pe l e n t f e r n e n 
8 E34 20 53  B8 JSR  F AM IN US i F AC = AR  G - F AC 
8 E3 7  A9 00 L O A  #$00 
8 E39  85 00 STA $ 0 0  i St r i ng f l a g  l o e s c h e n 
8 E3B  A5 AA L O A  $ AA i a l t e s  V o r z e i c h e n 
8 E3 o  30  0 3  B M I  $8 E4 2 i n e g a t i v  ? 
8 E3 F  4 C  45 8 E  J M P  $ 8 E45 
8 E4 2  20 B 4  B F  J S R  $ B F B4 i Vo r ze i c he n  we c h se l n  
8 E45 4C 1B  BC  J MP F ACRUNO  i F AC r u n d e n 

i Fo r t se tz u ng ' a r i  t hm .  Au s d r u c k  h i n t e r  $ 64- Co d e ' 

8 E48  C9 10 CM P #$ 1 0  i Co d e  f u e r  P L AC E  
8 E4A FO 03 B EQ F N P L ACE i j a ,  d a n n  z u  F N P L AC E  
8 E4 C  4C  AC 8 E  JMP  $8 EAC i s on s t  we i t e r  

F NP L ACE : 
8 E4 F  2 0  73 00 J S R  CHR GET i Co d e  u e b e r l e se n  
8 E52 20 FA  AE J SR CHK K L A  i ( 
8 E55  20 7B  8 C  JSR  SGE T STR 1  i St r i ng h o l e n  
8 E58 8 5  A8 STA $ A8 i St r i ni a d r e s se 
8 E5A 86 A7 STX $A7 i na c h  A7 , $ A8 
8 E5C A5 69 L O A  $69 i St r i n g l a e n g e  
8 E5 E  8 0  B7 CB STA STR L EN1  i s pe i c he r n  
8 E6 1  20  F O  AE J SR CHKCOM i Ko m m a  ? 
8 E64  20 7B 8 C  JSR  SGETSTR 1  
8 E67 8 5  AA S TA $AA i St r i ni a d r e s se 
8 E6 9  8 6  A9 S TX $A9 i n a c h  A9 , $AA 
8 E6B A5 69 L O A  $69  i St r i n g l a e ng e  
8 E6 o  8 0  B4 CB STA STR L EN2 i s pe i c he r n  
8 E70 20 F 7  AE J SR CHK K L Z  i ) 
8 E7 3  A O  00 L o y  #$0 0 
8 E75 8C B I  CB STY P L P OS i Er g e b n i s  
8 E78  BI  A7  LoA ( $A7 ) , Y  i Z e i c he n a u s  1 .  St r i ng 
8 E7A 01 A9 CMP ( $A9 ) , Y  i =  Z e i c h e n  a u s  2 .  St r i n g ? 
8 E7 C  0 0  16 BN E $ 8 E94 i we n n n e i n ,  d a n n  we i t e r  
8 E7 E  es I NY i n a e c h s te s  Z e i c h e n  
8 E7F CC B7 CB CP Y S TR L EN1  i St r i n g e n d e  e r r e i c h t ? 
8 E82 00 F4 B N E $ 8 E78 i ne i n , d a n n  n a e ch s t . Z e i c h . 
8 E8 4 E E  B1  CB INC P L P O S i P o s i t i o n  e r h oe h e n 



1 56 

8 E8 7  
8 E8A 
8 E8 B  
8 E8 0  
8 E8 F  
8 E9 1  

8 E94 
8 E96  
8 E98  
8 E9A 
8 E9C  
8 E9F  
8 EA2 
8 E A5 
8 EA7 
8 EA9 

AO  B1  CB 
A8 
A9 00 
8 5  00 
A2 00 
4C CO  8 C  

AO 00 
E6 A9 
00 02 
E6 AA 
EE B1  CB 
AO B 1  CB 
CO B4 CB 
00  0 1  
A 9  00 
4C 8A 8 E  

LOA  PL P OS 
TAY 
L O A  # $ 0 0  
STA $ 0 0  
LOX  #$00 
JMP SX Y F L P  

LOY  #$0 0 
I N C  $A9 
BN E $ 8 E9 C  
I N C  $AA 
INC PLP OS 
L OA P L P O S  
CMP STR L E N2 
B N E $8 E78 
LO A #$00  
J MP $8 E8A 

Ka p i t e l  6 

i E r ge b n i s  

i St r i ng f l a g  l o e s c h e n 

i na c h  F l i e s s k om m a  

i Z a eh l e r  r ue c k se tze n 
i $A9 , $AA e r h o e h e n 

i P o s i t i o n  e r h oe h e n 

i St r i n g l a e n g e  e r r e i c h t  ? 
i Sc h l e i fe 
i St r i n g n i c h t  g ef u n d e n  
i s .  o .  

i Fo r t se t z u n g  ' a r i t hm .  Au s d r u c k  h i n t e r  $64- Co d e ' 

8 E AC 
8 EAE 
8 E BO 

C9 5B 
FO 03 
4C 8A 8F 

F N I N SERT : 
8 E B3 20 73 00 
8 E B6 20 FA AE 
8 EB9 20 7B 8 C  
8 EBC  85  A8 
8 E B E  8 6  A7 
8 ECO A5 69 
8 EC2 80 B7 CB 
8 E C5 20  F O AE 
8 EC8 20 7B 8C 
8 E CB 85  AA 
8 EC O  8 6  A9 
8 ECF A5 69 
8 E 01 80 B4 CB 
8 E D4 20 75 8C 
8 E 07 8E  1F C5 
8 E O A  20 F 7  AE 
8 E OO 18 
8 E O E  AO B4 CB 
8 E E1 60  B7 CB 
8 E E4 90 OA 
8 E E6 A9 03 
8 E E8 4C 8 C  88 

8 E ES A9 02 
8 E E O  4C 8C 88 

CM P 
B EQ 
JMP 

J S R  
J SR 
JSR 
STA 
STX 
L D A  
STA 
J SR 
JSR  
S TA 
STX 
L O A  
STA 
J S R  
S TX 
J SR 
CL C 
L O A  
AOC 
BCC 
L O A  
JMP 

#$5B i Co d e  f u e r  I N S E R T  
F N I N SE R T  i we n n  j a ,  d a n n  d a h i n  
$8F8A i s on st  we i t e r  

CHR GET 
CHKK L A  
SGET STR l 
$A8 
$A7 
$69 
STR L EN1  
CHKCOM 
SGE T S TR l  
$AA 
$A9 
$69 
STR L E N2 
GE TBYTC 
POS 
CHK K L Z  

STR L EN2 
STR L E N l  
$ 8 EF O  
#$03 
SERROUT  

i Co d e  uebe r l e se n  
i ( 
i h o l t  e i n z u s e tze n d e n  St r .  
i St r i n g a d r e s s e  
i n a c h  $ A7 , $A8 
i St r i n g l a e n g e  

i Ko m m a  ? 
i h o l t  zwe i t e n  S t r i n g 
i St r i n g a d re s s e  
i n a c h  $ A9 , $AA 
i St r i n g l a e n g e  

i ho l t B yt e - W e r t  
i i n P O S  s pe i c h e r n  
i ) 

i L a e n g e  2 
i + L a e n g e 1 
i k l e i n e r  2 56 ,  d a n n  we i t e r  
i N r .  f .  ' s t r i ng t o  l a rg e ' 
i F e h l e rme l d u n g  a u sg e b e n 

L O A  # $0 2  i N r .  f .  ' i n se r t  too  l a r g e ' 
J MP SER R OUT i F eh l e rme l d u ng a u sg e b e n  
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8 E F O  
8 EF 3  
8 E F S  
8 EF8 
8 EF A  
8 EF C  
8 E F E  
8 E F F  
8 F 0 2  
8 F 04 

8 F06 
8 F 09 
8 F O C  
8 F O E  
8 F 1 1  
8 F 1 3  
8 F 16 
8 F 19 
8 F 1 B  
8 F 1 E  
8 F 2 1  
8 F 2 4  
8 F 2 6  
8 F 29 
8 F 2 B  
8 F 2 E  
8 F 3 1  
8 F 3 3  
8 F 36 
8 F 39 
8 F 3C 
8 F 3 E  
8 F40 
8 F 4 2  

I D I V :  
8 F4 S  
8 F4 7  
8F4A 
8 F4 0  
8 F SO 
8 F S 3  
8 F SS 
8 F S6 
8 F S 7  
8 F S9 

8 F 5 C  
8 F S E  
8 F 6 1  

20  7 0  B4 
AO 00 
CC 1 F  C5 
FO O C  
81  A9 
91 62 
C8 
CC B4 CB 
FO E 7  
00 EF  

8C  20  C5  
8C  AE CB  
AO 00  
8C  AB  CB 
B 1  A7 
E E  AB CB 
AC 20 CS 
91 62 
E E  20 CS 
AC AB CB 
CC B7 CB 
00 E B  
AC A E  CB 
B 1  A9 
EE  AE CB 
AC 2 0  C5 
91  62 
EE 20 CS 
AC AE CB 
CC B4 CB 
00 EB 
A9 F F  
8S 00  
4C  CA B4 

A9 00 
80 C2 CB 
8 0  C 3  CB 
AO BB CB 
00 BC CB 
00 07 
68 
68 
A2 14 
6C 00 03  

A2 10 
2E CO CB 
2E Cl CB 

JSR  
LOY  
C P Y  
ß EQ 
L O A  
STA 
INY 
CP Y 
BEQ  
B N E 

S TY 
S T Y  
LOY  
STY 
L O A  
I N C  
L O Y  
STA 
I N C  
L O Y  
CP Y 
ßN E 
L O Y  
LO A 
I N C  
L O Y  
STA 
I N C  
L O Y  
CP Y 
B N E  
L O A  
STA 
JMP 

L O A  
STA 
S TA 
L O A  
ORA 
BN E 
P LA 
P L A  
LDX 
J M P  

LOX 
R OL 
ROL 

NE USTR 
#$00 
POS 
$ 8 F 06 
( $A9 ) , Y  
( $6 2 ) , Y 

STR L E N2 
$8 E E 8  
$8 EFS 

POS1  
O W E R T  
#$0 0 
S TR 1  
( $A7 ) , Y 
STR 1 
P OS1 
( $6 2 ) , Y 
P OS1 
S TR 1  
STR L E N 1  
$ 8 F l l  
OWE R T  
( $A9 ) , Y  
OWE R T  
P O S 1  
( $6 2 ) , Y 
P O S 1  
OWE R T  
S TR L E N2 
$ 8 F 2 9  
# $ F F 
$ 0 0  
P U SH STR 

#$00  

i n e u e n  S t r i n g e i n r i c h t e n  

i P o s i t i o n  e r r e i c h t ? 
i j a ,  d a n n  h i er  f e r t i g  
i l e i c he n a u s  a l t em St r i n g 
i i n n e ue n St r i ng e i n t r a g e n 
i n a ec h s te s  l e i c he n  
i Str i ng z u  E n d e ? 
i j a ,  da n n  F e h l e r  
i so n st we i te r  

i P o s i t i o n  n a c h  P OS 1  
i u n d  OWE R T  

i S TR 1 a l s l a eh l e r  i m  1 . St r .  
i le i c h e n  a u s 1 . St r i n g 
i l a eh l e r  e r h oe h e n  
i P o s i t i on h o l e n  
i l e i c he n spe i c he r n  
i P o s i t i o n  e r h o e h e n 
i E n de von  1 . St r i n g 
i e r r e i c h t  ? 
i n e i n ,  d a n n  S c h l e i fe 
i a l t e  P o s i t i o n  
i l e i c he n  a u s  2 . St r i n g 
i P o s i t i o n  e r h oe h e n 
i ne ue P o s i t i o n  h o l e n 
i l e i c h e n  s pe i c h e r n  
i P o s i t i o n  e r h oe h e n  
i En de v o n  2 . St r i n g 
i e r r e i c h t  ? 
i n e i n ,  d a n n Sc h l e i fe 
i St r i n g f l a g  
i s e t z e n 
i St r i n g a uf St a pe l l e g e n  

i Ga nz za h l i g e  D i v i s i o n  

I D I VR E S T  ; R e s t a n n u l l i e r e n  
I O I V R EST  + 1  
IO I VS OR i O i v i s or = 0 ? 
I D I VSOR + 1  
$ 8 F S C  i n e i n ,  d a n n  we i t e r  

i St a c k  b e r e i n i g e n  

#$ 14  
( $0300 ) 

i N r .  f .  ' d i v i s i o n  by  z e ro ' 
i F e h l e rme l d u ng a u sg e b e n 

#$ 1 0  i B i t za eh l e r a uf 1 6  
I O I V O E N D  i Ca r ry- F l a g  ( vo n  SBC  b e i 
ID IVD E N D + l i $ 8 F S 7 )  i n  E r g e b n i s  u n d  
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8 F 6 4  
8 F67 
8 F 6 A  
8 F 6 B  
8 F 6 E  
8 F71  
8 F72 
8 F 7 5  
8 F 78 
8 F 7A 
8 F 7 0  
8 F80 
8 F 8 1  
8 F 83 
8 F86 
8 F8 9  

2 E  C2 C B  
2 E  C3  CB 
38 
AO C2  CB  
E O  BB  CB 
A8 
AO C3 CB 
E O  BC CB 
90 06 
8C C2 CB 
80 C3 CB 
CA 
00 OB 
2E CO CB 
2E Cl CB 
60 

ROL 
R OL 
SEC 
LOA 
SBC 
TAY 
L OA 
SB C 
BCC 
STY 
STA 
O EX 
B N E  
ROL 
R OL 
RT S 

Ka p i t e l  6 

IOI VR EST ; n a ec h s t e s  B i t  de s O i v i ­
I O I V R EST+ 1 ; de n d e n  i n  R e s t  s c h i e b e n  

IOI VR E ST ; O i v i s o r  v o n  R e s t  a bz i eh e n  
I D I V S OR 

I O I V R EST+1  
ID I VS OR + 1  
$8 F80 ; we n n  z u  g ro s s , d a n n  n i c h t  
IOI VR EST ; s pe i c he r n  
I D I V R EST + 1  

; B i t z a eh l e r  ve rm i n d e r n  
$8F5E  ; Sc h l e i fe 
IOI VO ENO  ; Ca r ry i n  E r geb n i s  
I O I V O E NO + 1  ; ro t i e re n  

; Fo r t se t z u n g  ' a r i t hm .  A u s d r uc k  h i n t e r  $64- Co d e ' 

8F8A  C9 53 · 
8 F8 C  00 2A 

F N OI V :  
8 F 8 E  
8 F 9 1  
8 F 94 
8 F 97 
8 F 9A 
8 F 9 0  
8 F AO 
8 F A3 
8 F A6 
8 F A9 
8 F AC 
8 F AF 
8 F B2 
8 F B 5  

2 0  7 3  00 
20 FA AE 
20 15  94 
80 Cl CB 
8C CO CB 
20 FO AE 
20 15 94 
80 BC CB 
8C BB CB 
20 F7 AE 
20 45 8F 
AC CO CB 
A E  Cl CB 
4C CO 8 C  

CM P #$53 
BN E $ 8 F B8 

; Co d e  f u e r  O I V  
; n e i n ,  d a n n  we i t e r  

JSR  
J SR 
JSR  
STA 
STY 
J SR 
JSR 
STA 
STY 
J SR 
JSR 
L O Y  
LOX 
JMP  

CHR GET 
CHKKLA 
SGETAD R2 
I D I V D E N D + l 
ID I VD EN D  
CHKCOM 
SGE TAD R2 
I D I VSOR + 1  
ID I VSOR 
CHKK L Z  
ID I V  
I D I V D E N D  
IDI VO END+ l 

; Co d e  uebe r l e se n  
; ( 
; h o l t  Ad re s swe l� t  
; a I s D i v i d e n d  s pe i c h e r n  

; Komma  ? 
; h o l t  We r t  
; a I s  D i v i s o r  s pe i c h e r n  

; ) 
; D i v i s i o n  a u s f u e h r e n  
; E r g e b n i s  

SX Y F L P  ; n a c h  F l i e s s k o m m a  w a n de l n  

; F o r t se t z u n g ' a r i t hm .  Au s d r u ck  h i n t e r  $64- Co d e ' 

8 F B8 C9 52 
8 F BA DO 2A 

F N M O D : 
8 F BC 
8 F B F  
8 F C2 
8 F C5 
8 F C8 
8 F CB 
8 F CE 

2 0  73 00 
20 FA AE 
20 15 94 
80 Cl CB 
8C CO CB 
20 F O  AE 
20 1 5  94 

CM P #$ 52  
B N E  $ 8 F E6 

; Co d e  f u e r  MOO 
; n e i n ,  d a n n  we i t e r  

JSR  
J SR 
JSR  
STA 
STY 
J SR 
JS R  

CHR GET 
CHKKLA 
SG ETAD R2 
I D I V D E ND + l  
ID I VD END  
CHKCOM 
SGETAD R2 

; Co d e  uebe r l e se n  
; ( 
; We r t  h o l e n  
; a I s  D i v i de n d  s pe i c h e r n  

; Ko m m a  ? 
; We r t h o l e n  
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8 F D l  8 0  BC CB STA ID I VS OR + l  i a l s D i v i s or  s pe i c he r n  
8 F D4 8 C  BB  CB  STY I D I V S OR 
8 F D7 20 F7 AE ,1S R  CH KKLZ  i )  
8 F D A  20 45 8F  J SR I D I V  i D i v i s i o n  d u r c h f ue h r e n 
8 F D D  AC C2 CB LDY  IlH VR EST  i R e s t a l s  E r g e b n i s  
8 F EO AE C3  CB L DX I D I V r� EST+ l 
8 F E 3  4C CD 8 C  JMP  SX Y F L P  i n a c h  F l i e s s k o m m a  wa n d e l n  

i F o r t se t z u n g ' a r i t hm .  A u s d r u c k  h i n t e r $64- Co d e ' 

8 F E6 C9 59 CM P #$ 5 9  i Co d e  f u e r  L I N  
8 F E8 00 O E  B N E $8 F f8 i n e  i n ,  d a n n  we i t e r  

F N L IN : 
8 F E A  2 0  O B  8 3  JS R  I N CB AS B Z  
8 F E D  38 S E C  
8 F E E  2 0  F O  F F  J S R  $ F F FO i C u r s or- P o s i t i o n  h o l e n  
8 F F l  8A TXA i C u r s o r - Z e i l e i n  X 
8 F F2 A8 TAY 
8 F F3 A2 00 LDX #$0 0 i H i g h - B y t e  = 0 
8 F F 5  4C CD 8C J MP SXYF LP  i n a c h  F l i e s s ko m m a  w a n de l n  

i F o r t se tz u n g  ' a r i t hm .  Au s d r u c k  h i  n t e r  $ 64- Co d e ' 

8 F F8 C9 58 CM P #$58 i Co d e  f u e r  T E ST 
8 F FA 00 30 B N E  $ 902 C i ne i n ,  d a n n  we i te r  

F N T E S T :  
8 F F C  2 0  7 3  00 JSR  CHR GET i Co d e  u e b e r l e se n  
8 F F F  2 0  FA AE  J SR CHK K L A  i ( 
9002 20 15  94 JSR  SGE TAD R2 i We r t ( X - K o or d . ) 
9005 84 09 STY $ 09 i n a c h  $09 , $O A 
9007 8 5  OA STA $ O A  
9009 20 F D  AE J SR CHKCOM i Ko m m a  ? 
90 0C 20 15 94 JSR SGE TADR2 i We r t ( Y- K o or d . ) 
900 F 84 A4 STY $A4 i n a c h  $ A4 
90 1 1  2 0  F7  AE  J S R  CH KKLZ  i ) 
90 14  A9  O B  L D A  #$OB i 1 1 
90 16 85 F 7  STA $ F 7  i a l s P u nk tf a r b e  
90 18 20  E C  82 J SR BASROMAU i Ba s i c  a u s  
90 1 B  2 0  9 7  9 2  J S R  P U NK T  i P u nk t- R o u t i  n e  
90 1 E  A2 00 L DX #$00 
9020 A4 90 LDY  $90 i Te s t- E r g e b n i s  
9022 20  F3 82 J SR BASROME I i B a s i c  e i n  
90 2 5  20 OE  94 JSR  KE R R OME IN i Ke r n a l e i n  
9028 58 CL ! 
90 2 9  4C  CD 8C  JMP  SX Y F L P  i n a c h  F l i e s s k o m m a  wa n d e l n  
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i F o r t s e t z u n g  ' a r i t hm .  Au s d r u c k  h i n t e r  $64- Co d e ' 

90 2 C  C9 57 CM P #$57 i Co d e  fü r I N ST 
902 E  F O  03 B EQ F N I NST i j a ? 
90 30 4C M 90 JMP $90A4 i s on s t  we i t e r  

F N I N ST : 
90 33  20 73 00 JSR CHR GET i Co d e  ü be r l e se n  
9036 20  FA  AE JSR  CHK K L A  i ( 
90 39 20 7B 8 C  JSR SGET STR 1 i 1 . St r i n g h o l e n  
903 C  8 5  A8 STA $A8 i Ad r e s se n a c h  $ A7 , $ A8 
90 3E  86  A7 STX $A7 
9040 A5 69 L O A  $69 i St r i ng l ä n g e  
9042 80 B7 CB STA STR L EN1 
9045 20 F O  AE J SR CHKCOM i Ko m m a  ? 
9048 20 7B 8 C  JSR SGETSTR 1  i 2 . St r i n g h o l e n  
904 B 8 5  AA STA $AA i Ad re s se n a c h  $A9 , $AA 
9040 86 A9 STX $A9 
904F A5 69 L O A  $69 i St r i n g l ä n g e  
90 5 1  80  B4 CB STA STR L E N2 
9054 20 75 8 C  J SR GETBYTC i h o l t  P o s i t i o n  
90 57 8E  1 F  C5 S TX POS  
905A 20 F 7  AE J SR CHKKLZ  i ) 
90 50 18 CL C 
905E  AO B7 CB L O A  STR L E N1 i S TR L EN 1  + P OS 
9061 6 0  1 F  C5 AOC P O S  
9064 CO B4 CB CM P STR L E N2 i k l e i n e r  g l e i c h  S TR L E N2 ? 
9067 90 08 BCC  $ 9071 i j a , d a n n  L ä n g e  = STR L EN2  
906 9 4C 7 4  90 JMP  $90 74 i s on st  L ä n g e = Ak k u  

906 C  A9 03 LOA  # $0 3  i N r .  f .  ' s t r i n g to  l a r g e ' 
906 E 4 C  8 C  88 JMP  SER R OUT i F eh l e r  a u sg e be n 

90 71 AO B4 CB LO A STR L E N2 i L ä n g e  = STR L E N2 
9074 20 70 84 JSR  N E USTR i St r i n g e i n r i c h t e n  
9077 AO 00 LOY  #$0 0 i Z äh l e r  
9079 B 1  A9 L O A  ( $A9 ) , Y  i Z e i c h e n  a u s  a l t em St r i n g  
90 78 9 1 62 S TA ( $6 2 ) , Y  i i n ne ue n S t r i n g  ü b e r t r . 
90 70 C8 INY  i n a e c h s t e s Z e i c h e n 
90 7E CC 84 C8 CP Y S TR L E N2 i St r i n g z u  E n d e ? 
908 1 00 F6 BN E $ 9079 i n e i n ,  d a n n S c h l e i f e 
908 3 AO 00 LOY  #$0 0 
9085 8 C  2 0  C 5  STY P OS1  i P O S 1 a l s  Z ä h l e r  
908 8 B 1  A7 L O A  ( $A7 ) , Y  i Z e i c he n  a u s  1 . St r i n g 
908A E E  20  C5  I N C  P O S 1  i Z ä h l e r  e r h o e h e n 
908 0 AC 1 F C5 L O Y  P O S  i n e u e  P o s . h o l e n 
9090 91 6 2  STA ( $6 2 ) , Y i Z e i c h e n  s p e i c h e r n  
90 9 2  E E  1 F  C5 I N C  P O S  i n e u e  P o s .  e r h oe h e n 
909 5 AC 20  C5 LOY P O S 1  
9098 CC B7 CB CP Y S TR L EN1  i l . St r i n g z u  E n d e ? 
9098 00 EB ß N E  $ 9088 i n e i n ,  d a n n S c h l e i f e 
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909 0  A9 F F  LO A # $ F F i St r i n g f l a g  
909F  85  0 0  S T A  $00  i se t ze n  
90A1 4C CA B4 JMP  P U S H STR i St r i n g a uf St a p e  1 l e g e n  

i F o r t se tz u ng ' a r i t hm .  A u s d r uc k  h i n t e r  $64- Co d e ' 

90A4 C9 56 CM P #$56 i Co d e  f ü r I N K E Y  
90A6 00 O B  B N E  $ 90B3  i ne i n  ? 

F N I NK E Y : 
90A8 20 OB 83 JSR I N CB ASB Z i Co d e  ü b e r l e se n  
90AB AC 06 C5 L O Y  I NK EY i ge s p e i c h e r t e r  We r t  
90AE A2 00 LOX #$0 0 i H i gh - B y t e  = 0 
90 BO 4C CD 8 C  J MP SXYF L P  i n a c h  F l i e s s k .  w a n de l n  

i F o r t  se tz u n g ' a r i  t hm .  A u s d r u c k  h i n t e r  $64- Co d e ' 

90 B 3  C9  5C CMP #$5C i Co d e  f ü r  P OT 
90 B 5  0 0  0 3  B N E $ 90BA i n e i n  ? 
90B 7  4C 1 A  8 9  J M P  FNP OT  i z u r  P OT- F u nk t i o n  
90BA C9 50 CMP #$50 i Co de  f ü r  P EN X  
9 0 B C  DO 03 BN E $ 90 C 1  i n e i n  ? 
90B E  4 C  3A 89 J MP F N P E NX i zu r  P ENX- F u n k t i o n  
90 C 1  C9 5 F  CM P #$5 F  i Co d e  f ü r  P E NY 
90 C3 00 03 B N E $ 90 C8 i ne i n  ? 
90 C5 4C 4 3  89  J M P  FNP E NY i z u r  P E NY - F u nk t i o n  
90 C8 C9 6 1  CMP #$61  i Co de für  G R AP H I C S  
90 CA 00 OA BN E $ 90 06 i ne i n  ? 

F N G R AP H I C S :  
90 CC  2 0  OB  8 3  J S R  I N CB ASB Z i Co d e  ü b e r l e se n  
90CF A2 00 L OX #$00 i Ko n s t a n t e  $ 0000 
90 0 1  AO 00 LOY #$0 0 
9003 4C CD 8C J MP SXY F L P  i n a c h  F l i e s sk o m m a  

i F o r t s e t z u n g  ' a r i  t hm .  A u s d r u c k  h i n t e r  $ 6 4- Co d e ' 

90 06 C9 60 CMP #$60 i Co d e  f ü r  S OU N D  
9008 00 OA  B N E  $ 90 E4 i ne i n  ? 

F N SOU N O : 
90 0 A  2 0  O B  8 3  J S R  I N CB ASB Z i Co d e  ü b e r l e se n  
9000  A2  04 L OX #$ 04 i Ko n s t a n t e  $ 0400 
90 0F AO 00 L O Y  #$0 0 
90 E1  4C CO  8 C  J MP SX Y F L P  i n a c h  F l i e s s k . 

i Fo r t s e t z u n g  ' a r i  t hm .  A u s d r uc k  h i n t e r  $64- Co d e ' 

90 E4 C9 28 CMP #$28  i Co d e  f ü r AT  
90 E6 00 03 B N E $ 90 EB i ne i n  ? 
90 E8 4C B7 97 J M P  F N AT i zu m  A T- B e fe h l 
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90 E B  C9 7C CM P #$7C 
90 ED  DO  57 B N E  F N E R R  

F N CHEC K :  
90 E F  2 0  D B  8 3  JSR INCB ASB Z 
90F2 20 FA AE J SR CHKKLA 
90F 5  20  1 5  94 J S R  SG ETAD R2 
90 F8 8C 1F C5 STY P OS 
90 F B  AD 1 5  C5 L D A  DET EC TART 
90 F E  DO 3 3  B N E  $ 9133 

i Ko l l i s i o n  zw i s che n zwe i S p r i t e s  
9 100 20  F D  A E  J SR CHKCOM 
9 1 0 3  20 15  94 JSR  SGETAD R2 
9 1 06 8 C  20 C5 STY P OS1 
9 1 09 20 F 7  AE  JSR CHKKL Z 
910C  AC 1 F  C5 LDY P OS 

Ka p i t e l  6 

i Co d e  f ü r  CHE C K  
i ne i n ,  d a n n  z u  E R R- F k t . 

i Co d e  ü b e r l e se n  
i ( 
i We r t ( S p r i t e- N r . ) h o l e n  
i i n P O S  s p e i c h e r n 
i O  b zw .  1 
i we n n  I ,  d a n n we i t e r  

beh a  n d e  I n  
i Ko m m a  ? 
i 2 .  We r t  h o l e n 
i i n P OS1 s pe i c h e r n 
i )  

9 1 0F AD 14 C5 L D A  DETECTERG 
9 1 12 19 78  9 7  ORA MB ITTAB S , Y  
9 1 15  CD  14 C5 CMP  DETECTERG  

i N r .  v o n  1 .  S p r i t e  
i E r geb n i s  von  O ET EC T  
i m i t  e n t s p r . B i t  o de r n  
i w a r  B i t  g e s e t z t ? 
i ne i n  ? 9 1 18 DO 15 B N E  $ 9 1 2 F  

9 1 1A A C  2 0  C 5  L D Y  POS1 i N r .  von 2 .  Spr i t e  
9 1 1 D  A D  1 4  C5 L DA DE TECTER G 
9 1 2 0  19 78 97 O R A  MB IT TABS , Y  
9 1 2 3  CO  14 C5 CMP O E TECTER G 

i e n t s pr . B i t  
i w ar a uc h  d i e s e s  B i t  1 ? 
i ne i n  ? 9 1 26 00 07 BN E $ 91 2 F  

91 28 AO 0 0  LOY  #$00 i O  
9 1 2A A2 00 LOX #$0 0 
9 1 2C 4 C  CO 8 C  JMP SX YF LP i n ac h F l i e s s k . wa n d e l n  

9 1 2 F  AO 0 1  
9 1 3 1  00 F 7  

i Ko l l i s i o n  v o n  1 
9 1 33 20  F 7  AE 
9 1 36 AC 1 F  C5 
9 1 3 9  AO  14 C5 
9 1 3C 19 78 97 
9 1 3 F  CD  14 C5 
9 1 4 2  D O  E B  
9 144 FO E2 

F N E R R : 
9 146 20  OB 83 
914 9 AO 00 
9 14 B  BI  7A 
9140 C9 4 E  
914F  FO 1 C  
9 1 5 1  C9 4 C  
91 53 FO 03 
9 1 55 4 C  2A  82  

LOY  #$0 1 
B N E  $ 9 12A 

i 1  
i u n b e d . S p r u n g  

S p r i t e  m i t  H i n t e r g r u n d- Z e i c he n be h a nd e l n  
J SR CHK K L Z  i ) 
L O Y  POS i S pr i t e- N r . 
L OA O E T ECTER G i Er g e b n i s  v o n  D E TECT  
O R A  MB IT TABS , Y  i m i t  e n t s p r . B i t  od e r n  
CMP O ET E CT ER G i wa r  B i t  g e s e t z t ? 
BN E $ 91 2F i n e i n ,  d a n n  C H E C K= l 
B EQ $ 9 128 i s o n s t  CHECK = O 

i sa emt l i c h e  E R R- B e fe h l e  
J SR IN CBASBZ i Co d e  ü be r l e se n  
LDY #$0 0 
LDA  ( $7A ) , Y  i n a ec h s t e r  Ba s i c- Co d e  
CMP #$4 E i • N · ( f ü r  E R R N ) 
B EQ FN E R R N  " j a ?  
CMP #$4C � L ·

" 
( f ü r  E R R L N )  

B EQ FN E R R L N  i j a  ? 
J MP ENO SMB i so n st E n d e  ( u n d  F eh l e r )  
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F N E R R L N : 
9 1 58 20 O B  8 3  
9 1 S B  B 1  7A 
9 1 50 C9 4E 
9 1 SF 00 F4 
9 1 6 1  AC 10 CS 
9 164 A E  1 E  CS 
9 1 6 7  20 OB 83  
916A  4C CD 8 C  

F N ER R N : 
9 1 6 0  AC F C  CS 
9 1 70 A2 00 
9 1 7 2  FO F 3  

B EF O : 
9174 20 73 00 
9 1 7 7  4C  2 A  82  

SB ASB EF : 
9 1 7A AS 39 
9 1 7 C  CO  86 CS 
9 1 7F 00 07 
918 1 AS 3A 
9 1 8 3  CO 87 CS 
9 186 FO 1 E  
9 1 8 8  A S  39 
9 1 8 A  80 8 6  CS 
918 0 AS 3A 
9 1 8 F  80 8 7  CS 
9 1 9 2  AO  0 1  C6 
9 1 9 5  C 9  OA 
9 1 9 7  00 03 
9 199 20 6A  89 
9 1 9 C  Ao EA CS 
9 1 9F C9 OA 
9 1 A 1  00 03 
9 1 A3 20 BA  9 0  
9 1 A6 20  73 00 
91A9 A9 00 
9 1 A B  80 52 CA 
9 1 A E  80 B2 CS 
9 1 B 1  A O  0 1  C6 
91B4  C9 OA 
9 1 B 6  00 03 
9 1 B8 2 0  E2 89 
9 1 B B  AO 00 
9 1 B O  B1 7A 
9 1 B F  C9 8B 
9 1 C 1  00 03  
9 1 C3 4C  6C  9B  

JSR  
L o A  
CMP 
B N E 
L O Y  
L OX 
JSR  
J MP 

L o y  
L OX 
BEQ  

I N CB ASB Z 
( $7A) , Y 
#$4 E 
$ 9155 
E R R L N  
E R R L N + 1  
I N CB ASB Z 
SX Y F L P  

E R R N  
#$00 
$ 9 1 6 7  

J SR C H R G E T  
JMP  E N O SM B  

L D A  
C M P  
B N E 
L O A  
C M P  
B EQ 
L O A  
S TA 
L D A  
S TA 
L D A  
CMP 
B N E  
J SR 
L o A  
CMP 
BN E 
J SR 
J S R  
L D A  
STA 
S TA 
L O A  
CMP 
BN E 
J SR 
LOY  
LOA  
CM P 
B N E  
JMP  

$ 39 
ZN 
$ 9 188 
$ 3 A  
ZN + 1  
$ 9 1A6 
$ 39 
Z N  
$ 3 A  
Z N + 1  
TR ACE F L AG 
#$OA 
$ 91 9 C  
TRACE1 
ONK E Y F L AG 
#$OA 
$ 91 A6 
ONKEYl  
CHR GET 
#$00  
F LAG1 
AUTOF LAG 
TR AC E F LAG 
#$OA 
$ 91 B B  
TRACESHOW 
#$0 0 
( $7A ) , Y 
#$8B 
$ 9 1 C6 
B E F I F  

i Co d e  ( · L · )  ü b e r l e se n  
i n a e c h s t e r  B a s i c- Co d e  
i · N · 
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i ne i n ,  d a n n  E n d e  u .  F e h l e r  
i Z e i l e n n um me r ,  w o  F eh l e r  
i a u f t r a t  i n  E R R L N , E R R L N + 1  
i Co d e  ( · N · )  ü b e r l e se n  
i Z e i l e n n n r .  n .  F l i e s s k o m m a  

i F e h l e r n r . s t e h t i n  E R R N  
i H i g h - B yt e  = 0 
i we i t e r  w i e  o b e n ( u n be d . ) 

i Le e r b e f e h l ( z . B .  o I SAP A )  
i Co d e  ü b e r l e s e n  
i S i mo n ' s - B e f e h l be e n d e n  

i e i n e n  B e f e h l a u sf u eh r e n  
i a k t ue l l e Z e i l e n n um m e r 
i v or i g e Z e i l e n n r . 
i u n g l e i c h , d a n n  we i t e r 

i Z e i le n n um me r n  g l e i c h ? 
i j a ,  d a n n  z u  $ 9 1 A6 
i v or i ge Z n r .  = a k t .  Z n r .  

i TR ACE  a k t i v ? 

i n e i n  ? 
i TR ACE b eh a n de l n  
i ON K E Y  a k t i v ? 

i n e i n  ? 
i ON K E Y  b e h a n d e l n  
i Ba s i c- Co d e  h o l e n 

i F l a g s  a n n u l l i e r e n  

i T r a c e  a k t i v ? 

i ne i n  ? 
i Tr a ce- F e n s t e r  m a l e n  

i B a s i c- Co d e  
i Co d e  f ü r  I F  
i ne i n  ? 
i z um  I F- B e f e h l 
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91 C6 C9 64 CM P #$64 j P r aef i x  f ü r  S i mo n ' s - B e f . 
9 1 C8 FO  20 B EQ $ 9 1 EA j j a ,  d a n n  z um S p r u n g ve r t . 
9 1 CA C9 8A CM P #$8A j Co d e  f ü r  R UN 
9 1 CC FO  OE  B EQ $ 9 1 0 C  
9 1 CE C9 9C CM P #$ 9C j Co d e  f ü r  CL R 
9 1 0 0  FO  O A  B EQ $ 9 1 0 C  
9 1 02 C9 A2 CM P #$A2 j Co d e  f ü r  N EW 
9 1 04 FO  06 B EQ $ 9 1 0 C  
9 1 06 20 79 00 JSR CHR GOT j Co d e  h o l e n 
9 1 09 4C E7 A7 J MP $A7 E7 j zur  n o rm a l e n  B a s i c -

j Be f e h l s - O e k o d i e r- R o u t i ne  
9 1 0C A2 00 L OX #$00 
9 1 0 E  8 E  17 C6 S TX SPR EP E AT j St a c k s  i n i t i a l i s i e r e n  
9 1 E 1  8 E  2C  C6 STX S P EX EC 
9 1 E4 8E  4 1  C6 S TX S P L OOP 
9 1 E7 4C 06 9 1  J MP $ 9 1 06 j we i t e r  w i e o b e n  

9 1 E A  2 0  O B  8 3  J S R  INCB ASB Z j Co d e  ( $64 ) ü be r l e se n  
9 1 E O  2 0  E C  8 2  J SR BASROMA U  j B a s i c a u s  
9 1 F O  B 1  7A L O A  ( $7A) , Y  
9 1 F 2  O A  ASL A j Co de ve r do p pe l n  
9 1 F 3  A8 TAY 
9 1 F4 88 O EY 
9 1 F 5  88 O EY j m i n u s  2 j  a l s z e i �e r  i n  S P R TA B  
9 1 F6 B 9  C5 86 L OA S P R TAB+ 1 , Y j h i g h - B yte  Z i e l a d r . - 1 )  
9 1 F 9  48 PHA j a uf St a pe I 
9 1 FA B9  C4 86 L OA S P R TAB , Y  j l ow-Byte  ( Z i e l a d r . - 1 )  
9 1 F O  4 8  PHA j a uf St a pe 1 
9 1 F E  60 R TS j Sp r u n g  z u  Z i e l a d r . 

B EF H I R E S :  
9 1 F F  A9 01  L O A  #$0 1  j X MAX a uf 3 1 9  s e t ze n  
9201 8 0  2 E  C5  STA X MAX H I GH 
9204 A9 3F L O A  # $ 3 F  
9 2 06 8 0  2 0  C5  STA X MAX L OW 
9 2 09 A9 00 L O A  # $0 0  
920B  8 5  A6 STA $A6 
9200  AO 00 LOY  #$0 0 
920F  8C  1 0  C B  STY L OWCOL F LAG j a n n u l l i e r e n  
9 2 1 2  A9 EO L O A  # $ EO 
9 2 14 8 5  A7 STA $A7 j ( $A6 , $A7 ) a uf $ EO OO 
92 16 2 0  C C  9 9  J SR GET2NYB j 2  Ny b b l e s  ( F a r be n )  h o l e n  
9 2 19 A6 AA LDX $AA 
92 1B  86 AC STX $AC j a k t .  F a r b e n  
9 2 1 0  A9 00 LOA  #$00  
9 2 1 F  9 1  A6 STA ( $A6 ) , Y  j Gr a f i k - R AM l o e s c h e n 
9 2 2 1  20  E9 9A J SR IN CA6A7 i n ä c h s t e  Z e l l e 
9 2 24 A5 A6 L O A  $ A6 
9 2 26 C9 40 CM P #$40 j E n de low e r r e i c h t ? 
9228  00 F3  BN E $ 92 10 j ne i n ,  d a n n  Sch l e i f e 
9 2 2A A5 A7 L O A  $ A7 
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9 2 2 C  
9 2 2 E  
9 2 30 
9 2 3 2  
92 35 
9 2 38 
9 2 3A 
9 2 3 0  
9 2 3 F  
9 2 4 2  
9 244 
9247  
9 249 

924C 
9 24 E  
9 2 5 1 
9 2 5 3  
9 2 56 
9 2 5 9  
9 2 5 C  
9 2 5F 
9 2 60 
9 2 6 2  
9 2 64 

C9 F F  
0 0  E O  
A 9  00 
80 BO C5 
20 3 7  A8 
A9 OA 
8 0  B3 C5  
A9  3 B  
8 0  1 1  0 0  
A 9  O B  
80 1 8  D O  
A 9  94 
80  0 0  0 0  

AO 00 
8C 1 0  CR 
A5 AC 
99 00 CO 
99 FF CO 
99 F E  Cl  
99  F O  C2  
es 
CO F F  
0 0  E O  
4 C  2 A  82  

B EF P L O T :  
9 2 6 7  2 0  O B  8 3  
9 2 6 A  2 0  2 7  94 
9 2 6 0  8 4  09 
9 2 6 F  85 OA 
9 2 7 1  20  F C  8 1  
9 2 74 8 6  A4 
9 2 76 2 0  70 93 
9 2 7 9  A5 OA 
927B FO OF 
9 2 70 A5 09 
9 2 7F C9 7F 
9 28 1  00 09 
9 2 8 3  A5 F 7  
9 28 5  C9  7 F  
9 28 7  00 03 

928 9 4 C  AA BO 

CM P 
B N E  
LO A 
S TA 
J SR 
L D A  
S TA 
L D A  
S TA 
L D A  
S TA 
L O A 
S TA 

L O Y 
S TY 
L O A  
S TA 
S T A  
STA 
S TA 
I N Y  
C P Y  
BN E 
J MP 

J S R  
J SR 
STY 
S TA 
J S R  
STX 
J S R  
L O A  
B EQ 
L O A  
CM P 
BN E 
L O A  
CM P 
BN E 

#$F F 
$ 9 2 1 0  
# $0 0  
MU L T I J N  
N RM 
# $O A  
GME M F LAG  
# $ 3 B  
V I C S T l 
# $ O B  
V I CAD S 
#$94 
C I A2 P R A  

; E n d e h i gh e r r e i c h t ? 
; n e i n ,  d a n n  Sc h l e i f e 

; M u l t i - F l a g l o e s c h e n 
; S p e i c h e r ve r t e i l u n g  n o r m . 

; F l a g e n t s p r e c h e n d  s e t z e n 

; V I C St e u e r r e g . 1 

; V I C  Ad r e s s r e g i s t e r  

; C I A2 - P o r t  ( s t e l l t B i t  14 
; u n d  1 5  v . Gr a f i k  R AM h e r )  

# $ 0 0  
L O W COL F L AG 
$ AC ; a k t u e l l e F a r b k o m b i n a t i o n  
$ COOO , Y  ; i n V i d eo - R AM s c h r e i be n  
$ CO F F , Y  
$ C 1 F E , Y 
$ C2 F O , Y  

# $ F F  
$ 92 5 1  
E N O SMB 

I N CB ASB Z 
SG E TAOR  
$0 9 
$ O A  
SG E T B Y T C  
$ A4 
G E T P K TF 
$ O A  
$ 9 28 C  
$09  
#$7F 
$ 9 28 C 
$ F7 
#$7F 
$ 9 28C  

; S c h l e i f e f .  V i d eo - R AM 
; B e f e h l b e e n d e n 

; Co d e  u e b e r l e se n  
; W e r t  ( X - K o o r d . ) h o l e n  
; n a c h $ 0 9 , $ O A  

; By t e- W e r t  ( Y ) h o l e n  
; n a c h  $ A4 
; P u nk t f a r b e  h o l e n  

; X  k l e i n e r  2 56 ,  d a n n  o k  

; X  u n g l e i c h  38 3 ,  d a n n  o k  
; P u n k t f a r b e  

; u n g l e i c h  1 2 7 , d a n n  o k  

J M P  O S CB MOU T1  ; S p r u n g  n a c h $ 9A5A 

9 28 C  2 0  97  9 2  JSR P U NK T  
9 28 F  4 C  2 A  8 2  J MP E N O SMB 

; P u nk t  s e t ze n 
; B e f eh l b e e n d e n  

9 2 9 2  
9 2 94 
9 2 9 6  

A 9  08 
8 5  90 
60 

L O A  # $08 
STA $ 90 
R T S  
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P U NK T :  
9 2 97 
9 2 98 
9 2 9A 
9290  
929F  
92A2 
9 2A4 
9 2A6 
92A8 
9 2AA 
92AO 
9 2AF  
92B1  
92B3  
92B5 
9 2B7 
9 2 B8 
92BA  
9 2 B C  
9 2B E 
9 2 CO 
9 2 C2 
9 2 C4 
9 2 C6 
9 2 C8 
9 2 CA 
9 2 C O  
9 2 CF 
9202  
9204  
9 2 06 
9 2 0 7  
9 2 0 9  
920A  
9 2 0 C  
9 2 0 0  
9 2 EO 
9 2 E 1  
9 2 E 3 
9 2 E4 
9 2 E6 
9 2 E7 
9 2 E 9 
9 2 E B  
9 2 E C  
9 2 E O 
9 2 E E  
9 2 E F  
9 2 F O  
9 2 F 3  

18 
A5 09 
EO 20 C5 
A5 OA 
E O  2 E  C5 
BO E E  
A 5  A4 
C9 C8 
BO E8 
AO BO CS 
FO 04 
06  09 
26 OA 
A5 09 
29 07 
AA 
A5 A4 
2 9  07 
85 63 
A5 09 
29 F8 
85 09 
A5 F7 
C9 OB 
FO  1F 
AO 10 CB 
FO 1A 
AO AE C5 
00 15 
A5 A4 
48 
A5 09 
48 
A5 OA 
48 
2 0  83 93 
68 
85 OA 
68 
85 09 
68 
85 A4 
A5 A4 
4A 
4A 
4A 
A8 
18 
B9  20 94 
65 63 

Ka p i t e l  6 

i X  i n  $09 , $OA i Y i n  $A4 i F a r b e  i n  $ F 7  
C L C  
L O A  
S B C  
L O A  
S B C  
B C S  
L O A  
CM P 
B C S  
L O A  
B EQ 
AS L 
R O L  
L O A  
ANO 
TAX 
L O A  
ANO 
STA 
L O A  
ANO 
STA 
LOA 
CMP 
B EQ 
L OA 
B EQ 
L OA 
BN E 
L O A  
PHA 

$09 
X MAX L O W  
$OA 
X MAX H I GH 
$ 9292 
$ A4 
#$ C8 
$ 9292 
MU LTIJN 
$92B3  
$09 
$OA 
$09 
#$07 

$A4 
# $0 7  
$63 
$09 
#$F8 
$09 

; P l a u s i b i l i t a e t  X - K o or d .  

i X  z u  g ro s s ,  d a n n ST=8  

i P l a u s i b i l i t a e t  Y - K o o r d .  
i Y  z u  g ro s s ,  d a n n  ST=8 
; M u l t i - Co l o u r - Mo d e  ? 
i ne i n ,  d a n n  we i t e r  
; X  ve r do p pe I n  

; ( X a n d  7 )  
; X - Re g .  = St e l l e i m  B y t e  

i ( Y a n d  7 )  n a c h  $63 

; X = ( X  a n d  $ F F F8 )  

$ F 7  ; P u nk t f a r b e  
#$OB i $O B  f u e r TEST  
$92E9  i j a ,  d a n n  we i t e r  
L OWCOL F LAG 
$92E9  i L OWCOL i n a k t i v ,  d a n n  we i t e r  
GF LAG 
$ 92 E 9  ; G F LAG g e s t e z t , d a n n  we i t e r  
$A4 ; Y  u n d  X r e t te n 

L O A  $09 
PHA 
LDA $OA 
P HA 
JSR FAR B S ET i F a rbe  l o ka l a e n d e r n  
PLA  i Y  und  X w i e d e r h e r s t e l l e n  
STA $OA 
P L A  
STA $09 
P L A  
STA $A4 
L O A  $A4 
LSR  A 
LSR A 
LSR  A 
TAY 
CL C 

i Y- K o o r d . 

; Y  d i v 8 

L O A  GAD RTA B L , Y  ; T a b . : $ EO OO+ 3 2 0* Y  
AOC $63 ; Of f s e t  v o n  ( Y  a n d  7 )  
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9 2 F 5  65  09 A D C  $ 0 9  ; O f f s e t  von  X - K o or d .  
9 2 F 7  8 5  AB S T A  $ A8 ; g i b t Ad r e s se l ow 
9 2 F 9  B 9  46 94 L D A  GAD RTABH , Y  ; a n a l o g  H i g h - B y t e s  
9 2 F C  65 OA A D C  $ O A  
9 2 F E  8 5  A9 STA $ A9 
93 00 AO 00 L D Y  #$0 0 ; Y - Re g .  a n n u l l i e r e n  
9302  84 90  STY $ 90 ; S T =O ( S t a t u s b y t e ) 
93 04 78 SE I 
9 3 0 5  A5 0 1  L D A  $0 1 
93 07 2 9  F D  A N D  # $ F D  ; K e r n a l - R OM a u s s c h a l t e n  
9 3 09 85  01  STA $0 1 
9 3 0B AD AE C5 L D A  GF LAG 
9 3 0 E  F O  0 1  B EQ $ 93 1 1  ; w e n n  G F L A G=O ,  d a n n  we i t e r  
93 10 60 R TS ; G F LA G= $ F F  b e i m  B l o c k ze i ch n .  

93 1 1  AD BO C5 L D A  M U L T I J N  
9 3 14 F O  03 B EQ $ 9 3 19 ; ke i n  M u l t i , d a n n we i t e r  
93 16 4C 7 D  9A  J M P  $9A7D ; P u n k  t i m  M CM 

P u n k t i m  no r m a l e n  Gr a f i k - Mo d u s  
93 1 9  A5 F 7  L D A  $ F7 ; P u n k t f a r b e 
93 1B  FO  IB  B EQ $ 93 38 ; P u n k  t l o e s c he n be  i $ 93 38 
93 1 D  C9 0 1  CMP #$0 1 
93 1 F  F O  0 7  B EQ $93 28 ; P u n k t  se tze n be i $ 93 28 
9 3 2 1 C9 02  CMP  #$02  
93 2 3  F O  2 3  B EQ $9348 ; P u n k t  i nve r t .  b e i $ 9348 
9 3 2 5  4 C  6 1  A2 J M P  P T E S T l  ; P u n k t t e s t e n  

93 28 B I  A8 LD A ( $A8 ) , Y  
9 3 2 A  I D  30 9 3  O R A  GB I T TAB S , X  ; e n t s p r . B i t  s e t ze n  
9 3 2 D  9 1  A8 S TA ( $ A8 ) , Y 
9 3 2 F  60 R TS ; f e r t i g  

G B I T TA B S : 
93 30 80 40 20 10 08 04 02 0 1  ; T a be l l e f .  P u n k t  s e t ze n 

93 38 B I A8 L D A  ( $A8 ) , Y 
9 3 3 A  3 D  40 9 3  A N D  GB I T TA B L  , X  ; e n t s p r . B i t  l o e s c h e n  
9 3 3 D  9 1  A8 S TA ( $ A8 ) , Y 
93 3 F  60 R T S  

G B IT TA B L : 
9 3 40 7F B F  DF EF F7 F B  FD  F E  ; T a be l l e f .  P u n k t  l o e s c h e n 

9348 B I  A8 L D A  ( $A8 ) , Y 
934A 5 D  30 9 3  E OR G B I T TA B S , X  ; e n t s p r . B i t  i n ve r t . 
9 3 4 D  9 1  A8 S TA ( $ A8 ) , Y 
9 3 4 F  60 R T S  

B EF L I N E : 
9 3 5 0  20  5 9  93 J S R  GE TX YXYF  j AX , AY , EX , EY u n d  F a r b e  
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9353  20 SE A3 JSR L I NZ E I  i L i n i e  ze i c h ne n  
9356 4 C 2A 82 J MP E N D SMB i Be f e h l be e n d e n  

G E TX YX Y F : 
9 3 5 9  20 D B  83 JSR  I N CB ASB Z i Co d e  u e b e r l e se n  
935 C  20 27 94 J SR SGE TAD R i We r t  f .  AX h o l e n  
9 3 5F 8 0  98  C5 S TA AX + 1  
9362 8C 97 CS STY AX 
936 5 20 F C  8 1  JSR  SGE TB YTC  i We r t f .  AY h o l e n  
9368 8E AC CS STX AY 
936 B 2 0  3 1  80 JSR  SCHKCOM i Ko m m a  ? 
936E  20  27  94 J SR SGETADR i We rt f .  EX h o l e n  
9 3 71 8D AB C5 S TA EX + 1  
9374 8C AA CS STY EX 
9 3 77 20  F C  8 1  JSR SGE TBYTC i We r t  f .  EY h o l e n  
937A 8E A8 CS STX EY 

G E TP K TF : 
93 7D 2 0  F C  8 1  JSR  SGETB Y TC i We rt f .  P k t . F a r be  h o l e n  
9380 8 6  F 7  STX $ F7 i i n $ F 7  s pe i c he r n 
938 2 60 RTS 

F AR B S E T : i F a rb e  lo ka I a e n d e r n  
9383 20 O E  94 J SR K E R R OME I N  i K e r n a l  e i n s c h a l t e n 
9386 A5 09 LD A $09 
9388 4A L SR A 
938 9 66 OA ROR $ O A  
938 B 66 09 R OR $09 
938 D  AS 09 LD A $09  
938 F 4A L SR A 
9390 66 OA ROR $O A 
9392 66 09 R O R  $ 0 9  
9394  AS  09 LD A $09 
9396 4A L SR A 
9397  66  OA ROR $O A 
9 3 9 9  66 09 ROR $09 i $09 , $OA 3 B i t  r ec h t s  ro t .  
9 3 9 B  4 6  A4 L S R  $ A4 
939D  46 A4 LS R $ A4 
939F  4 6  A4 LSR  $ A4 i $ A4 = ( $ A4 d i v 8 )  
93A1 20 5F 94 J SR A4MA L40 i $ A4 , $A5 = $ A4 * 40 
93A4 18 CL C 
93A5 A5 A4 LD A $A4 
93A7 65 09 ADC $09  
93A9 8 5  A8 STA  $A8 
93A B  85  AA STA $AA 
93AD A5 AS L D A  $A5 
93AF  65  OA ADC $OA 
93B l 85  A9 S TA $ A9 i $ A8 ,  $A9 = $A4 , $ A5 + $09 , $OA  
93B3  8 5  AB  STA  $AB  i $AA , $AB  = $ A4 , $ A5 + $ 0 9 , $ O A  
93 ß 5  18 CL C 
93B6  A5 A8 L D A  $A8 
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9 3B8 69  00  AO C #$00 
93BA 85  A8 S TA $A8 
9 3 B C  A5 A9 L O A  $ A 9  
93B E 6 9  CO A O C  # $ CO 
93 CO 85  A9  STA $ A9 i $ A8 , $ A9 = $A8 , $A9 + $ CO OO 
93C2  AO 00 L O Y  #$00 
93 C4 A O  1 B  CB LO A LCF AR B 1 2  i L o w c o l - F a r b e n 1 & 2 
9 3 C7 91  A8 S TA ( $ A8 ) , Y i i n V i d e o - R A M  
9 3 C9 18 CL C 
9 3 CA A5 AA L O A  $AA 
9 3 C C  6 9  00 AOC  # $0 0  
9 3 C E  8 5  A8 S T A  $A8 
9 3 00 A5 A B  L O A  $ A B  
9302  69  08 AOC  #$ 08 
9 3 04 85  A9 STA $ A9 i $ A8 , $A9  = $AA , $A B  + $ 08 0 0  
9 3 0 6  A O  1 C  CB L OA L CFARB3  i L owco l - F a r b e  3 
9 3 0 9  91 A8 STA ( $ A8 ) , Y i i n F a r b - R AM 
9 3 0 B  60 R T S  

B EF L O W COL : 
9 3 0 C  2 0  0 2  82 J SR  SGE TB YTN i l . F a rb e  h o l e n  
930F  8 E  1B  CB STX L CF AR B 1 2  
9 3 E 2  O E  1 B  CB ASL LCF AR B 1 2  
9 3 E5 O E  1B  CB ASL L CF AR B 1 2  
9 3 E8 O E  1 B  CB AS L LCF AR B 1 2  
9 3 E B  O E  1B  CB  ASL L CF AR B 12 i m a l  1 6  
93 E E  2 0  F C  8 1  J S R  SGE T B Y T C  i 2 . F a r b e  h o l e n  
93F 1 8A TX A 
9 3 F 2  00  1 B  CB OR A L CF AR B 1 2  i m i t  a l t em We r t  od e r i e r e n  
93F5  8 0  1B  CB S TA L CF AR B 12 i g i b t F a r b k o m b i n a t i o n 1&2 
9 3 F 8  A 9  OA L O A  # $O A  
93 F A  8 0  1 0  CB STA LOWCOL F LAG i LO WCOL - F l a g s e t ze n 
9 3 F O  20  F C  8 1  J SR SGE TBYTC i 3 . F a r be h o l e n  
9400 8E 1 C  CB STX LCF ARB3 i s pe i c h e r n  
9403 4 C  2 A  82 J M P  E N O SMB i B e f e h l f e r t i g  

K E R R O MA US :  
9406 78 S E I  i I n t e r r u p t s ve rh i n d e r n  
9407 A5 01 L O A  $01  i P ro ze s s o r- P o r t  
9409 2 9  F O  ANO  # $ F O  i B i t  1 a n n u l l i e r e n  
940 B  85 0 1  STA $0 1 
9400 60 RT S 

K E R ROME I N :  
940E  A5  01  L O A $0 1 
94 10  09 02 OR A #$02 i B i t  1 s e t z e n  
9 4 1 2  8 5  0 1  STA $0 1 
94 14 60 R T S  

SGE TAO R2 : i ( u n no e t i g ) um r ah m t e r  A u f r uf v on GETAO R 
94 1 5  AD  96  C5  L OA P OR T S P E I  
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9 4 18 48 PHA 
94 19 20 27 94 J SR SGE TAO R 
94 1 C  8 0  70 C5 S TA ZWSP E I l 
94 1 F  6 8  P L A  
9420 80 96 C5 S TA POR T SP E I  
942 3 A O  70 C5 L OA Z WS P E I l  
9426 60 RT S 

SGE TAO R : 
9427 20 00 80 JSR  SF RMN UM i Te rm h o l e n  
942 A 4C  16 80  J MP SF ACAO R i i n A d r e s sf o r m a t  w a n d e l n  

GAORTA B L : i Ta be l l e  fu e r  L o w-Byt e s  von $ EOOO + 320 * I n d ex 
94 2 0  00 40 80  CO 00 40 80 CO 
9435 00 40 80 CO 00 40 80 CO 
9430 00 40 80 CO 00 40 80 CO 
9445 00 

GAO RTABH : 
9446 EO 
944E EA 
9456 F4 
945E  FE 

A4MA L4 0 :  
945F A9 
946 1  8 5  
946 3 06 
9465 26  
9467 06 
9469 26 
946B 06 
9460 26  
946F A5 
9471 48 
9472 A5 
9474 48 
9475 06 
9477 26 
9479 06 
947B 2 6  
94 70 18 
947E 6 8  
947F 65 
948 1  8 5  
9483 68 
9484 65 
9486 85 
9488 60 

i T a be l l e f.  H i gh-Byt e s  von $ EOOO + 320 * I n d ex 
E 1  E2 E3 E5 E6 E7 E8 
EB EC EO EF FO F 1  F 2  
F 5  F6  F7  F 9  FA F B  F C  

00 LO A # $0 0  
A5 STA $A5 i $A5 =0 
A4 AS L $A4 
A5 R O L  $A5 
A4 ASL $A4 
A5 R O L  $A5 
A4 AS L $A4 
A5 ROL $A5 
A5 L O A  $A5 

i $ A4 , $A5 = $A4 , $A5 * 8 

P HA 
A4 L O A  $A4 

PHA 
A4 A S L  $A4 
A5 · ROL $A5 
A4 A S L  $A4 
A5 ROL $A5 i $A4 , $A5 e n t h . We r t  * 32 

C L C  
P L A  

A4 AO C $A4 
A4 STA $A4 

P L A  
A5 AOC $ A5 
A5 STA $A5 i We r t  * 40 

RT S 
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B EF C I RCL E :  
9489 20 OB  83 JSR I N CB AS8 Z j Co d e  u e b e r l e se n  
948C A9 00 L O A  #$00  
948E  80  7C C5 S TA D R E H  S I N N  
9491 80 2F C5 S TA U E 8 E R O R E H  
9494 20  27 94 J S R  SG E TAD R j M i t te l p k t .  X - K o o r d .  h o l e n  
9497 8 C  48 C8 S T Y  K MX 
949A 80 4 C  C8 STA KMX + 1  
9490 2 0  FC  8 1  J S R  SGE TB YTC j M i t t e l p k t .  Y - K o o r d .  h o l e n  
94AO 8 E  49  CB  STX  K M Y  
94A3 A9 00 L O A  # $0 0  
94A5 85  AB STA  $A8 j S t a r tw i n ke I 
94A7 85  A9 STA $ A9 
9 4A9 80 4 E  C8 STA WINK SW + 1 j W i nke l s c h r i t t  ( H  i gh ) 
94AC A9 68 L O A  #$68 
94AE 8 5  AC STA $AC  
9480 A9 01  L O A  #$0 1 
9482 85 AO STA $ A O  j $ AC , $ A O  = 3 6 0  ( E n dw i nke l )  
9484 A9 O C  L O A  # $ O C  
9 486 80  4 0  CB STA WINK SW j W i nke l s c h r i t twe i t e  = 1 2  
9489 20  F C  8 1  J SR SG ET8YTC j R a d i u s  X h o l e n 
948C 8E 48 C8 STX K R X  
948 F 20  F C  8 1  J SR SG ETBYTC j R a d i u s  Y h o l e n  
94C2 8 E  C5 C8 STX K R Y  
94C5 20 70  93 J SR G E T P K T F  j P u n k t f a r be 
94C8 20 14 A9 JSR  KR E I S j K r e i s  ze i c h ne n  
94CB  4C  2 A  82  J MP E N O SMB j B e f e h l f e r t i g  

2 0P L 40 : 
9 4CE  18  CL C 
94CF A5 20 L O A  $20 
940 1 69  28 AOC  #$28  j + 40 
9403  85 20 STA $2 0  
9405 A5 2 1  LO A $ 2 1 
9407 69 00 AOC  #$00 
9409 8 5 2 1  STA $ 2 1 j $ 2 0 , $2 1  = $ 2 0 , $2 1  + 40 
94 0 B  60 R T S  

2 3P L4 0 : 
940 C 18 CL C 
9400  A5 2 3  L O A  $ 2 3  
9 4 0 F  6 9  28 AOC  #$28 j + 40 
9 4 E 1  85 2 3  STA $ 2 3  
94E3  A5 24 L O A  $ 2 4  
94 E5 69 00 AO C #$00 
94E7 8 5  24 STA $ 2 4  j $2 3 ,  $ 2 4  = $2 3 , $2 4  + 40 
9 4 E9 60 R T S  

B EF MU LT I : 
94E A A9 2C  LO A # $2 C  
9 4 E C  8 0  B O  C 5  STA M U L T I J N  j M u l t i - F l a g s e t ze n  
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94EF  A9 9F LO A # $ 9F 
9 4 F 1  8 0  20  C S  S TA X MAX LOW 
9 4F4  A9  00  LOA  # $0 0  
9 4 F6 8 0  2 E  C S  S TA X M AX H I GH j X MAX = l S 9  
94F 9 20 CC  9 9  J S R  GE T2 N Y B  j 2  We r t e  h o l e n  
9 4 F C  AO 00 LOY #$0 0 
94F E A2 00 LOX #$0 0 
9S00 8A TX A 
9 S 0 1  AS AA L O A  $ A A  j F a rb k om b i n a t i o n  1& 2 
9S03 99 00 C O  STA $ COOO , Y  j i n V i d e o - R AM 
9S06 99 F 9  CO STA $ CO F 9 , Y  
9S09 9 9  F 3  C l  STA  $ C 1 F 3 , Y  
9S0C  9 9  EO  C2 S TA $ C2 E O ,  Y 
9S0F  E8  I NX 
9 S 10 C8 I NY 
9 S 1 1 CO F B  CPY  #$ F B  
9 S 1 3  0 0  E B  BN E $ 9S00 j Sc h l e i fe 
9S1S  20  F C  81  J SR SGETBYTC j 3 . F a r b e  h o l e n  
9 S 18 86 AA STX $AA 
9S 1A AO 00 L OY #$00 
9 S 1 C  AS AA LO A $ A A  
9S 1 E  99 00 08 STA $ 0800 , Y  j i n F a r b - R AM 
9 S 2 1  9 9  F 9  08 S TA $ 08 F 9 , Y  
9S24 9 9  F 3  0 9  STA $ 0 9 F 3 , y  
9S27 99 E O  OA STA $ O AE O , Y  
9S2A C8 I N Y  
9 S2B  CO F B  CP Y #$F B 
9S20  00  E O  BN E $ 9S 1 C  j Sch l e i fe 
9S2F  A9 18 L O A  # $ 18 
9 S 3 1  8 0  1 6  00 STA V I C ST2 j V IC  St e u e r r e g i s te r  2 
9S34 4 C  2 A  82  J M P  E N O SMB j B e f e h l fe r t i g  

B EF C OL O U R :  
9 S37 20 02 82 J SR  SG E TB YTN j We r t h o l e n  
9S3A  8E  2 0  0 0  STX V I CRAFAR j R a h m e n f a r be 
9 S30 20  FC 81 JSR SG ETB YTC j We r t h o l e n 
9S40 8 E  2 1  0 0  STX V I C H I F A R  j H i n t e r g r u n d f a r be 
9S43  4C 2 A  82  JMP  E N O SM B  j Be f e h l fe r t i g  

B EF D I R :  
9 S46 20 O B  83  JSR  INCB ASB l j Co d e  uebe r l e s e n  
9 S49 20 CC FF J SR CL R C H  j K a n ae l e  s c h l i e s s e n  
9S4C A9 01 L O A  # $0 1  
9 S4 E  2 0  C3 F F  J S R  CL O S E  j O a t e i # 1  sc h l i e s s e n  
9SS1  2 0  CC F F  J SR C L R C H  j K a n ae le  s c h l i e s se n  
9 SS4 20 B7 86 J SR  SG E T S TR j St r i n g h o l e n  
9SS7 86 AE S TX $AE j Ad r e s se n a c h  $ A E , $AF 
9SS9 8S  AF  STA $ A F  
9SSB  AO 00 L O Y  #$00 
9 SS0 B1  AE  L O A  ( $ A E ) , Y  j l e i c he n  a u s  S t r i n g 
9SSF  C9 24 CMP #$24 i " $ . 
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9561 F O  05 BEQ  $9568 ; j a ,  d a n n  we i t e r  
956 3 A9 00 L O A  #$00 ; N r .  f .  ' b a d  m o d e ' 
9 56 5  4C  8C  8 8  J M P  S E R ROU T ; F e h l e rme l d u n g  a u sg e b e n  

9 568 A4 A F  L O Y  $A F 
956A A5 69 L O A  $69  
9 56 C  2 0  BO  F F  J S R  S E TF N P A R  ; F i l e n a me np a r a me t e r  se tze n 
956F  A9  01  L O A  #$01  ; F i l e # 1  
9 571 A2 08 LOX #$08 ; Ge r a e t e n r . 8 
957 3 AO 00 L O Y  #$00 ; S e k u n d a e r a d r e s s e  0 
9 575 20  B A  F F  J S R  S ETF PAR  ; F i l e p a r a me t e r  s e t ze n 
9578 20 CO F F  J SR O P E N  ; O a t e i  o e f f n e n 
9 57B A2 0 1  LOX #$0 1 ; O a t e i  # 1  
9570 2 0  C6 F F  J S R  CH K I N ; a l s E i n g a b e k a n a l 
9 580 20 CF F F  J S R  BAS I N  ; ' St a r t a d r e s se ' u eb e r l e se n  
9583 2 0  CF F F  J SR BASIN  
9 586  20 CF  F F  J S R  BAS I N  ; ' V o rw a e r t s z e i g e r ' u e b e r l . 
9589 2 0  CF FF J SR BASIN  
9 58C  2 0  CF  F F  J S R  BAS I N  ; L o w - B y t e  B l o c k za h l 
958F  85 63  STA  $6 3 
9591  20 CF  F F  J S R  BAS I N  ; H i gh - B y t e  B l o c k z a h l 
9594 85  62  STA  $6 2  
9 596 20 4C  80  J S R  SIN TOU T ; I n t e g e r- W e r t  a u s g e b e n 
9599 2 0  CF FF J SR B A S I N  ; Z e i c h e n O a t e i n a m e  
9 59C A6 90 LOX $90 ; St a t u s b y t e S T  
959E  FO  OF  B EQ $ 95AF ; =0 ,  d a n n  we i t e r  
9 5AO 20 CC F F  J S R  CL RCH  ; K a n a e l e  s c h l i e s s e n  
9 5 A3 A9 0 1  L O A  #$0 1 
9 5A5 20 C3 F F  J S R  CL O S E  ; O a t e i  # 1  s c h l i e s se n  
9 5 A8 2 0  CC FF J SR C L R C H  ; K a n a e l e  s c h l i e s se n  
9 5A B  5 8  CL I 
9 5AC 4C  2 A  8 2  JMP  E N O SM B  ; Be f e h l fe r t i g 

95A F 2 0  0 2  F F  J S R  BSOUT  ; Z e i c h e n  a u sg e b e n 
95B2  C9 2 2  C MP  #$22  ; An f u e h r u n g s ze i c h e n  
9 5B4 00 E 3  BN E $ 9599 ; n e i n ,  d a n n  S c h l e  i fe 
95B6 2 0  CF F F  J SR B A S I N  ; n a e c h s t e s  Z e i c h e n 
9 5B 9  20  02  F F  J S R  BSOUT  ; a u s g e b e n 
95BC  C9 00 CMP #$00 ; Z e i l e ne n d e  
9 5B E 00 F6  BN E $ 95B6 ; n e i n ,  d a n n  S c h l e i fe 
9 5CO A9 0 0  L O A  #$00  ; Ca r r i a g e  R e t u r n 
9 5C2 20 0 2  F F  J S R  BSOUT  ; a u sg e b e n 
9 5 C5 4 C  8 6  95 J MP $ 9 586 ; Sc h l e i fe 

B E F MM OB : 
9 5 C8 20 02 82 J S R  SGE T B Y T N  ; S p r i t e- N r . h o l e n  
9 5 CB 8 E  B B  C 5  STX M OB N R 2  
9 5 C E  8 E  BC C5 S TX MOB N R  
9 50 1  O E  B B  C5 ASL  MOB N R2 ; i n  MOB N R2 d o ppe  l t e  N r .  
9 5 04 20 3 1  80 J SR SCHKCOM i Ko m m a  ? 
9507 A5 7A L O A  $ 7A 
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9509 
950B 
9 50 0  
9 5 0 F  
95E2  
9 5 E4 
9 5E 6  
9 5 E9 
9 5E C  

9 5 E F  
9 5F l  
9 5 F 3  
9 5 F 6  
95F9  

95F C 
9 5F E  
9 600 
9 60 3  
9606 

9609 
9 60 C  

960 F  
9612  
961 5 
9 6 17 
9 6 1 A  
9 6 1 0  
961 F 
96 22 

00 02 
C6 7B 
C6 7A 
20 59 93 
A5 F7 
00 09  
20 SB 8 C  
2 0  68 8 C  
4C  O F  9 6  

C9 0 1  
0 0  09 
20 41 8C  
20 68 8C 
4 C  OF  96  

C9  02 
00 09 
20 SB 8C  
20 4E 8 C  
4C O F  96 

20 41 8C 
20 4 E  8C 

20 F C  81  
8E B 5  C5  
A9 F O  
8 0  B4 C5  
20  AC A3 
A9 00 
80 B4 C5 
4C 2A 82 

M OB P OSS : 
9625  A5 09 
9627  A2 00 
9629  EC 85 C5 
962C FO OB 
9 6 2 E  E8 
96 2 F  AO 00 
9 6 3 1  CO OA 
96 3 3  FO  F4 
9635 C8 
96 36 4C 31 96 

9639 
963C  
9 63F 
964 1 
9643 

AC  BB  C5 
99 00 0 0  
A5 OA 
C9 0 1  
DO  15  

BN E $ 950 0 
O E C  $ 7B 

Ka p i t e l  6 

OEC  $ 7A i Ba s i c - Z e i g e r  um 1 ve r m i n d e r t  
J SR GETXYX YF  i AX , AY , EX , EY u n d  $ F 7  h o l e n  
L O A  $ F 7  i Ve r g ro e s s e r u n g s b y t e 
B N E  $ 9 5 E F  i n i c h t  n u l l ,  d a n n  we i t e r  
J S R  MOB EX L i Ve r g r . X - R i o l o e s c h e n 
J SR MOB E Y L  i Ve r g r .  V- R i o l o e s c h e n  
J M P  $960F 

CM P 
BN E 
J SR 
J S R  
J MP 

CM P 
BN E 
J SR 
J S R  
J MP 

J S R  
J SR 

J S R  
STX 
L O A  
S TA 
J S R  
LO A 
S TA 
J M P  

L O A  
L OX 
C PX 
B EQ 
INX 
L OY 
CPY 
B EQ 
I NY 
J M P  

#$0 1 
$ 95FC  
MOB EX S 
MOB EYL 
$ 9 60 F  

#$0 2 
$ 9609 
MOB EX L 
MOB EYS 
$960F  

MOB EX S 
MOB E Y S  

SGETBYTC  
MOBSP E E D  
# $FO  
MOBB EW 
MOB BEWEG 
#$00 
MOB BEW 
E N O SMB 

$09 
#$00 
MOB S P E E D  
$ 96 39 

#$0 0 
#$OA 
$ 9629 

$ 96 3 1  

L OY MOB N R2 
STA V I CMX , Y  
L D A  $ O A  
C M P  #$0 1 
BN E $ 965A 

i n i c h t  1 ,  d a n n  we i t e r 
i Ve r g r . X- R i o  s e t ze n  
i Ve r g r . V - R i o  l o e s c he n 

i n i c h t  2 ,  d a n n  we i t e r  
i Ve r g r .  X - R i o l oe s c h e n  
i Ve r g r . V - R i o se tze n 

i Ve r g r . X - R i .  se tze n 
i Ve r g r . V - R i o  s e t ze n  

i s pe e d h o l e n  

i F l a g  se t ze n  
i S pr i t e  bewe g e n  

i F l a g l o e s c h e n 
i B e f e h l f e r t i g  

i n e u e  X - P o s i t i o n  L o w  

i Ve rzoe g e r u n g s s c h l e i fe 
i f e r t i g , d a n n  we i t e r  
i a ue s s e r e n  Z a eh l e r  

; a u e s s e r e  S c h l e i fe 
i i n n e r e r  Z a eh l e r  
i i n n e r e  S c h l e i fe 

i Sp r i t e- N r . * 2 
i X - P o s i t i o n  s e t ze n  
i X - P o s i t i o n  h i g h 

; n i c h t  1 ,  d a n n  we i t e r  
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9645 AC BC CS L O Y MOB N R  
9648 AO 1 0  0 0  L O A  V I CMX8 
9 64B 1 9  78 97 O R A MB I T TA B S  , Y  i X8 - B i t  se tze n 
96 4 E  8 0  1 0  0 0  S TA V I CMX8 i X - Ue b e r t r a g s r e g i s t e r 
9 6 5 1  A5 A4 L O A  $A4 i n e u e  V - K o o r d i n a t e  
965 3 AC BB  C5  L O Y M OB N R 2  
9656 99 01  1) 0  STA V I CMY , Y  i Y - K o or d .  se tze n 
9659 60 R T S  

965A AC BC CS L O Y MOß N R  
9650  AO  10  00  L OA V I CMX8 
9 660 39 80 97 A N O  M B I T TA B L , Y i X8 - B i t  l o e  s e h e n 
9663 8 0  1 0  0 0  S TA V I CMX8 
9666  4C 5 1  96 JMP $965 1 i w e i t e r  w i e  o b e n 

B EF B F L AS H :  
9669  A9 OA L O A  # $O A  
9 6 6 B  80  O B  C 5  S TA B F L AS H J N  i B F L AS H- F l a g s e t z e n  
966E  2 0  02  82  JSR  SG E TB Y T N  i s pe e d h o l e n  
9671  EO  00  C P X  # $ 0 0  
9673 00 08 BN E $ 9670 i n i e h t  n u l l ,  d a n n  we i t e r  
9675 A9 00 L O A  #$00  
96 77 80 OB C5 S TA B F LAS HJN i F l a g l o e  s e h e n 
967A 4C 2A 82 J M P  E N O SMB i B e f e h l  f e r t i g  

9670 8 E  07 C5  S TX B F L AS HSP  i s pe e d s e t z e n 
9680 20 F C  8 1  J SR SGETBYTC i l . F a r be h o l e n  
9 683 8E 09 C5  S TX BF LAS HF I i s pe i c he r n  
9686 20  FC  8 1  J SR SGE TBYTC i 2 . F a r be h o l e n 
9 689 8E  D A  C5 S TX B F L AS HF 2  i s pe i c he r n 
968C A9 00 L O A  #$00  
968E  80  08 C5 S TA B F LZ A E  i Z a eh l e r  = 0 
9691  4 C  2A  82 J M P  E N O SMB i B e f e h l fe r t i g  

S I RQ :  i I RQ- I n t e r r up t - R o u t i n e  
9694 E E  16  C5 I N C  ZAE I RQ i Z a e h l e r e r h oe h e n 
9 697 AO 16 C5 L O A  ZA E I R Q 
969A C9 3C  CMP  #$ 3C i 60 
969C 00 08 BN E $ 96A6 
9 6 9 E  E E  1 7  C5 I N C  ZA E S EC i S e k u n d e n z a eh l e r  e r h oe h e n  
96Al  A9 00 L O A  #$00  
96A3 80 1 6  C 5  S TA ZA E I R Q  i Z a eh l e r  a n n u l l i e r e n 
96 A6 AO OB CS L O A  B F L AS H J N  i B F LASH  a k t i v ? 
96A9 C9 OA CM P #$OA 
96AB 00 2A B N E  $ 9 6 07 i n e i n ,  d a n n  we i t e r  
9 6A O  E E  08 C5 I N C  B F LZ A E  i Z a eh l e r  e r h o e h e n  
96BO  AO 08 C5 L OA B F LZAE  
96B3  C D  07 C5 C M P  B F L AS H SP i g l e i e h  S p e e dwe r t  ? 
9 6 B 6  0 0  I F  B N E  $ 9 6 07 i n e  i n ,  d a n n  w e i t e r  
9 6B8 A9 00 L O A  # $0 0  
9 6 B A  8 0  0 8  e s  S TA B F L Z A E  i Z a e h l e r  = 0 



1 7 6  

9 6 B O  38 
96B E AO 2 0  00  
96C1  E 9  F O  
96C3  CO  09  C5 
9 6 C6 FO 09 
96 C8 A O  09 C5  
9 6 CB 80  2 0  0 0  
9 6 C E  4 C  0 7  96 
96 0 1  AO OA C5 
9 604 80 2 0  0 0  
9 6 07 4C 02 97 

B EF MOB S E T :  
9 6 0 A  2 0  0 2  82 
9 6 0 0  86 AA 
9 6 0 F  AO 1 5  0 0  
96 E2 1 0  78 9 7  
9 6 E 5  8 0  1 5  0 0  
9 6 E8 20 F C  81  
96 E B  A4 AA  
9 6 E O  AO 8 8  02 
96FO C9 C C  
9 6 F 2  FO OE  
96F4 AO  B3 C5  
96F7  C9  OA  
9 6F 9  00 OE  
9 6 F B  8A 
96F C 99 F8 C3 

9 6 F F  4C  00 97 

9702 
9703 
9706 

8A 
99 F8 CF 
4C  00 97 

SEC 
L O A  
SBC 
C M P  
B EQ 
L O A  
S TA 
JMP  
LOA 
STA 
J M P  

V I C R AFAR 
#$ F O  
B F L AS HF 1 
$ 9 6 0 1  
B F L ASHF 1 
V I CRAF A R  
$9607 
B F LASHF2 
VICR AFAR 
S I RQ2 

i a k t .  R a h m e n f a r b e  

i g l e i c h  1 . F a r b e  ? 
i j a ,  d a n n  we i t e r  
i 1 .  F a r b e  
i s e t ze n  

i 2 . F a r be 
i s e tze n 
i F o r t s e t z u n g  

Ka p i t e l  6 

J S R  SG ETBYTN  i Sp r i t e- N r . h o l e n  
S TX $AA i i n $AA s pe i c he r n 
L O A  V I CMEA i S p r i t e- E i n/A u s- R e g .  
ORA MB ITTA B S , X  i B i t  s e t ze n  
STA V I CM E A  
J SR SG ETBYTC i B l o c k n r .  h o l e n  
LOY $AA i S p r i t e- N r . 
L OA V I ORAMH I i V i d e o - R AM L a g e  
CM P #$ CC i $ CC ( n a c h  M E M ) 
B EQ $ 9702 i j a ,  d a n n  z u  $ 9702 
L O A  GME M F L AG i F l a g  be i H i r e s  
CMP #$OA 
BN E $ 9709 i n e i n ,  d a n n  we i t e r  
TXA i B l o c k n r . 
S TA $ C3F8 , Y  i B l o c k r e g i s t e r , we n n  

i V i d e o - R A M  b e i $ COOO  
J M P  $ 9700 

TX A 
STA $ C F F8 , Y  
J MP  $970D 

i B l o c k n r .  
i R e g , we n n  V i d R A M  b .  $ C COO 

9709 8A TX A i B l o c k n r .  
970A 9 9  F8 0 7  STA $07F8 , Y  i R eg , we n n  V i d R AM b .  $0400 

9700 
9 7 1 0  
971 2 
971 3 
9 7 16 
971 9 
9 7 1 B  
9 7 1 0  
9720 
9722 
9725 
9728 

2 0  F C  8 1  
A4 AA 
8A 
99 27 00 
20  F C  81 
EO  01 
00 OE 
AO 1 B  00 
A6 AA 
1 0  78 9 7  
8 0  1 8  00 
4 C  36 97 

J S R  SG E TB Y T C i F a r b e  ho l e n  
L O Y $AA i S p r i t e n r . 
TX A 
STA VICMFA , Y  i F a r be  se t ze n  
J SR SGE TBYTC  i P r i o r i t a e t  h o l e n  
CPX #$0 1 
ßN E $ 9728 i n i c h t  1 ,  d a n n  we i t e r  
L OA V I CM P R  i P r i o r i t a e t s r e g i s te r 
LOX $AA 
ORA MB I T TABS , X  i B i t  s e t ze n  
STA V I CMPR  
J MP  $9736 
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972B 
972E 
9730 
9733  

9736 
9739  
973B 
9730  
9740 
9742 
9745 
9748 

974B 
9740 
9750 
9753 
9756 

AO IB 00 
A6 AA 
30 80 97 
80 IB  0 0  

20  F C  8 1  
E O  0 1  
0 0  O E  
AO  lC  0 0  
A6 AA 
1 0  78 9 7  
8 0  l C  00 
4 C  2A 82 

A6 AA 
AO  l C  00  
30  80 97  
8 0  lC  00  
4C 2A  82  

B EF MU SI C :  
9759  20 02 82 
975C 8 E  96 CB 
9 75F  20  3 1  80 
9762 20  B7 86 
9765 8 E  9B  CB 
9768 8 0  9C CB 
9 76B AO 00 
9760 8 C  90  CB 
9 770 A5 69 
9772 80 9E CB 
9 775 4C 2A 82  

M B I T TA B S  : 

L O A  
L OX 
ANO  
STA 

J S R  
C P X  
BN E 
L OA 
LOX 
ORA 
STA 
J M P  

LOX 
L OA 
A N O  
STA 
JMP  

VICMPR  
$AA 
M B I T TAB L , X  ; B i t  l o e s c h e n 
V I CM P R  

SG E TB Y T C  
# $ 0 1  
$ 974B 
V I CMMC  
$AA 

; Ar t  h o l e n 
; M u l t i - Co l o u r- S p r i t e  ? 
; n e  i n ,  d a n  n we i t e  r 
; M u l t i - Co l o u r- R e g i s t e  

MB I T TA B S , X  ; B i t  s e t ze n  
V I CMMC 
E N D SMB 

$AA 
V I CMMC 

; B e fe h l  f e r t i  9 

MB I T TA B L , X ; B i t  l o e s c h e n 
V I CMMC 
E N OSM B  ; B e f e h l fe r t i g  

J S R  SG E T B Y T N  ; O a ue r  h o l e n  
STX M U S ICOAU  ; s pe i c h e r n 
J S R  SCHK COM ; K o m m a ? 
J SR SGETSTR ; St r i n g h o l e n  
STX MUSICAOR  ; S t r i n g a d r e s se s pe i c he r n  
STA M U S I CAOR + l  
LOY  #$0 0  
S T Y  M U S I C Z l  ; Z a e h l e r  = 0 
L O A  $69  ; L a e n g e  de s S t r i n g s  
S TA M U S I C L E N  
JMP  E N O SM B  ; B e f e h l fe r t i g  

9 778 0 1  02 04 08 10 20 40 80 ; T a be l l e zum  B i t - S e t z e n 

M B IT TA B L : 
9 780 F E  FO F B  F7 EF  OF BF  7F  ; T a be l l e z u m  B i t - L oe s c h e n 

B ITWTA B :  
9 788 80 40 2 0  1 0  08 04 02 0 1  ; T a b .  d e r  B i t - W e r i g k e i t e n 

B EF F L AS H :  
9 790 A9 OA 
9792 8 0  C6 C5  
979 5  20  02 82  
9798 EO 10  
9 79A BO 18 
979C A9 OA 
979E  9 0  0 4  C5  
97Al  AO  00  

L O A  # $O A  
S TA F L ASH F L  ; F l a g  s e t ze n  
J S R  SGE TB Y TN  ; F a r b e  h o l e n  
C P X  #$ 1 0  
BC S $ 97B4 ; g r o e s s e r 1 6 , d a n n  fe r t i g  
L O A  #$OA 
S TA F L AS HF L S , X  ; F l a g f u e r  d i e s e F a r b e  
L DY # $ 0 0  
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97A3 B 1  7A LO A ( $ 7A ) , Y i a k  t .  B a s i c - Co d e  
97A5 C9 2 C  CMP #$2C i f o l g t  Komm a ? 
9 7A7 00 OB BN E $ 97B4 i n e i n ,  d a n n  fe r t i g  
9 7A9 20 02 82 J SR SGETBYTN i s peed  h o l e n  
9 7AC 8 E  C4 C5 S TX F LAS HSP i s pe i c he r n  
9 7AF A9 00 L O A  #$00 
97B 1 80 C5 C5 S TA F L AS HZAE i Z a eh l e r  = 0 
9 7B4 4 C  2 A  8 2  J M P  E N O SMB i B e f e h l fe r t i g  

F N AT :  
97B7 20 02 82 J S R  SG ETBYTN i h o l t  S p a l t e  
97BA 8A  TX A i S pa l te r e t t e n  
97B B 48  PHA 
9 7BC  2 0  F C  8 1  JSR  SGE TB YTC i h o l t  Ze i l e n a c h  X 
9 7B F  18 C L C  
97CO 68 PL A 
97C 1  A8 TAY i Spa l t e i n  Y 
9 7C2 20 FO FF  J S R  $ F F FO i Cu r s o r  s e t z e n  
9 7C5 20 7F 80 JSR SCHKKLZ i K l amme r zu  ? 
97C8 A9 00 L O A  #$0 0 
97CA 8 5  00 STA $ 0 0  i St r i n g f l a g l o e s c h e n 
97CC  20 79 00 J SR CHR GOT i l e t z t e n  Code h o l e n  
9 7CF 4C 94 8C JMP  $8 C94 i z u r  A u swe r t u n g  e i n e s  

i a r i t h m e t i s c h e n E l em e n t s  

SI RQ2 : i F o r t s e tz u n g de r I RQ- R o u t i ne  
9 7 0 2  A5 F F  L O A  $ F F  i $ FC  b i s  $ F F  r e t t e n 
9 704 48 PHA 
9 7 0 5  A5 F E  L O A  $ F E  
9707 48 PHA 
9 708 A5 F O  L O A  $ F O  
970 A 4 8  PHA 
9 7 0B A5 F C  L O A  $ F C  
970 0 48 PHA 
9 70 E  AO C6 C5 L O A  FLAS HF L i F L AS H ak  t i  v ? 
9 7 E 1 C9 OA CMP #$OA 
97E3  F O  03  BEQ $97E8 i j a ,  d a n n  we i t e r  
9 7 E5 4 C  50 98 J M P  SI RQ3 i zu r  F o r t s e t zu n g  

97E8 EE  C5 C5 I N C  F L AS HlA E i l a eh l e r e r h oe h e n  
9 7 E B  A O  C5  C5 L OA F LASHlAE 
97E E CO  C4 C5 C M P  F L AS HSP i g l e i c h  s pe e d ? 
97F 1 FO 03 ß EQ $9 7F6 i j a ,  d a n n  we i t e r  
97F 3 4C 5 0  98 JMP  SI RQ3 i z u r  F o r t se t z u ng 

97F6 A9 08 L OA  # $ 08 i $ F E , $ F F  a uf $ 0800  
97F8  85  F F  S TA $ F F  
97F A A9 00 L O A  # $00  
97FC  85  F E  STA  $ F E  
9 7F E  AO 88 02 L O A V I D R AM H I  
9801  85  F O  ST A  $FO  i $ F C , $ F O  a uf V i d eo - R AM 
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980 3 
9805 
9808 
980A 
980B 
9800  
980F  
9 8 1 0  
9 8 1 3 
98 1 5  
9 8 1 7  
98 19  
9 8 1 8  
9 8 1 0  
9 8 1 F 
9 8 2 1  
982 3 
9 8 2 5  
982 7  
982 9 
982B  
9 82 0  
9 82 F  
983 1 
983 3 

A9 00 
80 C5 C5  
8 5  FC  
A8 
BI F E  
2 9  O F  
AA 
BO 04 C5 
FO 06 
B I  F C  
4 9  80 
9 1  F C  
E 6  F E  
00 02 
E6 F F  
E6 F C  
D O  02 
E6 F O  
A5 F F  
C9 O B  
0 0  OE  
A5  FE  
C9  E8  
0 0  08 
4C 5 0  98 

B EF PAGE : 
9836  20 02 82 
9 8 3 9  EO 00 
983B  00  08 
9 8 3 0  A9 0 1  
9 8 3 F  8 0  8 C  C5 
9842 4 C  2 A  82 

9845 
9847 
984A 
9840 

SI RQ3 : 
9850 
9852 
9854 

9 8 57 
98 5A 
9 8 50 
9860 
9862 
9864 
9866  

A9 OA 
80 8C  C 5  
8 E  8 0  C5 
4 C  2 A  82 

A5 04 
FO 03 
4C 96 98 

AC  80 0 2  
B 9  9 2  9 8  
8 0  D6 C 5  
A5 CB 
C9  04 
FO 26 
C9 05 

LO A # $0 0  
STA F L AS H l A E  i l a e h l e r  = 0 
STA $ F C  
TAY 
LOA ( $ F E ) , Y i l e l l e d e s F a r b - R AM 
AN O # $ O F  
TAX i F a r b - Co d e  n a c h  X 
L OA F L ASHF L S , X  i F l a g  f u e r  d i e s e  F a r be 
BEQ $98 1 B  i n i c h t  g e s . , d a n n  we i t e r  
L O A  ( $ F C ) , Y  i l e l l e  a u s V i d e o- R AM 
EOR # $80 i B i t  7 i n ve r t .  ( R V S )  
S TA ( $ F C ) , Y 
I N C  $ F E  i $ F E , $ F F  e r h oe h e n  
B N E  $982 1 
I N C  $ F F  
I N C  $ F C  i $ F C , $ F O  e r h o e h e n 
BN E $ 9827  
INC  $ F O  
L O A  $ F F 
CM P #$OB  i E n d e k r i t e r i um l o w  
B N E  $ 980B i n e i n ,  d a n n  S c h l e i fe 
LO A $ F E  
CM P #$E8 i E n d e k r t i t e r i u. h i gh 
B N E  $ 980B i n e i n ,  d a n n S c h l e i fe 
JM P  SI RQ3 i z u r  I RQ- F o r t s e t z u n g 

JSR  SG E TB YT N  i h o l t  We r t  
CPX  #$0 0 
BN E $ 9845 i n i c h t  n u l l ,  d a n n  we i t e r 
L O A  #$0 1 
S TA PAGE F LAG  i F l a g = 1  
J M P  E N O SMB i B e f e h l fe r t i g  

L O A  
S TA 
S TX 
J M P  

# $O A  
P A G E F LAG 
PAGE W E RT 
E N O SMB 

i F l a g = $OA ( a k t i v ) 
i We r t  s pe i c he r n  
i B e f e h l fe r t i g  

LOA  $ 04 
B EQ $ 98 57 
JMP  S I RQ4 

i " - F l a g be i E i ng a be 
i n i c h t  g e s ,  d a n n  we i t e r  
i z u r  I RQ- F o r t s e tz u ng 

L OY 
L O A  
S TA 
L O A  
CM P 
B EQ 
CM P 

S HCOCTF L i Sh i ft/C= /CTR L- F l a g 
SHWER TTAB , Y i e n t s p r . We r t  
I N K E Y  i m e rk e n 
$ CB i g e d r u e c k t e T a s t e 
#$04 i F 1  
$ 98 8 C  i j a ,  d a n n we i t e r  
#$0 5 j F 3 



18 0 

9868 
986A 
986C 
986E  
9 8 70 
9872 
9874 
9877 

987A 
9870 
9880 
9883 
9886 
988 9 
988C 
988 F 

FO 1 C  
C 9  0 6  
FO 12  
C9  03 
FO 08 
A9 00 
80 06 C5 
4C 96 98 

EE 06 C5  
E E  06 C5  
E E  06  C5  
E E  06 C5  
EE  06  C5  
E E  06 C5  
EE  06  C5 
4C 96 98 

S HWE R T TA B : 
9S92  00 0 1  OS 09 

SI RQ4 : 

9S96 A5 C C  
9S9S FO  03 
9S9A 4 C  FF 9 S  

9S90 
9SAO 
9SA2 
9SA4 
9SA6 
9SAS 
9SAA 
9SAO 
9SAF 
9 S B 1  
9 S B 3  
9SB6 
9SBS 
9 S B B  
9 S B O  
9 S B F  
9 S C 1  
9SC3 
9SC5 
9 S C7 
9SC9 
9 S CB 
9SCO  
9 8 C F  
9S0 1 

AO 46  C6 
C9 OA 
FO F6 
A5 04 
00 F 2  
A5 CB 
CO 42 C6 
FO 4S 
A5 OS  
00  44 
AO 06 C5 
FO 3F  
A O  06  C5 
S5 F E  
C9 1 1  
B O  36 
A9 00 
8 5  F F  
C6 F E  
0 6  F E  
26 F F  
06 F E  
2 6  F F  
06 F E  
2 6  F F  

B EQ $9SS6 
CMP #$06 
BEQ  $9SS0 
CMP #$03 
B EQ $9S7A 
L O A  #$00 
S TA INK E Y  
J MP S I R Q4 

I N C  INK EY 
I N C  I N K EY 
I N C  I NK E Y  
I N C  I N K E Y  
I N C  I NK E Y  
I N C  I N K E Y  
IN C I NK E Y  
J M P  S I R Q4 

i j a ?  
i F 5 
i j a ? 
i F 7 
i j a ?  

Ka p i t e l  6 

i ke i ne F u n k t i o n s t a s t e  

i z u r  I R Q- F o r t se t zu n g  

i j e  n a c h  E i n s pr u n g a d r e s s e  
i um 1 b i s  7 e r h o e h e n 

i z u r  I R Q- F o r t s e t z u n g  

i Ta be l l e fu e r  S h i f t u n d  C = 

L O A  $ C C 
B N E  $ 9S90  
JMP  SI RQ5 

L O A  KEYF LAG 
CMP #$OA 
BEQ  $9S9A 
L O A  $ 04 
BN E $ 9S9A 
L O A  $ CB 
C M P  LAS TKEY 
B EQ $ 9S F7  
L O A  $ OS 
B N E  $9SF7  
L O A  I NK E Y  
B EQ $9SF7  
L D A  INKEY  
S T A  $ F E  
CM P #$ 1 1  
B C S  $ 9SF7  
L O A  # $0 0  
S T A  $ r- F  
O E C  $ F E  
A S L  $ F E  
ROL $ F  F 
A S L  $ F E  
ROL $ F  F 
A S L  $ F E  
KOL $F F 

i b l i nk t  C u r s o r ? 
i j a ,  d a n n  we i t e r  
i s on s t  zu r I RQ- F o r t s e t z u n g  

i Key- O i s a b l e- F l a g 
i g e s e t z t 
i n e i n ,  z u r  I RQ- F o r t s e t z u n g 
i " - F l a g  
i g e s e t z t , d a n n  z u r  I RQ- F . 
i g e d r u e c k t e T a s t e  
i g l e i c h  l e t z t e r  T a s t e ? 
i j a ,  d a n n  we i t e r  
i I n se r t- Mo d u s  ? 
i j a ,  d a n n  we i t e r  
i g e d r u ec k t e  F u n k t i o n s t a s t e 
i k e i n e ,  d a n n  we i t e r  

i F k t . -T a s t e n n r  g ro e s s e r  16  
i j a ,  d a n n we i t e r  
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9803 
9805 
98 07 
9808 
98 0 A  
980 C 
98 0 E  
98EO 
98E2 
98 E4 
9 8 E 6  
98 E8 
9 8 E A  
98 EC  
98 E E  
98 F 1  
98F2  

98F 5 
9 8 F 7  
9 8 F 9  
98 F C  

SI RQ5 : 
98F F 
9 902 
9 90 4  
9 906 
9 909  
9 90 A  
9 90 C  
990 0  
9 90 F  
9 910 
991 2 
9 9 13 
9 91 5  

06 F E  
2 6  F F  
18 
A5 F E  
6 9  4 0  
8 5  F E  
A 5  F F  
6 9  C6 
85  F F  
AO 00 
B 1  F E  
F O  O B  
CO OF 
FO  07 
99 77 02 
es 
4C E6 98 

84 C6 
A5 CB 
80 42 C6 
4C F F  98 

AO 9 1  CB 
C9 OA 
00 03 
20 6 1  8 A  
6 8  
8 5  F C  
6 8  
8 5  F O  
6 8  
8 5  F E  
68 
85 F F  
4C 3 1  E A  

B EF PL AY :  
9 918 20 02 82 
9 9 1 B  EO 0 2  
9 9 1 0  0 0  00  
9 9 1 F  A 9  0 0  
9 9 2 1  80 8 A  CB 
9924  A9 OA  
9 926  80  91  CB  
9929  4 C  2 A  82 

9 9 2 C  
9 9 2 E  
9 9 3 0  

E O  0 1  
0 0  1 1  
A 9  00 

ASL 
ROL 
CL C 
L O A  
A O C  
STA 
L O A  
AO C 
STA 
L O Y  
L O A  
B EQ 
CP Y 
B EQ 
S TA 
I N Y  
JMP  

STY 
L O A  
S TA 
J MP 

L O A  
CMP 
BN E 
J SR 
P L A  
ST A  
P L A  
STA  
PL A 
S TA 
P L A  
STA 
JMP  

$F E 
$F F j $ F E , $ F F  = 16 * F T a s te n n r . 

$ F E  
#$40 
$ F E  
$ F F  
# $ C6 
$ F F  j $ F E , $ F F  = $ F E , $ F F  + $ C640  
#$00  
( $ F E ) , Y  j l e i c he n  a u s  K EY TA B  
$ 9 8 F 5  j O ,  d a n n  w e i t e r  
#$O F j 1 5 l e i c he n ? 
$ 9 8 F 5  j j a ,  d a n n  we i t e r  
TAS TP UF F , Y  j l e i c he n i n  T a s t . p uf f .  

j n a ec h s t e s l e i c h e n 
$ 9 8 E6 j Sc h l e i fe 

$C6 
$ CB 
LAS TKEY 
S I R Q5 

PL AY F LAG 
#$OA 
$ 9909 
S I R Q P L AY 

$ F C  

$ F O  

$ F E  

$ F F  
B I RQ 

j An z . l e i c h . i m  Ta s t . p uf f .  
j g e d r u e c k t e  T a s t e  
j m e rk e n 
j ( u n s i n n i g )  

j P L AY a k t i v ? 

j n e i n ,  d a n n  we i t e r  

j $ F C  b i s  $ F F  w i e d e rh e r s t .  

j z u r  no r m a l e n  I RQ- R o u t i n e  

J S R  SGETB YTN j We r t ( 0 , 1 , 2 )  h o l e n 
C P X  #$02 
BN E $ 99 2 C  j n i c h t  2 ,  d a n n  we i t e r 
L O A  #$00  
STA MUSI Cl4 j l a eh l e r  = 0 
L O A  #$OA 
STA PL AY F LAG j F l a g s e t ze n 
J M P  E N O SMB j B e fe h l  f e r t i g  

CPX #$0 1 
BN E $ 9941 
L O A  #$00 

j n i c h t  1 ,  d a n n  we i t e r  
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993 2 
9935  
9937  
9 93A 
9 93 0  
9 93 F  
9941 
9 944 

80 8A CB 
A9 OA 
80 91 CB 
AO 9 1  CB 
C9 OA 
FO F 9  
2 0  O E  8A 
4C 2A 82 

B EF CE NTR E :  
9 947 20 O B  8 3  
994A 20 B 7  86 
9 940 86 AC 
994F 85 AO 
9 9 5 1  18 
9 952 A9 28 
9954 E5 69 
9956 85 6A 
9 958 46 6A 
995A A9 1 0  
9 9 5 C  2 0  02  F F  
9 9 5 F  C6 6 A  
9 9 6 1  A 5  6A 
9 96 3  C9 F F  
9965 0 0  F3  
9967 AO  00  
9969  4C  72 99  

996C  
996 E 
9 971 
9972 
9 974 
9976 

B 1  AC 
20 02 F F  
C8 
C4 69 
00 F6 
4C 2A 82 

B EF E NV E LOP E : 
9 979 20 02 82 
997C 20 6F 9A 
9 97F CA 
9 980 86 A6 
9982 20 31  80 
9 985  A5 7A 
9987 00 02 
9989 C6 7B 
998B C6 7A 
9 980 20  CC  99 
9990 A5 AA 
9 992 8 5  A8 
9994 20 3 1  80 
9 997 A5 7A 
9999  00 02 

STA 
L O A  
STA 
L OA 
CM P 
BEQ  
J SR 
JMP 

JSR 
J SR 
STX 
STA 
CL C 
LOA  
SBC  
STA 
LSR  
LOA  
JSR  
OEC  
LOA  
CM P 
B N E  
LOY 
JMP 

MU SI CZ4 
#$OA 
PL AYF LAG 
P L AYF LAG 
#$OA 
$993A 
P L AYENO  
ENOSM B  

INCB ASB Z 
SGETSTR 
$AC 
$AO 

# $28 
$69 
$6A 
$6A  
#$ 10  
BSOU T  
$6A 
$6A 
#$F F 
$ 995A 
#$0 0 
$ 9972 

L O A  ( $AC ) , Y  
J SR BSOUT 
INY 
CPY $69 
BN E $ 996C 
J MP E N O SMB 

i Z a eh l e r  = 0 

i F l a g se tze n 
i F l ag t e s te n 

Ka p i t e l  6 

i no c h  ge s . , d a n n  S c h l e i fe 
i F l a g  u n d  Z a eh l e r  r u e c k s .  
i Be f e h l fe rt i g  

i Co d e  uebe r l e se n  
i St r i ng h o l e n  
i St r i n g a d r .  n a c h  $ AC , $AO 

i40 Spa  l t e n  
i - St r i n g l a e n g e  

i « 40  - L e n )  d i v 2 )  
i Cu r sor  r i g h t 
i a usg ebe n 
i Z a e h l e r  ve r m i n d e r n  

i Z a eh l e r a bg e l a uf e n  ? 
i ne i n ,  d a n n Sch l e i fe 

i St r i ng a u sg e b e n  

i Z e i c he n  a u s  S t r i n g 
i a u sg e b e n 
i n aec h s t e s  Z e i c he n  
i St r i n g l a e n ge e r r e i c h t ? 
i n e i n ,  d a n n  S c h l e i fe 
i B e f e h l f e r t i g  

JSR  
J SR 
OEX 
STX 
J SR 
L O A  
B N E  
OEC  
O E C  
JSR  
LOA 
STA 
J SR 
LOA  
BN E 

SGETB YTN i St i mme n r . h o l e n  
X 1 23 i l i e g t  X zw . 1 u n d  3 ? 

$A6 
SCHKCOM 
$ 7A 
$998B 
$ 7B 
$7A 
GET2 NYB 
$AA 
$ A8 
SCHKCOM 
$ 7A 
$ 9990 

; St i mme n r .  - 1 
i Ko m m a  ? 
i B a s i c - Z e i g e r  ve rm i n d e r n  

i h o l e  2 H a l b by t e s  ( A , O ) 

i AO i n  $A8 me r k e n 
i Komma  ? 
i Ba s i c - Z e i g e r  ve rm i n d e r n  
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999B C6 78 O EC $ 7B 
9 9 9 0  C6 7A O E C  $ 7A 
9 99F  2 0  C C  9 9  J S R  GE T2 NYB  j 2  H a l b b y t e s  ( S , R ) h o l e n  
9 9 A2 06 A6 A S L  $ A6 j S t i m me n r . ve r do p pe l n  
9 9A4 A6 A6 LOX $A6 j a l s I n dex i n  T a b .  
9 9A6 B O  54 9A L OA S I D TAB , X  j R e g i s t e r a d r e s s e  
9 9A9 85 20 STA $ 2 0  j n a c h  $ 2 0 , $ 2 1  
9 9AB E8 I NX 
9 9AC ßO 54 9A LO A SI O TAB / X  
9 9AF 85  2 1  S T A  $2 1 
99B 1 46 A6 L S R  $ A6 j S t i mmn r .  w i e d e r  h a l b i e r e n  
9 9 B 3  AO 06 L OY #$06 j Of f s e t  f u e r Su s t . /R e l e a se 
99B5  A5  AA L O A  $ AA j S R-We r t  
9 9B7 91  20  S TA ( $ 20 ) / Y  j s e t ze n  
99B9  A4  A6 LOY  $A6 
9 9B B  9 9  AO CB STA SRTAB , Y  j i n T a be l l e  a b l e g e n  
9 9 B E  AO 05 L O Y  #$ 05 j Of f s e t  f u e r  A t t a c k/O e c a y  
9 9CO A5 A8 L O A  $ A8 j AO-We r t  
9 9 C2 91  20 STA ( $ 20 ) , Y j s e t ze n  
99C4 A4 A6 LOY  $A6 
9 9C6 99 A4 CB STA AOTAB , Y  i i n T a be l l e a b l e g e n  
9 9 C9 4 C  2 A  82 J MP E N O SMB j B e f e h l fe r t i g  

G E T2 NY B : j h o l e  2 We r t e  v o n  0 - 1 5  
9 9 C C  2 0  0 2  8 2  J SR SGETBYTN j h o l e B y t e - W e r t  
9 9CF 2 0  6A 9A JSR  XN Y B  j l i e g t  X z w . 0 u n d  1 5  ? 
9 9 0 2  86 AA STX $AA 
9 904 06 AA AS L $AA 
9 9 06 06 AA A S L  $AA 
9 908 06 AA ASL $AA 
9 9 0 A  06 AA ASL  $ AA i We r t  = We r t  * 16  
9 90 C  2 0  02 82 J S R  SGETB YTN  j h o l e  2 .  B y t e- W e r t  
9 9 0 F  2 0  6 A  9A J SR X NYB j l i e g t  X zw . 0 u n d  1 5  ? 
9 9 E 2  8 A  TX A 
9 9 E 3  0 5  A A  OR A $ A A  j m i t ( 16 * 1 . We rt )  o d e r n  
9 9 E5 8 5  AA ST A  $ AA j i n $ A A  a b l e g e n 
9 9 E 7  60 RT S 

B EF CG O TO : 
9 9E8  20 OB 83 J S R  I N CB ASB Z i Co d e  u e b e r l e se n  
9 9 E B  2 0  0 0  8 0  J SR S F R M N U M  i We r t  h o l e n  
9 9 E E 2 0  16 80 J S R  SF ACAO R i i n Ad r e s sf o r m a t  um r e c h ne n  
9 9 F 1  2 0  O F  8 1  J SR SGOTO l l  i GOTO- B e f e h l d u r c h f u e h r e n  
9 9F4  4C 2 A  8 2  J M P  E N O SM B  i Be f e h l fe r t i g  

B EF WA V E : 
9 9F 7  2 0  0 2  82 J S R  SGE TB YTN  i h o l e  S t i mm n r .  
9 9 F A  20 6 F  9A J SR X 1 23  i zw i s c h e n  1 u n d  3 ? 
9 9 F O  CA O EX 
9 9F E  8 6  AA  STX $AA i St i mmn r .  - 1 n a c h  $ AA 
9AOO 20 31 80 J SR SCHKCOM i K o m m a  ? 
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9A0 3 20 09 9A J SR  B I N CON 
9 A06 4 C  35 9A J MP $ 9A35 

B I N CON : 
9 A09  A9 00 
9AOB 8 5  A6 
9 AO O  8 5  A8 
9 AO F  AO 00 
9Al l B I  7A 
9A13  C9  30  
9A1 5 F O  12 
9A17 C9 31  
9A19 FO  05 
9AIB  A9 04 
9AI 0 4 C  8C 8 8  
9A20  A 4  A6 
9A2 2  A5 A8 
9 A2 4  19 88 97 
9A27 8 5  A8 
9A2 9 E 6  A6 
9A2 B  2 0  O B  83 
9A2 E  A5 A6 
9A30 C9 08 
9A32 00 OB 
9A34 60 

i F o r t se t z u n g von 
9 A3 5  06 AA 
9A3 7  A4 AA 
9A39 B9 54 9A 
9A3C 85 20 
9A3 E  es 

L O A  
S T A  
STA 
L OY 
LO A 
CMP 
B EQ 
CMP 
B EQ 
L O A  
JMP  
LOY 
LOA 
O R A  
STA 
INC  
J SR 
LOA  
CM P 
B N E  
RT S 

# $0 0  
$A6 
$ A8 
#$00 
( $ 7A ) , Y  
#$30 
$9A2 9  
#$ 31  
$9A2 0 
#$04 
S E R R O U T  
$A6 
$ A8 
B ITWTAB , Y 
$A8 
$ A6 
I N CBASBZ 
$ A6 
#$08 
$ 9 AOF 

B EF WA V E  
A S L  $AA 
L OY $AA 
L O A  SI O TAB , Y  
STA $20 
INY 

S I O TAB , Y  
$ 2 1 
#$0 4 
$A8 
( $2 0 ) , Y  
$AA 
$AA 

Ka p i t e l  6 

i B i n a e r e n A u s d r u c k  h o l e n  
i F o r t se t z u ng s . u .  

i B i t z a e h l e r  
i E r ge b n i s  

i a k t .  B a s i c- Z e i c he n  
i · 0 · 

i i a ? 
i ' 1 · 

i j a ? 
i N r .  f .  ' n o t  b i n a ry c h a r ' 
i F e h l e rme l d u n g  a u sg e b e n 

i E r geb n i s  m i t  We r t  o d e r n  

i B i t za eh l e r  e r h oeh e n  
i n a e c h s t e s Z e i c h e n  l e se n  

i 8  Z e i c he n g e l e se n ? 
i n e i n ,  d a n n S c h l e i fe 

i St i mmn r .  ve rdo p pe l n  
i a l s Z e i g e r  i n  S I O TAB 

i $20 , $ 2 1  a uf S I O - R e g . 

i Of f s e t  f u e r  Wa ve f o r m  
i We r t  f u e r  Wa v e f o r m  
i s e t ze n 

9A3F B9 54 9A 
9A4 2  85 2 1  
9 A4 4  A O  04 
9A46 A5 A8 
9A48 91 20 
9A4 A  46 AA 
9A4 C  A4 AA 
9 A4 E  99 4A C6 
9A5 1  4 C  2 A  82 

L OA 
STA 
LOY  
L O A  
STA 
L S R  
LOY 
S TA 
J M P  

WA VETAB , Y  i i n T a be l l e  a b l e g e n  
E N O SMB i B e fe h l  fe r t i g  

SI O TA B : 
9A54 00 04 07 04 OE  04 

O SCB MOU T :  
9A5A AO 00 
9A5C B9 A3 86 
9A5F FO  06 
9A6 1  2 0  0 2  F F  
9A64 es 

LOY #$0 0 
L O A  $ 8 6A3 , y  
B EQ $ 9A67 
J SR  BSOU T  
I NY 

i Ta be l l e d e r  S I O - Re g . -Ad r .  

i Z e i c h .  a .  Me l d .  ' d s- c b m ' 
i E n d e  ? 
i Z e i c h e n a u s g e b e n 
i n a e c h s t e s Z e i c h e n  
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9A6 5 00 F 5  BN E $ 9A5 C i Sc h l e i fe 
9A67 4 C  74 91  J M P  B EF O  i z um  L e e r b e f e h l 

X N Y B : 
9 A6 A  EO 10 CPX #$ 1 0  i X  k l e i n e r  a l s  16 ? 
9A6C BO OA B C S  $ 9A78 i n e  i n ,  d a n n  F eh l e r  
9 A6 E  6 0  RT S 

X 1 2 3 :  
9A6 F  EO 04 CPX #$04 i X  k l e i ne r  a l s  4 ? 
9A7 1 BO 05 B C S  $ 9A78 i n e i n ,  d a n n  F eh l e r  
9 A73  EO 00 CPX #$0 0 i X =O ? 
9A75 FO 01 B EQ $ 9A78 i j a ,  d a n n  F e h l e r  
9A77 60 R T S  

9A78 A9 00 L O A  # $0 0  i N r .  f .  ' b a d  mo d e ' 
9A7A 4C 8C 88 J MP S E R R O UT  i F e h l er a u sg e b e n 

i P u nk t i m  M u l t i - Co l o u r - Mo d u s 
9A70 A5 F 7  L O A  $ F7  i P u n k t f a r be 
9 A7F C9 OB CM P #$O B  
9A8 1 F O  4 C  B EQ $ 9ACF i = l l , d a n n  we i te r  
9A8 3  C 9  0 0  CM P #$0 0 
9 A8 5  00 06 BN E $ 9A8 0 i n i c h t  0 ,  d a n n  we i t e r 
9A87 20  B4 9A J SR GB I T C L R  i 1 . B i t  l o e s c h e n 
9 A8 A  4 C  B4 9A J M P  GB I T CL R i 2 . B i t  l o e s c h e n 

9A8 0 C9 0 1  CM P #$0 1 
9A8 F 00 06 BN E $ 9A9 7 i n i c h t  I ,  d a n n  we i t e r  
9A91 20  B4  9A J SR GB ITCLR  i 1 . B i t  l oe s c h e n  
9A94 4C AB 9A J M P  GB I T S E T  i 2 . B i t  se t z e n 

9A9 7 C9 02 CM P #$0 2 
9A9 9  00 06 BN E $ 9AA1 i n i c h t  2 ,  d a n n  we i t e r  
9A9B 2 0  AB 9A J SR GB I TS E T  i 1 . B i t  s e t ze n  
9A9 E 4 C  B4 9A J M P  GB IT CL R  i 2 . B i t  loe s c he n 

9AA1 C9 03 CM P #$0 3 
9AA3 00 18 BN E $ 9ABO i n i c h t  3 ,  d a n n  we i t e r  
9AA5 2 0  A B  9A J SR GB I T S E T  i 1 . B i t  s e t ze n 
9AA8 4C AB 9A JMP  GB I T S E T  i 2 . B i t  s e t ze n 

G B IT SE T : i s e t z t  B i t  i m  G r a f i k - R AM 
9AAB B I  A8 L O A  ( $ A8 ) , Y i l e  l l e i m  G r a f i k- RAM 
9AAO 1 0  3 0  93 OR A G B I T TA B S  , X  i m i t  B i t  od e r i e r e n  
9ABO 91 A8 S TA ( $ A8 ) , Y 
9AB2 E8  I NX i n a ec h s t e s  B i t  a n p e i l e n  
9AB3 60 R T S  

G B I T CL R :  i l o e s c h t  B i t  i m  G r a f i k - R AM 
9AB4 B I  A8 L D A  ( $ A8 ) , Y i l e l l e i m  G r a f i k - R AM 
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9AB6 
9AB9 
9ABB  
9ABC  

30 4 0  93 
9 1  A8 

A N o  GB IT TABL , X  i e n t s p r . B i t  loe s c h e n 
STA ( $A8 ) , Y  

E8 
60 

9ABo C9 04 
9ABF 00 O E  

INX i n a ec h s t e s  B i t  a n p e i l e n  
RTS  

CMP #$0 4 
BN E $ 9ACF i n i c h t  4 ,  d a n n  we i t e r  

i P u n k  t 
9AC I 
9 AC3 
9AC6 
9AC8 
9 AC9 
9ACC 
9ACE 

, i nve r t i e r e n ' 
B I  A8 L oA 
50 3 0  93 E OR 

( $A8 ) , Y 
GBITTABS , X  i l . B i t  i nve rt i e r e n  

9 1  A8 STA ( $A8 ) , Y  i ( u n s i n n i g ) 
E8 I NX 
50 3 0  93 E OR GBITTABS , X  i 2 . B i t  i nve r t i e r e n  

( $A8 ) , Y 9 1  A8 STA 
60 RTS 

i P u n k t  
9ACF  
9A01 
9A04 
9A06 
9A08 
9AoA 
9AoB 
9Aoo 
9 A EO 
9A E 2  
9 A E4 
9AE6 
9 A E8 

t e s t e n  
B I  A8 
3 0  30 93  
F O  04 
A9 02  
8 5  90 
E8 
BI A8 
30 30 93 
FO 06 
A5 90 
09 0 1  
85 90 
60 

I N CA6A7 : 
9AE 9  E6  A6 
9 A E B  00 02 
9AEo E6 A7 
9 A EF 60 

I N CA8 A9 : 
9AFO E6 A8 
9AF2  00 02  
9AF4 E6 A9 
9AF6 60 

B EF R EP E AT :  
9AF7 AC 17  C6 
9AFA CO 09 
9AFC 90 05 

9AF E  A 9  09 
9BOO 4C 8 C  88 

( $A8 ) , Y  
GB ITTABS , X  i l . B i t  
$9Ao A i =O , d a n n  
#$02 
$ 90 i S T = 2 

? 
we i t e r  

L o A  
ANo 
B EQ 
L o A  
STA 
I NX 
L o A  
ANo 
BEQ  
L o A  
OR A 
STA 
RTS 

i l e i g e r  a uf 2 . B i t 
( $A8 ) , Y 
GB I TTABS , X  
$9AE8 i =O , d a n n we i t e r  
$ 90 
#$0 1 
$ 9 0  

I N C  $A6 
BN E $ 9AEF  
I N C  $A7 
RT S 

I N C  $A8 
BN E $ 9AF6 
I N C  $A9 
RT S 

i S T = ST  o r  1 

i $ A6 , $A7 e rh oe h e n 

i $ A8 , $A9 e rh oe h e n  

L D Y  S P R EP E AT i St a c k po i n t e r  f .  R EP E AT 
CPY  #$09 i k l e i n e r  a l s  9 ? 
BCC $ 9B03  i j a ,  d a n n  we i t e r 

LoA  # $09 i N r .  F .  ' s ta c k  t o o  l a r g e ' 
J MP S E R R OU T  i F eh l e r  a u sg e b e n 
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9B0 3 
9B04 
9B06 
9B09 
9 B O A  
9BOC  
9BOF  
9B12  

C8 
A5 7A 
99 03 C6 
C8 
A5 7B 
99 0 3  C6 
8C 17 C6 
4 C  74 9 1  

B EF U NTI L :  
9B 1 5  20 O B  8 3  
9B 18 AO  1 7  C6 
9B I B  C9 02 
9B ID BO 05 

9B I F  A9 08 
9 B 2 1  4 C  8 C  88 

9B 2 4  
9B27 
9 B 2 A  
9 B 2 C  
9 B 2 E  
9B3 1 
9 B 34 

9B 3 7  
9 B 3A 
9 B 3 D  
9 B 3 F  
9 B 4 0  
9B43 
9 B4 5  

20  3 A  80 
20 79 00 
A5 61 
F O  09 
CE 17 C6 
CE 17 C6 
4C 2A 82 

AC  17  C6 
B9 03 C6 
8 5  7B 
88 
B9 03 C6 
85 7A 
4C  74  91 

B EF R E TR ACE : 
9B48  A E  0 1  C6 
9B4B EO OA 
9B4D  FO 05 
9B4F A9 00 
9B 5 1  4C 8C 8 8  

9B54 2 0  E 9  89  
9B57 4C 74 9 1  

B EF T R ACE : 
9 B 5 A  2 0  02 82 
9B5D  8 E  0 1  C6 
9B60  4C  2A 82 

B EF OP TI ON : 
9B6 3 20  02 82 

INY i P o i n t e r  e r h oe h e n  
L D A  $7A i B a s i c- Z e i g e r  a u f 
S fA S TACKR EP E AT , Y  i St a p e l l e g e n  
I N Y  
LD A $ 7B 
S TA S TACK R E P E A T , Y  
S TY S P R EP E AT i St a pe l ze i g e r  s p e i c h e r n  
J M P  B E FO  i z u m  L e e r b e fe h l 

J S R  
L DA 
CM P 
B C S  

I N CB ASB Z 
S P R E P EAT 
#$0 2 
$ 9B24 

i Co d e  u e b e r l e se n  
i R EP EAT- S t a c k  
i g ro e s s e r  g l e i c h  2 ? 
i j a ,  d a nn we i t e r  

L D A  # $08 i N r .  f .  ' u n t i l w i t ho u t  r . ' 
J MP  S E R R O U T  i F eh l e r  a u sg e be n  

J S R  
J SR 
L D A  
B EQ 
D EC 
D EC 
JMP  

SF R M E V L  
CHR GOT 
$ 6 1  
$ 9B 37 
SP R EP E AT 
S P R E P E AT 
E N D SM B  

i Au s d r u c k  h o l e n  
i l e t z t e n  B a s i c - Co d e  
i Ex p o n e n t  von  F AC 
i n u I l ,  d a n n  we i t e r  
i St a pe l ze i g e r  - 2 

i Be f e h l fe r t i g  

L D Y  S P R EP E AT i St a pe l ze i g e r  f .  R EP E AT 
L D A  S TACKR E P E AT , Y 
S TA $ 7B i Ba s i c - P ro g r a m m za eh l e  m i t  
D EY i l n h a l t  vom S t a pe l l a d e n  
L D A  S TACKR EP E AT , Y  
S TA $7A 
J M P  B EFO  i z um L e e r b e f e h l 

LDX  T R AC E F LAG i TR AC E  a k t i v ? 
C P X  #$OA 
B EQ $9B54 i j a ,  d a n n  we i t e r  
L D A  #$00 i N r .  f .  ' b a d  m o d e ' 
JMP  S E R R O U T  i F e h l e r  a u s g e b e n 

J S R  TR AC E S H 1  i T r a c e- F e n s t e r  m a l e n  
J M P  B E F O  i z u m  L e e r b e fe h l 

J S R  SGE T B Y T N  i h o l t  W e r t  ( 0  b zw .  10 ) 
STX  TRACEF LAG i a l s  F l a g s pe i c h e r n 
JMP  E N D SM B  i Be f e h l fe r t i g  

JSR  SGE TB Y TN i h o l t  W e r t  ( 0  b zw .  10 ) 
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9B6 6 
9B69 

B EF I F :  
9B6 C 
9B6 F 
9B7 2 
9B75 
9 B 7 7  
9B79 
9B7B 
9B7E  
9B80 
9B83 
9 B8 5  
9B87 
9B8 9 
9B8B  
9B80  
9B8 F 
9 B 9 2  
9B94 
9 B 9 6  
9B98 
9B9B  

8 E  O C  C5 
4 C  2A 82  

20  OB  83  
20 3A 80 
20 79 00 
C9  89  
F O  05 
A9 A7 
2 0  5E  80 
A5 6 1  
8 0  CB C5 
00 I F  
AO 00 
Bl 7A 
FO  16 
C9 64 
00 09 
20 OB 83 
Bl 7A 
C9 47 
F O  06 
2 0  OB 83 
4C 87 9B 

9B 9 E  20 OB 83 
9BAl 4C 2 A  82 

9B A4 
9BA6 
9 B A8 
9BAA 
9 B AC 
9BAE 
9B BO 
9BB3  

9B B6 
9 B B8 
9B BA 
9 B BO 
9BCO 
9 B C3 
9BC4 
9 B C7 
9BC8 

9BCB 
9BCO 
9BCF  

AO  00 
Bl 7A 
C9 3A 
BO I F  
C 9  20 
00 06 
20 O B  8 3  
4C A4 9B 

C9 60 
FO F6 
2 0  00 80 
20 16 80 
20 55 80 
48 
20 F 3  82 
68 
4C AE A7 

A5 7A 
00 02 
C6 7B 

S TX 
J MP 

J SR  
J SR 
J SR  
CMP 
B EQ 
L O A  
J S R  
L O A  
S TA 
B N E  
LOY 
LOA 
BEQ 
CMP 
BN E 
J SR 
LO A 
CMP 
BEQ 
J SR 
JMP 

O P TF LAG 
E N O SMB 

I N CB ASB Z 
S F R M E V L  
CHR GOT 
#$89 
$9B7E 
#$A7 
SCHKZ E I 
$ 6 1  
I F F L AG 
$ 9BA4 
#$0 0 
( $7A) , Y  
$9B Al 
#$64 
$ 9B98 
IN CBASBZ 
( $ 7A ) , Y  
#$47 
$9B9 E 
IN CBASBZ 
$9B8 7 

Ka p i t e l  6 

i a l s F l a g s pe i c h e r n  
i Be f e h l f e r t i g  

i Co d e  u e b e r l e se n  
i Au s d r uck  a u swe r t e n 
i l e t z t e s  Z e i c he n  
i Code  f u e r  GOTO 
i j a , d a n n  we i t e r 
i Co de f u e r T H E N  
i f o l gt d i e se r  Co d e ? 
i Ex p o n e n t  v o n  E r g e b n i s  
i a l s F l a g s pe i c h e r n  
i we n n  n i c h t  0 ,  d a n n  we i t e r  

i a k t . B a s i c- Co d e  
i Z e i l e n e n d e , d a n n  fe r t i g  
i S i m o n ' s  P r a e f i x  ? 
i n e i n ,  d a n n  we i t e r  
i P r a e f i x  u e be r l e se n  
i n a ec h s t e r  Cod e 
i Co de f u e r E L S E  
i j a ,  d a n n  we i t e r  
i n a e c h s t e n Co d e  
i Sc h l e i fe 

JSR  I N CB ASB Z i Co d e  ( E LS E )  u e b e r l e se n  
J MP E N O SMB i B e f e h l fe r t i g  

LOY 
L OA 
CM P 
B C S  
CM P 
BN E 
JSR  
JMP  

#$0 0 
( $7A ) , Y 
#$3A 
$ 9B CB 
#$2 0 
$ 9BB6 
INCB ASB Z 
$ 9BA4 

#$60 
$ 9B BO 
SF R MN UM 
SF ACAOR 
SG OT01 

i a k t . Code  
. . . . 
, . 

i g r o e s s e r  a l s  9 , d a n n  we i t e r  
I 

. . 

i n e i n  ? 
i n a e c h s t e n  Co d e  
i Sc h l e i fe 

i Sh i f t- B l a n k  
i j a ,  d a nn s . o . 
j Au s d r u c k  h o l e n 
j i n Ad r e s sf o r m a t  w a n de l n  
i GOTO- B e f e h l a u sf u eh r e n  

CM P 
ß EQ 
JS R  
J SR 
JSR  
P HA 
JSR  
P L A  
JMP  

BAS ROME I j Ba s i c  e i n  

$A7A E 

L O A  $ 7A 
B N E  $ 9 BO l 
OEC  $ 7B 

j z u r  I n t e r p r e t e r s c h l e i fe 

j Ba s i c- Z e i g e r  ve rm i n d e r n  
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9B 0 1  C 6  7A O E C  $ 7A 
9 A 0 3  6C  0 8  0 3  J M P  ( $0 308 ) j z u r  A u sf u eh r u n g  e i n e s  B e f . 

B EF AUTO : 
9B06  20 OB 83 J S R  I N CB ASB Z j Co d e  uebe r l e s e n  
9B09  20  00  80 J S R  S F R M N U M  j We r t  h o l e n  
9BO C 2 0  16 80 J S R  SF ACA O R  j i n Ad r e s sf o r m a t  
9 B O F  8 0  F F  0 1  S TA AUTOZ I + 1  j An f a n g swe r t  
9B E2 8C FE 0 1  STY AUTOZ I 
9B E5 20 FC 81 J SR SGETB YTC j l n k r em e n twe r t  h o l e n  
9 B E8 8 E  B1 C5 S TX AUTOI N C  
9 B E B  A9 OA L O A  #$OA  
9B E O  8 0  B2 C5 S TA AUTOF LAG j F l a g s e tze n 
9BF O  38 S E C  
9B F 1  AO  FE  0 1  L O A  AUTOZ I j An f a n g s we r t  um I n k . We r t 
9 B F 4  E O  B 1  C 5  SBC  AUTOIN C j ve r m i n d e r n 
9B F7 80 FE  0 1  STA AUTOZ I 
9BFA  AO F F  0 1  L O A  AUTOZ I + 1  j H i g h - B y t e  
9B FO  E9  00  SBC  #$0 0 
9 B F F  8 0  F F  0 1  S TA AUTOZ I + 1  
9 C0 2  4 C  2 A  82  JMP  E N O SM B  j Be f e h l fe r t i g  

B EF R E S E T : 
9 C0 5  20  OB  83  JSR  I N CB ASB Z j Co d e  u e b e r l e se n  
9C08 20 00 80 J SR S F R M N U M  j We r t  h o l e n  
9 COB  20  16 80 J S R  SF ACAO R j i n Ad r e s s f o r m a t  wa n d e l n  
9CO E 85 15  ST A  $ 15 j n a c h  $ 14 , $ 1 5  u n d  
9 C 1 0  8 5  40 STA $ 4 0  j n a c h  $ 3 F , $4 0  ( O ATA- Z e i l e )  
9 C 1 2  8 4  1 4  S T Y  $ 14 
9 C 14 84 3F STY $3F 
9 C 16 20 70 80 J S R  SSTR P Z  j P ro g r a m m ze i l e s u c he n 
9C19  38 S E C  
9 C 1 A  A5 5F LO A $ 5 F  
9 C 1 C  E 9  0 1  S B C  #$0 1 
9 C 1 E  A4 60 L O Y  $60 
9C20  BO 0 1  B C S  $ 9 C2 3 
9 C 2 2  8 8  OEY  
9 C2 3  8 5  4 1  STA $ 4 1  j $4 1 , $4 2  ( O ATA- Z e i g e r )  
9C25 84 42 STY $42 j = ( $ 5 F , $ 60 ) - 1 
9C27  4C 2 A  82  JMP  E N OSMB j Be f e h l fe r t i g  

B EF CA L L :  
9 C2 A  A9 3 1  L D A  # $3 1  j Co d e  fu e r  P R O C  
9C2C  85 22 STA $22 j ZU s u c h e n 
9C2 E A9 OA L O A  # $OA 
9C30  80  9 7  C 5  S TA PR O CNF F L  j e v t l . . p r o c  no t fo u n d ' 
9C33 20 39 9C J S R  S UCHCOD E j Co d e  ( i n $ 2 2 ) s u c h e n 
9 C36 4C  6 6  9C  J M P  $9C6 6  

S UCHCOD E :  
9C39 18 CL C 
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9C3A 
9C3C 
9C3E  
9 C40 
9 C4 2  
9 C44 

A5 2B 
69 04 
8 5  20 
A5 2C  
69  00  
85 21  

S UCHCOD E 1 : 
9 C4 6  AO 00 
9 C48 B1 20 
9 C4A C9 64 
9 C4C DO OA 
9 C4 E  20 D C  9C 
9 C5 1  B1 20 
9 C53  C5 22 
9 C55 DO 01  
9 C57 60 

9C58 
9 C5A 
9C5C 
9C5E  

B1  20  
FO 27 
C9 22 
FO 6C  

S UCHCOD E N :  

L D A  $ 2 B  
A D C  #$04 
STA $ 2 0  
L D A  $ 2 C  
AD C #$0 0  
S T A  $2 1 

LDY #$0 0 
L D A  ( $ 20 ) , Y 
CMP #$64 
B N E  $ 9 C58 
JSR I N C$ 2 0  
L DA ( $20 ) , Y  
CMP $2 2 
B N E  $ 9 C58 
RT S 

L D A  ( $2 0 ) , Y  
B EQ $ 9 C83 
CMP #$2 2 
B EQ $ 9CCC 

K a p i t e l  6 

j $2 0 , $2 1  = 4 + $ 2 B , $2 C  
( B a s i c- St a r t )  

j B a s i c- Co d e  
j S i mo n ' s  P r a e f i x  ? 
j ne i n ,  d a n n  we i te r  
j l e i g e r  e r h oe h e n 

j ZU s u c h e n d e s  l e i c h e n  
j n i c h t  g e f . , d a n n  we i te r  
j s on s t  fe r t i g 

j l e i l e n e n de , d a n n  we i t e r  
j An f u eh r u n g s ze i c h e n 
j j a ,  d a n n  w e i t e r  

9 C60  20 D C  9 C  JSR INC$2 0 j l e i g e r  e r h oe h e n  
9 C63 4 C  46 9C JMP SUCHCOD E 1  j zu r  S uc h s c h l e i fe 

j F o r t se t z u n g  v on 
9 C66 C8 
9 C6 7 B 1  7A 
9 C69 FO  O B  
9 C6 B  D 1  2 0  
9 C6D  D O  48 
9 C6 F  B1 20 
9C71 FO 44 
9 C73  4C 66 9C 

9C76 
9 C78 
9C7A 
9 C7 C  
9 C7 E  
9 C80 

AO 00 
A5 20 
85 7A 
A5 2 1  
8 5  7B 
4C 30 9F 

j F or t se t z u n g  von 
9 C83 20 DC 9C 
9 C8 6  B1 20 
9 C88 00 05 
9 C8A A9 01  
9 C8 C  8 D  DD C5 
9 C8 F  20  D C  9C 

B EF CA L L  
I N Y  
L D A  
B EQ 
CMP 
BN E 
LDA 
B EQ 
JMP 

( $7A ) , Y  
$ 9 C76 
( $2 0 ) , Y  
$ 9 CB7 
( $ 2 0 ) , Y  
$ 9 CB7 
$9C6 6  

L D Y  #$0 0 
LDA  $ 2 0  
S T A  $7A 
L D A  $2 1 
STA $7B 
JMP B EF PR OC  

S UCH COD E ( b zw .  
JSR  I N C$20 
L D A  ( $2 0 ) , Y 
BN E $ 9 C8F 
LD A # $0 1  
S TA PE NDF LAG 
J SR I N C$ 20 

j a k t .  Co d e  
j l e i l e n e n d e , d a n n  we i te r  
j m i t zu  s u c h . N a m e n  vg l .  
j u n g l e i c h  ? 

j N a m e  zu  E n d e  ? 
j Sc h l e i fe 

j Ba s i c- l e i g e r  ( $ 7A , $ 7B ) 
j m i t  $ 20 , $ 2 1  l a d e n  

j z um P R O C- B e f e h l 

SUCH COD E N )  
j l e i g e r  e r h oe h e n 
j V orwa e r t s ze i g e r  l o w  
j u n g l e i c h 0 ? 

j F l a g f .  P ro g . e n d  s e tze n 
j l e i g e r  e r h o e h e n 
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9C9 2 B 1  20 L D A  ( $2 0 L Y i V o r w a e r t s z e i g e r  h i gh 
9 C94 DO 2A B N E  $ 9C CO j u n g l e i ch 0 ? 
9C96  AD  DD  CS L D A  P E NDF LAG 
9 C99  C9 0 1  CMP #$0 1 
9C9B  DO 23  BN E $ 9CCO i P r o g  • n .  z u  E n d e , d a n n  w .  
9 C9 D  AD  9 7  CS L DA P R OCNF F L  i F eh l e rme l d u n g  a u sg e be n ? 
9 CAO C9  OA CM P #$OA 
9 CA2 FO 05 B EQ $ 9 CA9 i j a ? 
9 CA4 68 PL A i St a c k  be r e i n i g e n  
9 CAS 68 P L A  
9 CA6 4C 2 A  8 2  J M P  E N D SM B  i Be f e h l be e n d e n  

9 CA9 A9  01  L D A  # $0 1  
9 CAB  8D  9 7  C S  S TA P R OCNF F L  i F 1 a g r u e c k s e t z e n  
9 CA E  CE 2 C  C6 D EC SP EX E C  i EX E C - St a c k  be r e i n i g e n  
9 CB 1  C E  2 C  C6 D E C  SP EX E C  
9 CB4  4C 8C  88  JMP  S E R R OU T i F e h l e r  a u s g e b e n 

i F o r t s e t z u n g v on B EF CA L L  
9 CB 7 20 D C  9 C  JSR  I N C$ 2 0  i l e i g e r  e rh oe h e n  
9 CB A  20 4 6  9 C  J SR S UCHCOD E 1  i Co d e  we i t e r s u c h e n 
9 CB D  4 C  6 6  9C JMP  $9C6 6  i S . O .  

i F o r t s e t z u n g  von  S UCHCOD E 
9 C CO 2 0  D C  9C J SR I N C$ 2 0  
9 C C3 20 D C  9 C  J S R  I N C$ 2 0  
9 C C6 2 0  D C  9C  J SR I N C$ 20 
9 C C9 4C  4 6  9 C  JMP  SUCH CO D E 1  

i F o r t s e tz u n g von S UCHCOD E ( be i  A n f u eh r u n g s ze i c he n )  
9CCC  2 0  DC  9C  J SR I N C$ 20 i l e i g e r  we i te r s te I l e n  
9 C CF AO 00 LDY  #$0 0 
9CD 1 B 1  20  LDA  ( $20 L Y  
9 C D3 F O  A E  B EQ $9C8 3  i l e i l e n e n d e  ? 
9CDS  C9  2 2  CMP #$22  i 2 .  Anf u e h r u n g s ze i c h e n  
9 C D7 F O  E D  B EQ $9CC6 i j a ,  d a n n  n a c h  o b e n 
9CD9  4C  C C  9C  JMP  $ 9CCC  i Sc h l e i fe 

I N C$ 2 0 :  i $ 2 0 , $ 2 1  e rh oe h e n  
9CDC  E6 20  I N C  $ 2 0  
9 C D E  DO 02 BN E $ 9CE2 
9 C EO E6 2 1  I N C  $ 2 1 
9 C E 2  60 RT S 

B EF E X E C : 
9 C E3 AS 7A L D A  $ 7A i P r g . -l a eh l e r  s i c he r n  
9 C ES 48 P HA 
9 C E 6  A S  7B L D A  $ 7B 
9 C E8 48 P HA 
9 C E 9  AO 00 LDY  #$0 0 
9 C E B  B1  7A  LDA  ( $ 7A) , Y  j a k t . Z e i c h e n  



1 9 2  

9CE O 
9 C E F  
9 C F 2  

9CF 5 
9CF8  
9CFA  
9 C F C  
9 CF E  

900 1 
9002  
900 4  
9007 
9008 
900A  
900 0  
9 0 10 
90 1 1  
9 0 13 
9 0 14 
9 0 16 

FO 06 
2 0  OB 83 
4C  E9 9C  

AC 2 C  C6 
CO 09 
90 05 
A9 09 
4C 8C 8 8  

C8 
A5 7A 
99  18 C6 
C8 
A5 7B 
99 18 C6 
8 C  2 C  C6 
68 
85 7B 
68 
85 7A 
4 C  2A 9C 

B E F E N OP R O C :  
9 0 1 9  A C  2 C  C6 
9 0 1 C  CO 02 
90 1 E  BO 05 
9020  A9 06 
902 2 4C  8C 88 

902 5 
9 0 28 
9 0 2 A  
9 0 2 B  
902 E 
9 0 30 
9 0 3 1  
9 0 34 

B 9  18 C6 
85 7B 
8 8  
B 9  1 8  C6 
8 5  7A 
88 
8C 2 C  C6 
4 C  2A 82 

B EF E X IT :  
9 0 3 7  20 O B  8 3  
9 0 3 A  2 0  O B  83 
9 0 3 0  A9 8B 
9 0 3 F  2 0  5 E  80 
904 2 20 3A 80 
9 045 20 79 00 
9048 A5  61 
9 04A 00 03 
904 C 4 C  2A 82 

904 F A9 36 

Ka p i t e l  6 

B EQ $9CF 5 i Z e i l e n e n d e  ? 
J SR I N CBASBZ i B a s i c- Z e i g e r  e r oeh e n  
JMP  $9CE9 i Sc h l e i fe 

LOY  S P EXEC  
CPY  #$09 
BC C $ 900 1 
L O A  #$09 
JMP SERROUT  

i EX EC- St a pe l - Z e i g e r  

i St a pe l n i c h t  v o l l ? 
i N r .  v o n  ' s t a c k  t oo l a r g e ' 
i F eh l e r  a u sg e be n 

INY i Z e i ge r  e rh oe h e n 
L O A  $ 7A i a k t . P r g . z . a uf S t a pe l 
S TA STACKEX EC , Y  
INY  
L O A  $ 7B 
STA STACKEX E C , Y 
S TY S P EX EC i St a pe l ze i g e r  s pe i c h e r n  
P LA i a l te n P ro g r a m m ze i ge r  
STA $ 7B i w i e d e rh e r s t e l l e n  
P L A  
STA $ 7A 
J MP B EF CA L L  i z um CAL L - B e f e h l 

LOY  S P EX EC 
CPY  #$02 
BC S $ 90 2 5  
L O A  #$06 
JMP SE R ROU T  

i EX E C- St a pe l n i c h t  l e e r ? 
i N r .  f .  ' e n d  p r oc w . o . e '  
i F eh l e r  a u s g e b e n 

L O A  
S T A  
O E Y  
LOA  
S TA 
O EY 
S TY 
J MP 

STAC KEX E C , Y  

J S R  
J SR 
L O A  
J SR 
J S R  
J SR 
L O A  
BN E 
JMP 

$ 7B i P ro g r a m m z a e h l e r  m i t  
i l nh a l t  von S t a pe l l a d e n  

S TAC K EX E C , Y  
$ 7A 

S P E X E C  
E N O SMB 

I N CB ASB Z 
I N CBASBZ 
# $8 B  
SCH K Z E I  
SF R M E V L 
CHR GOT 
$ 6 1  
$ 9 04F 
E N O SM B  

i S t a p e l ze i g e r  s pe i c h e r n  
i B e f eh l fe r t i g 

i Co d e  u e b e r l e s e n  
i B l a nk  u e b e r l e s e n  
i Co d e  f u e r  I F  
i f o l g t d i e se r  Code ? 
i Au s d r u c k  h o l e n 
i ( u n s i n n i g )  
i E x p o n e n t  von E r g e b n i s  
i n i c h t  n u l l ,  d a n n we i t e r  
i s o n s t  n u r  B e f e h l be e n d e n  

L O A  # $ 36 i Co d e  f u e r  E N O L O OP 
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905 1 
9 0 5 3  
9 0 5 5  
9057 
9059  
905B  
9 05E 
9060 
9062 
9064 
906 6 
9069 
906C 

8 5  22  
A5 7A 
85 20 
A5 7B 
85  2 1  
2 0  4 6  9C 
A5 20  
8 5  7A 
A5 2 1  
8 5  7B 
CE 4 1  C6 
CE 4 1  C6 
4C 74 91 

B EF E N OL O OP : 
906F  AC 4 1  C6 
9 072 CO 02 
9074 BO 05 
9 076 A9 07 
9078 4C 8C 88 

907B 
9 07 E  
9080 
908 1 
9084 
9 086 

B9 20 C6 
85 7B 
88 
B9 20 C6 
8 5  7A 
4C 74 91  

B EF ONK EY : 
908 9 A9  00 
9 0 8 B  80 EA C5 
9D8 E 2 0  O B  8 3  
9 0 9 1  A5 7A 
9 0 93 80 E8 C5 
9096 A5 7B 
9098 80 E9 C5 
9 0 9 B  20 B7 86 
9 0 9 E  A9 OA 
90 AO 80 EA C5  
9 0 A3 AO  00  
9 0 A5 B 1  7A  
9 0 A7 F O  06 
90A9 2 0  OB  83 
9 0 AC 4C A3 90 

90 AF 4C 2A 82 

B EF D I SA B L E :  
9 0 B 2  A9 00 
9 0B4 "80 EA C5 
90ß7 4C 74  91 

S TA $ 2 2  i a l s S u c h ze i c he n me r k e n 
L O A  $ 7A i $ 20 , $ 2 1  = $ 7A , $ 7 B  
STA $ 2 0  i ( a b  P r g . z .  s u c h e n )  
L O A  $7B  
STA $ 2 1 
JSR  SUCHCOO E 1  i Co d e  a b  h i e r s u c he n 
L O A  $20  i P r g . z . m i t  g e f u n d e n e r  
STA $ 7A i Ad r e s s e  l a d e n  
L O A  $ 2 1  
STA $ 7B 
O EC SP L O OP i St a pe l f .  L O OP be r e i n i g e n  
O E C  S P L OOP 
JMP B EF O  i z um L e e r b e f e h l 

L O Y  S P L OOP 
CPY #$02 
BCS  $ 907B 
L O A  #$07 
JMP S E R R O U T  

i L O OP - St a pe l n i c h t  l e e r ? 
i N r .  f .  ' e n d  l o o p W . O .  1 . ' 
i F e h l e r  a u s g e b e n 

L O A  
STA 
OEY 
L OA 
STA 
J M P  

STAC KL O OP , Y 
$ 7B i B a s i c- P r g . Z .  m i t  We r t  a u s  

i LO OP - St a pe l l a de n  
STACK L OOP , Y  
$ 7A 
B EF O  i z u m  L e e r b e f e h l 

L O A  # $0 0  
S TA ONK EYF LAG i F l a g  l o e s c h e n  
J S R  I N CB ASB Z i Co d e  u e b e r l e se n  
L O A  $ 7A i P r g . z . a l s  O n k e y - Z e i ge r  
S TA ONK E YZ E I G  
L O A  $7B  
S TA ONK E YZ E I G+ 1  
J SR SGETSTR i ho l t  S t r i n g ( o h n e  W i r k u n g ) 
LO A # $O A  
S TA ONK EYF LAG i F l ag s e t ze n  
LOY #$0 0 
L O A  ( $7A) , Y  i a k t . B a s i c- Co d e  
B E Q  $90AF i Z e i l e n e n d e  ? 
J SR IN CBASB Z i n a e c h s t e s Z e i c h e n  
JMP  $90A3 i Sc h l e i fe 

JMP  E N O SM B  i Be f e h l fe r t i g  

L O A  # $0 0  
S TA ONKEYF LAG i F l a g  l oe s c h e n  
J M P  ß EFO i z u m  L e e r b e f e h l 
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ONK E Y 1 :  
9 0 B A  A5 7A 
9 0 Be' 48 
9 0 B O  A5 7B 
9 0 B F  48 
9 0 CO AO E8 C5 
9 0 C3 85 7A 
9 0 C5 AO E9 C5 
9 0 CB  85 7B 
9 0 CA A9 00 
9 0 C C  8 0  EA C5 
9 0 CF 20 B7 86 
9 0 02 85  AO 
9 0 D4 86 AC 
9 0 06 20 67 80 
9 0 09 20  E4 F F  
9 0 0C AO OA 
90 0E  8 C  EA C5 
9 0 E1  8 0  EC C5 
9 0 E4 AO 00 
9 0 E6 B 1  AC 
9 0 E8 CO EC C5 
9 0 E B  FO  10  
9 0 E O  C9  50  
9 0 E F  FO  OC  
9 0 F 1 C8 
9 0 F 2  C4 69 
90F4  00 FO 
9 0 F6 68 
9 0 F 7  85 7B 
90F9  68 
9 0 F A  8 5  7A 
9 0 F C  60 

9 0 F O  AO EC C5 
9 EOO 85 90 
9 E 0 2  68 
9 E0 3  80 FO C5 
9 E06 68 
9 E0 7  80 F 1  C5 
9 EO A  68 
9 EO B  68  
9 EO C  4C  2 A  82 

B EF H E S UM E : 
9 EO F  AD FO C5 
9 E 1 2  85 7B 
9 E 1 4  AO F1 C5 
9 E l7 85 7A 
9 E l 9  20 F3 82 
9 E 1C A9 OA 

L O A  
P HA 
L O A  
P HA 
L O A  
STA 
L O A  
S TA 
L O A  
STA 
JSR  
STA 
STX 
J SR 
JSR  
LOY  
S TY 
STA 
LOY 
LOA 
CMP 
B EQ 
CM P 
B EQ 
INY 
CPY 
BN E 
P LA 
STA 
P L A  
STA 
R TS 

K a p i t e l  6 

$ 7A i P ro g r am m z a e h l e r  r e t t e n  

$ 7B 

ONK E YZ E IG i P ro g r am m z .  m i t O nk e y-
$ 7A i Z e i g e r  l a de n  
ONK E Y Z E I G+ 1  
$7B 
# $0 0  
ONK EYF LAG 
SGET STR 
$AO 
$AC 

i F l ag r u e c k s e t ze n 
i St r i n g h o l e n 
i Ad re s se n a c h  $AC , $ AO 

SCHKCOM1 i Komma  ? 
GET I N  i Z e i c h .  von  T a s ta t u r h o l e n  
#$OA 
ONK E Y F LAG i F l a g w i e d e r  s e tze n 
K EYON i Z e i c h e n  s pe i c h e r n  
#$0 0 
( $AC ) , Y  
KEYON 
$ 9 0 F O  
#$50 
$ 9 0 F O  

$69 
$ 90 E6 

$ 7B 

$ 7A 

i St r i ng d u r c h s u c h e n  
i n a c h  ge d r .  T a s te 
i g e f u n d e n ? 
j E c k i ge K l amme r zu  ? 
i j a ? 
j n a ec h s t e s  Z e i c he n  
j St r i ng zu  E n d e ? 
j ne i n ,  d a n n  S c h l e i fe 
i a l t e n  P r g . Z .  r e s t a u r i e re n  

i fe r t i g 

L D A  KEYON i g e d r u ec k t e s  Z e i c he n  
STA $ 90 j i n  St a t u s v a r i a b l e  ST 
P L A  
S TA BASBZK  i a l t e n  P r g . z .  i n  B ASB Z K  
P LA j u n d  BASBZ K + 1  s i c h e r n  
S TA BASB ZK + 1  
P LA i S t a c k b e r e i n i g e n  
P L A  
J M P  ENDSM B  j Be f e h l be e n d e n  

L O A  BASB ZK j g e s i c he r t e n  We r t  
S TA $7B j i n P r g . Z .  u e b e r t r a g e n  
L O A  BASB ZK+ 1 
STA $7A 
JSR BASROME I i Ba s i c  e i n  
L O A  #$OA 
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9E I E  S D  EA C5 
9 E 2 1 4C A6 91  

B E F L O OP : 
9 E 2 4  AC 4 1  C6 
9 E2 7  CO 09 
9 E 2 9  90 05 
9 E 2 B  A9 09 
9 E 2 0  4C 8 C  8 8  

C 8  9 E 3 0  
9 E 3 l  
9 E 3 3  
9 E 36 
9 E 3 7  
9 E 39 
9 E 3 C  
9 E 3 F  

A5 7A 
99  20 C6 
CS 
A5 713 
99  2 0  C6 
8C 4 1  C 6  
4 C  74 91 

B E F D E L AY :  
9 E 4 2  20 02 8 2  
9 E45 8E  F8 C 5  
9 E 48 4C  2 A  8 2  

B E F S E C U R E :  
9 E 4 B  2 0  02 82 
9 E4 E  A 9  4 1  
9 E 5 0  8 5  2 2  
9 E 52  8 0  9 7  C 5  
9 E 5 5  20  39 9C 
9 E 58 A5 20  
9 E 5 A  0 0  0 2  
9 E 5C  C6  2 1  
9 E 5 E  C6 2 0  
9 E 60  A 9  00 
9 E62  91  2 0  
9 E 64 2 0  60  9C 
9 E 6 7  A9 3A 
9 E 6 9  9 1  20  
9E6B  4C  58 9E  

B E F ON E R R : 
9 E 6 E  A9 
9 E 70 8 0  
9 E 7 3  2 0  
9 E7 6  A5 
9 E 78 80  
9 E 7B A5 
9 E 7 D  8 0  
9 E 80 A9 
9 E 8 2  8 0  

0 0  
F B  C 5  
O B  8 3  
7 A  
F 9  C 5  
7 B  
F A  C5 
OA 
F B  C5 

S TA ONK E Y F L A G  ; F l a g l o e s c h e n  
J M P  $ �n A6 

L D Y  
C P Y  
BC C 
L D A  
J M P  

I NY 
L O A  
S TA 
I N Y 
L D A  
S TA 
S TY 
J M P  

J S I� 
S TX 
J M P 

J S R  
L D A  
S TA 
S TA 
J S R  
L D A  
BN E 
D E C  
O E C  
L D A  
S TA 
J S R  
L D A  
S TA 
J M P  

L O A  
S TA 
J S R  
L O A  
S TA 
L O A  
S TA 
L D A  
S TA 

S P L O O P  
# $ 0 9  
$ 9 E 3 0  
1/ $ 09 
S E R I W U T  

; L O OP - S t a c k  n i c h t  v o l l ? 
; N r .  f .  ' s t a c k  t oo l a r g e ' 
; F e h l e r  a u s g e b e n 

; Z e i g e r  e r h oe h e n  
$ 7A ; P r g . Z .  a u f S t a pe l  l e g e n  
S TAC K L O O P , Y 

$78  
S TAC K L O O P , Y  
S P L O O P  ; S t a p e l ze i g e r  s p e i c h e r n  
ß E F O ; z u m  L e e r b e f . 

SG E TB Y T N  ; We r t  h o l e n  
D E L AY ; s pe i c h e r n 
E N D SM B  ; f e r t  i 9 

SG E TB Y T N  
# $ 4 1  
$2 2 
P R OC N F F L  
S U C H  C O D E  
$ 2 0  
$ 9 E 5 E  
$2 1 
$ 2 0  

i We r t  u e b e r l e s e n  
; Co d e  f u e r D I SA P A  
i a l s  S u c h z e i c h e n  
i ke i n  F e h l e r ,  we n n  n . 
i Co d e  s u c h e n 
; $ 20 , $2 1  ve r m i n d e r n 

# $0 0  ; Z e i l e n e n d e m a r k i e r u n g  
( $ 20 ) , Y  ; h i e r e i n f u e g e n 
S U C H CO D E N  i Co d e  no c hm a l  s u c he n 
# $ 3A , 
( $ 2 0 ) , Y  i d o r t  e i n s e t ze n 

g e f . 

$ 9 E58 ; Sc h l e i fe ( b i s  P r g . E n d e )  

# $0 0  
ON E R R OR F LAG 
I N CB AS B Z  
$ 7A 
ON E R RZ E I G  
$ 7 8 
ON E R RZ E I G+ 1  
# $ O A  
ON E R RO R F LAG  

i F l a g  l oe s c h e n  
; Co d e  u e b e r l e s e n  

; P r g . Z  i n  ON E R R Z E I G  u n d  
i ON E R RZ E I G+ 1  s p e i c he r n  

; F l a g s e t z e n 



1 9 6  Ka p i  t e l  6 

9 E 8 5  AO 00 LDY #$0 0 
9 E87 BI 7A L DA ( $7A) , Y  i a k t .  Code  
9 E 8 9  F O  06 BEQ  $9E91  i l e i l e n e n d e  ? 
9 E8 B  2 0  DB  8 3  JSR  I N CBASBl i n a ec h s t e n Code  
9 E 8 E  4 C  8 5  9 E  JMP  $9E85  i Sc h l e i fe 

9 E 9 1  4C  2 A  8 2  J MP  E N D SM B  i f e r t i g 

B EF N OE R R :  
9 E 94 A9 00 L D A  # $0 0  
9 E 96 8 D  F B  C 5  S TA ON E R R ORF LAG i F l a g l oe s c h e n  
9 E 9 9  4 C  74  91  J MP  BEFO  ; z um L e e r b e f e h l 

SWARM : 
9 E 9 C  8 E  F C  C5 S TX E R R N  i F e h l e r n um me r spe i c h e r n  
9 E 9 F  2 0  F3  82  JSR BAS ROME I i B a s i c  e i n 
9 E A2 AD  F B  C5 L D A  ON E R R ORF LAG i ON E R ROR a k t i v ? 
9 E A5 C9 OA CM P #$OA 
9 E A7 FO  06 BEQ $9EAF i j a ,  d a n n  we i t e r  
9 E A9 AE FC C5 L DX E R R N  i F e h l e r n um m e r  h o l e n  
9 E AC 4 C  8B  E3  JMP  $E38B  i z u r  S t d . - F e h l e r ro u t i n e  

9 E AF AD FA C5 L D A  ON E R R l E  IG+ 1 i P r g . l .  m i t We r t  von  
9E B2 85 7B S TA $7B i ON E R R R OR - l e i g er  l a d e n 
9 E B4 AD  F9  C5  L D A ON E R Rl E I G  
9 E B7 85 7A S TA $7A  
9 E B9 A5 39 LDA  $39 i a k t .  l e i l e n n r . i n  E R R L N  
9 E B B  8 D  1 D  C 5  STA E R R L N  i u n d  E R R L N + 1 a b l e g e n 
9 E B E  A5 3A LDA  $3A 
9E CO 8 0  1 E  C 5  S TA E R R L N + 1  
9 E C 3  A9 00 LDA  # $00  
9 E C5 80 17 C6 S TA SP R E P E AT i St a c k s  i n i t i a l i s i e r e n  
9 E C8 8 D  2C C6 S TA S P EXE C 
9ECB  8D  4 1  C6 S TA SP LOOP  
9E CE 4C  2 A  82  JMP  E N O SMB i fe r t i g 

B EF O UT :  
9 E 01 20 F 3  8 2  J S R  BAS ROME I i B a s i c  e i n  
9 E 0 4  AE FC C5 L OX E R R N  i F e h l e r n um m e r  h o l e n  
9 E D7 4 C  8 B  E3 JMP $E38B  i z u r  S t d . - F e h l e r ro u t i ne  

B EF OL O : 
9 E DA A9 04 L O A  # $04 
9 E O C  8 5  20 STA $20 i $ 2 0, $ 2 1  a uf B a s i c - A n f . +3  
9 E D E  A5 2 C  L D A  $ 2 C  
9 E EO 85 21  STA $2 1 
9 E E 2  AO 00 L DY # $ 00 
9 E E4 20 O C  9 C  JS R I N C$ 2 0  i l e i g e r  e r l1 0e h e n  
9E E7 · B1 20 L DA ( $2 0 ) , Y  
9 E E9 DO F9 fiN E $ 9 E E4 i k e i n le i . e n d e , da n n  Sc h I . 
9E E B  2 0  D C  9 C  JSR I N C$20 i l e i g e r  e rh o e h e n 
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9E E E  A5 20 L O A  $2 0 i V o r w a e r t s z .  r e s ta u r i e r e n  
9 E F O  91 2B S TA ( $ 2 B ) , Y 
9 E F 2  C8 I NY 
9 E F 3  A5 2 1  L O A  $2 1 
9 E F 5  9 1  2B STA ( $ 2 B ) , Y  
9 E F7 88 O E Y 
9 E F 8  A9 01 L O A  # $0 1  
9 E F A  85  20  S TA $ 2 0  
9 E F C  A2 03 LOX #$0 3 j 3  N u l l e n  we r d e n  g e s u c h t 
9 E F E  2 0  O C  9 C  J SR  I N C$20  i n a e �h s t e s Ze i c he n 
9 F 0 1  B 1  20 L O A  ( $ 2 0 ) , Y  
9F03  00  F7  B N E $ 9 E F C  j i n n e r e S c h l e i fe 
9 F 0 5  CA O EX i Z a eh l e r  ve r m i n d e r n  
9F0 6  00  F6  B N E  $ 9 E F E  j a e u s s e r e  Sc h l e i fe 
9 F 08 20 O C  9 C  J SR  I N C$ 2 0  i Z e i g e r  e rh oe h e n  
9 F O B  A5 20 L O A  $20 i Z e i g e r  a uf E n de d e r  
9 F O O  8 5  3 1  STA $3 1 i Ar r a y s  ( $ 3 1 , $ 3 2 )  a uf mom . 
9 F O F  A5 2 1  L O A  $ 2 1  i Ze i g e r  
9F l l  85 32 STA $32  
9 F 1 3  A2 03 L OX #$03 
9F 1 5  B 5  2 F  L O A  $2 F , X  i Z e i g e r  u e b e r t r a g e n  
9F 17 95 20 S TA $ 2 0 , X  
9 F 19  CA O EX i Sc h l e i fe f u e r  4 B y t e  
9 F 1A 10  F9 B P L  $ 9 F 15 i no c h  n i c h t  f e r t i g ? 
9F 1 C  4 C  74  91  JMP  B E F O  i z um  L e e r be f e h l 

B EF R C OM P : 
9F 1 F  2 0  O B  8 3  J S R  I N CB AS B Z  i Co d e  u e b e r l e se n  
9 F 2 2  2 0  F3  82 JSR B A S R OME I i B a s i c e i n 
9 F 2 5  2 0  O B  8 3  J S R  I N CB AS B Z  
9F2 8  AO  CB  C5 L OA I F F L AG i a I t e s  I F - F l a g  
9 F 2 B  8 5  6 1  STA $6 1 i n a c h  $ 6 1  s c h r e i be n  
9 F 2 0  4 C  7E  9B  J MP  $ 9B7E i i n d e n  I F - Be f e h l 

B EF PR O C :  
9 F 3 0  AO 00 LOY  #$0 0 
9 F 3 2  B 1  7A L O A  ( $7A) , Y  
9 F 34 F O  06 B EQ $9F 3 C  i Z e i l e n e n d e  ? 
9 F 36 2 0  O B  8 3  JSR  I N CB A SB Z  
9 F 39 4C  3 2  9F J M P  $9F 32  i Sc h l e i fe 

9F 3 C  4 C  2 A  8 2  JMP  E N O SM B  i f e r t i g 

B EF O UM P : 
9 F 3 F  A5 20  L O A  $2 0 i St a r t  d e r  Va r .  n a c h  
9 F4 1  85 20  S TA $20  i $ 20 , $ 2 1  k o p i e r e n 
9 F 4 3  A5 2E L O A  $2 E 
9 F45 85 2 1  S T A  $2 1 
9 F 4 7  A 9  0 0  L O A  # $0 0  i ( CR )  
9 F49 2 0  0 2  F F  J S R  B S O U T  i a u s g e b e n  
9 F 4 C  A5 2 1  L O A  $2 1 i Z e i g e r  h i gh 



1 9 8  

9F4 E 
9 F 5 0  
9F52  
9F54 
9F56  
9 F 5 8  
9 F5A 
9 F 5 C  
9 F 5 E  

9F61  
9 F63 
9 F 6 5  
9 F67 
9 F 6 9  
9 F 6 B  
9 F 6 o  
9F70 
9F73  
9F75 
9F77 
9F7A 
9F7C  
9F7F  
9F82  
9F8 5  
9F87 
9F89 
9F8C  
9F8 E  
9 F 90 
9F92 
9 F 9 3  
9F96 
9 F 99 
9 F 9 C  
9 F 9 F  
9FA2 
9F A5 
9 F A8 

AO 00 
C5  30 
90 00 
FO 02 
BO 06 
A5 20 
C5 2F 
90 03 
4C 74 91 

B1 20 
85 A6 
09 80 
C5 A6 
00 40 
29 7F 
20 02 F F  
2 0  3 9  AO 
B 1  20 
29 7F 
20 02 F F  
A9 25 
20 02 F F  
2 0  4 0  AO 
20 39 AO 
B1 20 
85  62 
20 39  AO 
B1  20 
85 63 
A2 90 
38 
20 88 80 
20 B5 80 
20 2B AO 
20 39 AO 
2 0  39 AO 
20 39 AO 
20 39 AO 
4 C  4 7  9F  

Loy 
CM P 
BCC  
B EQ 
B C S  
LoA  
CMP 
BCC 
JMP  

LoA  
S TA 
OR A 
CMP 
BN E 
ANo 
JSR  
JSR  
LoA 
ANo 
JSR  
L o A  
JSR  
JSR  
JSR  
LoA  
STA 
JSR 
LoA  
S TA 
LoX 
S E C  
J S R  
JSR  
JSR  
JSR 
JSR 
JSR 
JSR  
JMP  

#$0 0 
$3 0 
$ 9F61 
$9F58 
$ 9 F 5E 
$2 0 
$2F  
$ 9F61  
B E FO 

( $ 2 0 ) , Y 
$A6 
# $80 
$A6 
$ 9 F AB 
#$7F 
BSOUT 
INC$20 
( $ 2 0 ) , Y 
#$7F 
BSOUT 
#$25 
BSOUT 
OUT= 
INC$ 2 0  
( $20 ) , Y  
$6 2 
INC$20 
( $2 0 ) , Y 
$6 3 
#$90 

SX F LP 
SF ACASC 
OUTAS C 
I NC$20 
INC$20  
INC$20 
I N C$20  
$ 9 F 4 7  

Ka p i t e l  6 

i m i t  S t a r t  d .  Ar r a y  v g l .  
i k l e i n e r ,  d a n n  we i t e r 
i g l e i c h , d a n n  l o w - B . vg l .  
i g r oe s se r ,  d a n n  E n d e  

i z u m  L e e r b e f e h l i  E n d e  

i 1 . Z e i c h e n  Va r i a b l e n n a m e  

i w a r  MSB g e s e t z t  ? 
i n e i n ,  d a n n  we i t e r  

i Z e i c h e n  a u sg ebe n 
i n a ec h s t e s Ze i c h e n  

i a u sg eb e n 
i • % .  
i a u s g ebe n 
i " = " a u sg e be n  
i Z e i g e r  e r h oe h e n  
i H i g h - Byt e 

i L ow-By t e  

i n ac h F l i e s s k . wa n d e l n  
i i n  Text  umwa n d e l n  
i T ext a u s g e b e n ( We r t )  
i 3  B y te u e be r l e se n  

i z u r  n a ec h s t e n  Va r i a b l e n  

i h i e rh e r ,  we n n  ke i n e I n t e g e r- V a r i a b l e  
9FAB 29 7F AN D #$7F 
9 F Ao 2 0  02  F F  J S R  BSOUT i 1 .  Ze i c h e n  a u sg e b e n  
9F BO 2 0  3 9  AO JSR INC$20 i Z e i g e r  a u f 2 .  Ze i c he n  
9F B3 B 1  20 LDA ( $ 2 0 ) , Y  
9F B5 85  A6 S TA $A6 
9F B7 09 80 OR A # $80 
9F B9 C5 A6 CMP $A6 i w a r  MSB  ge se t z t  ? 
9F BB 00 44 BN E $AO O l  i n e i n ,  da n n  we i t e r  
9F BD  2 9  7F ANo #$7F 
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9F B F  
9 F C 2  
9 F C4 
9 F C7 
9 F CA 
9 F C C 
9 F C F  
9 F D 2  
9F D4 
9 F D6 
9 F D 9  
9 F DB 
9F D O  
9 F E O  
9 F E 2  
9 F E 4  
9 F E 6  
9 F E8 
9F E B  
9 F E C  
9 F E E  
9F FO 
9 F F 2  
9 F F5 
9F F8 
9 F F B  
9 F F E  

2 0  0 2  F F  
A9 24 
20 02 F F  
2 0  4 0  AU 
A9 22  
2 0  0 2  F F  
2 0  39 AO 
B1 20 
8 5  A8 
20 39 AO 
B 1  20 
85 23  
2 0  39  AO 
81 20 
85  24 
AO 00 
B 1  23  
20  0 2  FF  
C8 
C4 A8 
00 F6 
A9 2 2  
2 0  02 F F  
20 39 AO 
20 39 AO 
2 0  39 AO 
4 C  4 7  9F 

J S R  
L D A  
J S R  
J S R  
L O A  
J S R  
J S R  
L DA 
S TA 
JSR  
L D A  
S TA 
J S R  
L D A  
STA 
L DY 
L D A  
J S R  
I NY 
CPY  
B N E  
L D A  
J S R  
J S R  
J SR  
JS R  
J MP  

B S O UT 
#$24 
BSUUT  
OU T = 
# $ 2 2  
B S OUT 
I N C$ 2 0  
( $2 0 ) , Y  
$A8 
I N C$20  
( $ 2 0 ) , Y 
$2 3 
I N C$ 2 0  
( $ 20 ) , Y 
$24  
#$00 
( $ 2 3 ) , Y  
BSOUT  

$A8 
$ 9 F E6 
# $ 2 2  
BS OUT 
I N C$ 2 0  
I N C$ 2 0  
I N C$ 2 0  
$9F47 

; 2 .  l e i c he n  a u sg e b e n 
i • $ M 
; a u s g e b e n 

; An f . ze i c h e n  
; a u s g e be n  

; St r i n g l a e n g e  

; S t r i n g a d r . l o w 

i St. r i n g a d r .  h i g h 

i l e i c h e n  de s S t r i n g s  

199  

i S t r i n g l a e n g e  e r r e i c h t ? 
i n e i n ,  d a n n S c h l e i f e 
i An f u eh r u n g s ze i c h e n  
i a u sg e be n 
i 2  By t e  u e b e r l e se n  

i z u r  n a ec h s t e n  Va r i a b l e n  

; h i e r h e r ,  we n n  F l i e s s k om m a- V a r i a b l e  
A001  2 9  7F AND  # $ 7 F  
A0 03 20  02  F F  J S R  BSOUT  
A006 20 3 9  AO  J S R  I N C$2 0 
A0 09 A5 20 LDA $2 0 
AOO B  A4 2 1  L DY $ 2 1  
AO OD 2 0  A3 8 0  J S R  SF L D F AC K  
A0 10 20 3 9  AO J SR I N C$20 
A0 13  20  39  AO JSR  I N C$ 2 0  
A0 16 2 0  3 9  AO J S R  I N C$2 0 
A0 19 20 B 5  80 J S R  SF ACA S C  
A0 1 C  20 40 AO JSR  OUT= 
A0 1F  2 0  2B AO J S R  O UTA S C  
A0 2 2  20 3 9  AO JSR  I N C$2 0 
A0 25  20  39 AO J S R  I N C$ 2 0  
A0 28 4 C  4 7  9 F  JMP  $9F47 

O UTAS C :  
A02 B  A2 00 
A0 2 D  BO  0 0  0 1  
A03 0  FO 0 6  
A0 3 2  20 0 2  F F  
A03 5  E8 

L OX # $ 0 0  
L O A  $0 100 , X  
B EQ $A0 38 
J S R  BSOUT  
I NX 

; 2 .  l e i c h e n  a u s g e b e n 

i K o n s ta n t e n a d r e s s e  
i i s t  a k t .  l a eh l e r s t a n d  
; Ko n s ta n t e  i n  F AC br i n g e n  
; i n s g e s .  5 B y t e  u e be r l e s e n  

; F AC i n  T e x t  umwa n d e l n  
; = a u sg e be n 
; We r t  a u s g e b e n 

; z u r  n a ec h s t e n  Va r i a b l e n  

; St r i n g a b  $0 100  a u s g e b e n 

; l e i c h e n  a u s  S t r i n g 
; E n d e ze i c he n  ? 
; l e i c h e n a u sg e b e n 
i n a e c h s t e s l e i c h e n  



2 00 K a p i t e l  6 

A0 36 00 FS BN E $ A020  i Sc h l e i f e 
A0 38 60 R T S  

I NC$2 0 :  i $ 2 0 , $ 2 1  um 1 e rh oe h e n  
A0 3 9  E6 20 I N C  $ 2 0  
A0 3 B  00 02 BN E $ A03F  
A0 30  E6 2 1  I N C  $2 1 
A0 3F 60 RTS 

O UT= : 
A040 A9 3D L O A  # $ 3 0  i = 
A042 4C 0 2  F F  J M P  BS OUT i a u sg e be n  

C HA R E N1 : 
A04 S  AS 01 L O A  $0 1 i P ro ze s s o r po r t  
A047 09 04 OR A #$04 i ze i c h e n �e n e r a tor  u n-
A0 49 85 0 1  STA $0 1 i l e sb a r N o r m a l zu s ta n d )  
A04 B  60 R T S  

C HA R E NO : 
A04C  AS 0 1  L O A  $0 1 
A0 4 E  78 S E I  i I n t e r r u p t s ve rh i n d e r n  
A04 F  2 9  F B  ANO  #$FB  i Ze i c he n g e n .  l e s b a r 
AO S 1  8 5  0 1  STA $0 1 
AOS3 60 R T S  

AO S4 4 C  2 A 8 2  JMP  E N O SM B  i Be f e h l be e n d e n  

B EF O R AW :  
AO S7 20 OB 83 J S R  I N CB ASB Z i Co d e  uebe r l e s e n  
AOSA 20  B7  86  J SR SG ETS TR i St r i n g h o l e n  
AO SO 8 6  AC STX $AC i St r i n g a d r . n a c h $ AC , $AO  
AO SF 8 5  AO S TA $AO 
A06 1  AS 69 L O A  $6 9 i St r i n g l a e n g e  
A06 3  48 P HA i r e t t e n 
A06 4  20  3 1  80 JSR  SCHK COM i K o m m a  ? 

A06 7  2 0  2 7  94 J S R  SGE TA O R  i X -We r t  h o l e n  
A06 A 8 C  60  CB STY  O RX i s pe i c he r n  
A06 0 8 0  6 E  CS STA DRX + 1  
A070 20 F C  8 1  J SR SGETBYTC i Y-We r t  
A0 73 8E A3 CS S TX O R Y 
A0 76 20 70  93  JSR  G E TP K T F  i P u n k t fa r b e  
A0 79 68 P L A  i st r i nj l a e n g e  
A07A 85 SF STA $ SF i n ac h SF  
A0 7C A9 00 L O A  # $00  
A0 7E S O  4 F  CB STA DR STRZ i Z a eh l e r  im St r i n g a uf 0 
A08 1 A O  0 2  CS L OA ROTGR i G r oe s s e  
AOS 4  S O  0 3  C S  S TA O R GRZ i V e r g ro e s s e r u n g s za eh l e r  

AOS 7 8C 5 0  CB STY O R STA T U S  
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A08 A 8 E  5 1  CB STX O RYANF 
A08 0 A C  4F CB L O Y  O R S TR Z  
A090 B I  AC L O A  ( $AC ) , Y i Z e i c he n a u s  S t r i n g 
A09 2 C4 5F CPY $5F i St r i n g l a e n g e  e r r e i c h t ? 
A09 4 F O  B E  B EQ $A054 i j a ,  d a n n  E n d e 
A096 C8 I N Y  
A09 7  18 CL C 
A09 8  E 9  2F  SB C # $2 F  i $ 3 0  a b z i e h e n ( Ca r r y= O )  
A09A 48 P HA i We r t  v o n  Z i f fe r  r e t t e n  
A09B CE  0 3  C5  O EC O R GRZ 
A09E AO 0 3  C5 L OA O R G R Z  
AOAI  0 0  09 BN E $ AOAC i Ve r g r . -Z .  n i c h t  a b g e  1 . ? 
AOA3 AO  02  C5  L OA ROTGR  
AOA6 80 0 3  C5 S TA OR GRZ  i Ve r g r . -Z .  n e u  g e s e t z t  
AOA9 8 C  4F CB S T Y  O R S TR Z  
AOAC AE  5 1  CB LOX O RYANF 
AOAF 68 P L A  i Z i f fe r n we r t  
AO BO AC 50 CB LOY  O R STAT US 
AO B3  C9 09 CMP #$09  
AO B 5  B O  90 BCS  $ A0 54 i g ro e s s e r  a l s  8 ,  d a n n  E n d e  
AO B7 8 0  6 1  CB S TA O R R ICHT  i a l s R i c h t u n g  m e r ke n 
AOB A  C9 05 CM P #$0 5 
AO BC  90 03 B C C  $ AOC1  i k l e i n e r  a l s 5 ? 
AOB E  18 CL C 
AO B F  E9  04  SBC  #$04 i 5  a b z i eh e n  
AO C 1  AA TAX i a l s I n d e x  
AO C2 B O  5 9  CB L O A  O R AWTABX , X  i I n c r eme n t  a u s  T a be l l e 
AO C5 8 0  6 5  CB S TA O R I N CX 
AO C8 B O  5 0  CB L O A  O R AWTABY , X  
AO CB 80 6 9  CB S TA O R INC Y  
AO C E  AO  6 5  C B  L O A  O R I N CX 
A0 0 1  F O  1 A  B EQ $ AO E O  i I n c . X  = 0 ? 
A0 03 C9 F F  CM P #$F F 
A0 05 00 OE B N E  $ AO E5 i I n c . X  n i c h t $ F F  ? 

A0 07 A O  6 0  CB L O A  ORX  i O RX ve r m i n d e r n  
AOOA 00  03 B N E  $ AO O F  
AO O C  C E  6 E  CB O E C  ORX + l  
AO OF  CE  6 0  CB O E C  O R X  
AO E2 4C  EO  AO JMP  $AO E O  i we i t e r  

AO E5  E E  6 0  CB I N C  ORX i O RX e rh oe h e n 
AO E8  00  03  B N E  $ AO E O  
AO E A  E E  6 E  CB I N C  O RX + 1  

AO E O  AO 6 9  CB L O A  O R I N CY 
AO F O  F O  0 0  B EQ $ AO F F  i I n c . Y = 0 ? 
AO F 2  C 9  F F  CM P #$F F 
AO F4 DO 06 B N E  $ AO F C  i I n c . Y  n i c h t  $ F F ? 



2 0 2  

AO F 6  C E  A3 C 5  D EC DRY 
AO F9  4C F F  AO JMP  $AO F F  

AO F C  E E  A3 C 5  I N C  DRY 

i D RY ve r m i n d e r n  
i we i t e r  

i D RY e rh oe h e n  

K a p i t e l  6 

AO F F  
A102 
A1 04 
A107 
A 1 09 
A10 C  
A l O E  
A1 l l  
A1 l 3  
A l l S  
A1 l8 
Al l B  

A D  6 0  CB 
85 09 

LDA  
STA 
LDA 
S TA 
L D A  
S TA 
LDA  
CMP 
BCC 
JSR 
JSR 
J MP 

DRX i D RX u n d  D RY a l s  P u nk t-

TA BRO T :  

A D  6 E  CB 
85 OA 
AD A3 C5 
8 5  A4 
AD 6 1  CB 
C9 05 
90 06 
20 97 92 
20  O E  94 
4 C  87 AO 

$09 i Ko or d .  $09 , $OA  u n d  $ A4 
DRX + 1  
$OA 
DRY  
$A4 
D R R ICHT  i We r t  von  Z i f fe r  
#$05  
$ A 1 1B  i k l e i n e r  a l s 5 ? 
P U NKT i P u n k t  s e t ze n 
KE R ROME I N  i K e r n a l e i n  
$ A087 i zu r  Sch l e i f e 

Al l E  0 1  00 00 F F  0 0  F F  0 1  00 i 8  By t e  p r o  D r eh we r t  
A126 0 1  0 1  F F  F F  0 1  F F  0 1  F F  
A 1 2 E  0 0  0 1  F F  0 0  0 1  00 00 F F  
A136 F F  0 1  F F  0 1  0 1  0 1  F F  F F  
A1 3 E  F F  0 0  0 0  0 1  0 0  0 1  F F  0 0  
A146 F F  F F  01  0 1  F F  0 1  F F  0 1  
A14E  0 0  F F  0 1  0 0  F F  0 0  0 0  01  
A1 56 0 1  FF  0 1  F F  FF  F F  01  0 1 

B EF R O T :  
A l S E  2 0  0 2  82 
A161  EO 08 
A16 3 90 05 
A 16 5  A9 00 
A167  4C 8C 88  

8 A  
OA 
OA 
OA 
AA 
AO 00 

JSR  
C PX  
BCC  
LDA  
JMP  

SGE TB Y T N  
#$08 
$A16A  
#$00 
SE R R O UT 

A 
A 
A 

#$0 0 

i D r e h we r t  h o l e n  

i k l e i n e r  a l s  8 ? 
i N r . f .  • b a d  m o d e  I 
i F eh l e r  a u s g e b e n 

; X  = D r e h we r t  * 8 

A16A 
A16B  
A16C  
A16D  
A16 E 
A16F 
A171 
A174 
A177 
A178 
A17 9 
A17B 
A17D 
A180 
A183 

B D  1E  Al  
99 5 9  CB  
E8  

TX A 
ASL 
AS L 
A SL 
TAX 
L DY 
L D A 
STA 
I NX 
I NY 
CPY  
BMI  
J S R  
STX 
JMP  

TA BRO T , X  i 8 By t e  a u s T A B R O T  
D R AWTABX , Y  i n a c h  DR AWTAB u e b e r t r .  

C8 
CO 08 
30 F4 
2 0  FC 8 1  
8 E  0 2  C5  
4C 2 A  82  

#$08 
$ Al71 
SGE TB Y TC 
ROTGR 
ENDSMB  

; Sc h l e i fe 
; Groe s s e  h o l e n  

i Be f e h l fe r t i g 
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B EF C HA R : 
:<\18 6 20  OB  8 3  J S R  I N CB ASß Z ; Co d e  u e b e r l e se n  
A 189 20  27 94 J SR SGE TAOR ; X - K . h o l e n  
A1S C 8 4  09 STY $0 9 
A 18 E  85 OA S TA $O A  
A 1 9 0  20  FC  81  J SR  SGE TB YTC  ; Y - K . h o l e n  
A 1 93 8 6  A4 S TX $ A4 
A 1 9 5  2 0  3 1  80 J S R  SCHK COM ; K o m m a  ? 
A 1 98 20 27 94 J S R  SGE TAD R ; B S- Code  h o l e n  
A 1 9 B  8 4  AC  STY $AC ; Co d e  n a c h  $ AC , $ A O  
A 1 9 0  8 5  A D  S T A  $AO  
A 1 9 F  2 0  7 0  9 3  J S R  GE TP K TF ; P u n k t f a r be 
A 1 A2 20 F C  8 1  J SR SGE TBYTC ; Gr oe s s e 
A 1 ,\5 EO 00 CPX #$0 0 
A 1 A7 00 02 B N E  $ A 1 AB ; n i c h t  n u l l ? 
A 1 A9 A2 01 LOX  #$0 1 
A 1 AB 8 E  6 E  CB S T X  C H G R  
A 1 A E  2 0  B 4  A l  J S R  CHARZ E I  ; Z e i c h e n  m a l e n  
A 1 B 1  4 C  2 A  82  J M P  E N O SMB ; B e fe h l fe r t i g 

CHARZ E I :  ; 1  Z e i c h e n m a l e n  
A 1 B 4  A9 00 L D A  # $ 0 0  
A 1 B6 80  6 0  CB STA ORX  ; Z a eh l e r  ( b i s  8 )  a uf 0 
A 1 B9 20 4C AO J SR CHAR E NO ; Ze i c h . g e n .  l e sb a r 
A 1 B C  0 6  AC ASL $AC 
A l B E  2 6  A O  R O L  $AO 
A1 CO 06 AC ASL $AC 
A1 C2 2 6  A O  R O L  $AO 
A 1 C4 06 AC AS L $AC 
A 1 C6 2 6  AO R O L  $ AO ; Co d e  * 8 
A1 C8 18 CL C 
A1 C9 A9 00 L O A  #$ 0 0  
A 1 CB 6 5  A C  AOC  $ AC 
A 1 C O  8 0  AB C5 S TA EY ; E Y , EY + 1  = Co d e  * 8 + $ 00 00 
A100  A9  00 L O A  # $ 0 0  
A1 02 65  AO  AOC  $ AO  
A1 04 80 A9 C5 S TA EY + 1  ; Ad r . i m  Z e i c h g . i n  E Y , E Y + 1  
A 1 0 7  A9 00 L O A  # $ 0 0  
A1 09 8 5  AC STA $AC ; B i t z a eh l e r  = 0 
A1 0B 85 AO STA $ AO j Ve r g r oe s s e r u n g s za eh l e r  
A1 0 0  E 6  A O  I N C  $ A O  j = l 
A 1 0 F  A 5  09 L O A  $ 09 ; K o o r d . i n AX , AX + l  u n d  
Al E l  8 0  9 7  C 5  S TA AX j AY s i c he r n  
A l E 4  A 5  O A  L O A  $O A  
Al E6 80 98  C5  S TA AX + l  
A l E 9  A 5  A4 L O A  $ A4 
A1 E B  8 0  AC C5 S TA AY 

Al E E  AC 6 0  CB LOY  D RX ; N r . d e r  B i t z e i l e d .  Z e i .  
A 1 F l A5 AC L D A  $ AC j Za e h l e r  f u e r  e i n ze l ne B i t s  
Al F 3  2 9  0 7  A N D  #$07 ; B i t n r .  v o n  0 - 7  



2 04 

AI F 5  AA TAX 
A I F 6  A D  A8 C5 L DA 
A I F 9  8 5  F E  STA 
A 1 F B  A D  A 9  C5 LDA 
AI F E  8 5  F F  STA 
A 2 0 0  BI  F E  LDA  
A202 3D 30 9 3  AND 
A20 5  F O  06 BEQ 
A207 20 97 92 J SR 
A2 0A 20 OE 94 J S R  
A20D E6 AC I N C  
A2 0F E E  9 7  C 5  I N C 
A2 1 2  D O  03 B N E  
A2 14 EE  98 C5 I N C  
A2 1 7  A5 AC L D A  
A2 19  C9 08 CM P 
A2 1B DO 32 BN E 
A2 1D  A 9  0 0  LDA  
A2 1 F  8 5  AC S TA 
A2 2 1  18 C L C  
A2 22 AD 97 C5 L D A  
A2 2 5  E9 07 SBC 
A2 27 8D 9 7  C5 S TA 
A22A AD 98 C5 L DA 
A2 2 D  E9 00 SB C 
A2 2 F  8 0  9 8  C 5 S TA 
A2 32 A5 AD  L D A  
A234 C D  6 E  CB CM P ' 
A2 3 7  DO  07  BN E 
A2 3 9  E E  6 D  CB I N C  
A 2 3 C  A9 0 0  L D A  
A2 3 E  8 5  AD S TA 
A2 40 E E  AC C5 I N C 
A24 3  E 6  A D  I N C  
A2 45 AD 6 D  CB L D A  
A2 48 C9 08 CM P 
A24A DO 03 B N E  
A2 4C 4 C 4 5 AO J M P  

A2 4F AO 9 7  C 5  L O A 
A2 52 8 5  09 S T A  
A 2 5 4  A D  98 C5 L D A 
A257 85  OA  S TA 
A 2 5 9  A D  AC C5 L D A  
A2 5C 8 5  A4 S TA 
A2 5 E  4 C  E E  Al JMP  

P T E S T l : 
A2 6 1  84 90 STY 
A26 3 B 1  A8 L O A 
A265  3D  30  93  ANO  

Ka p i t e l  6 

EY  
$F E  
EY + l  
$F F  
( $ F E ) , Y  ; By t e  a u s  Z e i c he n g e n .  
GB ITTABS  , X  ; e n t s p r .  B i t  m a s k i e r e n  
$A2 0D ; B i t  n i c h t  g e se t zt ? 
P UNKT ; P u n kt  s e t ze n  
K E R ROME I N  ; K e r n a l  e i n  
$ AC ; n a ec h s t e s B i t  
AX ; AX , AX + 1  e rh oe h e n  
$ A2 17 ; ( n a e c h s t e r  P u nk t  i n  X ) 
AX + 1  
$ AC 
#$08 
$ A24F ; B i t za eh l e r  n i c h t  a b g e 1 .  
#$0 0 
$ AC ; B i t za e h  l e r = 0 

AX ; AX , AX + 1  um 8 ve r m i n d e r n , 
#$07 ; a l so a uf u r s p r . We r t  
AX 
AX + l  
#$0 0 
AX + 1  $AD ; Ve r g r .  Z a e .  
CHGR  
$ A2 40 ; n i c h t  a b g e l a uf e n ? 
D RX ; Z a e h l e r  f .  8 B i t-Z e i l e n  
# $ 0 0  
$AD 
AY ; n a ec h s t e Z e i l e 
$AD 
DRX 
#$08 ; Z a e h l e r  b i s  8 n .  a b g e  1 .  $A24 F 
CHA R E N I ; Z e i c h g . u n l e s b .  u n d  E n d e 

AX ; n e u e  Ko o r d i n a t e n  ( AX , AY ) 
$ 09 ; n a c h  $ 09 , $ O A  u n d  $ A4 
AX + 1  
$OA  
AY 
$ A4 
$A1 E E  ; S c h l e i fe 

$90 i S T = 0 
( $ A8 ) , Y  ; B y t e  a u s  Gr a f i k - R AM 
GB IT TABS  , X  ; e n t s p r . B i t  

? 

? 
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A2 68 FO 03 B E Q  $A2 60 ; B i t  n i c h t  g e s e t z t ? 
A26A C8 I N Y  
A2 6B 84 90 STY $90 ; s on s t  S T= 1 
A2 60 4 C  O E  94 J MP K E R R OME I N  ; K e r n a l e i n  u n d  f e r t i g  

B E F H I C OL : 
A270 A9 00 L O A  # $0 0  
A272 8 0  1 0  CB STA L OW C OL F L AG ; F l a g r u e c k s e t ze n  
A275 4C  74 91 J M P  B E F O  ; z um L e e r be f e h l 

F I L L B E R : 
A278 A2 00 LOX #$0 0 ; Z e i l e nz a e h l e r  
A27A AO 00 L O Y  #$00 ; S p a  l t e n z a e h l e r  
A27C CC 78  CB CP Y S P A L T E NANZ 
A27F FO  07 B EQ $ A288 ; E n dwe r t  e r r e i c h t  ? 
A28 1 A5 66 L O A  $66 ; F u e l lwe r t  
A283 91  20 S TA ( $20 ) , Y  
A28 5 C8 I NY 
A28 6 00  F 4  BN E $ A2 7C ; Sc h l e i fe 
A288  E 8  I NX 
A28 9  E C  7 9  C B  CPX ZE I L E NANZ 
A28C FO 08 B EQ $ A296 ; E n dwe r t  e r r e i c h t ? 
A28 E  AO 00 LOY  #$0 0 
A2 90 2 0  CE  94  J SR 2 0 P L40 ; a uf n a e c h s t e  Z e i l e 
A293  4C  7C  A2 J M P  $A2 7C ; Sc h l e i fe 

A2 96 60 RT S ; f e r t i g 

B EF F I L L :  
A2 97 A9 00 L O A  # $0 0  
A2 99  85  A6 STA $A6 ; F l a g f .  F a r be / Z e i c he n  
A2 9B  20 80 AC J SR G E TRCWO ; Gr e n z e n  h o l e n  
A2 9 E  A5 2 1  L O A  $2 1 ; St a r ta d r e s se 
A2 AO 48 P HA ; s i c he r n 
A2Al  A5 20 L O A  $2 0 
A2 A3 48 P HA 
A2A4 2 0  F C  8 1 J S R  SG E T B Y T C  ; Z e i c h e nc o d e  h o l e n  
A2A7 86 66 STX $66 
A2A9 20 78 A2 J S R  F I L L B E R  ; V i d eo - R AM b e s c h r e i be n  
A2 AC 2 0  FC  81  J SR SGETB YTC ; F a r bc o d e  h o l e n  
A2A F  8 6  6 6  STX $66 
A2 B l  38 S E C  
A2B2  68 P L A  ; a l t e  S t a r t a d r e s se 
A2 B 3  E 9  00 SBC # $ 00 ; m i n u s  V i d eo - R AM S t a r t a d r .  
A2 B 5  8 5  2 0  STA $ 2 0  
A2 B7 68 P L A  
A2 B8 E O  8 8  0 2  S B C  V I D R AM H I  
A2 B B  8 5  2 1  S TA $2 1 
A2 B O  1 8  CL C 
A2 B E  A5 2 0  L O A  $ 2 0  
A2 CO 69 0 0  ADC  #$00  ; p l u s  F a r b- R AM- St a r t a d r . 
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A2 C2 85 20 STA $ 2 0  
A2 C4 A5 2 1  L O A  $2 1 
A2 C6 69 08 AOC #$ 08 
A2 C8 85 2 1  STA $2 1  ; a l s ne u e  S ta r t a d r .  
A2 CA 2 0  78 A2 J S R  F I L L B ER ; F a r b- R AM b e s c h r e i be n  
A2CO  4 C  2 A  82 J M P  E N O SMB ; B e f e h l fe r t i g  

B E F F CH R : 
A2 00 A9 00 L O A  # $0 0  ; F l a g f .  V i d e o - R AM 
A2 02 8 5  A6 STA $A6 
A2 04 20 80 AC JSR  GE TRCWO ; Gr e nze n h o l e n  
A207 2 0  F C  8 1  J S R  SGETBYTC ; Z e i c he n c o de h o l e n  
A2 0 A  8 6  6 6  S TX $6 6  
A2 0 C  2 0  78 A2 JSR  F I L L B E R  ; V i d e o - R AM b e s c h r e i be n  
A2 0 F  4 C  2A 82 J M P  E N O SMB ; B e fe h l  fe r t i g  

B EF FCOL : 
A2 E2  A9 OA LOA  # $OA ; F l a g f .  F a r b- R AM 
A2 E4 8 5  A6 STA $A6 
A2 E 6  2 0  80 AC JSR  GE TRCWO ; Gr e nze n h o l e n  
A2 E9 20 FC 81  J SR SGETBYTC ; F a r bc ode h o l e n  
A2 EC  8 6  66 STX $6 6  
A2 E E  2 0  78 A2 J S R  F I L L B E R  ; F a r b - R AM b e s c h r e i be n  
A2 F 1  4 C  2 A  82 J M P  E N O SMB ; B e f eh l f e r t i g  

B E F LOCA L : 
A2 F4 A2 00 LOX #$0 0 ; Z e i g e r  i n  L o c a l - T a b .  
A2F6 20 OB 83 J SR IN CBASBZ ; Code  u e b e r l e s e n  
A2 F 9  8A TX A 
A2 F A  48 P HA 
A2 F B  2 0  B E  80 JSR SGE TVAR ; V a r i a b l e  s u c h e n 
A2 F E  68 P L A  
A2 F F  AA TAX 
A3 00 A5 5F LOA  $5F  ; $ 5F , $60 s i n d  Va r . a d r .  -2  
A302 9 0  5 3  CA STA LOCA L TAB , X  ; i n  Ta be l l e l e g e n 
A305 E8 INX 
A3 06 A5 60 L O A  $ 60 
A308 90 5 3  CA STA LOCALTAB , X  
A30B E8 I NX 
A30C AO 00 L O Y  #$0 0 
A30E B 1  5F LOA  ( $ 5F ) , Y  ; Z e i c he n a u s  Va r . n a me 
A3 10 90 5 3  CA STA LOCALTAB , X  ; i n  Ta be l l e  l e g e n 
A3 1 3  E 8  I NX 
A3 14 C8 I NY 
A3 1 5  C O  0 2  C P Y  #$0 2 ; 2  Z e i c h e n  
A3 17  00  F5  B N E  $A30E ; Sc h l e i f e 
A319  AO  00 L D Y  #$0 0 
A3 1B A9 F F  L O A  # $ F F  ; Me r k e r  f .  u n t e r d r uec k t e  
A3 1 0  91 5F S TA ( $ 5F ) , Y  ; Va r i a b l e s e t ze n  
A3 1F  B1  7A L D A  ( $ 7A ) , Y  ; a k t .  B a s i c - Co d e  
A32 1 FO 00  B EQ $A330 ; Z e i l e n e n d e  ? 
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A3 2 3  
A3 26 
A328 
A3 2A 
A 3 2 C  
A3 2 E  
A330 
A3 32 
A335  
A336  
A3 39 

20 OB 8 3  
B 1  7A 
C9 2C  
0 0  CD  
C9  20 
FO F 3  
A 9  00 
90 5 3  CA 
E8 
90 53 CA 
4 C  2A 82 

B EF G L O B A L : 
A3 3 C  A2 00 
A3 3E  B O  53  CA 
A341  85 5F 
A343  E8 
A344 B O  5 3  CA 
A347 85 60 
A349 00  03 
A34 B  4 C  74 91 

A34E 
A34F 
A3 5 1  
A354 
A356 
A357 
A358 
A3 5A 
A35C  

U NZ E I :  

E8 
AO 00 
B O  53 CA 
91 5F 
E8  
C8 
CO 02 
00 F 5  
FO E O  

A3 5 E  18 
A3 5F AO 9 7  C5 
A36 2  E O  2 0  C5 
A36 5 AO 98 C5 
A368 E O  2 E  C5 
A36 B 90 OC  
A360 AO 20  C5 
A370 8 0  9 7  C 5  
A 3 7 3  AO  2 E  C5 
A376 80 98 C 5  
A379 18 
A3 7A AO AA C5 
A370 EO 20 C5 
A380 AD AB C5 
A383 ED 2 E  C5 
A386 90 OC 
A38 8 AD 20 C5 
A38 B 80 AA C 5  

J S R  I N CB ASB Z ; T r e n nze i c he n  u e b e r l e se n  
L O A  ( $ 7A) , Y  
CM P #$2 C ; f o l g t d a n n  n o c h  e i n  Kom m a  
B N E  $A2 F 9  ; n e i n , d a n n  n a ec h s t e  Va r .  
CM P #$2 0 ; L e e rz e i c h e n  
B EQ $ A323  ; j a ,  d a n n  Sc h l e i fe 
L D A  # $ 0 0  ; s o n s t  A b s c h l u s s :  
S TA L O CA L TAB , X  ; L o ca l ta be l l e  m i t zwe i 
I NX 
STA L O CALTAB , X  i N u l l e n  a b s c h l i e s s e n  
JMP  E N O SMB ; B e f e h l fe r t i g  

LOX #$0 0 ; Z e i g e r  i n  L o ca l - T a be l l e  
L OA L OCA L TAB , X  ; V a r i a b l e n a d r e s s e  
S TA $ 5 F ; n a c h $ 5 9 , $ 6 0  
I NX 
L O A  LOCA L TAB , X  
STA  $ 6 0  
BN E $ A34E  i n i c h t  E n d e  der  T a be l l e ? 
J M P  B E FO  i z u m  L e e r b e f e h l 

I NX 
LOY  
LOA  
S TA 
I NX 
I NY 
CP Y 
B N E  
B E Q  

CL C 
L DA 
S B C  
L O A  
S B C  
B C C  
L O A  
S TA 
L D A  
S TA 
CL C 
L DA 
S B C  
L OA 
S B C  
B C C  
L D A  
STA 

#$00  
L O CA LTAB , X  i V a r i a b l e n n a me 
( $ 5F ) , Y  

#$0 2 
$A35 1 
$A3 3E  

AX 
X MAX L O W  
AX + 1  
X MAX H I GH 
$ A379 
XMAX L O W  
AX 
XMAX H I GH 
AX + 1  

EX 
X MAX L O W  
EX + 1  
X MAX H I GH 
$ A394 
X MAX L O W  
E X  

; 2  Z e i c h e n  
; Sc h l e i f e 
i f e r t i g ,  d a n n  n a ec h s t .  V .  

i ( AX , AX + l ) - X MAX - 1 
i k l e i ne r  0 ? 
i s o n s t  AX =X MAX 

i ( EX , EX + l ) - X MAX - 1 
i k l e i n e r  0 ? 
i s o n s t  EX =X MAX 
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A38 E AO 2 E  C5 L O A  XMAX H I GH 
A3 91 8 0  AB C 5  S TA EX + 1  
A394 AO  AC C5 L O A  AY 
A397 C9 C7 CMP # $ C7 
A39 9  90 05 BCC $ A3AO j AY k l e i n e r  1 9 9  ? 
A3 9B A9 C7 LO A #$ C7 j s o n s t  AY = 1 9 9  
A39 0 8 0  AC C5 S TA AY 
A3AO AO A8 C5 L OA EY  
A3A3 C9 C7 CM P #$C7 
A3A5 90 05 BCC  $A3AC j E Y k l e i n e r  19 9 ? 
A3A7 A9 C7 LDA  # $ C7 j s on s t  EY = 1 9 9  
A3A9 8 0  A8 C 5  S TA EY  

M OB B EW E G : ( a  l l g eme  i n :  2 P u nk t  m i t  L i n i e  ve r b i n d e n )  
A3AC A9 00 L O A  # $ 0 0  
A3AE 8 0  9F C5 S TA YO I F F  j H i l s ze l l e n  a n n u l l i e r e n  
A3 B1  8 0  AO C 5  STA AY + 1  
A3B4 80 A9 C5 S TA EY + 1  
A3B7 80 AO C5  STA YO I F F + 1  
A3BA  80  Al C5 S TA OI F F V  
A3 B O  80  A2  C 5  STA O I F F V + 1  

A3CO AO  97 C5 L O A  AX j P u nk t k o or d i n a t e n  s e t z e n 
A3C3 85 09 STA $09 
A3 C5 AO  98 C5 L O A  AX + 1  
A3 C8 85  OA  S TA $OA 
A3CA AO AC C5 L O A  AY 
A3CO 85 A4 S TA $A4 
A3CF AO AO C5 L O A  AY + 1  
A302 85 A5 S TA $A5 

A304 AO  B4 C5 L O A  MOB B EW j Sp r i t e  bew . od . U n .  Z e i .  ? 
A307 C9 FO  CMP  #$ F O  
A309 00  06 BN E $A3 E 1  j k e i n S p r i t e ? 
A3 0B  20 25 96 J SR MOBPOSS j Spr i t e - P o s i t i o n s e t ze n  
A3 0 E  4 C  E4 A3 JMP $A3 E4 j we i t e r  
A3 E1  20 97 92 J SR P UNK T j P u n kt  s e t ze n  

A3E4 AO  Al C5 L O A  O I F F V  
A3E7 00 A2 C5 ORA O I F F V + 1  
A3 E A  FO 06 BEQ  $A3 F 2  ; O I F F V  = 0 ? 
A3 E C  20 OC A5 J S R  YNEXT  j n a e c h s t e n P u n k t  a n pe i l e n  
A3 E F  4C  CO A3 JMP  $A3 CO j z u r  Sc h l e i fe · 

A3 F 2  A O  9 8  C5 L O A  AX + 1  j AX m i t  E X  ve r g l e i c he n 
A3 F5  8 0  24 C 5  STA VGLA+1  ; Ve r g l e i c h swe r t  A 
A3 F 8  A O  97 C5 L O A  AX 
A3 F B  8 0  2 3  C 5  S TA VGLA  
A3 F E  AD AB C5 L O A  EX + 1  
A40 1  8 0  1 B  C 5  STA VGL E + 1  ; Ve r g l e i c h swe r t  E 
A404 AO AA C5 L O A  EX 
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A4 07 80 1A CS S TA V G L E  
A4 0A 20 16 A6 JSR  VG L AE i Ve r g l e i c h s ro u t i n e 
A400  00 24 BN E $A4 3 3  i AX n i c h t  g l e i c h  E X  ? 

A4 0F AO AO CS L O A  AY + 1  i AY m i t  E Y  v e r g l e i c h e n  
A4 1 2  8 0  2 4  C S  STA VGLA+ 1 
A4 1S  A O  AC CS L O A  AY 
A4 18 8 0  2 3  C S  S TA V G L A  
A4 1 B  A O  A9 CS L O A  EY + 1  
A4 1 E  8 0  1B CS S TA VGL E + 1  
A4 2 1  A O  A8 CS L O A  EY 
A4 24 80 1A C S  S TA V G L E 
A4 27  2 0  16 A6 J S R  VGLAE  i Ve r g l e i c h s ro u t i n e  
A42A FO  06 B EQ $A432  i AY = E Y , d a n n  fe r t i g  
A4 2 C  2 0  O C  AS J S R  YN EX T i n a ec h s t e n  P u nk t  a n p e i l e n  
A4 2 F  4C CO A3 JMP  $ A3 CO i zu r  S c h l e i fe 

A4 32 60 RTS i f e r t i g 

A4 3 3  38 SEC  
A4 34 AO AB CS L O A  EY i E Y - AY b i l d e n  
A43 7  E O  AC C S  SBC AY 
A4 3A A8 TAY 
A4 3B AO  A9 CS  L OA E Y + 1  
A4 3 E  E O  AO CS S B C  AY + 1  
A44 1  48 P HA i E Y - AY a uf S t a c k 
A442 98 TYA 
A443 48 P HA 
A444 B O  13  BCS  $ A4S9  i E Y g ro e s s e r  g l e i c h  AY ? 
A446 68 P L A  
A447 68 P L A  i St a c k  be r e i n i g e n 
A448 38 S E C 
A449 A O  AC CS L O A  AY i AY- EY  b i l d e n  
A44C EO A8 CS SBC E Y  
A44F A8 TAY 
A4S 0  A O  A O  C S  L OA AY + 1  
A4S 3  E O  A9 CS S B C  EY + 1  
A4S6 48 P HA i AY- E Y  a uf S t a c k 
A4S7 98  TYA 
A4 S8 48 P HA 

A4 S9  18 CL C i h i e r i s t  a b s ( E Y - AY )  a uf St a c k  
A4 SA 68 P L A  
A4 SB 60  9F CS A O C  Y O I F F  
A4 S E 8 0  9 F  CS S TA YO I F F  i Y O I F F  = Y O I F F  + a b s ( E Y - AY )  
A461  68 P L A  
A46 2  6 0  AO CS A O C  Y O I F F + 1  
A46S 8 0  AO C S  S TA Y O I F F + 1  

A468 38 SEC  
A4 69 A D  AA C5 L D A  EX i EX - AX b i l d e n  
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A46 C  E O  97  CS S B C  AX 
A46 F  A8 TAY 
A470 AO AB CS L O A  EX + 1  
A473  E O  98 CS SBC AX + 1 
A476 48 PHA i E X - AX a uf St a c k  
A477 98 TYA 
A478 48 PHA 
A479 BO 13 BCS $ A4 8 E  i EX g ro e s e e r  g l e i c h  AX ? 
A4 7B 68 P L A  
A47C  6 8  P L A  i St a c k  be r e i n i g e n  
A470 38 S E C  
A47E  A O  97  CS L O A  AX i AX- EX b i l d e n  
A48 1  E O  AA C S  SBC EX 
A484 A8 TAY 
A48 S AO 98  CS  L OA AX + 1  
A488 E O  AB CS S B C  EX + 1  
A48 B  48 P HA i AX- EX a uf S t a c k 
A48 C  98 TYA 
A48 0  48 P HA 

A48 E 6 8  P L A  i h i e r i s t  a b s ( E X - AX ) a uf St a c k  
A48 F  8 0  A6 C S  STA X O I F F  i X OI F F  = a b s ( E X - AX ) 
A492 68 P L A  
A4 93 80 A7 C S  S TA X O I F F + 1  
A496 A9 00 L O A  # $0 0  
A4 98 8 0  A2 CS S TA O I F F V + 1  i O I F F V = 0 
A49B 8 0  A l  CS S TA OI F F V  
A4 9 E  38 SE C 
A49F AO 9F CS L O A  Y O I F F  i YO I F F-X O I F F  b i l d e n  
A4A2 E O  A6 C S  SB C X OI F F 
A4AS A8 TAY 
A4A6 AO AO CS L OA Y OI F F + 1 
A4A9 E O  A7 CS SBC X O I F F + 1  
A4 AC 48 P HA i Y O I F F - X O I F F  a uf S t a c k  
A4AO 9 8  TYA 
A4A E  48 P HA 
A4A F  90 16 BC C $A4C7 i YO I F F  k l e i n e r  X O I F F  ? 
A4 B 1  6 8  P L A  
A4 B2  8 0  9F CS S TA YO I F F  i Y O I F F  = Y O I F F  - X O I F F  
A4BS 68 P L A  
A4B6 8 0 AO CS S TA YOI F F+ 1  
A4 B 9  E E  A l  CS I N C  O I F F V  i OI F F V  e r h oe h e n  ( Z a e h l e r )  
A4 BC 00 03 BN E $A4 C l  
A4B E  E E  A2  CS I NC OI F F V + 1  
A4 C1 AO  Al CS L O A  OI F F V  
A4 C4 4 C  9B A4 JMP  $A49B i Sc h l e i f e 

A4 C7 68 PL A 
A4 C8 68 P L A  i St a c k  be r e i n i g e n  
A4 C9 AO 98 CS L O A  AX + l  i AX m i t  E X  ve r g l e i c he n  
A4 CC 8 0 2 4  C S  S TA VGLA+ 1  
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A4 CF AD 97 C5 L O A  AX 
A4 02 8 0  2 3 C 5  S TA V G L A  
A405 AO AB C5 L O A  EX + l  
A4 08 8 0  l B  C 5  S TA VG L E + l 
A4 0 B  AO  AA C5 L O A  EX 
A4 0 E  8 0  lA C 5  S TA V G L E 
A4 E l  20 16 A6 J S R  V G L A E  j Ve r g l e i c h sr o u t i n e  
A4 E4 F O  2 0  B EQ $ A506 j g l e i c h , d a n n  zu r S c h l e i fe 
A4E6 90 O E  BC C  $ A4F6 j AX k l e i n e r  E X  ? 

A4 E8 AO 97 C5 L O A  AX j AX ve r m i n d e r n  
A4 EB  00  03 B N E  $ A4F O 
A4E O CE  98 C5 O EC AX + l  
A4 F O  C E  9 7  C 5  D E C AX 
A4F 3 4C FE  A4 JMP  $A4 F E  

A4 F 6  E E  97  C5 I N C  AX j AX e rh oe h e n  
A4 F 9  00 03 B N E  $ A4 F E  
A4F B E E  98 C5 I N C  AX + l  

A4 F E  AO  Al  C5  L O A  OI F F V  
A50l  00 A2 C5  ORA  OI F F V + l  
A504 00 03 BN E $A509 j O I F F V  n i c h t  0 ? 
A506 4C CO A3 J M P  $ A3 CO j zu r  Sc h l e i fe 

A509 4C  EC  A3 J MP  $A3 EC  j z u r  S c h l e i fe ( o h ne e i ne n  
j P u n k t  z u  s e t ze n )  

Y N EX T : 
A50C AO Al C5 L O A  OI F F V  
A50 F 00 A2  C 5  ORA O I F F V + l  
A5 l 2  F O  OB BEQ  $A5 l F  j O I F F V  = 0 ? 
A5 l 4  AO A l  C 5  L OA O I F F V  j O I F F V ve r m i n d e r n 
A5 l7 00 03 BN E $ A 5 l C  
A5 l 9  CE A2 C 5  O EC O I F F V + l  
A5 l C  C E  Al C5 O EC OI F F V  
A5 l F  A O  A O  C5 L O A  AY + l  j AY m i t  E Y  ve r g l e i c h e n  
A52 2  8 0  2 4  C 5  S TA V G L A + l 
A525  AO  AC C5 L O A  AY 
A528 80 2 3  C 5  S TA VG LA  
A52B  AD A9 C5  L D A  EY + l  
A5 2 E  8 D  l B  C 5  S TA V G L E + l  
A53 l  A D  A8 C5 L D A  EY 
A534 8D lA  C5  S TA V G L E 
A537 20  16 A6 J S R  V G L A E  j Ve r g l e i c h s ro u t i n e  
A5 3A F O  16 B EQ $A552  j g l e i c h ,  d a n n  h i e r f e r t i g 
A 5 3 C  BO 09 BCS  $ A547 j AY g ro e s s e r  a l s  EY  ? 

A53E  E E  AC C5 I N C  AY j AY e rh oe h e n  
A54 l DO 03  B N E  $ A546 
A543 E E  AD C5 I N C  AY + l  
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A546 60 RTS 

A547 AD AC C5 L D A  AY i AY ve r m i n d e r n  
A54A 00 03 B N E  $A54F 
A54C CE AD C5 D EC AY + l  
A54F CE AC C 5  D E C  AY 
A55 2  60 R T S  

A553 A5 A6 L D A  $A6 i n e u e  Z e i l e n n r . ( v .  F I N D )  
A555 C5 A8 CMP $ A8 i a l t e  Ze i l e n n r . 
A557 00 06 BN E $ A55F  i u n g l e i c h  ? 
A55 9  A5 A7 L D A  $A7 
A55B C5 A9 CM P $A9 
A55D FO 2A B EQ $A589 i g l e i c h ,  d a n n  h i e r fe r t i g  
A5 5F A5 A6 L D A  $A6 i a l t e  Z e i l . n r .  = n e u e  Z n r . 
A561  8 5  A8 STA $A8 
A56 3 85  63  STA  $6 3 
A565 A5 A7 L D A  $A7 
A567 85 62 S TA $6 2 
A569 85 A9 STA $ A9 
A56B A2 90 L DX # $ 90 
A56D 38 SEC 
A56E  20  88 80 JSR  SX F LP i n a c h  F l i e s s k . wa n d e  I n  
A571 20 B5 80 J SR SF ACAS C i i n  Text  umwa n d e l n  
A574 20 2B AO JSR  OUTASC  i Text a u sg e be n 
A577 38 SE C 
A578 20 F O  F F  JSR  $ F F FO i C u r s o r - P o s .  h o l e n  
A5 7B 98 T YA i Cu r s o r s p a l t e  
A57C E9 OA SB C #$OA i m i n u s  10  
A57E BO F C  B C S  $ A57C i no ch g roe s s e r  0 ? 
A580 49 F F  EOR  # $ F F i i nve r t i  e r e n  
A582 69 01 ADC #$01  i + 1 ( a l so 1 - . . .  ) 
A584 AA TAX i Z a e h l e r  f .  L e e r z e i c h e n  
A58 5 E8 I NX 
A586 CA D EX i Z a eh l e r  ve rm i n d e r n  
A58 7 00 03 BNE  SP OUT i n i c h t  0 ,  d a n n • . a u sg .  
A589 4C BB  A5 JMP  $A5B B i w e i t e r i n  S u c h s c h l e i f e 

A58C A9 20 L D A  # $ 2 0  ; L e e rze i c h e n  
A58 E 2 0  02  F F  J SR BS OUT ; a u sg e be n  
A591 4C 86 A5 JMP  $A586 ; s .  o .  

B EF F I N D : 
A594 20 O B  8 3  J S R  I N CB ASB Z ; Co d e  u e b e r l e s e n  
A59 7 A9 F F  L D A  #$ F F  
A599 85 A8 STA $ A8 ; Me r ke r f .  a l t e  Z e  i l e n n r . 
A5 9B 8 5  A9 STA $A9 
A59D AO 00 LDY  #$0 0 
A59F A5 2B L D A  $2 B ; $ 2 0 , $ 2 1  m i t Ba s i c - An f a n g 
A5A1 85 20  STA  $ 20 ; ( $ 2B , $ 2 C )  l a de n 
A5A3 A5 2C L O A  $2 C 
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A5A5 8 5  2 1  
A5A7 4 C  D E  A5 

A5AA 
A5AC 
A5AE 
A5 B O  
A5B2  
A5B4 
A5B6 
A5B8 
A5 B9  
A5BB 
A5BD  
A5BF 
A5 C l  

A5 C4 
A5C7 
A5 C9 
A5 CB 
A 5 C D  
A5DO 
A5D2  
A5D 5  
A5D7 
A5D9 
A5DB 
A5D E 
A5 E l  
A5E3  
A5E 5  
A5E8 
A5 E A  
A5 E C  

A5 E F  
A5F 2  
A5F4 
A5F6 
A5F 9  
A5F B 
A5FD  
A600 

Bi  7A 
FO A5 
81 20 
F O  09 
B i  7A 
D l  20 
DO  03 
C8 
DO E F  
B i  20 
C9 22 
DO  03 
4C  03 A6 

20 D C  9 C  
AO 00 
B i  20 
DO DD  
2 0  DC  9C  
AO 00 
8C DD C5 
B i  20 
DO 05 
A9 0 1  
8 D  D D  C5 
20 D C  9C 
Bi 20 
DO OA 
AD DD  C5 
C9 0 1  
DO 03 
4 C  86 E3 

20 D C  9C 
B i  20 
8 5  A6 
20 DC 9C 
Bi 20 
85 A7 
20 D C  9C 
4C AA A5 

20 D C  9 C  
B i  20 
C9 22 
F O  07 
C9 00 

S TA $2 1 
J M P  $A5D E 

L D A  
B EQ 
L D A  
B EQ 
L D A  
CM P 
ßN E 
I NY 
BN E 
LDA  
CM P 
B N E  
JMP  

J S R  
L D Y  
L D A  
B N E  
J S R  
L DY 
S TY 
LDA  
B N E  
L D A  
S TA 
J S R  
L D A  
BN E 
LDA  
CM P 
BN E 
J MP 

J S R  
L D A  
STA 
J SR 
L D A  
S TA 
J S R  
J MP 

( $ 7A ) , Y  
$A553 
( $2 0 ) , Y  
$A5BB  
( $ 7A ) , Y 
( $20 ) , Y 
$ A 5 B B  

$ A5AA 
( $ 20 ) , Y 
#$2 2 
$A5C4 
$A6 0 3  

I N C$ 2 0  
# $ 0 0  
( $2 0 ) , Y  
$A5AA 
I N C$2 0 
#$00  
P E NDF LAG 
( $20 ) , Y 
$ A5D E 
#$0 1 
P E NDF LAG 
I N C$ 2 0  
( $2 0 ) , Y  
$ A 5 E F  
P E N DF LAG 
#$0 1 
$ A 5 E F  
WARM 

I N C$2 0 
( $20 ) , Y  
$A6 
I N C$20 
( $2 0 ) , Y 
$ A7 
I N C$2 0 
$ A5AA 

2 1 3 

; i n d i e  S u c h s c h l e i fe 

; a k t .  Z e i c he n  n a c h  F I N D  
; Z e i l e n e n d e  7 ,  d a n n  g e f . 
; m o m e n t a n  g e p r . Z e i c he n 
; Z e i l e n e n d e  7 , d a n n  n .  g e f . 

; Z e i c he n  u n g l e i c h  7 
; n a e c h s t e s Z e i c he n  
; Sc h l e  i fe 
; m o m . Z e i c he n  

. 
, 

; n e i n  7 
; s .  u .  

; n a ec h s t e s  Z e i c he n  

; ke i n  Z e i l e n e n d e  7 
; n a ec h s t e s  Z e i c h e n 

; P ro g . - E n d e- F l a g = 0 

; n i c h t  O- B y t e 7 

; P ro g r a m m  e vt l . z u  E n de 

; ke i n O - B y t e 7 , d a n n  we i t e r  

; k e i n  P ro g r a mme n d e  7 
; Z um Wa r m s t a r t ; f e r t i g  

; n a ec h s t e s  Z e i c h e n 
; Z e i l e n n um m e r  l o w  

; Z e i l e n n um me r  h i gh 

; Z e i l e n n um m e r  a u sg e b e n  

; n a ec h s t e s  Z e i c he n  

, 
; j a ,  d a n n  we i t e r  

A60 3  
A606 
A608 
A60A 
A60 C  
A60 E  DO F 3  

J S R  
L D A  
CM P 
B EQ 
CM P 
BN E 

I N C$2 0 
( $20 ) , Y 
#$2 2 
$A6 1 3  
#$0 0 
$ A60 3 ; ke i n  Z e i l . e n d e  7 ,  Sc h l e i fe 
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A61 0  4C C7 A5 JMP  $A5C7 j z u r  n a ec h s t e n  Z e i l e 
A6 13  4C C4 A5 J M P  $A5C4 j z u r  Su c h s c h l e i fe 

V GL A E : j V g l .  V G LA  m i t VGL E j  s e t z t  C a r ry- u n d  Z e ro - F l a g 
A6 16  A O  2 3  C 5  LOA VGLA j 1 .  We r t  ( l ow ) 
A61 9  C O  1 A  C5 C M P  VGL E j 2 .  We r t  ( l o w )  
A6 1C  FO 09 B EQ $A627 j g l e i c h  ? 
A6 1 E  AO 2 4  C 5  L O A  VGLA+ 1 
A62 1  E O  1B C5 SBC VGL E + 1  j 1 .  We r t  - 2 .  We r t  
A6 24 09 0 1  OR A # $0 1  j U n g l e i c h h e i t  m a r k i e r e n  
A6 26 60 R T S  

A6 27  AO  24 C5 L O A  VGLA+ 1 j 1 . We r t  - 2 . We r t  
A6 2A E O  1B C5 SBC VGL E + 1  
A6 2 0  6 0  RTS  

B EF O ESI GN :  
A6 2 E  2 0  0 2  82 J S R  SG E TBYTN  j Typ h o l e n  ( 0 , 1 , 2 , 3 ) 
A6 31 86  AA STX $AA 
A6 33 EO 04 CPX #$04 
A6 35 90 05 BCC  $A6 3 C  j k l e i n e r  a l s  4 ? 
A6 37 A9 OC L OA  #$OC  j N r .  f .  ' b a d  mo d e ' 
A6 39 4C 8 C  88 JMP  SER ROUT j F eh l e r  a u s g e b e n 

A6 3C A9 00 L O A  # $00  
A6 3E 8 0  9 7  C5 S TA AX j Z e i l e nza eh l e r  = 0 
A64 1 8 0  AC C5  STA AY i Z a e h l e r  i n  Ze i l e = 0 
A644 85 A6 STA $ A6 i By t e- Z  a e h l e r  = 0 
A646 20 3 1  80 J SR SCHKCOM i K omma  ? 
A649 20 27 94 JSR  SGE TAOR  i Ad r e s s e h o l e n  
A64C 84 AE  STY $AE  i n a c h  $AE , $AF  
A64 E  8 5  A F  STA $AF  
A6 50 AO 00 LOY  #$00 
A6 52 84 A8 STY $A8 i S a mme l b y t e  
A654  A2 00 L OX #$00 i B i t za e h l e r  

A6 56 B 1  7A L D A  ( $ 7A ) , Y  j a k t .  Co d e  
A6 58 FO 06 B EQ $A660 i Z e i l e n e n d e  ? 
A65A 20 OB 83  JSR  I N CB ASB Z j v or r uec ke n 
A6 50 4C 56 A6 J MP $A6 56 i b i s  Ze i l e n e n d e  

A6 60 20 OB 83  JSR  I N CB ASB Z i P r g . Z .  e r h oe h e n  
A66 3 B1  7A L O A ( $ 7A) , Y  i V o rw . z .  l ow 
A6 65 80 98 C5 S TA AX + 1  i s pe i c h e r n  
A668 2 0  OB  83 J SR I N CBASBZ i n a e c h s t e s  B y t e  
A6 6B B1 7A L O A  ( $ 7A ) , Y  j V o rw . Z .  h i gh 
A66 0  00  98  C5 ORA AX + 1  
A6 70 00 05 BN E $A677 i V o rw . Z .  n i c h t  0 ? 

A6 72 A9 OA L O A  # $OA i N r .  F .  ' t oo few l i n e s '  
A674 4 C  8 C  88 JMP  S E R R OUT j F eh l e r  a u s g e be n 
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A6 77 
A6 7A 
A670 
A6 80 
A6 8 2  
A684 
A686  
A688 
A68A 
A6 8C  
A6 8 E  
A6 90 

20 O B  8 3  
2 0  O B  83 
20 OB 8 3  
AO 00 
B 1  7A 
C9 40 
FO F 5  
A 5  AA 
FO 07 
C9 02 
FO 03 
4C 22  A7 

; O e s i g n- T yp  0 u n d  
A6 9 3  B 1  7A 
A6 9 5  C9 4 1  
A6 97  FO 18  
A6 9 9  C9 2 E  
A6 9B FO  14 
A6 90 C9 20 
A6 9F FO 1 0  
A 6 A 1  C9  4 2  
A6 A3 FO  0 5  
A 6 A 5  A9 O B  
A6 A7 4 C  8 C  8 8  

A6 AA 
A6AC 
A6AF 
A6 B 1  
A6 B 2  
A6B4 
A6 B 6  
A6B8 
A6 B A  
A6 B C  
A6 B E  
A6 C 1  
A6 C3 
A6C5 
A6 C7 
A6C9 
A6 CB 
A6 C E  
A6 0 0  
A6 0 2  
A604 
A6 0 7  
A6 0 A  
A6 0 C  
A6 0 E  

A5 A8 
1 0  3 0  9 3  
8 5  A8 
E8 
EO 08 
00 C7 
A4 A6 
A5 A8 
91 AE 
E6 A6 
E E  AC C5 
A2 00 
86 A8 
A5 AA 
C9 02  
B O  07 
AO AC e5 
C9 03  
0 0  AB  
AO  00 
8 C  AC C5 
E E  9 7  C5 
A5 AA 
C9 02  
9 0  07  

J S I� 
J SR 
J S R  
L O Y  
LO A 
CMP 
B EQ 
L O A  
B EQ 
CMP 
B EQ 
J M P  

I N CB ASB Z 
I N CBASB Z  
I N CB ASB Z 
#$00  
( $ 7A ) , Y  
#$40 
$A6 70 
$AA 
$A6 93 
# $ 0 2  
$A6 9 3  
$ A722  

i Z e i l e n n r .  u e b e r l e se n  

; a k  t .  Co d e  
i K l a m me r a f fe 
; j a ? , d a n n  u e b e r l e s e n  
; O e s i g n- Ty p  
; 0  ? 

; 2 ? 
; s o n s t  z u  $ A7 2 2  

2 ( n o r m a l e  Gr a f i k )  
L D A ( $ 7 A ) , Y  i a k t .  Z e i c h e n  
CM P #$4 1 ; " A " ? 
B EQ $ A6 B 1  
CM P #$2 E 
B EQ $ A6 B l 
CM P #$2 0 
B EQ $ A6 B l 
CM P #$4 2 
B EQ $ A6AA 

, . ? 

? 

; " B · ? 

L O A  # $O B  i N r .  f .  ' b a d  c h a r f a m '  
J M P  S E R R OU T  ; F e h l e r  a u s g e b e n 

L D A  
OR A 
S T A  
I NX 
C P X  
BN E 
L O Y 
L O A  
S TA 
I N C  
I N C  
LDX  
STX  
L D A  
CM P 
B C S  
L O A  
C M P  
BN E 
L OY 
S TY 
I N C  
L D A  
CMP 
BCC 

$ A8 
G B I T TA B S , X  ; e n t s p r . B i t  s e t z e n 
$ A8 

# $ 08 
$ A6 7D 
$ A6 
$ A8 
( $ A E ) , Y  
$ A6 
AY 
#$0 0 
$ A8 
$AA 
# $ 0 2  
$ A6 D 2  
AY 
#$0 3 
$ A6 7D 
# $ 0 0  
AY 
AX 
$ A A  
# $ 0 2  
$ A6 E 7 

; B i t z a e h  l e r  

; n i c h t  a b g e l a uf e n ? 
; B y t e z a e h l e r  
i S a mme l - B y t e  
; E r g e b n i s  s pe i c h e r n  
; B y t e z a e h l e r  e r h . 
; B y t e z a e h l e r  i n  Z e i l e  e r h . 
; B i t z a e h  l e r  = 0 
; Sa m me l b y t e  = 0 
; O e s i  g n- T y p  

i g ro e s s e r  g l e i c h  2 ? 
; Z a eh l e r i n  Z e i l e 

; n i c h t  3 ,  d a n n  S c h l e i fe 

; B y t e z a e h l e r  i n  Z e i l e = 0 
j Z e i l e n z a e h l e r  e r h o e h e n 
; O e s i  g n- T y p  

i k l e i n e r  a l s  2 ? 
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A6 E O  AD  97  C5 L D A  AX j Z e i l e n z a eh l e r  
A6 E 3  C9 08 CMP #$08 
A6 E 5  F O  OA B EQ $A6 F 1  j = 8 ? 
A6 E 7  AD 97 C5 L DA AX 
A6 E A  C9 15 CM P # $ 1 5  
A6 EC  FO  03 B EQ $A6 F 1  , - 2 1  ? 
A6 E E  4 C  5 0  A6 JMP  $A6 50 j Sc h l e i fe 

A6 F 1  B 1  7A LD A ( $ 7A L Y 
A6 F 3  FO  06 B EQ $A6 F B  j Z e i l e n e n d e , d a n n  fe r t i g  
A6 F 5  2 0  D B  8 3  J S R  I N CB ASB Z j n a ec h s t e s  Z e i c h e n 
A6 F8 4C F 1  A6 JMP  $A6 F 1  j Sc h l e i fe 

A6 F B  4 C  2 A  82  JMP  E N D SM B  j Be f e h l fe r t i g 

U E B E R4 :  j 4  B y t e u e b e r l e se n  u n d  fe r t i g  
A6 F E  2 0  DB  83  J SR I N CBASBZ 
A70 1 20  DB  8 3  J S R  I N CB ASB Z 
A704 2 0  DB 83 J SR IN CBASBZ 
A707 4C 74 91 JMP  B EF O  

D E S TAB3 : 
A70A CO 00 30 00 OC 0 0  03 00 j b e i d e  B i t s  g e s e t z t  

D E STA B2 : 
A7 1 2  80 00 20 00 08 00 02 00 j j ewe i l s 1 .  B i t  g e s e t z t  

D E STAB1 : 
A7 1 A  4 0  00 10 00 04 00 01 00 j j ewe i l s  2 .  B i t  g e s e t z t  

j D e s i g n- T yp 1 u n d  3 ( M  u l t  i - Co 1 0  u r )  
A72 2  AO 00 L DY #$00  
A724 B1 7A L D A  ( $ 7A ) , Y  j a k t .  Z e i c h e n  
A726 C9 44 CMP #$44 j • D ·  
A7 28 DO OB ßN E $A735 j n e i n  ? 
A72A A5 A8 L D A  $A8 j Sa m me l b y t e  
A 7 2 C  1 D  O A  A7 O R A  D E S TAB3 , X  ; 2  B i  t se t z e n 
A72 F  85  A8 S TA $A8 
A7 31  E8  I NX ; n a ec h s t e s  B i t ( p a a r )  
A7 32 4C B 1  A6 J M P  $A6 B l  ; zu r  S c h l e i fe 

A735 C9 43 CM P #$4 3 ; • C · 
A737 DO OB B N E  $ A744 ; n e i n  ? 
A739 A5 A8 L O A  $ A8 
A7 3B 1 D  1 2  A7 O R A  D E STAB2 , X  ; v or d e r e s  B i t  se tze n 
A7 3 E  8 5  A8 STA $A8 
A740 E8 I NX ; n a e c h s t e s  B i t ( p a a r )  
A74 1  4 C  B 1  A6 JMP  $A6 B l  ; zu r  Sc h l e i fe 

A744 C9 42 CM P #$4 2 ; • B · 
A74 6 DO OB ßN E $A753 ; n e i n  ? 
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A748 AS A8 L O A  $A8 
A74A 1 0  1 A  A7 O R A  O E STAB 1 , X  i h i n t e r e s B i t  s e t z e n 
A74 0  8 5  A8 S TA $A8 
A74F E8 I NX i n a ec h s t e s  B i t ( p a a r )  
A7S0 4C B 1  A6 J M P  $A6 B 1  i zu r  Sc h l e i fe 

A7S3 C9 2 E  CM P #$2 E i . 
A7S S  F O  0 0  B EQ $A764 i i a ,  d a n n  we i t e r  
A7S7 C9 4 1  CM P #$4 1 i A ' 
A7S9 FO  09 B EQ $A764 i j a ,  d a n n  we i t e r  
A7SB C9 20  CMP #$2 0 . " 
A7S0 FO  05  B EQ $A764 i j a ,  d a n n  we i t e r  
A7SF A9 OB L O A  # $ O B  i N r .  f .  " b a d  c h a r f a mo b I 
A761  4C  8 C  88 J M P  S E R R OUT  i F e h l e r  a u sg e b e n 

A764 E8 I NX i n a ec h s t e s  B i t ( p a a r )  
A76S 4C B 1  A6 J M P  $A6 B 1  i zu r  Sc h l e i fe 

B EF R LO CM :  
A768 20 02 82 J S R  SGE T B Y T N  i Sp r i t e- N r . h o l e n  
A76 B  8 E  B B  C S  S TX M OB N R 2  
A76E  8 E  BC CS S TX MOB N R  
A771 O E  BB  CS ASL MOB N R 2  i do p pe l t e  S p s r i t e- N r . 
A774 A O  1 0  00  L O A  V ICMX8 i X- K o or d . - Ue b e r t r a e g e  
A777 1 0  78 9 7  ORA MB I TTA B S , X  
A77A CO 1 0  0 0  CM P V ICMX8 
A770 00 08 BN E $ A787 i w a r  B i t  n i c h t  g e s e t z t  ? 
A77F A9 0 1  L O A  #$0 1 
A781 8 0  98  CS S TA AX + 1  i X- K o or d .  H i gh = 1 
A784 4 C  8 C  A7 J MP $ A78 C 
A787 A9 00 L O A  # $0 0  
A789 8 0  98 CS S TA AX + 1  i X - K o o r d .  H i g h = 0 
A78C AC BB CS L O Y  MOB N R2 
A78 F  B9 0 0  0 0  L OA V ICMX , Y  i X - K o o r d i n a t e  ( l o w )  
A792 80  97 CS  S TA AX i a l s Anf a n g swe r t  
A79 S B9 0 1  00  L OA V I CMY , Y  i Y - K o o r d i n a t e  
A798 80  AC CS S TA AY 
A79B A9 00 L O A  #$00 
A790 80  AO CS S TA AY + 1  i Y- K o or d i n a t e  ( H i gh )  
A7AO 20 6 B  9 3  J S R  $ 936B i EX , EY u n d  $ F 7  h o l e n  
A7A3 4 C  E2 9 5  J M P  $9SE2  i i n d e n  MMOB- B e f e h l 

B EF CM OB : 
A7A6 2 0  02  82 J S R  SGE TB YT N  i l . F a r be h o l e n  
A7A9 8 E  2 5  0 0  S TX V ICMMC1 i i n V I C  e i n t r a g e n  
A7AC 2 0  F C  8 1  J S R  SGE TB YT C  i 2 .  F a r be h o l e n  
A7AF 8 E  26  0 0  STX V I CMMC2 
A7B2 4 C  2A 82 J M P  E N O SM B  i Be f e h l fe r t i g 
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B EF BC K GN O S :  
A7B5 A O  1 1  0 0  
A7B8 2 9  O F  
A7BA 0 9  40 
A7BC 8 0  1 1  0 0  
A7B F A O  16  0 0  
A7C2 2 9  E F  
A7C4 80 16  00 
A7C7 20 02 82 
A7CA 8 E  2 1  0 0  
A7C O  2 0  F C  8 1  
A700 8 E  2 2  0 0  
A70 3 20  F C  8 1  
A706 8 E  2 3  0 0  
A709 20 F C  8 1  
A70C 8 E  24 0 0  
A70 F 4 C  2 A  8 2  

B E F PA U S E : 
A7E2  20 73 00 
A7 E 5  AO 00 
A7E7 B 1  7A 
A7 E 9  C9 22  
A7E B 00  23  
A7E O  A5 7A 
A7E F  0 0  02 
A7F 1 C6 7B 
A7F 3 C6 7A 
A7F5 20 B7 86 
A7F8 85 A9 
A7F A 86 A8 
A7F C AO 00 
A7 FE  B 1  A8 
A80 0  20 0 2  F F  
A80 3  C8 
A80 4  C4 69 
A806 00 F6 
A808 A9 00 
A80A 20 02  F F  
A80 0  2 0  3 1  80 
A8 10 20 27 94 
A8 1 3  A9 00 
A8 15 8 0  17 C5  
A8 18 80 16 C5 
A8 1 B  20  E4 FF 
A8 1 E  C9 00 
A82 0 FO  OC 
A8 2 2  AO  17  C5 
A82 5  C5 65  
A8 2 7  BO  05  
A82 9  F O  03  

K a p i t e l  6 

L O A  VICST1 j V IC St e u e r r e g i s te r  1 
ANO # $ O F  j P u nk tg r a f i k  a u s s c h a l t e n  
OR A #$40 j Me h r f a rb i ge n  H i . g r .  e i n  
S TA V ICST l 
L O A  VIC ST2 j V IC St e u e r r e g i s t e r  2 
ANO  # $ E F  j Me h r f a r b e nm o d u s  a u s  
STA VICS T2 
J S R  SGE TBY TN  j H i n t e r g r u n df a r be 0 h o l e n  
S TX V ICHI FAR 
JSR  SGE TB YTC j H i n t e r g r u n df a r be 1 h o l e n  
S TX V IC H I F AR + 1  
J S R  SGE TB YTC j H i n t e r g r u n df a r b e  2 h o l e n  
STX V ICHI FAR + 2  
J S R  SGE TB YTC j H i n t e r g r u n df a r b e  3 h o l e n  
S TX V I CHI FAR + 3  
J M P  E N O SMB  j Be f e h l fe r t i g  

J S R  
LOY  
LOA  
CMP 
B N E  
L O A  
B N E  
O E C  
O EC 
J SR 
STA 
STX 
LOY 
LOA 
J S R  
I NY 
CP Y 
B N E  
L O A  
J SR 
J S R  
J SR 
LOA  
STA 
S TA 
J SR  
CM P 
B EQ 
L O A  
CMP 
BCS 
B EQ 

CHR GE T 
#$00 
( $ 7A ) , Y  
#$22  
$A8 1 0  
$ 7A 
$A7F 3 
$7B 
$ 7A 
SGETSTR 
$A9 
$A8 
#$0 0 
( $ A8 ) , Y 
BSOUT 

$69 
$A7F E 
#$00  
BSOUT  
SCHK COM 
SGE TAO R 
#$00  
lAE S E C  
lA E I RQ 
G E T I N  
#$0 0 
$A82 E 
lA ESEC  
$65 
$A8 2 E  
$A82 E 

j Co d e  uebe r l e se n  

j a k t .  Ba s i c - Co d e  . , 
j ke i n Anf . ze i c h e n  ? 
j P r g . l . ve r m i n d e r n  

j St r i n g h o l e n  
j St r i n g a d r e s se n a c h  $ A8 , $A9 

j l e i c h e n  a u s  St r i n g 
j a u s g ebe n 
j n a e c h s t e s l e i c h e n  
j St r i n g l a e n g e  
j n i c h t  e r r e i c h t ? 
j ( CR )  
j a u sg e b e n  
j Ko m m a  ? 
j We r t  f .  P a u s e h o l e n  

j Se k u n d e n z a eh l e r  = 0 
j 6 0 s t e l - S e k . -l a e .  = 0 
j l e i c h e n  v o n  T a s t a t u r  
j R E T U R N- T a s t e 
j j a ,  d a n n  E n d e  
j Se k u n d e n z a eh l e r  
j So l l we r t  
j g l e i c h , d a n n  E n d e 
j ( u n s i n n i n g ) 
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A8 2 B  4 C  IB  A8 

A82 E  4 C  2 A  82  

B EF N RM : 
A8 3 1  20  37 A8 
A834 4 C  74 91 

N RM :  
A8 3 7 
A839  
A83C 
A8 3 E  
A84 1  
A8 43 
A846  
A8 48 
A8 4B 
A8 40 
A8 50  
A8 52 
A8 55 

A9 18 
80 1 1  DO 
A9 15  
8 0  18 00  
A9 C8 
80 16 00 
A9 C7 
80 0 0  0 0  
A9 6 3  
8 0  B3 C 5  
A 9  04 
80 88 02 
60 

B EF M08 0F F :  
A8 56 20 02 82 
A85 9  AO  1 5  0 0  
A8 5C  3 D  80 97 
A8 5F 80 15 0 0  
A8 6 2  4 C  2 A  8 2  

8 EF OF F :  
A8 6 5  A2 00 
A867 8 E  C6 C5 
A8 6A 8A 
A8 68  90 04 C5 
A86 E  E8 
A8 6F  EO 10  
A8 71 90 F8 
A8 73 4C  74  91 

8 EF AR C : 
A8 76 2 0  8D A8 
A87 9  AO  18 C5 
A8 7C  8 5  A8 
A8 7E  A O  1 9  C5 
A8 8 1  8 5  A9 
A8 8 3  A9 OA 
A88 5  85 2 1  
A887 2 0  4 F  A9 
A8 8A 4 C  2 A  8 2  

JMP  $A8 1 B  ; z u r  Wa r t e- Sc h l e i fe 

JMP  E N O SM 8  ; 8e f e h l fe r t i g 

J S R  NRM 
JMP 8 E FO 

LOA 
S TA 
L O A  
S TA 
L O A  
S TA 
L O A  
STA 
L O A  
S TA 
L O A  
S TA 
R T S  

# $ 1 8  
V I C STl 
#$ 1 5  
V ICA O S  
#$ C8 
V I C ST2 
#$ C7 
C I A2 P R A  
#$6 3 
GME M F L AG 
#$04 
V I D RAMH I 

; N o r m a l mo d u s  e i n s c h a l t e n  
; z um  L e e r b e f e h l 

; V I C- St e u e r r e g . l  a uf $ 1 8  

; V IC - Ad r e s sr e g . a uf $ 1 5  

; V IC- St e u e r r e g . 2  a uf $ C8 

; C I A2 - P o r t  A a uf $ C7 

; G r a f i k - R AM- F l a g  

; V i d eo - R AM n a c h  $ 0 400 

J S R  SGE TB YT N  ; S p r i t e- N r . h o l e n  
L OA V I CME A ; S p r i t e - E i n/Au s- R e g i s t e r  
A N O  M B I T TA8 L , X  ; e n t s pr .  8 i t  l o e s c h e n 
S TA V I CME A 
JMP  E N O SM 8  ; 8e f e h l f e r t i g  

LOX  #$0 0 
S TX F L ASH F L  ; F l a s h- F l a g r u e c k s .  
TX A 
S TA F L AS HF LS , X  ; F l a g p r o  F a r be l o e s c h e n 
I NX ; n a ec h s t e  F a r be 
CPX # $ 1 0  ; 16 F a r be n  
BCC  $ A868  ; F a r b za e h l e r  n .  a b g e l .  ? 
JMP  8 EF O  ; z um  L e e r b e f e h l 

J S R  ARC I  
LOA  STRZI  
STA $ A8 
L OA S T R Z2 
STA $A9 
L O A  #$OA 
S TA $ 2 1 
J SR K R E I SI 
JMP  E NO SM 8  

; e f f . S t a r tw i n ke l  

; F l a g f .  m e h r e re P u nk te 
; K r e i s- R o u t i n e 
; 8 e f e h l fe r t i g 
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A RC 1 :  
A8 80 
A8 90 
A8 9 2  
A8 95 
A8 98 
A8 9B  
A8 9 E  
A8A1 
A8 A4 
A8 A7 
A8 AA 
A8AO 
A8 BO 
A8 B2 
A8 B4 
A8 B7 
A8 B A  
A8 BC 
A8 B E  
A8 C1 
A8 C4 
A8 C7 
A8 CA 
A8CC  
A8 CF 
A8 0 1  
A8 04 
A8 06 
A8 09  
A8 0B 
A8 0 E  
A8 E 1  
A8 E3  
A8 E6 
A8 E8 
A8 EB 
A8 E O  
A8 E F  
A8 F 1  
A8 F 3  
A8 F 5  
A8 F7 
A8 F 9  
A8 F B  
A8 F O  
A900 
A902 
A90 5 
A908 
A90B 

2 0  OB 83 
A9 00 
80 7C  C5 
80 2 F  C5 
2 0  27 94 
8C 4B CB 
80 4C CB 
20 3 1  80 
20 27 94 
8 C  4 9  CB 
2 0  3 1  80 
20 27 94 
84 A8 
85 A9 
20 31 80 
20 27 94 
84 AC 
85 AO 
20 31 80 
20 27 94 
80 4 E  CB 
8 C  40 CB 
A5 A9 
8 0  24 C 5  
A 5  A8 
8 0  2 3  C5  
A5 AO  
80  1B C 5  
A5 AC 
80 1A C5 
20 16 A6 
90 18 
AO 7C C5 
49 OA 
80 7C C5 
A6 AC 
A4 AO 
A5 A8 
85 AC 
A5 A9 
85 AO 
86 A8 
84 A9 
A5 AC 
8 0  18 C5  
A5  AO 
80 19 C5  
20  F C  81  
8E  48 CB 
2 0  F C  8 1  

J S R  
L O A  
S TA 
STA 
J S R  
S T Y  
STA 
J SR 
JSR  
STY  
J SR  
J SR 
STY 
S TA 
J S R  
J SR 
STY 
S TA 
J SR  
J SR 
STA 
STY  
LOA 
S TA 
L OA  
S TA 
L O A  
STA 
L O A  
STA 
JSR  
BCC  
L O A  
E OR 
S TA 
L OX 
L OY  
L O A  
STA 
L O A  
STA 
S TX 
STY 
L D A  
S TA 
LOA  
STA 
JSR  
STX 
JSR  

I N CB ASB Z i Co d e  u e be r l . 
#$00  
O R EH S I N N  i F l a g s  r uec k s .  
U E B E R O R EH 

Ka p i t e l  6 

SGE TAO R i M i t te l p .  X - K o or d .  h o l e n  
KMX 
KMX + 1  
SCHKCOM i Komma ? 
SGETAOR  i M i t t e l p .  Y - K o o r d .  h o l e n  
KMY  
SCH K COM i Ko m m a ? 
SG E TAOR i S ta r tw i n ke l  h o l e n  
$A8 
$A9 
SCHK COM i Ko m m a ? 
SGE TAOR i E n dw i nke l h o l e n  
$AC 
$AO 
SCHK COM i Ko m m a ? 
SG E TAOR i W i n ke l - Sc h r i t tw .  h o l e n  
W I NK SW+ 1 
W I NK SW 
$A9 
VGLA+1  
$A8 
VGLA  
$AO 
VGL E + 1  
$AC 
VGL E 
VGLAE 
$A8 F B  
O R E H S I N N  
#$OA 
O R E H S I N N  
$AC 
$AO 
$A8 
$AC 
$A9 
$AO  
$ A8 
$A9 
$AC 
STRZ 1 
$AO  
STRZ2 

i An f a n g s w i nke l m i t  E n dw .  
i ve r g l e i c h e n 

i Ve r g l e i c h s r o u t i n e  
i Anf . W i .  k l e i n e r  E n dw i . ? 

i F l a g  umd r e h e n  

i $ A8 , $A9 m i t  $ AC , $AO 
i ve r ta u s c he n  

i e f f .  E n dw i nke l me r k e n 

SGE TB Y TC i R a d i u s  X- R i o h o l e n  
KRX 
SGE T B Y T C  i R a d i u s  V- R i o h o l e n  
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A90 E 8 E  C5 CB STX K R Y  
A911  20  70 93 J SR G E T P K T F  i P u nk t f a r be h o l e n  

K R E I S : 
A9 14  A 9  14  L O A  # $ 1 4 i F l a g f .  m e h r e r e  P u nk t e 
A916 85  2 1  S T A  $2 1 
A918 A5 A8 L O A  $ A8 i St a r tw i nk e l sw  me r k e n 
A91A  48 P HA 
A9 1 B  A5 A9 L O A  $ A9 
A910  48  P HA 
A9 1 E  2 0  0 7  AA J S R  A8 A9 0I  V90 i St a r t w i nke l / 90 
A92 1  20 0 1  AA J SR SI NMAL KRX i s i n ( sw )  * K R X  
A924 A5 65 L O A  $ 6 5  i E r ge b n i s  n a c h  $ AA , $ A B  
A926 8 5  AA S TA $AA 
A928 A5 64 L O A  $ 6 4  
A92 A  8 5  AB STA  $AB 
A92 C  2 0  I F  AA J S R  COSMA L K R Y  i C O S ( S W )  * K R Y  
A92 F  A5 6 5  L O A  $65  i E r g e b n i s  n a c h  $AE , $AF  
A93 1 8 5  AE  STA $ A E  
A93 3 A5 64 L O A  $64 
A93 5 8 5  AF  STA $ A F  
A93 7 20  71  AA J S R  P KB E R  i P u n k t k o o o r d .  b e r e c h n e n  
A93A A5 AE L O A  $AE i E r g e b n i s  n a c h  EX , EY 
A93 C 8 0  A8 C5 S TA EY 
A93F A5 AA L O A  $AA 
A94 1  80 AA C5 S TA EX 
A944 A5 AB L O A  $AB 
A946 80 AB C5 S TA EX + l  
A949 68 P L A  
A94A 8 5  A9 STA $A9 
A94C  68  P L A  
A940 8 5  A8 STA $A8 

K R E I S l : 
A94F A5 A8 L O A  $ A8 i W i nke l a uf St a p e l l e g e n  
A951 48 P HA 
A9 52 A5 A9 L O A  $ A 9  
A954 48 P HA 
A955  2 0  0 7  AA J S R  A8 A9 0 I V90 i W i nke  I / 90 
A958 20 0 1  AA J SR S I NMA L K RX i s i n ( w i )  * K R X  
A9 5B 84 AA STY $AA i E r ge b n i s  n a c h  $ AA , $ A B  
A9 50  8 5  AB  STA  $AB  
A95F  20  IF  AA J S R  COSMA L K R Y  i C O S ( w i ) * K R Y  
A962 84 AE STY $ AE i E r g e b n i s  n a c h  $ A E , $AF  
A964 8 5  AF STA $ A F  
A966 20  71  AA J S R  PKB E R  i P u nk t ko or d .  b e r e c h n e n  
A96 9  A 5  A E  L O A  $AE i E r g e b n i s  n a c h  AX , AY 
A96B 8 0  AC C5 S TA AY 
A96 E  A 5  AA L O A  $AA 
A970 80 97  C5 S TA AX 
A97 3  A 5  AB L O A  $AB 
A975 80 98  C5  S TA AX + l  
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A978 AD 97 C5 L DA AX j AX , AX + 1  u n d  AY s i c he r n  
A97 B  48 P HA 
A97C AD AC C5 L D A  AY 
A97 F  48 P HA 
A980 AD  98 C5 L D A  AX + 1  
A983 48 P HA 
A984 20 5E A3 J S R  U NZ E I  j L i  n i e  z e  i c h ne n  
A987 20 O E  94 J SR K E R ROME I N  j Ke r n a l e i n  
A98A 68 P L A  j a l t e  We r t e  v .  AX , AY n .  EX , EY 
A98 B  8 0  AB C 5  STA EX + 1  
A98E  68  PLA  
A98 F  8 0  A8 C 5  S TA EY 
A992 68 P L A  
A9 93 8 0  AA C 5  S TA EX 
A996 68 PLA j a l t e n  W i nke lwe r t  n .  $ A8 , $A9 
A997 8 5  A9 STA $A9 
A999 68 P L A  
A9 9A  8 5  A8 STA $A8 
A99C A5 2 1  LDA  $2 1 j Me h r f a c h f l a g  
A99E  C9 14 CMP # $ 14 
A9AO F O  0 1  B E Q  $A9A3 j g e s e t z t  ? 
A9A2 60 RTS j s o n s t  fe r t i g  

A9A3 AD 7C  C5 L D A  D R EH SI N N  j F l a g 
A9A6 C9 OA CMP #$OA 
A9A8 00 21 BN E $A9CB j n i c h t  g e s e t z t  ? 
A9AA 38 S E C  
A9AB A5 A8 L D A  $A8 j $ A8 ,  $A9 = $A8 , $A9 - W i nk . s w .  
A9AD ED 40 CB SBC W I NK SW 
A9BO 85 A8 STA $A8 
A9B 2 A5 A9 L D A  $A9 
A9B4 ED 4E CB SB C WINK SW+ 1 
A9B7 8 5  A9 STA $A9 
A9B9 BO  1F  BCS  $ A9 DA  
A9BB A9 OA L D A  #$OA 
A9B D  8 0  2 F  C5 S TA U E B E R O R E H  j Ue b e r l a Uf - F l ai se tze n 
A9CO A9 68 L D A  #$ 68 j 360  n a c h  $ A8 , A9 
A9C2 8 5  A8 STA $A8 
A9C4 A9 0 1  L D A  #$0 1 
A9C6 8 5  A9 STA $A9 
A9C8 4C DA A9 JMP  $A9DA j we i t e r  s . u .  

A9CB 18 CL C 
A9CC A5 A8 L D A  $A8 i $A8 , $A9 = $A8 , $ A9 + W i n k . s w .  
A9CE 6 0  40  CB ADC W I NK SW 
A9 D 1  8 5  A8 STA $A8 
A9D 3  A 5  A9 LD A $A9 
A905 60 4E  CB ADC WINK SW+ 1 
A9D8 85 A9 STA $A9 
A9 D A  8 0  2 4  C 5  S TA VG LA+ 1 
A9DD A5 A8 L O A ' $A8 
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A9DF 
A9 E 2  
A9E4 
A9 E7  
A9 E 9  
A9 E C  
A9 E F  
A9 F 1  
A9 F 3  

A9 F6  
A9F9  
A9F B 
A9FD  

A9 F E  

8 D  2 3  CS 
AS AD 
8D 1B CS 
AS AC 
8D 1A CS 
AD 7C CS 
C9 OA 
DO 03 
4C 57 AB 

2 0  16 A6 
FO  03 
90 0 1  
60 

4C 4 F  Ag 

SI NMA LKR X : 
AA0 1  20  3D AA 
AA04 20 1 F  80 
AA0 7 20 91  80 
AAOA AD 48 CB 
AAO D 8 5  6 3  
AAO F  A S  A9 
AAl l 85 62 
AA1 3 A2 90 
AAl S 38 
AA16 20 88 80 
AA19 20 9A 80 
AA1 C 4 C  16  80 

C OSMA L K R Y : 
AA1 F 2 0  3D AA 
AA22 20 28 80 
AA2 S 20 91  80 
AA28 AD CS CB 
AA2 B  85 6 3  
AA2D A S  A9 
AA2 F 8 5  62  
AA3 1 A2 90 
AA3 3 38 
AA34 20 88 80 
AA37 20 9A 80 
AA3A 4 C  16 80 

A8A9 B O G M : 
AA3 D AS A8 
AA3F  85 6 3  
AA4 1 AS A 9  
AA43 8 5  6 2  
AA4 S  A 2  90 

S TA 
L D A  
S TA 
L D A  
S TA 
L DA 
CM P 
ßN E 
J M P  

J S R  
B EQ 
BCC  
RTS 

JMP  

JSR  
JSR  
JSR  
L DA 
STA 
L D A  
STA 
L DX 
S E C  
J S R  
J SR 
JMP  

JSR  
J SR 
J S R  
L D A  
STA 
L D A  
STA 
L DX 
S E C  
J S R  
J SR 
JMP  

LDA  
S T A  
L D A  
S T A  
LDX 

VG LA  
$ AD 
VGL E + 1  
$AC  
VGL E 
D R EH S I N N  
#$OA 
$A9F6 
$ABS7 

VGLAE 
$A9FE  
$ A9F E 

KR E I S 1  

A8 A9BOGM  
S S I N  
SF ACA R G  
K RX 
$ 6 3  
$ A9 
$ 6 2  
#$ 90 

SX F L P  
SF M U L T  
SF ACA D R  

A8 A9BOGM 
SCOS 
SF ACA R G  
KRY  
$ 6 3  
$ A9 
$ 6 2  
# $ 90 

SX F LP 
SF MULT  
SF ACAD R 

$A8 
$6 3 
$A9 
$6 2 
#$90 

2 2 3  

i $ A8 / $ A9 u n d $ AC / $ AD a l s 
i a l s V e r g l e i c h sw .  s pe i c h e  

i F l a g  

i n i c h t  g e s e t z t ? 

i V g  1 .  - R o u t i  n e  
i a k t . W i .  = E n dw i . ? 
i a k t .  W i .  k 1 e i n  e r E n dw i .  ? 
i s o n s t  f e r t i g  

i S c h l e i fe 

i W i nke l n .  B o g e nm a s s  
i S i n u s  be r .  
i S i n u s  n a c h  AR G 
i R a d i u s  X 

i n . F l i e s sk . 
i m a l  S i n u s  
i E r g eb n i s  n .  Ad r e s sf or m a t  

i W i n k e l n .  B o g e nm a s s 
i Co s i n u s  b e r ec h n e n  
i n . A r g u m e n t  u e b e r t r .  
i R a d i u s  Y 

i n . F l i e s s k . wa n d e l n  
i m a l  AR G ( Co s i n u s ) 
i E r ge b n i s  n .  Ad r . f o r m . 

i $ A8 / $A9 
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AA4 7  38 S EC 
AA48 20 88 80 J S R  
AA4 B  20 91 80 J SR 
AA4 E A9 A8 L D A  
AA50 AO AE L DY 
AA5 2 20  A3 80 JSR  
AA55 20 9A 80 J SR 
AA58 20 91 80 J S R  
AA5B A9 B4 L D A  
AA5 D 8 5  6 3  STA 
AA5F A9 00 L D A  
AA6 1 8 5  62 STA 
AA6 3 A2 90 L DX 
AA6 5  38 SEC  
AA6 6  2 0  88 80 JSR  
AA6 9  A5 6 1  L D A  
AA6 ß A4 70 LDY  
AA6D 20 AC 80 J SR 
AA70 60 RTS  

P KB E R :  
AA7 1 A5 20 L D A  
AA73 C9 00 CM P 
AA75 00 06 BN E 
AA77 20  C8 AA J S R  
AA7A 4C 9 7  AA J M P  

AA7D C9 0 1  CM P 
AA7F 00 06 B N E  
AA8 1 20 A7 AA J S R  
AA84 4C 9 7  AA J M P  

AA8 7  C9 02 CM P 
AA8 9  00 06 BN E 
AA8 B  2 0  B O  A A  J S R  
AA8 E 4C A7 AA J M P  

AA9 1  2 0  BO AA J S R  
AA94 4C C8 AA J M P  

K MX P L U S :  
AA9 7 18 CL C 
AA98 A5 AA L O A  
AA9A 60 4B CB ADC 
AA9 D 8 5  AA S TA 
AA9F A5 AB L D A  
AAA1 60  4C CB ADC 
AA A4 8 5  AB STA 
AAA6 60 RT S 

SX F LP 
SF ACAR G 
# $A8 
#$AE  
SF LDF AC K  
SF MU L T  
SF ACARG  
#$B4 
$ 6 3  
#$00 
$ 6 2  
#$ 90 

SX F L P  
$ 6 1 
$70 
SF D I V  

$20 
#$0 0 
$AA7D 
KMY M I N U S  
KMX P L U S  

#$0 1 
$AA87 
KMYP L US 
K MX P L U S  

#$0 2 
$AA91 
KMX M I NUS  
K MY P L U S  

KMX M I N U S  
KMYM I N U S  

$AA 
K MX 
$AA 
$AB 
KMX + 1  
$AB 
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i n . F l i e s s k . 
i n . AR G 
i Ad r .  von Ko n s ta n t e  

i F AC m i t  P I  l a d e n  
i m a l  $A8 , $A9 
i E r 9 ·  n .  A R G  
i K on s t . 180 

i n . F l i e s s k . 

i F AC/ 180 

P I  

i F AC = $ A8/A9 * P I  / 180 

i a b s o l u t e P u nk t ko or d .  be r .  
i D I V ( W i n ke l , 90 )  

i n i c h t  0 ? 

i n i c h t  1 ? 

i n i c h t 2 ? 

i $ AA , $ A B  = $ AA , $ A B  + K MX 
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K MYP L U S :  
AAA7 18 
AAA8 A5 AE  
AAAA 6 0  4 9  CB 
AAAD 8 5  AE  
AAAF 60 

K MX M I N U S : 
AABO 38 
AAB1 AD 4 B  CB 
AAB4 E5 AA 
AAB6 85 AA 
AAB8 AD 4C CB 
AABB E5 A B  
AAB D  8 5  A B  
AAB F  B O  06 
AAC1 A9 00 
AAC3 85 AA 
AAC5 85 AB 
AAC7 60 

K MYM I N U S : 
AAC8 38 
AAC9 A D  4 9  CB 
AACC E5 AE 
AACE 85 AE 
AADO BO F5  
AAD2 A9 00 
AAD4 85 AE 
AAD6 60 

A8A9D I V90 : 
AAD7 A9 5A 
AAD9 80 BB CB 
AADC A9 00 
AAD E 80 BC CB 
AAE 1 A5 A8 
AA E3 8 0  CO CB 
AAE6 A5 A9 
AAE8 8 0  Cl CB 
AAE B 2 0  45 8F 
AAE E  AD C2 CB 
AAF 1 85 A8 
AAF 3 AD C 3  CB 
AAF6 85 A9 
AAF8 AD CO CB 
AAF B 85  2 0  
AAFD C9 0 1  
AAF F  FO 0 5  
A B0 1 C9 0 3  
AB03  FO 0 1  

CL C 
L D A  $AE 
ADC KMY 
STA $AE 
R T S  

SEC  
L D A  KMX 
SBC $AA 
STA $AA 
LDA K MX + 1  
SB C $ A B  
STA $ A B  
BCS  $ AAC7 
L D A  #$00 
STA $AA 
STA  $AB 
RTS 

SEC  
L D A  KMY 
S B C  $AE  
STA $AE  
B C S  $AAC7 
L D A  # $0 0  
S T A  $AE  
RT S 

i $ AE  = $ A E  + K MY 

i $ AA , $ A B  = K MX - $ AA , $ A B  

i n i c h t  n e g a t i v ? 
i s o n s t  $AA , $A B  = 0 

i $ A E  = K MY - $ A E  

i n i c h t  n e g a t i v ? 
i s o n s t  $ A E  = 0 

L D A  
S TA 
L D A  
S TA 
L D A  
S TA 
L D A  
S TA 
J S R  
L DA 
STA 
L DA 
STA 
L D A  
S T A  
CM P 
B EQ 
CMP 
B EQ 

# $5A i 90 a l s D i v i s o r  
I D I VSOR 
# $0 0  
I D I V S OR + 1  
$A8 i $ A8 , $A9 a l s  D i v i d e n d  
I D I V D E N D  
$ A 9  
I D I VD E N D + 1  
I D I V  i l n t e g e r- D i v i s i o n  
I D I V R E S T  i Re s t  n a c h  $ A8 , $A9 
$ A8 i ( $ A8 , $A9 = $A8 , $A9  mod 90 ) 
I D I V R E S T  + 1  
$A9 
ID I VD EN D  i D i v . - E r ge b n i s  n a c h  $ 2 0  
$ 2 0  i ( $ 2 0  = $A8 , $A 9  d i v 90 ) 
#$0 1 
$AB06 i 1 ? 
#$0 3 
$AB06 i 3 ? 
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A B0 5  60 

A B0 7 
AB09  
ABOB  
A BO O  
ABOF  

A9 5A 
E5 A8 
8 5  A8 
A5 20 
60 

B EF ANG L :  
A B 1 0  20 O B  8 3  
A B 1 3  20 27 94 
AB16  8C 4B CB 
AB19  8C AA C5 
A B 1 C  8 0  4C CB 
A B 1 F  80  AB C5 
AB22 20 31  80 
AB25 20 27 94 
A B 28 8 C  49 CB 
AB2B 8C AB C5 
AB 2 E  8 0  4A CB 
AB3 1 80 A9 C5 
AB34 20 31 80 
AB37 20  27 94 
AB3A 84 A8 
AB3C 8 5  A9 
A B 3 E  20  F C  81 
A B4 1  8E 48 CB 
AB44 20 F C  81  
AB47 8E  C5 CB  
AB4A  20 70  93 
AB40  A9 OA 
AB4F 85 2 1  
AB5 1  20  4F A9 
AB54 4 C  2A  82 

AB57 
AB5A 
AB5C 
AB5E 
A B6 1  
A B6 3  
AB65 

20 16 A6 
FO OA 
BO 08 
A O  2F  C5 
C9 OA 
00 0 1  
60 

AB66 4C 4F A9 

RT S 

L O A  # $5A 
SBC  $A8 
STA $A8 
L O A  $ 2 0  
R T S  

J S R  
J SR 
STY 
S TY 
STA 
S TA 
JSR  
JSR  
STY  
S TY 
STA 
S TA 
J SR 
JSR  
STY 
STA 
J SR 
STX 
J SR 
STX 
J SR 
LOA  
STA 
JSR 
J MP 

INCB AS B Z  
SGETAOR 
K MX 
EX 
KMX + 1  
EX + 1  
SCHKCOM 
SGE TAOR  
KMY  
E Y  
KMY + 1  
EY + 1  
SCHKCOM 
SGETAOR 
$A8 
$A9 
SGE TBYTC 
KRX 
SGETBYTC 
K R Y  
GETP K T F  
# $OA 
$ 2 1  
KR E I S1  
E N O SMB 

Ka p i t e l  6 

i s on s t  fe r t i g 

i $A8 = 90 - $ A8 

i Ak ku  u n d  F l a g s  von  $ 2 0  

i Co d e  u e b e r l e se n  
i M i t te l p .  X h o l e n  

i a l s E n d p u n k t  X me rke n 

i Komma  ? 
i M i t te l p .  Y h o l e n  

i a l s En dp u n k t  Y m e r k e n 

i Komm a ? 
i W i nke l h o l e n  
i n a c h  $ A8 , $A9 

i R a d i u s  X h o l e n  

i R a d i u s  Y h o l e n  

i P u nk t f a r be h o l e n  
i Meh r p u n k t e- F l a g 
i l oe s c he n  
i a l l g . K r e i s r o u t i n e 
j B e f e h l fe r t i g  

JSR  VGLAE j Ve r g l e i c h s r o u t i n e  
B EQ $AB66 j = , d a n n  Sc h l e i fe 
BCS $AB66  j k l e i ne r , d a n n  S c h l e i fe 
LOA  UEB E R D R E H  i U e b e r l a uf f l a g  
CM P #$OA 
BN E $AB6 6  j n i c h t  g e s . , d a n n  we i t e r  
RTS  

JMP KR E I S 1  j z u r  S c h l e i fe 

j Umwa n d l u n g  e i n e r  P ro g r a m m ze i l e ( S i mo n ' s  B e f e h l e )  

AB6 9 
AB6A 
AB60 
AB6F  

C8 
B 9  F B  0 1  
00 F A  
4 C  7B AB 

I NY 
L OA P Z E I L B , Y  
BN E $AB6 9  
J M P  $AB7B 

j Z e i g e r  e rh oeh e n  
j n a e c h s t e s Z e i c h e n  
j ke i n E n d e z . , d a n n  Sc h I . 
j Umwa n d l u ng fe r t i g 
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AB72 60  RTS  i fe r t i  9 
AB73 4C 4 9  AC JMP  $AC4 9 

AB76 4C 6 9  A B  J M P  $AB6 9  

Z E I U M W 1 : 
AB79 AO 05 LOY  #$0 5 i Z e i g e r  a uf 5+ $0 1 F B = $ 0 200 
AB7B B 9  F B  0 1  LOA  P Z E I L B , Y  i Z e i c h e n  a u s  P ro g r a m m ze i l e 
AB7E  00  01  BN E $ A B8 1  i k e i n E n d e z e i c he n  ? 
AB80 60 R T S  i Um w a n d l u n g  f e r t i g  

A B8 1  C9  2 2  CM P #$2 2 i An f u eh r u n g s ze i c h e n  ? 
AB83 00 03 B N E  $AB88 i n e i n  ? 
AB8 5  4 C  5 0  AC J M P  $AC5 0 

AB8 8  C9 40 CM P #$4 0 i ( K l a m me r a f f e ) 
AB8A FO EA B EQ $AB76 i j a ? 
AB8 C  C9 44 CM P #$44 i " E " 
AB8 E 00 24 BN E $ABB4 i j a  ? 
A B90 48 P HA i Ak k u  u n d  Y s i c he r n  
AB91  98  T YA 
AB92 48 P HA 
AB93  C8 I NY 
AB94 B9  F B  0 1  L O A  P Z E I L B , Y  
AB97 C9 4 1  CMP #$4 1 i " A " 
AB99  00  16  BN E $ A B B 1  i n e i n  ? 
A B 9B C8 I NY i n a ec h s t e s Z e i c h e n  
AB9C  B9  F B  0 1  L O A  P Z E I L B , Y  
A B 9F C9 54 CMP # $ 54 i " T " 
ABA1 00  OE  BN E $ A B B 1  i n e i n  ? 
AB A3 C8 I NY i n a ec h s t e s Z e i c h e n  
ABA4 B 9  F B  0 1  L O A  P Z E I L B , Y  
ABA7 C9 4 1  CMP #$4 1  i " A "  
ABA9 00 06 BN E $ A B B 1  i n e i n  ? 
ABAB 68 P L A  i Y  u n d  Ak k u  r e s ta u r i e r e n  
A BAC A8 TAY 
ABAO 68 P L A  
ABAE  4 C  7 6  A B  JMP  $AB76 i f e rt i g 

A B B 1  6 8  P L A  i Y  u n d  Ak k u  r e s ta u r i e r e n  
AB B 2  A8 TAY 
A B B 3  68 P L A  
ABB4 C9 41 CMP #$41 i " A " 
A B B6 90 B B  BCC  $ A B7 3  i k l e i n e r  a l s " A "  ? 
AB B8 C9 5B CMP #$ 5B i $ 5A = " Z "  
ABBA  BO  B7  BCS  $ A B7 3  i g roe s s e r  a l s  " Z "  ? 
ABB C  8 C  54  C B  STY Z W I SP 2  i I n d ex Y me r ke n 
A B B F  A2 83 LOX #$83 i $ 2 0 , $2 1  a uf $ 8 3 E 2  ( TAB B EF ) 
ABC1  86 21  STX $ 2 1 
ABC3 A2 E2  LOX #$ E 2  
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A BC5 86 20 STX $2 0 
ABC7 A2 00 L OX #$00 
A BC9 8E E4 C5 S TX COOElAE i l a eh l e r  f .  B e f e h l s n r . = 0 
A B CC Cl 20 CMP ( $20 , X ) i m i t  le i c h . a u s  TAB B EF v g l . 
ABCE FO l E  B EQ $AB E E  i g l e i c h  ? 
ABOO  Al 20  L OA ( $20 , X )  i le i c h e n  a u s  TABB EF 
AB02  C9  40 CMP #$4 0 i T r e n nze i c h e n  ( K l a m me r af fe )  
A B 04 FO 25 B EQ $AB F B  i j a ? 
AB06 Al 20 L O A  ( $2 0  , X )  i l e i c h e n a u s  T A B B E F  
A B 08 FO  6 F  B EQ $AC49 i Ta be l l e zu  E n d e  ? 
ABDA  C9 40 CMP #$4 0  j ( K l a m me r a f fe )  
ABDC  FO  09 B EQ $AB E7 i j a ? 
ABO E E6 20 I NC $ 2 0  i l e i ge r  i n  TAB B EF e rh oe h e n  
AB EO DO F4 B N E  $ABD6 
A B E2 E6 2 1  INC  $ 2 1 
AB E4 4C D6 AB J MP $ABD6 i Sc h l e  i fe 

AB E7 E E  E4 C5 I N C  COD ElAE  i l a eh l e r  erh oeh e n  
AB EA AC 54 CB LDY l W I S P 2  i a l t e n  I n d ex w i e d e r  h o l e n  
A B E D  A9 C8 LDA  # $ C8 i ( u n s i n n i g )  
AB EF B 9  F B  0 1  L DA P l E I L B ,  Y i le i c h e n  a u s P r g . z . 
A B F2 E6 20 I NC $ 2 0  j l e i g e r  i n  TAB B EF e rh oe h e n 
ABF4 DO 02 B N E  $ABF8 
ABF6 E6 21  INC $ 2 1  
ABF8 4C CC AB  JMP  $ABCC j n a ec h s t e n  B e f eh l a u s  TAB . 

A B F B  A E  54 CB LDX lW ISP2  i a l t e n  I n d ex n ac h  X 
ABFE  A9 64 L D A  #$64 i S i m o n ' s  P r ef i x  
ACOO 9D F B  0 1  STA PlE I L B , X  j s pe i c h e r n  
AC03 E8 I NX 
AC04 AD E4 C5 L D A  COD ElA E i Be f e h l s n um me r  
AC07 C9 40 CMP #$40 j ' D I SAP A ' 
AC09 DO 1 E  BN E $AC2 9 i n e i n  ? 
ACOB 9D F B  0 1  STA P Z E I L B , X  i B e f e h l s c o de s pe i c he r n  
ACO E F E  F B  0 1  I N C  P Z E I L B , X  i Be f e h l s c o d e  + 1 
AC1 1 A9 3A L D A  #$3A i Do p pe l p u nk t 
AC 1 3  E8 INX 
AC14 90 FB 0 1  STA P Z E I L B , X  i 4  Do p pe l p u nk t e e i nf u e g e n  
AC 17  E8 I NX 
AC 18 9D F B  0 1  STA P Z E I L B , X  
AC1 B  E8 I NX 
AC 1 C  9 D  F B  0 1  STA P Z E I L B , X  
AC1F  E8  I NX 
AC2 0 9D F B  0 1  STA P Z E I L B , X  
AC2 3 E8 I NX 
AC24 8A TX A 
AC2 5 A8 TAY j I n dex w i e d e r  n a c h  Y 
AC26 4C 7B AB JMP  $AB7B i n a e c h s t e n  B e f e h l 

AC2 9  90 F B  0 1  STA PZE I L B , X  i Be f e h l s c o d e  s pe i c h e r n  
AC2C F E  F B  0 1  I N C  P Z E I L B , X i + l 



K o m me n t i e r t e s As s em b l e r- L i s t i n g  

8 8  
C8 
E8 
B9 FB 0 1  
90 F B  0 1  
0 0  F 6  
E8 
A9 00 

P l E I L B , Y  
P l E I L B , X  
$ AC30 

#$00  

i Y  ze i g t a uf no c h  n i c h t  
i k o d i e r t e  l e i c he n 

2 2 9  

i X  a uf Umw a n d l u n g s e r g eb n i s  
i B y t e  
i n a c h  vor n e  h o l e n  
i k . l e i l e n e n d e , d a n n Sc h I .  
j l e i ge r  d a h i n t e r  s te l l e n  

AC2 F 
AC30 
AC3 1  
AC3 2 
AC35 
AC38 
AC3A 
AC3B 
AC30  
AC4 0  
AC4 3 
AC4 5 
AC48 
AC49 
AC4A 

90 FB 0 1  
BO F C  0 1  
00 F 5  

O E Y  
I NY 
I NX 
L O A  
S TA 
BN E 
I NX 
L O A  
STA 
L OA 
BN E 
L O Y  
I NY 
I N Y  
JMP  

P l E I L B , X  i E n d em a rk e  s e t ze n 
P Z E I L B + 1 , X  i n a e c h s t e s l e i c h e n  
$AC3A i ke i n ( a l t e s )  l e i l e n e n d e  ? 

AC  54 CB 
C8 

l W I SP 2  i a l t e n  I n d ex h o l e n  

AC4 0 

AC5 0  
AC5 1 
AC54 
AC56 
AC58 
AC5A 

es 
4 C  7B AB 

4C 72 AB 

C8 
B9 FB 0 1  
F O  F 7  
C9 2 2  
00  F 6  
4C  4 9  AC 

J M P  

I N Y  
L O A  
B E Q  
CMP 
B N E  
J M P  

$AB7B 

$AB72 

P l E I L B , Y  
$AC4 0 
#$22 
$AC50 
$AC49 

M O V E B EF : i g em e i n s a me Ad r e s se 
AC50 A 9  F F  L O A  #$ F F  
AC5F 8 5  A6 STA $A6 
AC6 1 A5 7A L O A  $ 7A 
AC6 3 8 5  A8 STA $ A8 
AC6 5 A5 7B L O A  $7B  
AC6 7 8 5  A9 STA $A9 
AC6 9 E 6  A6 I N C  $ A6 
AC6B A5 A6 L O A  $A6 
AC6 0 C9 02 CM P #$0 2 
AC6 F  00 03  BN E $AC74 
AC7 1 4C 2 A  82 JMP  E N O SM B  

AC74 
AC76 
AC78 
AC7A 
AC7 C 
AC70 
AC7F 
AC8 1  
AC83 

AC8 6 
AC87 
AC8 8 

A5 A8 
85 7A 
A5 A9 
85 7B 
18 
AO 00 
B1 7A 
69 0 1  
4C  O A  AO 

68 
68 
A9 OC 

LO A 
STA 
L O A  
S TA 
CL C 
L O Y  
L O A  
A O C  
JMP  

PLA  
PLA  
LOA  

$ A8 
$ 7A 
$A9 
$7B 

#$00 
( $ 7A ) , Y  
# $ 0 1  
$AOOA 

# $O C  

i + 2  ( P r ef i x  u n d  Co d e )  

i z um n a ec h s t e n  B e f e h l 

i f e r t i g 

i n a ec h s t e s  Z e i c he n 

i l e i l e n e n d e  ? 
. 

, 

i ke i n . ,  d a n n  S c h l e i fe 
i we i t e r  

von  I N V , M O V E , UP , O OWM e t c .  
i H i l f s z a e h l e r  a uf $ F F  
i s e t ze n 
i P r g . z . n a c h  $ A8 , $A9  

i H i l f s za eh l e r  e rh oe h e n  

i n i c h t 2 ? 
i Be f e h l fe r t i g  

i a l t e n  P r gog r a m m z a e h l e r  

i Co d e  
i + 1 
i z u m  Ve r t e i l e r  

i St a c k  be r e i n i g e n  

i N r .  f .  ' b a d  mo d e ' 
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AC8A 4 C  8 C  8 8  JMP  SERROUT j Feh l e r  a u s g e b e n 

GE TRCWO : j 4  P a r a me te r  R , C , W , D j Be z . s .  H a n d b u c h  be i F CHR 
AC8 D  20 02 82 J SR SGETBYTN j R  h o l e n  
AC90 EO 29 CPX #$2 9 
AC9 2 BO  F2  BCS  $AC86 j g r oe s se r  40  ? 
AC94 8 E  76 CB STX Z E I L EANF 
AC97 20 F C  8 1  J SR SGETBYTC j C  h o l e n  
AC9A EO 28 CPX #$28 
AC9C BO E8 B C S  $AC86 j g roe s s e r 39 ? 
AC9 E 8 E  77 CB STX SPALT EANF 
ACA1 20  F C  8 1  J SR SGETBYTC j W  h o l e n  
ACA4 E O  00 CPX #$0 0 
ACA6 F O  O E  B EQ $AC86 j W  = 0 ? 
ACA8 8 E  78 CB STX SPALT ENANZ 
ACAB  20 F C  8 1  J SR SGETBYTC j O  h o l e n  
ACAE EO 00 CPX #$0 0 
ACBO F O  04 B EQ $AC86 j O  = 0 ? 
ACB 2  8 E  79 CB STX ZE I L E NANZ 

MOVEZ : 
ACB 5 
ACB7 
ACB A 
ACB C 
ACBF 
ACC1 
ACC3 
AC C5 
AC C7 
AC C9 
ACCC 
ACCE  
ACDO 
AC D2 
ACD5 
AC D6 
ACD8 
ACDA 
ACOC 
AC DE  
ACEO 
ACE2 
AC E3 
ACE5 
ACE8 
ACEA 
ACE C  
ACE E 
ACFO 
ACF 1 

A9 00 
8D 7A CB 
85 20 
AO 8 8  02  
85 2 1  
A5 A6 
FO 04 
A9 08 
85 2 1  
AD  7 6  CB 
85 A4 
A9 00 
8 5  A5 
20 5F 94 
18 
A5 A4 
65 20  
85  A4 
A5 A5 
6 5  2 1  
85  A5 
18 
A5 A4 
6 D  77 CS 
85 20  
A5 A5 
6 9  00 
85 2 1  
18 
AD 76 CS 

L D A  
STA 
STA 
L O A  
STA 
LDA 
B EQ 
LDA  
STA 
LOA  
STA 
L D A  
S TA 
JSR 
CLC 
LDA 
AD C 
STA 
L O A  
ADC 
STA 
CL C 
LDA  
ADC 
STA 
L D A  
ADC 
STA 
CL C 
L OA 

j Z e i ge r  
#$00 
ZA EHL E R  
$20 
V ID RAM H I  
$2 1 
$A6 
$ACC9 
# $D8 
$2 1 
ZE I L EANF 
$A4 
#$00 
$A5 
A4MAL40 

f. Mo ve- B e f . i n i t i a l i s i e r e n  

j Z a eh l e r  a uf 0 s t e l l e n  
j $ 20 , $2 1  a uf V i d eo - R AM 

j H i l f s z a e h l e r  
j noch  0 ? 
j $2 0 , $2 1  a uf F a r b - R AM 

i $ A4 , $A5 = 40 * Z E I L EANF 

$A4 j $ A4 , $A5 = $A4 , $A4 + $2 0 , $ 2 1  
$ 2 0  
$A4 
$A5 
$2 1 
$A5 

$A4 j $2 0 , $ 2 1  = $A4 , $ A5 + SPALT EANF 
S P A L TEANF 
$ 2 0  
$A5 
#$0 0  
$2 1 

Z E I L EANF 
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A C F 4  
ACF7 
ACF 9 
ACF B 
ACF C 
ACF F 
AD0 2 
AD04 
AD06 

6 0  79 CB 
C9 1A 
B O  OC  
18 
AD 78 CB 
60 77  CB 
C9 29 
BO  0 1  
60 

AD07  4C  86 AC 

ADC Z E I L E N A N Z  ; Z E I L EANF + Z E I L E N ANZ 
CMP #$ lA  
BC S $AD07  ; Z e i l e n  g ro e s s e r  25  ? 
CL C 
L D A  SP A L T E NANZ 
ADC S P A L TEANF i SP A L T E NANZ+ S P A L TEANF  
CM P #$2 9 
B C S  $ A D0 7  ; Sp a l t e n  g ro e s s e r  4 0  ? 
R TS i fe r t i g  

JMP  $AC8 6 ; z u r  F e h l e rm e l d u n g  

i Ve r t e i l e r  a uf d i e  e i n ze l n e n  B e f e h l e  
ADOA C9 O E  CMP #$OE  i ' I N V ' 
ADO C  00 27 BN E $ A D 3 5  i n e i n ? 

i I NV- B e f e h l 
ADO E 2 0  80 AC 
AD l l  AO 00 
AD 1 3  A2 00 
A D 1 5  tc 78 CB 
AD18  FO  OA 
AD 1A B1 20 
AD 1 C  49  80 
AD l E  91 20 
AD2 0 C8 
AD2 1 4C 1 5  AD 

AD2 4 
A D 2 5  
AD28 
AD2A 
AD2 C 
AD2 F 

AD3 2 

E8 
E C  7 9  CB 
FO  08 
AO 00 
20 C E  94 
4 C  15 AD 

4C  2 A  8 2  

i Fo r t s e t z u n g  d e s  
AD35  C9  10 
AD37 F O  03 
AD39 4C 7B AD 

i M O V E - B ef e h l 
AD3 C 2 0  80  AC 
AD3F  A5 20 
A D4 1 85 2 3  
AD4 3 A5 2 1  
A D4 5  8 5  24 
A 047 2 0  FC 8 1  
AD4A 8 E  76 C B  
AD4D 2 0  F C  8 1  

J S R  
L DY 
LDX 
CP Y 
B EQ 
L D A  
EOR 
S TA 
I NY 
J M P  

I NX 

GETRCWD i P a r a me t e r  h o l e n  
#$00 i S pa l t e n z a e h l e r  
#$0 0 i Z e i l e n z a e h l e r  
S P A L T E NANZ 
$AD24 i E n d e ( Sp a l t e n )  ? 
( $20 ) , Y 
# $80 i MSB  i nve r t i e r e n  
( $ 20 ) , Y  

$AD 1 5  i Sc h l e i fe 

CPX  Z E I L E NANZ 
B EQ $AD 3 2  i E n d e ? 
L D Y  #$00  
J S R  2 0P L4 0  i n a ec h s t e Z e i l e 
J MP $AD 15  i Sc h l e  i f e  

JMP  E N D SM B  i Be f e h l fe r t i g  

Ve r t e i l e r s  
CMP #$ 10 
B EQ $AD3 C 
J M P  $AD7B 

i ' MO V E ' 
i j a ? 

J S R  GE TR CWD i 4  P a r ame t e r  h o l e n  
L D A  $20  i $ 2 3 , $ 24 = $ 20 , $2 1  
S TA $ 2 3  
L D A  $2 1 
S TA $ 2 4 
J SR SGETBYTC  i Z i e l ze i l e h o l e n  
S TX Z E I L E ANF 
J SR SGE TB Y TC i Z i e l s p a l te h o l e n  

2 3 1  
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A050 
A053 
A056 
A058 
A05A 
A050  
A05F  
A061  
A 06 3 
A06 4 

A06 7 
A068 
A06 B 
A06 0 
A06 F 
A072 
A075 

A078 

8E 77 CB 
20  B5 AC 
A2 00 
AO 00 
CC 78  CB 
FO  08 
B 1  23 
9 1  20 
C8 
4C 5A AO 

E8 
EC 7 9  CB 
FO OB 
AO 00 
20 CE 94 
2 0  OC  94 
4C 5A AO  

4C 69  AC 

i Fo r t s e t z u n g  d e s  
A07B C9 12 
A070 FO 03 
AD7F  4 C  1F  AE 

i UP B- B e f e h l 
A082 A9 28 
A084 8 0  7C CB 
A087 20 80  AO 
A08A 4C OF  AE 

M OV E UL : 
A080 2 0  80 AC 
A090 18 
A091  A5  20  
A093 6 0  7C  CB 
A096 8 5  2 3  
A098 A5 2 1  
A09A 6 9  00 
A09C  85 24 
A0 9 E  A2 00 
AO AO AO 00 
AOA2 AO 7C CB 
AO A5 C9 28 
AOA7 FO 30 
AO A9 CE 78 CB 
AOAC AO 78 CB 
AO AF 00 03 
ADB 1 E E  78 CB 
ADB4 A5 20 
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S P A L T EANF STX 
J SR 
LDX 
LDY 
CP Y 
B EQ 
L D A  
S TA 
I NY 
JMP  

MOV EZ i Ze i g e r  i n i t i a l i s i e r e n  
#$0 0 i Z e i l e nz a eh l e r  
#$00 i S pa l t e n z a e h l e r  
S P A L T E NANZ 
$AD67 i Spa l t en f e r t i g ? 
( $2 3 ) , Y  i v on  ( $2 3 , $ 2 4  + Y )  
( $20 ) , Y  i n a c h  ( $ 20 , $ 2 1  + Y )  

$AD5A i Sc h l e i fe 

Z E I L E NANZ 
I NX 
CPX 
BEQ 
L D Y  
J S R  
J SR  
JMP  

$A078 i Z e i l e n  fe r t i g ? 
#$00 
2 0P L4 0  
2 3 P L40 
$AD5A 

JMP $AC6 9 

Ve r t e i l e r s  
CMP #$ 12  
B EQ $AD82 
JMP $AE l F  

L D A  #$28 
S TA R I CHTZ 
J S R  MOV E UL 
J MP $AEOF 

i Q u e l l ze i g e r  und Z i e l ze i g .  
i a uf n a e c h s t e  Z e i l e 
i Sc h l e  i fe 

i m i t Spe i c h e r b e r .  f e r t i g 

i ' U P S ' 
i j a ? 

i up  
i Mo ve n a c h  o b e n b zw . l i nk s  
i Ab s c h l u s s 

J S R  GETRCWD i 4  P a r a me t e r  h o l e n  
CL C 
L D A  $2 0 i $2 3 , $ 2 4  = $20 , $ 2 1  + R I C HTZ 
ADC R I CHTZ 
STA $ 2 3  
L O A  $2 1 
ADC #$0 0 
STA $24 
L DX #$0 0 
L DY #$00 
LDA R IC HTZ 
CMP #$28 
B EQ $ADD9 i R I C H TZ = 40 ? 
D E C  SPALTENANZ  ; - 1 , a be r  n i c h t  n u l l 
LDA  SP AL  T E NANZ 
BN E $ADB4 
I N C  SP ALT ENANZ 
L D A  $ 2 0  
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ADB6 
AOB9  
AOB B 
AOBE 
AOCO 
AOC3 
AOC4 
AOC7 
AOCA 
AOCC 
AOCF  
AOOl  
A004 
A 0 06 

A009 
AO OB  
A O O E  
AO OF  
AOE2 
AO E4 
A O E7 
AO E9  
AOEB  
AOEE  
AOFO  
AOF2  
AOF4  
AOF5  

AOF8 
AOF 9  
AOF C 
A O F E  
AEO I 
AE03  
A E0 5  
A E08 
A EO B  

A EO E  

AEO F  
A E 1 2  
A E 1 3  
A E 1 5  
A E 17 
A E 18 
A E I A  
A E l C  

80 7E  CB 
A5 2 1  
8 0  8 0  CB 
BI 20 
90 l E CB 
E8 
20 CE 94  
EC  79 CB 
00 F 2  
A O  80 CB 
85 2 1  
A O  7 E  CB 
85 20  
4C E7 AO 

B I  20 
99 lE  CB 
C8 
C C  78 CB 
00 F 5  
C E  7 9  CB 
AO 00 
A2 00 
CC  78  CB 
FO  08 
B I  23 
91 20 
C8 
4C E B  AO 

E8  
E C  79  CB 
FO 10  
AO  79  CB  
F O  OB 
AO 00 
20  CE 94 
20 O C  94 
4C EB AO 

6 0  

AC 78 CB 
88 
A9 20 
91 23 
88 
CO F F  
0 0  F 9  
4 C  6 9  AC 

STA ZA EH L MI i $ 2 0 , $2 1  n a c h Z A E H L Ml , 2  
L O A  $2 1 
STA ZA EHL M2 
L O A  ( $20 ) , Y  i e i n e  S p a l te n a c h  MO V E TAB 
STA MOV ETA B , X  
I NX 
JSR  2 0P L4 0  
C P X  Z E I L E NANZ 
BN E $AOB E 
L O A  ZAEHL M2 i $2 0 , $2 1  r e s ta u r i e r e n  
STA $2 1 
L O A  ZA EHL MI 
S TA $ 2 0  
J M P  $AOE7 

L O A  
S TA 
I NY 
CP Y 
BN E 
O E C  
L O Y  
L OX 
Cp y 
B EQ 
L O A  
S TA 
I NY 
J MP 

INX 
C P X  
B EQ 
L OA 
B EQ 
L O Y  
J S R  
J S R  
JM P  

RT S 

LOY  
O E Y  
L O A  
S TA 
O E Y  
CP Y 
BN E 
J M P  

( $2 0 ) , Y  
MOV E TAB , Y  

SPALTENANZ 
$ A0 09 
Z E I L E NANZ 
#$0 0 
#$00  
S P A L T ENANZ 
$AOF8 
( $2 3 ) , Y  
( $ 20 ) , Y 

$AOEB  

Z E I L E NANZ 
$AEO E 
Z E I L E NANZ 
$AEO E 
#$00 
2 0P L4 0  
2 3 P L40 
$AO E B  

SPALT ENANZ 

i e i ne Z e i l e n a c h  M O V ETAB 

i Be r e i c h  mo ve n  

i Z i e l ze i g e r  n .  Z e i l e 
i Qu e l l ze i ge r  

i f e r t i g m i t  M OV E UL 

# $2 0  i Z e i l e  m i t  B l a nk s  a uf f u e l l e n  
( $ 2 3 ) , Y 

#$ F F  
$ A E I 5  
$AC69 

i Sc h l e i fe 
i m i t  Spe i c h e r be r . f e r t i g  
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i Fo r t se t z u n g  d e s  Ve r t e i l ers  
AElF  C9 13 CMP #$13 i '  UP W ' 
AE2 1 F O  03 B EQ $AE2 6 i j a ? 
A E23  4 C  3F  AE  JMP  $AE3F 

UP W- Be f e h l 
AE26  A9 28 L O A  #$28 
AE28 80 7C CB S TA R ICHTZ i UP  
AE2B 2 0  80 AO JSR MOV E UL i Mo ve n a c h  obe n b zw . l i nk s  
AE2E  AC 78 CB L O Y  SPALTENANZ 
AE3 1 88 OEY 
AE32  B 9  1E  CB L O A  MOV ETAB , Y  i g e s i c he rt e  Z e i l e a u s 
A E35 91 23  S TA ( $2 3 ) , Y  i w i e d e r  s c h r e i be n  
AE37 88 OEY 
A E38 CO F F  CPY #$ F F  
AE3A 00 F6 BN E $AE32 i Sc h l e i fe 
AE3C 4 C  6 9  AC J MP $AC69 i m i t  B e r e i ch fe r t i g  

i Fo r t se t z u n g  d e s  Ve r t e i l e r s  
A E3F C9 14 CMP #$ 14 i ' L EF TW '  
AE4 1  F O  03 B EQ $A E46 i j a ? 
A E43 4C 98 AE J MP $AE98 

i L EF TW- Be fe h l 
AE46 A9 01 L O A  # $0 1  
A E48 8 0  7C CB S TA R ICHTZ i l e ft  
AE4B 80 82  CB  STA BWF LAG 
AE4 E  2 0  80 AO J S R  MOV E UL i Mo ve n a c h obe n b zw . l i nk s  
A E5 1  A2 00 L OX #$00 
AE53 AC 79 CB LOY  ZE I L ENANZ 
A E56 CO 0 1  CP Y #$0 1 
AE58 FO  12 B EQ $AE6 C  
A E5A 18 CL C 
AE5B A5 23 LOA $ 2 3  ; $ 2 3 , $ 24  = $2 3 , $2 4  - 40 
A E50 E9 27 SBC #$27 
AE5F 8 5  23 STA $ 2 3  
AE61  A5 24  LOA  $24 
AE6 3 E9 00 SB C #$0 0 
A E65 85 24 S TA $24 
AE67 88 OEY 
A E68 CO 01 CPY #$0 1 
AE6A 00 E E  BN E $A E5A ; Sc h l e i fe f .  Su b t r .  
AE6C  AC 78 CB L O Y  SPALT E NANZ 
AE6F 88 O EY 
AE70 AO 82  CB  LOA BWF LAG ; L EF TB o d er L EF TW ? 
A E73 C9 04 CMP #$04 
AE75 F O  11  B EQ $AE88  i L EF TB ? 
AE77 B O  1E  CB  L OA MOV E TAB , X  ; g e s i c h e r t e  S p a l t e  
AE7A 9 1  23 STA ( $2 3 ) , Y  ; w i e d e r  s c h r e i be n  
AE7C  2 0  OC  94 JSR  2 3 P L40 ; n a ec h s t e  Z e i l e 
AE7F E8 INX 
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AE80 EC 79 CB CPX IE I L E NANI 
A E83 00 F2 B N E  $AE77 i Sc h l e i fe 
AE8 5 4C 6 9  AC JMP  $AC6 9 i m i t  Be r .  f e r t i g  

AE88 A9 20 L O A  #$2 0 
A E8 A  91 2 3  S TA ( $2 3 ) , Y i i n  Spa l te s e h r .  
AE8C 2 0  O C  94 J S R  2 3P L4 0  
AE8F E8  I NX 
A E90 EC 79 CB CPX IE I L E NANI 
A E 93 00 F3  BN E $AE88 i Sc h l e i fe 
AE9 5 4C 6 9  AC J M P  $AC6 9 i m  i t  Be r e i c h  fe r t i g  

i Fo r t se t z u n g  d e s  Ve r t e i l e r s  
AE98 C9 15 CMP #$15  i ' L E F TB ' 
AE9A FO 03 B EQ $AE9F i j a ? 
A E 9C 4C AF AE J M P  $AEAF 

i L EF TB - Be fe h l 
AE9F  A9 01  L O A  # $0 1 
AEA1 8 0  7C CB S TA R I CHTI i l e ft  
AEA4 A9 04 L O A  #$04 
AEA6 8 0  8 2  CB S TA B W F L AG i l e f t  B 
AEA9 2 0  80 AO J S R  MOV E UL i Mo ve- R o u t i n e  
AEAC 4 C  5 1  AE J MP $AE51  i Ab s c h l u s s be h a n d l u n g  

i F o r t se t z u n g  d e s  Ve r t e i l e r s  
A E AF C9 16 CMP #$ 16 i ' DOWNMB ' 
A E B 1  F O  0 3  B EQ $AEB6 i j a ? 
AEB3  4 C  79  AF J MP $AF79 

i O O WNB- B e f e h  I 
A E B6 A9 28 L O A  #$28 
AE B8 80 7C CB S TA R ICHTI i do w n  
A E B B  A 9  00 L O A  # $ 0 0  
A E B O  8 0  7 E  CB STA IAEHL M 1 
AECO 20  C6 AE J S R  MOV E D R  i Mo ve n .  u n t e n  b zw . rec h t s  
A E C3 4 C  6A AF J M P  $AF6A i Ab s c h l u s s b e h a n d l un g  

M OV E OR : 
AEC6 20  8 0  AC J S R  GETRCWD i 4 P a r a me t e r  h o l e n  
A E C9 CE  79  CB  O EC l E I L ENANI 
AECC  CE 78 CB DEC  SP A L T ENANI 
A E CF A E  7 9  CB L OX I E I L E NANI 
A E D2 AO 00 lOY #$0 0 
AE 04 18 Cl C 
A E D5 8C  8 4  C B  STY IW I S P 3  i Y  s i c h e r n  
AE D8 AC 78 CB L O Y  SPAlTENANI 
A E DB B 1  20  lDA  ( $2 0 ) , Y  i l e i c h e n  
A E D O  AC 84  CB  l OY I W I S P 3 
A E EO 99 1 E  CB STA MOV E TA B , Y  i i n MOV E TA B  s i c h e r n  
AE E 3  AO  7 9  CB l OA l E I l E NANZ 
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A E E6 F O  DA B EQ $AEF2 i fe r t i g m i t  Z e i l e n  
AE E8 es I N Y  
A E E 9  20 C E  94 JSR  2 0 P L40 i n a ec h s t e  Z e  i l e 
AE E C  8 C  8 4  C B  STY Z W I S P 3  i Y  s i c he r n  
A E E F  CA DEX 
A E F O  00 E2  BN E $ A E D4 i Sc h l e i fe 
A E F 2  8 C  8 4  C B  STY Z W I S P 3 
A E F 5  A C  7 8  CB LDY  S PALT ENANZ 
A E F8 B 1  20 L D A  ( $20 ) , Y  i Spa l t e  
A E F A  A C  8 4  C B  L D Y  ZW I S P 3  
A E F D  9 9  1 E  CB STA MOVETAB , Y  i i n MOV E TAB s i c h e r n  
AFOO 38 SEC 
AF0 1 A5 20 LDA $ 2 0  i $2 3 , $ 2 4  = $ 2 0 , $ 2 1  - R ICHTZ 
AF03 ED  7C CB SBC R ICHTZ 
AF06 85  23 STA $ 2 3  
AF08 A5 2 1  L D A  $2 1 
AFOA E9 00 SB C #$0 0 
AFOC  85  24  STA  $24 
AFOE  AD  7E  CB LDA  ZAEHL M1 
AF l l  C9 28 CMP #$ 28 
A F 1 3  00 1 0  BNE  $AF32  i ZA EH L M1  n i c h t= 40 ? 
AF 1 5  AO 00 LDY  #$00 
A F 17 E E  78 CB INC SPALTENANZ 
AF 1A AD 80 CB  LDA ZAEHL M2 
AF 1 D  C9 02 CM P #$0 2 
AF 1F  FO O E  B EQ $AF2F  
AF2 1 B 1  20 L D A  ( $2 0 ) , Y  i Z e i l e s i c h e r n  i n  MOV E TAB 
AF23  99 1E  CB STA MOV E TAB , Y  
AF26 es INY 
AF27  C C  78 CB CP Y SPALTENANZ 
AF2A FO 03  B EQ $AF2 F i m i t Z e i l e fe r t i g  ? 
AF 2 C  4 C  2 1  AF JMP  $AF 2 1  i Sc h l e i f e  

AF2 F CE 78 CB DEC SPALT ENANZ 
AF32  AC 78 CB L D Y  SPALTENANZ 
AF35 AE  79 CB LDX ZE I L E NANZ 
AF 38 CO F F  CPY  #$ F F  
AF3A FO 08 B EQ $AF44 
AF3C  B 1  23  LDA  ( $2 3 ) , Y i Z e i c he n t r a n sf e r i e r e n  
AF 3 E  9 1  20 STA ( $20 ) , Y  
AF40 88 DEY  
AF4 1 4C 38 AF JMP  $A F38 i Sc h l e i fe 

AF44 CA D EX 
AF45 EO FF CPX #$ FF  
AF47 F O  20 B EQ $AF6 9 i Z e i l e nz .  a b g e  l a uf e n  ? 
AF49 AC 78 CB L D Y  SPALTENANZ 
AF4 C  38 SEC 
AF4D  A5 20 L D A  $ 2 0  i $ 2 0 , $ 2 1  = $2 0 , $ 2 1  - 40 
AF4F E9 28 SBC #$28 
AF5 1 85  20  STA $ 2 0  
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AF53 A5 2 1  L D A  $ 2 1 
AF55 E9 00  SBC  #$00 
AF57 8 5  21  S TA $ 2 1 
AF59 38 S E C  
AF5A A5 23 L D A  $ 2 3  $2 3 ,  $ 2 4  = $2 3 , $2 4  - 40 
AF 5C E9 28 #$28 SBC 
AF5E  8 5  23  STA $ 2 3  
AF60 A5 24 L D A  $24 
AF6 2 E9  00 SB C #$00  
AF64 85 24 S TA $24 
AF6 6 4C  38 AF J M P  $AF38 j Sc h l e i fe 

AF6 9 60 RT S j E n de von  MOV E D R  

AF6A AC 78 CB LDY S P A L T ENANZ 
AF6D  A9 20 L D A  #$20 
AF6F  91 20  STA ( $2 0 ) , Y  j i n n e u e  Z e i l e s c hr e i be n  
AF71  88 D E Y  
AF72 CO  F F  CP Y #$F F 
AF74 DO F9  B N E  $AF6F j Sc h l e i fe 
AF76 4C 69 AC J M P  $AC6 9 j m i t Be r e i c h  fe r t i g 

j Fo r t s e t z u ng d e s  Ve r t e i l e r s  
AF79 C9 17 CMP # $ 17 j ' DOWNW ' 
AF7B FO 03  B EQ $AF80 j j a ? 
A F 7D 4C A4 AF J M P  $ AF A4 

j D OWNW- Bef e h l 
AF80 A9 28 L D A  #$28  j do w n  
AF82 8 D  7C CB S TA R ICHTZ 
AF8 5 8D 7 E  CB STA ZAEH L M1  
AF88 8 D  8 0  CB S TA ZAEHL M2 
AF8B 20 C6 A E  J S R  MOV E D R  j m o ve n .  u n t e n  o d e r  
AF8 E E E  78 CB I N C  SPAlTENANZ 
A F 9 1  A O  00 LDY  #$00 
A F 9 3  B9 1 E  CB L DA MOV E TAB , Y  
AF96  9 1  2 0  STA ( $2 0 ) , Y 
AF98 es I N Y  
AF99  CC 78 CB CP Y S P A LT ENANZ 
AF 9 C  1 0  03  B P l  $AF A1 
A F 9 E  4 C  9 3  AF  JMP  $AF93 

AFA1 4C 69 AC JMP $AC6 9 

j Fo r t s e t z u n g  d e s Ve r t e i l e r s  
AF A4 C9 18 CMP #$ 18 
A F A6 FO 03  B EQ $AFAB 
AF A8 4C D O  AF JMP  $AF D O  

j R I GH TB - B e f e h l 
AFAB A9 0 1  l D A  # $0 1  

j ge s i c h e r t e  Z e i l e 
j w i e d e r  s c h r e i be n  

j m i t  S p a l t e n  f e r t i g  
j Sc h l e i fe 

j Be r e i c h  fe r t i g 

j ' R I GHTB ' 
j j a  ? 

j r i gh t  

r e c h t s  

? 



2 38 

AFAO 
AFBO  
A F B3 
AF B6  
A F B8 
AF B B  
AF BO 
AF B F  
AFC1  
AFC2 
A F C5 
AFC8 
AF CA 

8 0  7C CB 
8 0  7E CB 
20 C6 AE 
A2 00 
EE 79 CB 
AO 00 
A9 20 
91 20  
E8 
20 CE 94 
E C  79 CB 
10 03 
4C BO AF 

AFCO  4C 6 9  AC 

j Fo r t se t z u n g  d e s  
AFDO C9 19 
AF02  F O  00 
AF04 A9 01 
AF06 80 7C CB 
A F 09 8 0  7E CB 
AFO C A9 02 
AF O E  80 80 CB 
AFE 1 20 C6 AE 
A F E4 AO 00 
AFE6 A2 00 
AF E8 E E  79 CB 
A F E B  BO 1 E  CB 
AFE E 91 20  
AF FO E8 
A F F 1  20 CE 94 
AF F4 EC 79  CB 
AF F7 F O  03  
AF F9 4C E B  AF  

A F F C  
AF F E  
B 0 0 1  

A 9  01  
8 0  84 CB 
4C 6 9  AC 

B EF F E T CH : 
B004 20 B4 86 
B007 86 20 
B009 85 2 1  
BOOB A5 69 
BOOO 80 72  CB 
B010 20 FC 8 1  
B 0 1 3  8 E  6 F  CB 
B0 16 20 31 80 
B 0 1 9  20 70 B 1  
B0 1 C  20  C7 80 

R I CHTZ 
ZAEHL M1 
MOVE O R  
#$00 
ZE I L E NANZ 
#$00 
# $ 2 0  
( $20 ) , Y 

Ka p i t e l 6 

j mo ve n .  u n t e n  o d e r  r ec h t s  

. . . , 
j i n n e u e  Spa l t e  

STA 
STA 
JSR  
L OX 
INC  
L OY 
L O A  
STA 
I NX 
JSR  
CPX  
B P L  
J MP 

2 0P L4 0  j n a ec h s t e  S p a l t e  
Z E I L E NANZ 
$AFCO j m i t Z e i l e n  fe r t i g ? 
$AF BO j Sc h l e i fe 

JMP $AC6 9 

Ve r t e i l e r s  
CMP #$19 
B EQ $AF04 
L O A  #$01 
STA R ICHTZ 
STA ZAEHL M1 
LOA # $0 2  
STA ZAEHL M2 
J S R  MOV E O R  
LOY  #$00 
LOX #$0 0 
INC  Z E I L ENANZ 
LOA MOV ETAB , X  
STA ( $20 ) , Y  
INX 
JSR 
CPX 
B EQ 
J MP 

2 0P L40 
Z E I L E NANZ 
$AF F C  
$AFEB  

L O A  # $0 1  
STA Z W I SP3  
JMP $AC6 9 

J SR  
STX 
STA 
L O A  
STA 
J SR 
STX 
J SR 
J S R  
J SR  

SGE TSTR N 
$20 
$2 1 
$69 
FET CHL E N  
SGETBYTC 
F E T CHANZ 
SCHK COM 
RVSB LANK 
STE ST O I R M  

j Be r e i c h  fe r t i g 

j ' R I GHTW ' 
j j a ? 
j r i g h t  

j mo ve n .  u n t e n  o d e r  r ec h t s  

j g e s i c h e r t e S p a l t e  
j w i e d e r  s c h r e i be n  

j n a ec h s t e  S p a l t e  

j m i t Z e i l e n  fe r t i g ? 
j Sc h l e i fe 

j Y  a uf 1 s e t ze n  
j Be r e i c h  f e r t i g  

j St r i n g h o l e n  
j Ad re s se n a c h  $20 , $2 1  

j St r i n g l a e n g e  
j An z a h l h o l e n  

j Ko m m a  ? 
j R V S- B l a n k  a u sg e b e n 
j P ro g r a m m o d u s  ? 
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B O I F  A9 2C LDA # $2 C  i " " , 
B021  8D  FF  0 1  S TA $O I F F  i a n Anf a ng v o n  P uf f e r  
B024 20  53 BO JSR F E T C H T  i l e i c he n  h o l e n  
802 7 A5 1 3  L D A  $ 1 3  i a k t i ve D a t e i 
B029  F O  10 B EQ $B038  i O ,  d a n n  we i t e r 
B02 B 20 87 FF  J S R  $ F F 87 i R EADST i s t a t u s  h o l e n  
B 0 2 E  2 9  0 2  AND # $0 2  i T i me- O u t  r e a d  
B030 FO  09 B Ec[ $ B03B  i n e  i n ,  d a n n  we i t e r  
8 0 3 2  20 00 80 JSR SCL RCH  i K a n a e l e  s c h l i e s s e n  
B035 20 D9 80 J SR S R EM i b i s  l e i l e n e n de v or r .  
8 0 38 4C 2A 82  JMP E N D SM B  i Be f e h l fe r t i g  

B 0 3 B  A D  0 0  02  L D A  $ 0 2 00 i l .  le i c h . a u s  E i n g . p uf fe r  
B03E  DO 0 0  BN E $ B04D i ke i n  E n d e ze i c h e n ? 
B040 A5 13 L D A  $ 1 3  i a k t i ve D a t e i  
B042 DO  EO B N E  $ B024 i n i c h t  0 ,  d a n n Sc h l e i fe 
B044 20 E2  80 J S R  SNEX T TR i n a ec h s t e n  B e f e h l s u c h e n 
B047 20 F O  80 J SR SBl P LY i P r g . z . e rh oe h e n 
B04A 4C 2 A  8 2  JMP  E N D SM B  i Be f e h l fe r t i g  

B040 2 0  E B  8 0  JSR  SI NP UTl  i 1 n p u t- R o u t i n e  
B050 4 C  2A  82 J M P  E N D SMB i B e f e h l f e r t i g  

F E TCH T :  
B053  A2 00 L OX #$0 0 
BOSS 98 TYA i Y  u n d  X r e t t e n  
B 0 56 48 PHA 
B057 8A TX A 
B 0 58 48 P HA 
B059 2 0  E4 F F  J S R  GE T I N  i l e i c h e n  h o l e n  
B05C 8 D  70 CB S TA J OY WE R T  i me r ke n 
B 0 5F 68 P L A  
B060 AA TAX i X  u n d  Y r e s ta u r i e r e n  
B061  68  P L A  
B062  A8 TAY 
B06 3 AD  70  CB  LDA  JOYW E R T  i g eh o l t e s  l e i c h e n 
B066 C9 00 CMP #$00 
B068 FO  E B  B EQ $B055 i ke i n l e i c he n ? 
B06A C9 OD  CMP #$OD  
B06C  DO 03 B N E  $ B0 71 i ke i n  ( r e t u r n )  ? 
B 06 E  4 C  O D  B I  J MP $ B I 0D i we i t e r  
B071  C9 14 CM P #$1 4  
B073 FO  22  B EQ $ B 097 i ( De I )  ? 
B075 A5 D4 L D A  $ 04 i " - Me rke r 
B077 DO 36 B N E  $ BOAF i ke i n " - Mo d u  s ? 
B 0 79 8A TX A i X  r e t te n  
B07A 48 P HA 
B 0 7B A2 00 LOX #$0 0 i l a eh l e r  a uf 0 
B07D B O  SB B 1  L DA F E TC H TAB , X i le i c h e n  a u s  T a be l l e 
B080 C D  70  CB  CMP JOYW E RT i m i t l e i c he n  vg l .  
B083  FO  OD  B EQ $ B 092 i g l e i c h  ? 
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B08 5 E8 I NX i n aec h t e s  l e i c h e n  i n  T a b .  
B 08 6  EO 1 2  CPX #$ 1 2  
B 08 8  0 0  F 3  BN E $ B 0 70 i Ta be l l e n i c h t  zu  E n d e  ? 
B 08 A  6 8  P L A  
B 08 B  AA TAX i X  r e s t a u r i e r e n  
B08C AO  70 CB L OA J OYWE R T  i g e h o l t e s l e i c h e n  
B08F 4 C  AF BO JMP $BOAF 

B092  68  PL A 
B093 AA TAX . j X  r e s ta u r i e r e n  
B 094 4 C  55 BO  J MP $ B055 j n e u e s l e i c he n  h o l e n  

B097 EO 00 CPX #$0 0 
B099 FO  BA B EQ $ B055 j l a eh l e r  = 0 ? 
B09B A5 04 L O A  $ 04 j " - M e rke r r e t t e n  
B090 48 P HA 
B 09 E  A9 00 L O A  # $0 0  
BOAO 8 5  04 STA $ 04 
BOA2 A9 14 L O A  # $ 1 4  j ( Oe  1 )  
BOA4 2 0  0 2  FF  J SR BSOUT j a u sg e b e n  
BOA7 68 P L A  
BOA8 85  04 STA $ 04 i " - Me rke r r e s ta u r i e r e n  
BOAA CA O EX j 2  le i c he n  a u s  P uf f e r  n eh me n  
BOAB  CA OEX 
BOAC 4C EF BO JMP $BOEF j we i t e r  

BOAF 8C  7 1  CB STY lW I SP4 j Y  s i c h e r n  
BOB2  AO  70 CB L OA J OYWERT j Ta s t e  
BOB5 C9 80 CM P #$80 j ( Sh i ft + R E T U R N )  
BOB7 FO EO B EQ $ B 099 j j a ? 
BOB9  AC  73  CB  LOY $CB73 j ? ? ? ? ?  ( i mme r 0 )  
BOBC CO 78 CPY #$78 
BOB E FO 26 BEQ $BO E6 j ? ? ? ? ?  ( n i e e r f u e l l t )  
BOCO AO 00 L OY #$00 
B O C2 0 1  20 CMP ( $ 2 0 ) , Y  j l e i c h e n  a u s  S t r i n g 
BO C4 FO 20 B EQ $ B O E6 j g l e i c h  E i n g a b e z e i c h e n ? 
B O C6 B I 20 L O A  ( $ 2 0 ) , Y  j le i c h e n  a u s  St r i n g 
BOC8 C9 1 3  CMP #$ 1 3  
B O CA FO 57 B EQ $B 1 2 3  j c hr$ ( 1 3 )  ? 
BOCC C9 1 1  CMP #$ 1 1  
BOCE FO 64 B EQ $B 1 34 j ( C u r s or down ) ? 
BOOO C9 10  CMP #$ 1 0  
B 0 02 00 03 BN E $ B 0 07 i n i c h t  ( C u r s o r  r i gh t ) ? 
B 0 04 4 C  42 BI JMP $ B 142 i j a ,  d a n n  zu $ B 142  

B007 AO 70 CB L O A  JOYW E R T  j g e d r u ec k t e  T a s te 
BODA C8 I NY j l a e h l e r i m  St r i ng e r h oe h . 
BODB  CC  7 2  CB CP Y FET CHL EN  j St r i n g l a e n g e  
B O D E  00 E 2  B N E  $ BO C2 i St r i ng n i c h t  zu  E n d e  ? 
BOEO  AC  71  CB LOY lWISP4 j Y  r e s ta u r. i e r e n  
BO E3 4C 55 BO JMP  $ B055 j zu r  Sc h l e i fe 
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B O E6 90 0 0  02  S TA $ 0 2 00 , X  i Z e i c he n  i n  P u f fe r  a b l e g e n  
B O E 9  AC 7 1  CB L O Y  Z W I SP4 i Y  r e s ta u r i e r e n 
B O E C  2 0  02  F F  J S R  BSOUT i Z e i c he n  a u sg e b e n 
B O E F  2 0  70 B1 JSR  R V SB LANK i R VS-B l a nk a u sg e b e n  
B O F 2  E8 I NX i Z a eh l e r  e r h oe h e n  
B O F 3  E C  6F  CB CPX F E TC HANZ i ZU h o l e n d e  Z e i c h e n z a h l 
B O F 6  00 E8  BN E $ B O EO i n i c h t  e r r e i c h t ? 
BOF8 98 T YA i Y  u n d  X s i c h e r n 
BOF 9  48 P HA 
BOF A  8A TX A 
B O F B 48 P HA 
B O F C  2 0  E 4  F F  JSR  GE T I N  i 1  Z e i c he n  h o l e n  
B O F F  8 0  7 0  CB STA J OYWE R T  i s pe i c he r n 
B 1 02 68 P L A  
B 1 0 3  AA TAX i X  u n d  Y r e s ta u r i e r e n  
B 1 04 68 P L A  
B 105 A8 TAY 
B 1 06 A O  7 0  CB L O A  JOYWE RT i Z e i c h e n  
B 1 09 C9 00  CMP #$00  i ( c r )  
B 1 0B 00 E B  BN E $ B O F8 i n e i n  ? 
B 1 0 0  EO 00 CPX #$00 
B 1 0F 00 03  BN E $ B 1 14 i Z a eh l e r  u n g l e i c h  0 ? 
B 1 1 1  4 C  5 3  BO J MP $ B053 i s o n s t  S c h l e i fe 

B 1 14 A9 20 LOA # $ 2 0  i 
B 1 16 2 0  0 2  F F  J SR B S O U T  i a u sg e b e n 
B 1 19 A9 91 L O A  # $ 91 i ( c u r s o r  u p )  
B 1 1 B  2 0  0 2  F F  J SR BSOUT  i a u sJ e b e n 
B 1 1 E  A9 00 L O A  # $ 0 0  i ( c r  
B 1 20 4C F4 80 JMP SP UFOCR i P uf fe r  a b s c h l i e s se n i 

i ( c r ) a u s g e be n u n d  fe r t i g  

B 1 23 AO 70 CB L O A  JOYW E RT i � eh o l t e s  Z e i c he n 
B 126  C9 4 1  CMP #$41 i A "  
B 1 28 90 07 BCC $ B 1 3 1  i k l e i n e r  a l s  " A " ? 
B 1 2A C9 5B CMP #$5B i $5A = " Z " 
B 1 2C BO 03 BCS $ B 1 3 1  i g roe s s e r  a l s  " Z " ? 
B 1 2 E  4C E6 BO JMP $ B O E6 i B u c h s ta b e  ? 

B 1 3 1  4C 07 BO JMP  $B007 i S . O . 

B 1 34 A O  70 CB L O A  J O YW E R T i j eh o l t e s  Z e i c h e n  
B 1 37 C9 1 F  CMP #$ l F  i 20  = " " 
B 1 39 90 F6  BCC  $ B 1 3 1  i St e ue rze i c h e n  ? 
B 1 3 B  C9 4 1  CMP #$41 i " A " 
B 1 30 BO F 2  BCS $ B 1 3 1  i g roe s s e r  a l s  " A " ? 
B 1 3 F  4C E6 BO J M P  $ B O E6 i " " b i s  " ( K l a m me r a f fe ) " ? 

B 142  A O  7 0  CB L O A  J O Y W E R T i g eh o l t e s  Z e i c h e n  
B 145 C9 4 1  CMP #$41 i " A " 
B 147 90 E 8  B C C  $ B 1 3 1  i k l e i n e r  a l s  " A "  ? 
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B 149 
B 14B 
B 14 0  

B 1 50 
B 152 
B 1 54 
B 156 
B 1 58 

C9 5B 
BO 03 
4C E6 BO 

C9 C l  
90 0 0  
C 9  OB  
B O  09 
4C E6 BO 

F E TCHTA B : 

CMP #$5B 
BCS $ B 1 50 
JMP $BOE6 

CM P #$C1 
BCC $ B 1 3 1  
CMP #$OB 
BCS  $ B 1 3 1  
JMP $BOE6 

K a p i t e l  6 

j $5A = " Z "  
j g r oe s s e r  a l s  " Z " ? 
j B uc h s t a be ? 

j Sh i ft  + " A " 
j k l e i ne r  a l s  " Sh i f t A "  ? 
j $ OA = Sh i ft + " Z "  
j g roe s se r  a l s  " Sh i f t Z "  ? 
j Sh i ft + B u c h s ta be ? 

B 1 5B 0 5  1 1  12  13  1 C  1 0  l E  I F  j Ta be l l e  f u e r  So n de r c od e s  
B 163  90 9 1  9 2  9 3  94 9 C  9 0  9 E  
B 1 6 B  9 F  0 0  0 0  00 

R VSB LANK : 
B170  A5 04 
B 1 72 48 
B 17 3  A9 00 
B 175 85 04 
B 177  A9 12 
B 179 20 02 F F  
B 1 7 C  A9 2 0  
B 17E 2 0  02  F F  
B 1 8 1  A 9  9 0  
B 183 2 0  02  F F  
B 18 6  A 9  9 2  
B 188 2 0  0 2  F F  
B 18 B  68 
B 18 C  8 5  04 
B 18 E  60 

B EF S CR SV : 
B 18F  2 0  O B  83  
B 192 20 23  81  
B 19 5  A6  B8  
B 197 2 0  C9 FF  
B 19A A2 00  
B 19C B O  00 04 
B 19 F  2 0  02 F F  
B I A2 B O  0 0  08 
B I A5 20 0 2  F F  
B IA8 B O  F A  04 
B I A B  2 0  02 F F  
B IAE B O  F A  08 
B I B l  20  02  F F  
B I B4 B O  F4 05 
B IB7 20 0 2  F F  
B 1 BA B O  F 4  0 9  
B I B O  2 0  0 2  F F  
B I CO B O  E E  06 

L O A  
P HA 
LOA  
STA 
L O A  
J SR 
L O A  
J SR 
L O A  
J SR 
L O A  
J SR 
P L A  
STA 
RTS 

JSR 
J SR 
LOX 
J SR 
LOX 
L O A  
JSR  
L O A  
JSR  
L O A  
J S R  
L O A  
J S R  
L O A  
JS R  
L O A  
J S R  
L O A  

$ 04 

#$00 
$ 04 
# $ 1 2  
BSOUT 
#$2 0 
BSOUT 
#$90  
BSOUT 
#$92  
BSOUT  

$ 04 

I N CB ASB Z 
SOP EN 
$B8 
CHKOUT 
#$0 0 
$0400 , X  
BSOUT 
$ 0800 , X  
BSOU T 
$04F A , X  
BSOUT 
$ 08FA , X  
BSOUT 
$05F4 , X  
BSOU T  
$ 0 9F4 , X  
BSOUT 
$ 06 E E  , X  

j " - Me rke r 
j s i c h e r n  

j " - Me r ker  l oe s c h e n  
j ( R VS o n ) 
j a u sg e be n 

" " 
, 

j a u sg e b e n  
j ( C u r s o r  l e f t )  
j a u sg e be n  
j ( R VS o f f )  
i a u sg e b e n 

j " - Me rke r r e s t a u r i e r e n  

j Co d e  uebe r l e se n  
j OP E N - B e f e h l 
j O a t e i n um me r 
i a l s  Au sga b e ka n a l 
j Z a eh l e r  
j V i d e o - R AM 1 . Te i l 
i l  Byt e a u sg e be n 
i F a r b - RAM 1 .  Te i l  

i V i d e o - R AM 2 . Te i l 

j F a r b- R AM 2 . Te i l 

j V i d e o - R AM 3 . Te i l 

i F a r b - R AM 3 .  Te i l  

i V i d eo - R AM 4 . Te i l 
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B I C3 20  02  F F  JSR  BSOUT  
B I C6 BO  E E  D A  L o A  $ OAE E , X  j F a r b- R AM 4 . Te i l 
B I C9 20 02  F F  JSR  BSOUT  
B I CC E8 I NX j Z a eh l e r  e rh o e h e n 
B I Co EO F A  CPX #$F A j 2 50 = 1000/4 
B I CF 00  CB BN E $ B 1 9 C  j n i c h t  fe r t i g ? 
B l O l  20  C C  F F  J S R  CL R C H  j Ka n a l  s c h l i e s se n  
B I 04 A5 B8 L O A  $ B8 j o a t e i n um me r  
B I o6 20 C3 F F  JSR  CL OSE  j O a t e i  s c h l i e s s e n  
B I 09 4 C  2A  82  J M P  E N O SMB j B e f e h l f e r t i g  

B E F S CR L o : 
B I 0 C 2 0  O B  8 3  JSR  I N CB ASB Z j Ko m me n ta r s i eh e  S CR SV 
B I 0 F  20 23 8 1  J S R  SOP E N  
B I E2 A6 B8 LoX $B8 
B I E4 2 0  C 6  F F  J SR CHK I N  
B I E7 A2 00 LoX #$0 0 
B I E9 2 0  CF F F  J SR BASIN  j e i n  Z e i c h e n  h o l e n  
B I EC 9 0  0 0  04 S TA $0400 , X  
B I E F  2 0  CF F F J SR BASI N 
B I F 2  9 0  0 0  08  S TA $ 0800 , X  
B I F 5  2 0  C F  F F J SR BASI N 
B I F8  90  FA  04  S TA $04F A , X  
B I F B  2 0  C F  F F J SR BASI N 
B I F E  9 0  F A  08 S TA $ 08 F A , X 
B 2 0 1  2 0  CF F F J SR BASIN  
B 2 04 90 F4 05 S TA $0 5F4 , X  
B207 20 CF FF J SR BASI N 
B 2 0A 9 0  F4 0 9  S TA $ 09F4 , X  
B200  2 0  CF F F  J SR B ASI N 
B 2 10 90 E E  06 S TA $06 E E , X  
B 2 1 3  2 0  C F  F F  J SR BASIN  
B 2 16 90 E E  DA  STA $ o AEE , X  
B2 1 9  E8 I NX 
B 2 1A EO F A  CPX #$F A 
B 2 1 C  0 0  CB BN E $ B I E 9  
B 2 1 E  2 0  C C  F F  JSR  CL RC H 
B 2 2 1 A5 B8 L O A  $ B8 
B 2 23 20  C3 F F  JSR  CL O S E  
B 2 26 4 C  2 A  8 2  J MP E N O SMB 

B EF T EX T : 
B 2 2 9  20  OB  8 3  J S R  I N CB ASB Z j Co d e  uebe r l e se n  
B 2 2 C 20 27 94 J SR SGETAOR j X  h o l e n  
B 2 2 F  8 4  09 STY $09 j a  l s  X - K o or d .  s pe i c h e r n  
B 2 3 1  8 5  O A  S TA $OA 
B 2 3 3  20  FC  81  J S R  SGETB YTC j Y  h o l e n  
B 2 36 8 6  A4 STX $A4 j a l s  Y - K o o r d .  s pe i c he r n 
B 2 38 20  31  80 JSR  SCHK COM j Ko m m a  ? 
B 2 3 B  20  B7  86 J SR SGETSTR j St r i ng h o l e n  
B 2 3 E  8 5  2 1  STA $ 2 1 



2 44 Ka p i t e l  6 

6240  8 6  20 STX $2 0 j St r i ng a d r . n a c h  $ 2 0 , $2 1  
6242  A5 69  LOA  $ 69 j St r i nö l a e n g e  
6 244 85  23 STA $ 2 3  j n a c h  2 3  
6 246 20 70 93 J SR GETP K T F  j P u nk t f a r be h o l e n  
6249  20  FC  8 1  JSR SGET6YTC j Groe s s e  h o l e n  
624C 8E  6E  C6 STX CHGR j Ze i c h e n g roe s s e  
6 24F EO 00 CPX #$0 0 
6 2 5 1  0 0  0 5  6N E $6258 j n i c h t  0 ? 
6 2 53 A9 0 1  L O A  #$0 1  
6 2 55 80 6 E  C6 STA CHGR j s on s t  Z e i c he n g r . = 1 
6 2 58 20 F C  8 1  J SR SGET6YTC j Ab s t a n d  h o l e n  
6 2 5 6  8 E  48 C6 STX KRX  j KRX  h i e r fuer  Ab s ta n d  
625E  AO 00 LOY #$00 
6 2 60 8C 4 0  C6 STY S CHR ART j Sc h r i ft a r t e n- F l a g 
6263  84  6A  STY $ 6A j R VS- F l a g  
6265  A5  A4 LOA $A4 j Ko or d i n a t e n  a uf St a c k  
6267 48 P HA 
6268 A5 09 LOA $09 
626A 48 P HA 
6 2 6 6  A5 OA L O A  $O A 
6260 48 P HA 
6 2 6 E  A O  6 E  C6 LOA  CHGR j Groe s s e  a uc h  a uf St a c k  
6271  48 P HA 
6272  6 1  20 L O A  ( $2 0 ) , Y j 1 .  Z e i c he n d e s St r i n g s  
6274 C9 12  CMP #$ 12  j ( R V S  o n )  
6 2 76 00 07 6N E  $ 6 2 7F j n e i n  ? 
6 278 A9 80 L O A  #$ 8 0  
6 2 7A 8 5  6A STA $6A j R VS-F l a g se t ze n 
6 2 7C 4 C  48  63 J MP $ 6348 j E n d e  u e be r p r u e f e n 

6 2 7F C9 92 CM P #$92 j ( R V S o f f )  
6 28 1  0 0  07 6N E  $ 6 28A j n e i n  ? 
6283  A9  00  LOA  # $00  
6 285 85 6A STA $6A j R V S - F l a g l oe s c h e n  
6287  4C  4 8  6 3  J M P  $6 348 j E n de uebe r p r u e f e n 

6 28A  C9  0 1  CM P #$0 1 j ( CTR L- A )  
6 28C  00 08 6N E $6296 j ne i n  ? 
628 E A9 00 L O A  # $ 0 0  
6 2 90 8 D  4D CB S TA SCHRART  j Se h r  i f t a r t  = 0 
6 2 93 4C 48 63  JMP  $6 348 j E n d e uebe r p r u e f e n 

6 2 96 C9 02 CM P #$0 2 j ( CTR L- B )  
B2 98 00 08 ß N E  $ B 2 A2 j n e i n  ? 
B 2 9A A9 0 1  L O A  #$0 1 
B29C  8 0  40  CB  STA SC HRAR T j Sc h r i f t a r t  = 1 
B 2 9F 4 C  48  B 3  JMP  $B 348 j E n de u b e r p r u ef e n  

B2A2 85  AC STA $ AC j l e i c he n  n a c h  $ AC 
B 2 A4 C9 FF  CMP # $ F F  j Code  f u e r P I  
B 2 A6 00 05 BN E $ B 2 A D  j n e i n  ? 
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82A8 A9 7E L O A  # $ 7 E  i 8 S - Co d e  $ 7 E  
82AA 4C 8E 82 J MP $ 8 2 8 E  i we i t e r  

8 2 A O  C9 EO CM P #$ EO 
8 2 A F  90 06 8CC  $ 8 2 87 i AS C- Co d e  k l e i ne r  $ EO ? 
8 2 8 1  38 S E C  
8 2 8 2  E9  40 S8 C #$40 i $4 0  a b z i eh e n  
8 2 84 4C 8E 82 J MP $ 8 2 8 E  i we i te r  
8 2 8 7  C9 CO CM P #$CO 
8 2 8 9  90 03 8CC  $ 8 2 8 E  i AS C- Co d e  k l e i n e r  $ CO ? 
8 2 8 8  38 S E C  
8 2 8 C  E9 60 S8 C #$60 i $60 a bz i eh e n  

8 2 8 E  C9 40 CM P #$4 0 
8 2 CO 90 15  8CC $ 8 2 07 i Co d e  k l e i ne r  $40  ? 
8 2 C2 C9 60 CM P #$60 
82 C4 8 0  0 5  8 C S  $ 8 2 C8 i Co d e  g ro e s s e r  g l e i c h  $ 6 0  ? 
82 C6 2 9  8 F  ANO # $ 8 F  i 8 i t  6 a u s b l e n de n  
8 2 C8 4C 07 82 JMP $8207  i we i t e r  

8 2 C8 C9 80 CMP #$80 
8 2 C O  80 05 8C S $ 8 2 04 i Co d e  g r o e s s e r  g l e i c h  $ 8 0  ? 
8 2 C F  2 9  O F  ANO  #$ O F  i 8 i t  5 a u sb l e n d e n 
8 2 0 1  4 C  07 82  JMP  $8 2 07 i we i t e r  
8 2 04 38 S E C  
8 2 05 E9  40 S8 C #$4 0  i s on s t  $ 4 0  a bz i eh e n  

8 2 07 45 6A  EOR  $6A i R V S - F l a g be r u ec k s i c h t i ge n  
8 2 09 8 5  AC STA $ AC i ZU m a l e n de r  8 S- C o d e  
8 2 0 8  A O  4 0  C8 L O A  SCHR AR T 
8 2 0 E  8 5  AO STA  $ AO i ' 8 i t  8 '  d e s 8 S- Co d e s 
8 2 EO 98 TYA i Y  r e t t e n  
8 2 E 1  48 P HA 
8 2 E2 20  84 Al J S R  CHARZ E I  i Ze i c he n  m a l e n  
8 2 E5 68 P L A  
8 2 E6 A8 TAY i Y  r e s ta ur i e r e n  
B 2 E7 68 P L A  
8 2 E8 80  6 E  C8 STA CHGR i Gr o e s s e  u n d  Ko or d .  r e s t .  
8 2 E 8  68 P L A  
B 2 E C  8 5  OA STA $ O A  
8 2 E E  68 P L A  
8 2 E F  8 5  09 STA $09 
B 2 F 1  68 P L A  
8 2 F 2  85  A4 STA $A4 
8 2 F4 18 C L C  
'B2 F 5  A 5  09 L O A  $ 0 9  i $0 9 , $OA = $ 0 9 , $ O A  + A b s t a n d  
8 2 F7 6 0  48 C8 AOC KRX i Ab s t a n d  d e r  Z e i c h e n 
8 2 F A  8 5  09 STA $09 
8 2 F C  A5 OA L O A $OA  
8 2 F E  6 9  0 0  AOC  #$0 0 
8 300 8 5  OA STA $OA  
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6 3 0 2  
6 3 0 3  
6 3 0 5  
6307 

C8 
C4 23  
00 03  
4 C  2 A  82 

6 3 0A 4C 65 62 

6 EF CS E T : 
6300  2 0  02  82 
6 3 1 0  EO 02 
6 3 1 2  00 1 C  
6 3 14 A9 95 
6 3 16 80 00 0 0  
6 3 1 9  A9 36 
6 3 16 8 0  1 1  00 
6 3 1 E  A9 06  
6320  80 18 00  
632 3 A9 94 
6 3 25 80 00 0 0  
6 3 28 A9 OA 
6 3 2A 80 63 C5 
6 3 2 0  4C 2A 82 

B 3 30 
B 3 3 3  
B 3 35 
B337  
B 3 39 
B33C  

B EF V OL : 

20  37 A8 
EO 0 1  
0 0  0 5  
A9 O E  
20  0 2  F F  
4 C  2A 82 

B 3 3 F  20 02 82 
B 342 8E 18 04 
B 345 4C 2A 82 

i F o r t s e t z u n g  zu 
B 348 68 
B349 80 6E  CB 
B 34C 68 
B340 85 OA 
B 34F 68 
B350 85 09 
B352  68 
6353 85 A4 
B 355 C8 
B356 C4 23  
B 358 00 BO 
B35A 4 C  2A 82 

INY 
CPY  $23 
6N E $ 6 30A 
JMP  E N O SM6 

JMP 

JSR 
CPX 
6N E 
L O A  
STA 
L O A  
S TA 
L O A  
S TA 
L O A  
STA 
L O A  
S TA 
JMP  

$6265  

SGET6YTN 
#$02 
$ B 3 30 
#$95 
CI A2 P R A  
#$3B 
VICSTl 
#$OB 
V ICAO S 
#$ 94 
CI A2 P R A  
#$OA 
GMEMF LAG 
E N O SMB 

JSR  NRM 
CPX  #$01 
BN E $ B 3 3 C  
L O A  #$OE 
JSR  BSOU T 
JMP  E N O SMB 

K a p i t e l  6 

i la eh l e r  i m  St r i ng e rh . 
i m i t  St r i n g l a e n ge vg l .  
i n i c h t  e r r e i c h t ? 
i 6 e f e h l fe r t i g  

i z u r  S c h l e i fe 

i Typ ( 0 , 1 , 2 )  h o l e n  

i n i c h t  2 ? 
i ( u n s i n n  ( s . u . ) )  

i H i re s  e i n  
i V IC St e u e r r e g . 1 
i Gr a f i k  n a c h  $ EOOO 
i V IC Ad r e s sr e g . 
i V I C- Be r e i c h  a b  $ COOO 
i CI A2 P o r t  A 

i Gr a f i k - R AM- F l a g  
i B e f e h l fe r t i g  

j CI A2 u n d V I C  n o r m i e r e n  
j Ty p  v o n  CSET  i n  X 
j n i c h t  1 ? 
j ( K l e i n s c h r i f t )  
j a u s g e b e n 
i B efeh l fe r t i g  

JSR  SGETBYTN  j L a u t s ta e r k e  h o l e n  
STX $ 04 18 j i n S I O- R e g i s t e r 24 
JMP ENOSMB  j Be f e h l fe r t i g  

T EX T  
P L A  
STA 
P L A  
STA 
P L A  
STA 
P L A  
STA 
I NY 
CPY  
BN E 
JMP  

CHGR 

$OA 

$09 

$A4 

$23 
$ B 3 0A 
ENO SMB 

j Groe s s e  u n d  Ko or d .  von  
j S t a c k  h o l e n  u n d  a l s a k t . 
j P a r a me t e r  s pe i c h e r n  

j l e ah l e r  i m  St r i n g e rh oeh . 
j St r i n g l a e n g e  
j n i c h t  e r r . , d a n n  S c h l e i fe 
j 6 e f e h l fe r t i g  
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B EF D I SK : 
B350  2 0  O B  8 3  
B 3 60 2 0  c e  F F  
B 3 6 3  A 9  0 1  
B 3 6 5  20  C3 F F  
B368 2 0  CC F F  
B 3 6 B  2 0  B7  8 6  
B 3 6 E  A8 
B 3 6 F  A5 69 
B371  20 BO  FF  
B 3 74 A9 01 
B 376 A2 08 
B 378 AO OF 
B37A 2 0  BA FF 
B 370 20 co F F  
B 380 A2 0 1  
B 382  20  C 9  F F  
B 385  2 0  CC F F  
B 38 8  A9 0 1  
B 38 A  2 0  C3  F F  
B 38 0  2 0  CC F F  
B 39 0  4C  2 A  8 2  

B EF U S E : 
B393  2 0  O B  8 3  
B 396 20  B 7  86 
B 3 9 9  85 A7 
B39 B  8 6  A6 
B 3 9 0  A5 69 
B39F 85 A E  
B 3 A l  AO 00 
B 3A3 BI A6 
B 3A5 C9 2 3  
B 3A7 00 0 2  
B 3A9 A 9  2 0  
B 3 A B  9 9  1 2  02 
B 3AE C8 
B 3A F  C4 69  
B3Bl  00  FO  
B 3 B 3  8C  0 0  0 2  
B 3 B6 20 3 1  80 
B 3 B 9  20  B 7  86 
B 3 B C  8 5  A9 
B 3 B E 86 A8 
B 3 CO A5 69  
B 3 C2 8 5  AF  
B 3 C4 AO  00 
B 3 C6 84 A4 
B 3 C8 84 09 
B 3 CA A2 00 
B 3 CC BI  A6 

J S R  
J SR 
L D A  
J S R  
J SR 
J S R  
TAY 
L D A  
J SR 
L D A  
L DX 
L D Y  
J SR 
J S R  
L DX 
J S R  
J SR 
L D A  
J S R  
J SR 
JMP  

J S R  
J S R  
STA 
STX 
L O A  
STA 
L D Y  
L D A  
CMP 
BN E 
L D A  
S TA 
I NY 
CP Y 
BN E 
S TY 
J SR 
J S R  
S T A  
STX 
L D A  
STA 
LDY  
S TY 
STY 
LOX 
L O A  

I N CB ASB l 
CL R C H  
# $0 1 
CL O SE 
CL R C H  
SG E T STR 

$ 6 9  
S E T F N PAR 
# $0 1  
# $ 08 
#$O F 
S E TF PAR 
OP E N  
#$0 1 
CHKOUT  
CL R C H  
# $0 1  
CL O S E 
CL R C H  
E N D SM B  

I N CB ASB l 
SGETSTR 
$ A7 
$ A6 
$ 6 9  
$ A E  
# $ 0 0  

i Co d e  u e b e r l e se n  
i K a n a e l e  s c h l i e s se n  

i O a t e i # 1  s c h l i e s se n  
i K a n a e l e  s c h l i e s se n  
i St r i n g h o l e n  
i St r i n g a d r .  h i gh 
i S t r i n g l a e n g e  
i F i l e n a me n p a r a m e t e r  s e t ze n  
i D a t e i n r .  1 
i Ge r a e t e n r .  8 
i S e k u n d a e r a d r e s se 1 5  
i F i l e- p a r a me t e r  s e t ze n  
i O a t e i  oe f f n e n  

i D a t e i # 1  z u r  A u s g a be 
i K a n a e l e  s c h l i e s s e n  

i D a t e i # 1  s c h l i e s se n  
i Ka n ae l e  s c h l i e s s e n  
i Be f e h l fe r t i g 

i Co d e  u e b e r l e se n  
i St r i ng h o l e n  
i St r i n g a d r . n a c h  $ A6 , $ A7 

i St r i n g l a e n g e  n a c h  $ A E  

( $A6 ) , Y  i l e i c h e n  a u s  St r i n g 
# $ 2 3  i " # " 
$ B 3AB i n e i n  ? 
#$20  i 
USEP UF F , Y i Z e i c h e n i n  P uf fe r  l e g e n  

i Za eh l e r  e r h o e h e n 
i St r i n g l a e n g e  $6 9 

$ B 3 A3 
U S E L E N  
SCH KCOM 
SGE T S TR 
$ A9 
$A8 
$69  
$AF  
# $ 0 0  
$A4 
$ 09 
#$0 0 
( $A6 ) , Y  

i n e i n , d a n n Sc h l e i fe 
i St r i n l a e n g e  s p e i c h e r n  
i Ko m m a  ? 
i St r i n g h o l e n  
i St r i n g a d r .  n a c h  $ A8 , $A9 

i St r i n g l a e n g e  
i n a c h  $ A F  

i P o s i t i o n  v o n  " . " i n St r .  2 
i P o s i t i o n  v o n " . "  i n  St r .  1 

j Z e i c he n a u s  1 . St r i n g 



2 48 

8 3 CE 
8 3 0 0  
8 3 02 
8 3 04 
8 3 05 
8 3 08 
8 3 0 A  
8 30C 

8 3 0 E  
8 3 EO 
8 3 E2 

8 3 E 5  
8 3 E7 
8 3 E 9  
8 3 E8 
8 3 E O  
8 3 F O  
8 3 F 2  
8 3 F4 

83F6  
8 3 F8 
8 3 F A  
8 3 F C  
8 3 F F 
8401 
8404 
8406 
8409 
8408 
840E  
84 1 1  
84 13  
84 15 
84 17 
84 1 9  
84 18 
84 1 0  
84 1F  
842 1 
84 23  
842 5 
84 27 
842A 
842C  
842F  
84 3 1  
8434 

C9 2 E  
FO O C  
E 6  09 
E8 
20 E 9  9A 
A5 09 
C5 A E  
00  E E  

A5 09 
85 OA 
8 E  79  C8 

8 1  A8 
C9 2 E  
FO  08 
E6 A4 
2 0  FO  9A 
A5 A4 
C5 AF  
0 0  EF 

A5 A4 
85  A5 
A5 A9 
80 AO C5  
A5  A8 
8 0  AC C5 
A5 A7 
80 98 C5 
A5 A6 
8 0  9 7  C5 
20 FO  9A 
E6 A4 
A5 09 
C5 AE 
80  lE 
A5 A4 
C5 AF 
80 18 
81 A6 
C9 23  
00 07 
81  A8 
20 FO 9A 
E6 A4 
2 0  98 84 
E6 09 
20  E9 9A 
4C 13 84 

CM P #$2 E  
8 EQ $ 8 30 E  
I N C  $ 0 9  
I NX 
JSR  INCA6A7 
L O A  $ 09 
CMP $AE 
8 N E  $ 8 3C C  

L O A  $ 0 9  

. . , . 
j j a ? 

K a p i t e l  6 

j P o s i t i o n  e r h oe h e n  

j n a ec h s t e s  l e i c he n  
j P o s i t i o n  
j 1 .  St r i n g l ae n g e  
j ne i n ,  d a n n  Sch l e i fe 

S TA $OA j P u nk t po s i  t i o n  1 
STX l E I L E NANl j h i e r 1 .  P u nk t po s .  

LOA  ( $A8 ) , Y 
CMP #$2E  
8 EQ $83F6 
I N C  $A4 
JSR  I N CA8 A9 
L O A  $ A4 
CMP $AF 
8N E $ 8 3 E5 

L O A  $A4 
STA $ A5 
LOA  $A9 
STA AY + l  
LOA  $A8 
S TA AY 
LOA  $A7 
STA AX + l  
LOA  $A6 
S TA AX 
JSR  I N CA8 A9 
INC  $A4 
L O A  $09 
CMP $AE 
8CS $ 8 4 37 
L O A  $A4 
CMP $AF 
8CS $8437 
L O A  ( $A6 ) , Y 
CMP #$23 
8N E $B42C 
LOA  ( $A8 ) ,  Y 
JSR  INCA8 A9 
I N C  $A4 
JSR  ME RK l E I 
INC  $ 09 
JSR  I N CA6 A7 
JMP $84 13 

j le i c h e n  a u s  2 . St r i ng . . , . 
j j a ? 
j P o s i t i on e rh o e h e n  
j n aec h s t e s  l e i c h e n  
j Po s i t i o n  
j 2 .  St r i n g l a e n g e  
j n i c h t  e r r . , d a n n S c h l e i fe 

j P u n k t po s i t i o n  2 
j St r i n g a d r . 2 n a c h  AY , AY + l  

j St r i n g a d r . 1 n a c h AX , AX + l  

j n aec h s t e s  l e i c h e n  ( 2 )  
j Po s . l a e h l e r  2 e r h o e h e n  
j P o s i t i o n sza eh l e r  1 
j 1 .  St r i n g l a e n g e  
j fe r t i g m i t  Vo r k om m a s t .  ? 
j P o s i t i on s z a e h l e r  2 
j 2 .  St r i n g l a e n g e  
j fe r t i g  ? 
j l e i c he n  a u s  1 .  St r i n g 
; • # . 

j n e i n  ? 
j le i c h e n  a u s  2 . St r i n g 
j n aec h s te s  l e i .  i n  2 .  St r .  
j P o s i t i o n s za e h l e r  2 
j l e i c h e n  a b l e g e n  
j Po s i t i on s z a e h l e r  1 
j n aec h s t e s  l e i .  i n  1 .  St r .  
j Sc h l e i fe 
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B4 37 A O  9 7  C5 L O A  AX i $ A6 , $A7 u n d $ A8 , $A9 
B43A 85  A6 S TA $A6 ; r e s ta u r i e r e n  
B43C AO 98 C5 L O A  AX + l  
B43F  85  A7 S TA $A7 
B44 1  A O  AC C5 L O A  AY 
B444 8 5  AB S TA $A8 
B446 AO AO C5 L O A  AY + l  
B449 8 5  A9 STA  $ A9 
B44B AE 79 CB LOX lE I L E NANl ; 1 .  P u nk t po s .  
B44E A5 A8 L O A  $A8 i $ A8 , $ A9 u m  1 ve r m i n d e r n 
B450 00 02  BN E $ B454 
B452 C6 Ag O E C  $A9 
B454 C6 A8 O EC $A8 
B456 C6 A5 O E C  $ A5 
B458 A5 OA L O A  $ O A  i P o s i t i o n  1 
B45A C9 FF  CMP  #$ F F  
B45C FO 2 C  B EQ $B48A i a b ge l a uf e n  ? 
B45E A5 A5 L O A  $A5 i Po s i t i o n  2 
B4 60 C9 F F  CMP #$F F 
B46 2 F O  26 B EQ $ B48A i a b ge l a uf e n ? 
B464 B I  A6 L O A  ( $A6 ) , Y i l e i c he n  a u s  1 .  St r i n g 
B466 C9 2 3  CMP #$23  i • # . 
B468 00  OE  BN E $ B4 78 i n e i n  ? 
B46A B I  A8 L O A  ( $A8 ) , Y i le i c h e n  a u s  2 .  St r i n g 
B46C 48 P HA i s i c h e r n  
B460 C6 A5 O E C  $ A5 i P o s i t i o n  2 ve r m i n d e r n 
B46F A5 A8 L O A  $ A8 i $A8 , $A9 ve r m i nd e r n  
B471 00 02  BN E $ B475 
B473 C6 A9 OEC $A9 
B475 C6 A8 O EC $A8 
B477 68 P L A  i l e i c he n  w i e d e r  h o l e n  
B478 20 9B B4 J SR ME R K l E I i l e i c h e n  a b l e ge n 
B47B CA O EX i X  ve r m i n d e r n ,  d a  j e t z t  
B47C CA O EX i Sc h l e i fe r u c k wa e r t s  
B470 C6 OA OEC  $OA  i P o s i t i o n  1 ve rm i n d e r n  
B47F A5 A6 L O A  $ A6 i $A6 , $ A7 v e r m i n d e r n 
B481  00 02  BN E $ B485  
B483 C6 A7 O E C  $ A7 
B485 C6 A6 O EC $ A6 
B487 4C 58 B4 J MP $ B458 j Sc h l e i fe 

; P uf fe r  a u s g e b e n  u n d  fe r t i g 
B48A A2 00 L OX #$00 
B48 C  BO 1 2  02  L O A  USEP UF F , X  j le i c he n  a u s  P u f fe r  
B48 F 2 0  0 2  F F  J S R  B S OUT j a u sg e be n  
B492 E8 I NX 
B4 93  EC 0 0  0 2  C P X  U S E L E N  j a u s z u g e b e n d e  L a e n g e  
B496 0 0  F4 B N E $ B48 C j n i c h t  e r r . , d a n n  S c h l e i fe 
B498 4C  2A 8 2  J M P  ENOSM B  j Be f e h l fe r t i g 
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M E R K l E I :  
B4 9B 9 0  1 2  02 
B49E E8 
B49F 60 

B EF H R O CP Y : 
B4AO 20  O B  83  
B4A3 2 0  CC FF  
B4A6 A9 01  
B4A8 2 0  C3 FF  
B4AB  20  CC  FF  
B4AE  A9  0 1  
B4BO A2 04 
B4B2  AO F F  
B4B4 20 B A  F F  
B4B7 2 0  C O  F F  
B 4 B A  A2 0 1  
B4B C  2 0  C 9  F F  
B4BF  A9 0 0  
B4C1  20 0 2  F F  
B4C4 A9 04 
B4C6 85  2 1  
B4C8 A9 00 
B4CA 85 20 
B4CC AO 00 
B4CE  A2 00 
B4 00 B1 20 
B402 C9 80 
B404 90 09 
B406 49 80 
B408 48 
B409  A9 12  
B40 B  20  02  F F  
B 4 0 E  68 
B40F  C9  20 
B4 E 1  BO 13  
B4E3  48 
B4E4 AO 18 00 
B4E7 C9 17 
B4 E 9  0 0  0 5  
B4 E B  A 9  1 1  
B4 E O  2 0  02 FF  
B4FO 68 
B4F 1 09 40 
B4F 3 4C 18 B5 

B4F6 
B4F8 
B4F A 
B4FC 

C9  40 
90  10  
C9  7F  
FO 14 

Ka p i t e l  6 

S TA USEP UF F , X  j l e i c he n  i n  P uf fe r  l e g e n  
I NX j le i g e r  e rh oe h e n 
RTS  

JSR 
J SR 
LOA  
J SR 
JSR  
L O A  
LOX 
LOY  
JSR  
J SR 
LOX 
JSR  
L O A  
JSR  
L O A  
STA 
L O A  
STA 
LOY  
LOX  
LOA  
CMP 
BCC 
E OR 
PHA 
L O A  
JSR  
PLA  
CM P 
B C S  
P H A  
L OA 
CM P 
B N E  
LOA  
J SR 
P L A  
OR A 
JMP 

CM P 
BCC 
CMP 
B EQ 

I N CB ASB l 
CL R CH 
# $0 1  
CLOSE 
CL RCH 
#$01 
#$04 
#$ F F  
SETF PAR 
OPEN  
#$0 1 
CH KOUT 
#$00 
BSOUT 
#$04 
$2 1 
#$00 
$ 2 0  
#$00 
#$0 0 
( $2 0 ) , Y 
#$ 8 0  
$B40F 
#$80 

#$ 12 
BSOU T  

#$2 0 
$B4FG 

V I CAOS 
#$17 
$B4FO 
# $ 1 1  
BSOUT 

#$40 
$B 5 18 

#$40 
$ B 5 17 
#$7F 
$ B 5 1 2  

j Co d e  u e b e r l e se n  
j K a n a e l e  s c h l i e s s e n 
j O a t e i  # 1  
j s c h l i e s se n  
j Ka na e l e  s c h l i e s s e n  
j O a t e i # 1  
j Ge r a e t e n r . 4 
j ke i n e  S e k . a d r .  
j F i l e p a r a me t e r  s e t ze n 
j O a t e i  o e f f n e n 

j O a t e i  # 1  = Au sg a be k a n a l 
j l e  i l e nv o r s c h u b  
j a u sg e b e n 
i $ 20 , $ 2 1  a uf $0400 

j l e i c he n  a u s  V i d e o - R AM 

i B S- Co d e  k l e i n e r  1 28 ? 
j B i t  7 l oe s c he n 
j We r t  s i c h e r n  
j ( R VS o n )  
j a u sg e b e n  
i We r t  h o l e n  
, 

i g r oe s s e r  g l e i c h  • •  ? 
i We r t  w i e d e r  a uf St a pe l 
j V IC Ad r e s s r e g i s t e r  
j We r t  be i Gr . /K l e i n s c h r . 
i Gro s s/Gr a f i k z .  ? 
j ( C u r s or down ) ( Ke i n s . ) 
i a u sg e be n  
j Co d e  h o l e n  
j B i  t 6 
i we H e r  

i k l e i ne r  6 4  ? 
i Co d e  = 1 2 7  ? 
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B4F E 48  P HA j Co d e  s i c he r n  
13 4 F F  AO  18 00 LOA V I CAO S j V I C - Ad r e s s r g i s t e r  
13502  C9 17 CM P #$ 17  ; G ro s s- K l e i n s c h r i f t 
B 504 00 05 B N E $ B50B ; n e i n  7 
13 506 A9 1 1  L D A  # $ 1 1 j C U m s c h . a uf K l e i n s c h r . ) 
B508 2 0  02  F F  J SR B S O U T  j a u s g e be n  
B 50B 6 8  P L A  j Co d e  h o l e n  
B50 C 18 CL C 
B 5 00 6 9  80 AOC #$80 j + 128 
B50 F 4C 18 B5 J MP $ B 5 18 ; we i t e r  

B 5 12 A9 B F  L O A  #$B F j Co d e  = 1 9 1  
B 5 14 4C  18  B5 JMP $ B 5 18 j we i t e r  

8 5 17 E A  NOP  ; C 7 ? ? )  
B5 18 C9 22 CMP #$22 j 0 
ß 5 1A 00 2B BN E $ B 547 ; ke i n Anf . ze i c he n  7 
B 5 1 C  A9 08 L O A  #$08 j Co d e s 8 , 1 28 , 1 3 1 , 1 28 , 1 28 , 
B 5 1 E  2 0  0 2  F F  J S R  BSOU T i 1 3 1 , 1 28 , 1 5 a u sg e b e n 
1352 1 A9 80 L O A  #$80 j B i t - I m a g e - Se q u e n z  f ue r  
8 5 2 3  2 0  0 2  F F  J S R  B S O U T  i d i e D a rs t e l l u n g e i n e s  
B 5 2 6  A9 83 L O A  #$83 j An f u e h r u n g s ze i c h e n s C O )  
B 5 28 20  02  F F  J S R  BSOU T 
B 5 2 B  A9 80 L O A  #$ 80  
B520  20  0 2  F F  J S R  B S O UT 
B530  A9 80 L O A  #$ 80  
B532  20  0 2  F F  J S R  B S O U T  
B 5 3 5  A9 83  L O A  #$ 83  
B 537 2 0  0 2  F F  J S R  BSOU T 
B 5 3A A9 80 L O A  #$ 80 
B 5 3 C  2 0  0 2  F F  J S R  B S OU T  
B 5 3 F  A9 O F  L O A  #$OF  
B 5 4 1  2 0  0 2  F F  J S R  BSOUT  
B 544 4C 4A B5 J MP $ B54A i we i t e r  

B 547 20 02 F F  J S R  BSOU T  j Co d e  a u sg eb e n 
B54A A9 00 L O A  #$ 0 0  
B 54C 85 04 STA $ 04 j " - M e r k e r = 0 
B54E  A9  91  L O A  #$ 9 1  j C Cu r s o r  u p )  = C Gr a f i k z . ) 
B 550 20  02 F F  J S R  BSOU T  j a u sg e b e n 
B55 3 A9 92  L O A  #$ 92 j C R V S o f f ) 
B 555 20  0 2  F F  J S R  B S OU T  i a u sg eb e n 
B558 C8 I NY j n a e c h s t e s l e i c h e n  
B559  CO 28 CP Y #$28 
B 5 5B FO  03 B EQ $ B 560 j l e i l e n e n d e  7 
B 5 5 0  4 C  00 B4 J M P  $B400 j Sc h l e i fe 

B 5 60 A9 00 L O A  # $ 0 0  j l e i l e n v o r s c h ub 
B562  20  0 2  F F  J SR B S O U T  j a u sg e be n 
B 5 6 5  AO 00 LOY  #$0 0 
B567 18 CL C 
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B 568 
B56 A 
B 56C 
B56E 
B 570 
B572 
B 574 
B575 
B 5 77 
B 579 
B57C 
B57E 
B581 
B584 

A5 20 
69 28 
85 20 
A5 2 1  
6 9  00 
85 2 1  
E8 
EO 19 
00 E2  
2 0  CC  F F  
A 9  0 1  
2 0  C3 F F  
2 0  CC F F  
4C  2 A  8 2  

j be i  ' KE Y 1 28 ' 

L D A  $ 2 0  
A o C  #$28 
STA $ 2 0  
l o A  $2 1 
AoC #$0 0 
STA $2 1 
I NX 
CPX #$ 19 
BN E $ B 5 5B 
J SR Cl R C H  
l o A  # $0 1  
JSR  Cl OSE  
J SR CL R C H  
J M P  ENoSMB  

K a p i t e l  6 

j $2 0 , $2 1  um 40 e rh oe h e n  

j n aec h s t e  Z e i l e 
j 2 5 Z e i l e n  
j n i c h t  fe r t i g ? 
j Ka n ae l e  s c h l i e s s e n  

j o a t e i  # 1  sc h l i e s s e n  
j Ka n a e l e  s c h l i e s s e n  
j Be f e h l fe r t i g  

8 587 20 3 1  80 JSR SCHKCOM j Ko m ma ? 
B58A 4C AA Bo J MP o S CBMOUT 1 j ' d s- c b m ' a u sg e b e n  ( ? ? ? )  

j b e  i ' K E YO ' 
8580  4 C  16 B E  JMP $B E16 

B EF KE Y : 
B590 20 02 82 
B593  EO 00 
B 595 FO F 6  
B 5 9 7  E O  80 
B599 FO  EC 
B 5 9B EO 1 1  
B590 9 0  05 
B59F  A9 OC 
B 5A1 4C 8C 88  

B 5A4 
B5A5 
B5A7 
B5A9 
B5AB 
B5Ao 
B5AF 
8 5 B 1 
B5B3 
B5B5 
B587 
B5B9  
B58B  
8 5BC  
B5B E 
B 5 CO 
B 5 C2 
B 5 C4 

CA 
86 AA 
A9 00 
85 AB 
06 AA 
2 6  AB 
06 AA 
26 AB  
06 AA 
26 AB 
06 AA 
26 AB 
18 
A5 AA 
69 40 
85 AA 
A5 AB 
69 C6 

JSR 
CPX 
BEQ  
CPX  
B EQ 
CPX 
BCC 
l o A  
JMP 

o EX 

SGE TB YTN 
#$00 
$B58o  
#$ 80  
$B587 
#$ 1 1  
$ B 5A4 
#$OC 
SERROUT  

STX $AA 
L o A  #$00 
STA $AB 
ASL $AA 
ROL $AB 
ASL  $AA 
ROL $AB 
ASL $AA 
ROL tAB 
ASl $AA 
ROL $AB 
CLC 
loA $AA 
AoC #$40 
STA $AA 
LD A $AB 
AoC #$C6 

j z um D I S P L AY- B e f e h l 

j N r .  h o l e n  

j O  ? 

j 1 28 ? 

j k l e i ne r  1 7  ? 
j n r .  f .  ' b a d  m o d e ' 
j Feh l e r  a u s g e b e n 

j N r . - 1 n a c h  $ AA 

i $ AA , $AB  = 16 * ( N r . - 1 )  

j $AA , $ AB = $AA , $AB  + $ C64o 
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B 5 C6 
B 5 C8 
B 5 CB 
B 5 C E  
B500 
B502  
B 504 
B 5 06 
B 5 08 
B 5 0 9  
B 50B 
B50 0 
B 5 0 F  
B 5 E 1  
B 5 E3 
B 5 E 5  

85  A B  
20 3 1  8 0  
2 0  B7  8 6  
8 5  A9 
86 A8 
AO 00 
B 1  A8 
91 AA 
C8 
C4 69 
FO  04 
CO OF 
90 F 3  
A9 0 0  
9 1  AA 
4C 2 A  8 2  

B EF PA I N T : 
B 5 E8 2 0  O B  83  
B5EB  20 27 94 
B 5 E E 80 98 C5 
B 5 F 1  85 OA 
B 5 F 3  8C  97  C5 
B 5F6 84 09 
B5F8 20  FC 8 1  
B 5 F B 8 E  AC C5 
B5FE 86 A4 
B600 20 70 93 
B60 3 A9 00 
B60 5 8 5  65 
B 607 85 64 
B609 8 5  62 
B60B 85 59 
B60 0 8 5  57 
B60 F  85 58 
B6 1 1  85 5A 
B 6 1 3  A5 F7 
B6 1 5  85 66 
B 6 1 7  A9 OB 
B 6 1 9  8 5  F7 
B 6 1 B  20 97 92 
B6 1 E  A5 90 
B620 85 6A  
B622  C5 66 
B624 00 03  
B 6 26 4C  2 A  82  

B629  
B62 C  
B6 2 E  
B 6 3 1  

A E  9 7  C 5  
8 6  5 F  
A O  98 C5 
85 60 

STA $ A B  
J SR SCHKCOM 
J S R  SGE T STR 
S TA $A9 
STX $A8 
L O Y  #$00 
L O A  ( $A8 ) , Y  
STA ( $AA ) , Y 
INY  
CPY  $6 9 
B EQ $ B 5 E 1  
CP Y #$O F 
BCC $ B 504 
L O A  #$00 
STA ( $AA L Y 
JMP ENOSMB  

JSR  
J SR 
S TA 
S TA 
S TY 
STY 
JSR 
STX 
STX 
J SR 
L O A  
S TA 
S TA 
S TA 
STA 
S TA 
S T A  
STA 
L O A  
S TA 
LO A 
STA 
J SR 
L O A  
S TA 
CMP 
B N E  
JMP  

I N CB AS B Z  
SGE TAOR 
AX + 1  
$OA 
AX 
$ 09 
SGETB YTC 
AY 
$A4 
GETP K T F  
#$00  
$ 6 5  
$ 64 
$ 6 2  
$ 5 9  
$ 57 
$58 
$5A  
$ F7 
$ 6 6  
#$OB  
$ F 7  
P UN K T  
$ 90 
$6A 
$66 
$B629  
E N O SM B  

; Komma  ? 
; St r i n g h o l e n  
; St r i n g a d r . n a c h  $ A8 , $A9 

; Z e i c h e n  a u s  St r i n g 
; i n Key-Ta be l l e 

; St r i n g l a e n g e 
; e r r e i c h t  ? 
; m ax .  15  Z e i c he n  
; n i c h t  e r r e i c h t ? 
; Ta be l l e n e i n t r a g  m i t 0 a b­
; s c h l i e s s e n  
; Be f e h l fe r t i g 

; Co d e  u e b e r l e se n  
; S t a r t  X h o l e n  
; n a c h  AX , AX + 1  u n d  $09 , $O A  

; St a r t  Y h o l e n  
; n a c h  AY u n d  $A4 

; P u nk t f a r be h o l e n  

; d i v .  F l a g s  a n n u l l i e r e n  

; P u nk t fa r b e 
; i n $ 6 6  s i c he r n  
; P u nk t f a r b e  1 1  ( T E S T ) 

; P u nk t  g e s e t z t  ? 
; E r ge b n i s  v o n  ' T EST ' 
; I s t- P u nk t f a r be 
; So l l - P u nk tf a r b e  
; P u nk t  n i c h t  ge s e t z t ? 
; s on s t  B e f e h l fe r t i g 

L OX AX 
STX $ 5F 
L O A  AX + 1  
STA $ 6 0  

; $ 5 F , $60 u n d  $ 6 1  a l s a k t . 
; Ko o r d i n a t e n ; i m  F o l ge n d e n  
; n u r  a l s  x u n d  y b e z e i c h ne t  
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86 33  AC  AC C5 L O Y  AY 
86 36 84 6 1  STY $ 6 1  
86 38 38 SEC 
86 39 A5 5F L O A  $5F  i $AA , $A8 = x - I 
86 38 E9 01 S8C #$0 1 
86 30  85  AA STA $AA 
863F A5 60 L O A  $ 6 0  
8641  E9 00  S8C #$0 0 
8643 85  AB STA $AB 
8645 A5 A8 L O A  $A8  
8647 A6 AA L OX $AA 
8649 A4 61 LOY $6 1 
864 8  20 8A 89 J SR T E S TF R E I i te s t ( x - 1 , y ) 
864E 00 08 BN E $ B 6 5B i P u n k t  g e s e t z t  ? 
8650 A5 5F L O A  $5F i X  = x - 1 
B652 00 02 B N E  $ B 6 56 
B654 C6 60 · O E C  $ 60 
8656 C6 5F OEC $5F  
8658 4 C  38 86 J MP $ B6 38 i Sc h l e i fe 

86 58 A5 5F L O A  $5F  i n a ec h s t l i nke n R a n dp u n k t  
B650 8 0  9 7  C5 STA AX i a l s Anfa n g s p u nkt  s pe i c h e r n  
B 6 60 A5 60 LOA  $60 
8662 80 98 C5 STA AX + 1 
B665 4C 2 4  8 9  JMP $B924 i s .  u .  

86 68 A5 58 L O A  $58  i F l a g s a t z  $ 5 8 , $ 5C , $50 , $ 5 E  
866 A 85 57 STA $57 i n a c h  $57 , $ 58 , $59 , $ 5 A  
B 6 6 C  A 5  5 C  L O A  $5C  i F l a g s a t z  be s c h r . Umge b u n g  
B66 E 85 58 STA $58 i $5B  ( $ 5 7 )  f u e r  ( x , y- l )  
86 70 A5 50 L O A  $50  i $ 5C ( $58)  f u e r  ( x , y+ 1 ) 
B672 85 59 STA $59 i $50 ( $59 ) f u e r  ( x + 1 , y ) 
86 74 A5 5E L O A  $ 5 E  i $ 5E  ( $5A)  f u e r  ( x- 1 , y ) 
8676 85 5A STA $5A 
B678 A9 01  LOA #$0 1  
B67A 8 5  5B STA $5B  i $ 5B u n d  $5C a uf 1 s e t ze n 
B67C 85 5C STA $5C 
867E AO 2 C  C5 L O A  H I L F F LAG 
B68 1  C9 OA CMP #$OA 
B683 F O  13  B EQ $B6 98 j H i l f f l a g = $OA ? 
868 5 A6 5F L OX $ 5 F  
8687 A5 60 LOA  $60 
868 9 A4 61  LOY  $ 6 1 
8688 88 OEY 
B68 C  20 8A 89 JSR  TESTFR E I  
B68F 8 5  5B STA $ 5 B  i $ 5B  = t e s t  ( x , y- 1 )  
B691  AO  2C C5 L OA H I L F F LAG 
B 6 94 C9 05 CM P #$0 5 
8696 FO  OC 8 EQ $86A4 i H i l f f l a g = $ 0 5  ? 
86 98 A6 5F LOX $5F 
B69A A5 60 L O A  $60 
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86 9C A4 6 1  L D Y  $61  
869E  C8 I NY 
869F  2 0  8 A  89 JSR TESTF R E I  
B6A2 85 5C STA $ 5C i $ 5C = t e s t  ( x , y + l )  
86A4 E6 5F I N C  $ 5 F  
B6A6 00 02 8 N E  $ B6AA 
B6A8 E6 60 I N C  $60  
86AA A6 5F L OX $5F  
86AC A5 60 L O A  $ 6 0  
B6AE A4 6 1  L O Y  $ 6 1  
B6BO  20  B A  89 JSR  TESTF R E I  
B6B3 85  50  STA $ 50 i $ 50 = t e s t  ( x + l , y ) 
B685  38 SEC  
B6B6  A5 5F L O A  $ 5F 
8 6 B8 E 9  02 SB C #$0 2 
B 6 B A  85 5F S TA $ 5 F  
B 6 8 C  A5 60 L O A  $ 6 0  
B6BE  E9  00 SBC #$00 
B 6 CO 85  60 STA $60 
B6C2  A6 5F L OX $ 5 F  
B 6 C4 A4 61 LOY  $6 1 
B 6 C6 20 BA 89 J SR T E S TF R E I  
B 6 C9 85  5E  STA $ 5 E  i $ 5 E  = t e s t  ( x - l , y ) 
B 6 CB E6 5F I N C  $ 5F i X  r e s ta u r i e r e n  
B 6 C O  00 02  BN E $ 86 0 1  
86CF E6 60 I N C  $ 60 
B6 0 1  18 CL C 
B602  A5 58 L O A  $ 5 B  i F l a g s um me $ 58 , $5 C , $ 50 , $ 5 E  
B 6 04 65 5C AOC  $ 5C i b i l de n  
8606 65 50 AOC $ 50 
8608 65 5E AOC $ 5 E  
B6 0 A C9 04 CMP #$04 
B 6 0 C 00 03  BN E $ B6 E l  i n i c h t  a l l e F l a g s  ge s .  ? 
B6 0 E  4 C  3C B7 J MP $ B 7 3 C  i s o n s t  n a c h  $ B 7 3 C  

B6 E l  A5 5B L O A  $ 5 B  i n e u e s  F l a g ( x , y- l )  
86 E3  C5 57 CMP $ 57 i ( i n ve r t i e r t e s )  a l t e s 
B6 E5 00 46 BN E $ 8 7 20 i u n g l e i c h  ? 
B6 E7  A5 5C L OA $ 5C i ( X , y+ l ) 
B 6 E 9  C5 58 CMP $58 
86 E B  0 0  32  B N E $ B 7 1 F  i u n g l e i ch 
B6 E O  A5 50 L O A  $ 5 0  i ( x + l , y ) 
B6 EF  C5 59 CMP $59 
B6 F l  00 29  BN E $ B71 C i u n g l e i c h  ? 
B 6 F 3 A5 5E  L O A  $ 5E i ( x - l , y ) 
B 6 F 5  C5 5A CMP $5A 
B 6 F 7  00 2 3  B N E $ B 7 1 C  i u n g l e i c h  ? 
B6 F 9  A9 0 1  L O A  # $0 1 
B 6 F B 85 62 S TA $ 6 2  i fe r t i g - F l a g  s e t z e n  
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8 6 F O  A5 58 LOA  $ 58 
8 6 F F  0 0  0 5  8 N E  $8706 
8 7 0 1  C6 61 OEC $ 6 1  
8703 4C 8 1  88 J MP $ 888 1 

8706 A5 5C LO A $ 5 C  
8708 FO 09 8 EQ $8713  
870A A5 58 LO A $ 58 
870 C  49 01  E OR #$01  
870E  8 5  57 STA $ 57 
8710  4C  2 0  8 7  J M P  $ 8720 

871 3 A9 00 LOA  # $0 0  
8 7 15 85 62 STA $62 i fe r t i g - F l a g  
8717 E6 61  INC  $ 6 1  
8719  4C 8 1  88 J MP $ 888 1 

871 C 4C  O C  88 JMP $880C  

871 F A5 5C LOA  $ 5 C 
8721  00  04 8 N E  $ 8727 
8723  A5 58 LO A $ 58 
8725 D O OF 8N E $8706 
8 7 27 A5 58 L O A  $ 5B 
872 9  0 0  1 1  8 N E  $ B73C 
8 7 2B FO CC 8 EQ $B6 F9  

8 7 20 A5 58 LO A $ 5 B  
B72F 00 07 B N E  $8738 
B 7 3 1  A5 57 LOA  $ 57 
B733 FO  03 B EQ $B738 
8735 4C 00 88 JMP $B8 0 0  

8 7 38 A5 5C LOA  $5C  
873A F O  CA 8 EQ $ 8706 
873C A5 50 LOA  $ 5 0  
873E 00 2F  8 N E  $ 876F 

8740 38 SEC 
874 1 A5 5F L O A  $ 5F 
8743 E9 0 1  S8 C #$0 1 
8745  AA TAX 
8746 A5 60 LO A $6 0  
8748 E9 00 SBC #$00 
874A A4 61 LOY  $6 1 
B74C 20 07 89 J SR ME R K EP K T  i m e r ke ( x - l , y ) 

B 74F E6 5F I N C  $ 5F 
B 7 5 1  00 02 R N E  $ 8 755 
8753  E6  60 I N C  $ 60 
8755 18 CLC 
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B756  A5 5F  LO A $ 5 F  
B758 69 0 1  AOC  #$0 1 
B75A AA TAX 
B75B A5 60 L O A  $60 
B750  69  00  AOC  #$00 
B75F A4 6 1  LOY  $ 6 1 
B761  20 07  B9  J S R  ME RK E P K T  j m e rke  ( x + l , y ) 

B764 A5 61  LO A $ 6 1  
B766 8 0  4 F  CA S TA P YM E R K  
B769  20 6 E  B9 J S R  TA BSA UB E R  
B76C 4 C  O C  B8 J M P  $ B8 0 C  

B 7 6F A5 5E  LO A $ 5 E  
B771 00 30 BN E $ B7A3 

B773  18  CL C 
B774 A5 5F L O A  $5F  
B776 69  01  AO C #$0 1 
B778 AA TAX 
B779 A5  60 LO A $60  
B77B  69  00  AOC #$00 
B 7 70 A4 6 1  L O Y  $6 1 
B77F  20  07 B9 J SR ME R K E P KT j m e rke  ( x + l , y ) 

B 782 A5 5F LO A $ 5 F  
B784 00 02 B N E  $ B788 
B786 C6 60 OEC  $ 6 0  
B788 C6 5F  O E C  $ 5 F  
B78A 3 8  S E C  
B78B A5 5F L O A  $ 5 F  
B780  E9  0 1 SB C #$0 1 
B78 F 8 5  AA STA $AA 
B791  A5 60 L O A  $ 60 
B793 E9 00 SBC  #$00 
B 7 95 8 5  A B  STA $ A B  
B797 A5 AB L O A  $AB 
B799  A6 AA  LOX  $AA 
B79B A4 6 1  LOY  $ 6 1  
B 7 90 2 0  0 7  B9  J SR  ME RK EP K T  j m e rke  ( X - l , y ) 
B7AO 4 C  64 B7 J MP $ B764 

B 7A3 AO 4 F  CA L O A  PYME RK 
B7A6 C5 6 1  CMP $ 6 1  
B7A8 F O  1 0  B EQ $B7C7 
B 7AA A5 6 1  L O A  $ 6 1  
B7AC C O  4 F  CA CM P P Y ME RK 
B7AF F O  09 B EQ $ B 7BA 
B 7 B l  BO OA BC S  $ B7 B O  
B 7 B 3  A 9  OA  L O A  #$OA 
B7B5 8 0  2 B  C5 S TA HI L F F L l  
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B7B8 
B7BA  

B7B O  
B7BF  
B 7 C2 
B 7 C4 

j P u nk t 
B7C7 
B 7 C9 
B 7 CB 
B7C C  
B 7CE 
B 7 0 1  
B703  
B706  
B708 
B70B  
B700  
B70F  
B 7 E 1  
B 7 E 3  
B 7 E 6  
B 7 E8 

B 7 E B  
B 7 E E  
B 7 F O  
B7F2  

B7F5 
B7F8 
B7F A 
B7F O 
B 7 F F 
B802 
B80 4 
B806 
B809 

B80 C 
B80E 
B8 1 0  
B8 12  
B814  
B816  

B818  
B8 1 9  
B8 1 B  

Ka p i t e l  6 

E 6  6 1  I N C  $ 6 1  
4 C  24 B9 JMP $ B 924 

A9 05 L O A  # $0 5  
8 0  2B  C5  STA H I L F F L l  
C6 6 1  OEC  $ 6 1  
4 C  24 B9 J MP $ B 924 

vom P u nk t- St a pe l h o l e n  u n d  be a rb e i t e n  
A6 65 L OX $65 
F O  20 B EQ $B7E B  
CA O EX 
8 6  65  STX $6 5 
B O  5 1  C7 LOA  P X H TAB I X  
85 60 STA $60  
B O  50 C8 LOA  P X L TAB / X  
85  5F  STA $ 5 F  
B O  4 F  C9  L OA P YTAB / X  
8 5  6 1  STA $ 6 1  
A6 5F L OX $ 5F 
A5 60 L O A  $ 6 0  
A4 6 1  LOY  $61  
20 BA B9 JSR T E S TF R E I 
0 0  OF  B N E  $ B7C7 
4C 2 4  B 9  JMP $B924 

AO AC C5 L O A  AY 
C9 F F  CMP #$ F F  
00  03 BN E $ B 7 F 5  
4 C  2 A  82 J M P  E N O SMB 

AO  97  C5 L O A  .AX 
85 5F  STA $ 5 F  
A D  98  C5 L O A  AX + 1  
85 60 STA $ 60 
AO AC C5 L D A  AY 
85 61  STA $ 6 1  
A9 F F  L O A  #$F F 
80  AC C5  S TA AY 
4C 2 4  B9  JMP  $B924 

A5 50 L O A  $ 5 0  
FO 1 B  ß EQ $B82B  
A5  59  LO A $ 5 9  
0 0  2 A  B N E  $ B 8 3 E  
A5 62  LD A $ 6 2  
0 0  2 6  BN E $ B8 3 E  

18 CL C 
A5 5F L O A  $5F  
69  0 1  A D e  # $0 1 

j St a pe l ze i g e r  
j St a pe I l e e r  ? 

i S t a pe l z .  = St a pe l z .  - 1 
i X / y  = We r t e  a u s  S t a pe l 

i t e s t ( x / y )  
i P k t . g e s .  I d a n n  n a e c h s t e n  
i P u nk t  we i t e r  be a r b e i t e n  

i ' An f a n g swe r t  Y '  
i k l e i n e r 0 
i n e i n  ? 
i B e f e h l f e r t i g  

i X  = AX I AX + 1  

i Y = AY 

j Me rke r 
j s e t ze n  

f .  Y f e r t i g 

i P u nk t  we i t e r  be h a n d e l n  

i f e r t i g- F l a g 
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88 1 0  AA TAX 
8 8 1 E  A5 60 L D A  $ 60 
88 2 0  69  00 ADC #$0 0  
8 8 2 2  A4 61  L D Y  $ 6 1  
B 8 2 4  8 8  DEY  
882 5  20 0 7  B9 J S R  ME RK E P K  T i m e rke  ( x + 1 , y- 1 )  
8828 4 C  3E B8 J MP $ 8 8 3 E  

B 8 2 B  A5 59 L D A  $ 5 9 
B82D  FO OF  B EQ $ B 8 3 E  

B82 F 18  CL C 
8830 A5 5F L D A  $5F  
883 2  69  01  ADC  #$0 1 
B834 AA TAX 
B 8 3 5  A5 60 L D A  $ 6 0  
B 8 37 69 00 ADC #$00 
B839  A4 61 LOY  $6 1 
B83B  2 0  0 7  8 9  J SR ME R K E P KT i me r ke  ( x + 1 , y ) 

B8 3 E  A5 62 LD A $ 6 2  i f e r t i g- F l a g 
B840 FO  1B  B EQ $ B8 5D 
B842  A5 59  L D A  $ 5 9  
8844 00 32  8 N E  $ B878 
B846 A5  50  LDA  $ 50 
8848 FO 2 E  8 EQ $ 8878 

B 8 4A 18  CL C 
B84B A5 5F L D A  $ 5 F  
B84D 6 9  0 1  ADC #$0 1 
884F AA TAX 
B8 50 A5 60 LD A $ 60 
8852 69 00 ADC #$00 
B8 54 A4 61 LDY $6 1 
B856 es I N Y  
B 8 57 20 0 7  B 9  J S R  ME RK EP K T  i me rke  ( x + l , y+ l ) 
885A 4 C  78 B8 J MP $ B878 

B8 5D A5 5E L D A  $ 5 E  
B8 5F FO  18  8 EQ $ B87C  
B861  A5 5A LD A $ 5A 
8863 00  2A  8N E $ 88 8 F  

88 65 38 SEC  
8866 A5 5F  LD A $ 5F 
88 68 E 9  0 1  S8 C #$0 1 
886A AA TAX 
88 68 A5 60 LD A $ 60 
886 0  E9 00 S8 C #$00 
8 8 6F A4 61  LDY  $6 1 
8871  88  D E Y  
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B872  20  0 7  B 9  JSR  ME RK EP K T  i me rke  ( X - 1 , y- 1 )  
B87S 4C 8 F  B8 J M P  $ B 8 8 F  

B 8 78 AS SE  LO A $ S E  
B87A 00 13 BN E $ B88F  
B 8 7C AS SA LOA  $ SA 
887E  FO  O F  8 EQ $ 888F  

8 8 80 38 SEC 
888 1 AS SF L O A  $ S F  
8 8 83 E9  01  S8 C #$0 1 
888 S AA TAX 
8 8 86 AS 60 LOA  $ 60 
8888 E9 00 S8C #$00 
8 8 8A A4 61 LOY $6 1 
888 C 2 0  07 B9 J SR ME R K E P K T  i me r ke ( x - 1 , y ) 

8 8 8F AS SE  LO A $ S E  
B8 9 1  CS SA CMP $S A  
8 8 93 F O  1 C  B EQ $88 8 1  
889S  AS SE  LOA  $S E  
8 8 97 F O  18 8 EQ $88 8 1  
8899  AS SA L O A  $ S A  
8 8 98 00 14 8N E $ B8 B 1  
8890  AS 62  LOA $62  i fe r t i g - F l a g  
8 8 9F FO 10 8 EQ $B8 8 1  

88A1 38 SEC 
88A2 AS SF L O A  $S F  
8 8 A4 E 9  0 1  SB C #$0 1 
88A6 AA TAX 
B8A7 A5 60 LO A $ 60 
88A9 E9 00 S8C  #$00 
88A 8  A4 61  LDY  $6 1 
88AO C8 I N Y  
B 8 A E  2 0  0 7  8 9  J S R  ME RK E P K T  i m e r ke ( x - 1 , y+ 1 )  

888 1  A5 SF LOA  $5 F  i X , y  n a c h  $ 0 9 , $OA u n d  $A4 
8883  8S  09  S TA $ 09 
B 8 B S  A 5  60 L D A  $ 60 
8887 8S OA STA $OA 
8 8 B 9  A5  61  LOA $ 6 1  
88 8B  8 5  A4 STA $A4 
8 8 8 0  AO 2 8  CS L D A  H I L F F L l  
88CO 8 0  2C CS  STA H I L F F LAG 
88C3  A9  00 L O A  # $0 0  
B 8 C5 8 0  2 8  C5 S TA H I L F F L l  
8 8 C8 A5 66 LO A $ 6 6  i So l l fa rb e  
88 CA 85 F7 STA $ F 7  
8 8 C C  2 0  9 7  92 J S R  P U NK T  i P u nk t  se tze n 
B8 CF AO S I  CA L OA P AK T Y  
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B802  80 50  CA STA PYALT  
B8 0 5  A5 6 1  L O A  $ 6 1  
B807  80 5 1  CA STA PAK TY 
B8 0 A  4 C  6 8  8 6  J MP $ 8668 

B8 0 0  A5 5C L O A  $ 5 C  
88 0F  C5 58 CMP $58 
B8 E 1  00 07 BN E $ B8 E A  
88 E 3  A9 00 L O A  #$00 
88 E 5  85 64 STA $ 6 4  
88 E7 4C F 9  86 J MP $ 8 6 F 9  

8 8 E A  A5 61 L O A  $ 6 1  
88 E C  C O  5 1  CA CMP P AKT Y  
B 8 E F  00 04 BN E $ B8 F 5  
88 F 1  A5 64 L O A  $64 
88 F 3  F O  07 8 E Q  $88 F C  
88 F 5  A9 00 L O A  #$00 
8 8 F 7  8 5  6 4  STA $ 64 
88F9  4C  1 F  8 7  J M P  $ 8 7 1 F  

B 8 F C  A5 60 L O A  $ 6 0  
88 F E  85 OA  STA  $OA 
8900  A5 5F LO A $ 5 F  
8 902 85 09 S T A  $09  
8 904 A5 61 L O A  $ 6 1  
B 906 85 A4 STA  $A4 
B 908 A5 6A LO A $ 6 A  
B 90 A  8 5  F 7  S T A  $ F 7  
8 90 C  2 0  97 92  JSR  P U NK T  

8 9 0 F  C6 61  DEC  $ 6 1  
8 9 1 1 A9 OA L O A  #$OA 
8 9 1 3 8 5  64 S TA $ 6 4  
8 9 1 5  E 6  6 1  I N C  $61  
8 9 17 A5 60 LO A $ 6 0  
8 9 1 9  A 6  5 F  L OX $ 5 F  
8 9 1 8  A4 61  LDY  $6 1 
8 9 1 0  2 0  8A 89  J SR T E S TF R E I 
8 9 2 0  F O  F 3  8 E Q  $8 9 1 5  
8922  C6  6 1  O E C  $ 6 1  
8 9 24 A5 61 LO A $ 6 1  
B926 8 0  4F  CA S TA P Y M E R K  

8 9 2 9  A 5  60 LO A $ 6 0  
8 9 2 8  A6 5F  L DX $ 5 F  
8 9 20 A4 61  L O Y  $6 1 
8 9 2 F  88 D E Y  
8 9 3 0  20 8 A  89 J S R  TESTF R E I  
8933  49 0 1  E OR #$01  
893 5 8 5  5B STA $ 5B 

2 6 1  

i P u nk t  se tze n be i ( x , y ) 

i Y = Y - 1 

i Y = Y + 1 

i t e s t ( X , y ) 
i f r e i  ? ,  d a n n  
i Y = Y - 1 

i Y m e r k e n  

i t e s t ( x , y- 1 )  
i i n ve r t i e r e n 

S c h l e i fe 

i $ 58 = 1 - t e s t ( x , y- 1 )  
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B93 7 A5 60 L O A  $ 60 
B 9 3 9  A6 5F LOX $5F 
B 9 3 B  A4 61 LOY $6 1 
B 930 es I N Y  
B 9 3 E  2 0  B A  B9 JSR TESTF R E I  
B941 49 01 EOR  #$0 1 
B943 8 5  5C  STA $ 5 C  i $ 5C  = 1 - t e s t ( x , y+ 1 ) 
B 945 18 CL C 
B 946 A5 5F LO A $ 5 F  
B 948 69 0 1  AOC #$0 1 
B 9 4A AA TAX 
B94B A5 60 L O A  $ 60 
B 940 69 00 AOC #$0 0  
B 94F A4 61  LOY  $ 6 1  
B 9 5 1  20  B A  B9 JSR  TESTF R E I  
B954 49 0 1  E OR #$0 1 
B 9 56 8 5  50 STA $ 50 i $ 50 = 1 - te s t ( x + 1 , y ) 
B958 38 S E C  
B 9 59 A5 5F LO A $ 5F 
B95B E9 01 SBC #$0 1 
B 9 50 AA TAX 
B95E A5 60 L O A  $ 60 
B 9 60 E9 00 SBC #$0 0 
B962  A4 61  L O Y  $ 6 1  
B 9 64 20  B A  B9 JSR  TESTF R E I  
B967 49 01 EOR #$0 1 
B 9 69 8 5  5E S TA $ 5 E  j $ 5 E  = 1 - te s t ( x- 1 , y ) 
B96B  4C B 1  B8 J MP $B8B 1 

TA BSA U8 E R :  
8 9 6 E  A 5  65  LOA  $65  j St a pe l ze i g e r 
B970 C9 14 CMP #$ 14 
8972 B O  01  8CS  TA BSA U8 E R 1  j g roe s s e r= 20  ? 
8974 60 R TS j s o n s t  f e r t i g  

TA BSA UB E R 1 : 
89 75 A9 00 L O A  # $0 0  
B977 80 4 E  CA S TA PZE IG  j ze i g e r  i n  P u nk t s t a p e l  
B97A A E  4E CA L OX P Z E I G  
B 9 70 BO 4 F  C9 L O A  PYTA B , X  
B980 A8 TAY 
B981  8 0  50 C8 L O A  PX L TAB , X  
8984 85 AA STA $AA 
8 9 86 B O  5 1  C7 L O A  PX H TA B , X  
B989 A6 AA L OX $ A .l\  
8988 20 B A  89 JSR  TESTF R E I  j t e s t ( P Z E I G )  
B98E FO 1F  8 EQ $ 8 9AF j f r e  i ,  d a n n  we i t e r  

B 9 90 AE 4 E CA LDX PZE IG  j We r t  ( P Z E I G )  a u s S t a pe l 
B993  8 0  5 1  C8 L OA P X L TAB+ l , X j e n t f e r n e n  
B 9 96 90 5 0  C8 S TA PX L TA8 , X  
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8999  
899C  
8 9 9F 
8 9 A2 
8 9A5 
89A6 
89A8 
8 9AA 
8 9 AC 

B 9 A F  
8 9 8 2  
8 9 8 5  
8987  
8 989 

80 5 2  C7 
90 51 C7 
8 0  5 0  C9 
9 0  4F C9 
E8 
E4 65 
DO  E9 
C6 65 
4C 82  89  

E E  4 E  CA 
All 4 E  CA 
C5 65  
00 Cl  
60  

T E S TF R E I  : 
898 A 8 6  09 
8 9 8 C  85 OA 
8 9 8 E 8 4  A4 
8 9 CO A9 0 8  
8 9 C2 8 5  F 7  
8 9 C4 20 9 7  92 
8 9 C7 A5 90 
8 9C9 C5 6A 
8 9 CB FO 05  
B 9 CO A9 0 1  
B 9 CF 8 5  90 
B 9 0 1  60 

8 9 0 2  
B 9 04 
B906  

A9 00 
85  90 
60 

M E R K E P K T :  
8907  8 6  A E  
B909  8 5  AF 
B 9 0 B  8 4  A6 
B 9 0 0 A6 65  
B 9 0 F  A 5  A6 
B 9 E l  90 4 F  C9 
B 9 E4 A5 AE  
8 9 E6 90 5 0  C8 
8 9 E 9  A5 AF 
8 9 E 8  9 0  5 1  C7 
8 9 E E  E 6  65  
89F O  60  

8 EF C OP Y : 
B9F l 20 O B  8 3  
8 9 F 4  A O  2 0  C5 

L O A  
STA 
L O A  
S TA 
INX 
CPX 
8 N E  
OEC  
J MP 

PX H TAB+  l , X 
P X H TAB , X  
P Y TA 8+ 1 , X  
P Y TAB , X  

$6 5 
$ B993 
$ 6 5  
$ B 9B2 

INC P l E IG  
LOA  P l E I G  
CMP $6 5 
BN E $ B 9 7A 
R TS 

STX $0 9 
STA  $OA 
STY $A4 
L O A  #$OB 
S TA $ F 7  
J SR P UN K T  
LOA $ 90 
CMP $6A 
B E Q  $B902  
LOA  #$01  
STA $ 90 
R T S  

LO A # $0 0  
S T A  $ 90 
RT S 

; le i g e r  a uf Ta be l l e n e n d e  
; n i c h t  e r r e i c h t ? 
; Ta be l l e um 1 ve r k l e i n e r n  
; we i t e r  

; n a e c h s t e n  E i n t r a g  a npe i l e n  

; Ta be l l e n i c h t  fe r t i g ? 
; E n de v o n TABSAU8E R  

; X - K o or d .  i n  X - Re g .  u n d  A k k u  

; Y- K o or d .  i n  Y - R e g .  

; P u nk t f a r b e  1 1  ( T ES T )  
; P u n k t  t e s te n 
; E r g e b n i s  
; F a r be  d e s  l e t zt e n N a c h b a r n  
i P u nk t fr e i  ? 
i E r g e b n i s  = 1 ( b e s e t zt ) 

i E r ge b n i s  = 0 ( f r e i )  

STX $A E i Ko or d i n a t e n  me r k e n 
STA $AF  
S TY $A6 
LoX $6 5 i l e i g e r  a uf Ta be l l e ne n de 
L o A  $ A6 
S TA PY TA B , X  i Y  e i n t r a g e n  
L O A  $ A E  
S TA PX LTAB , X  i X  e i n t r a g e n  
L O A  $AF  
S TA PX H TAB , X  
I N C  $65  i Ta be l le u m  1 e rwe i te r n  
RT S 

J S R  I N CB ASB l i Co d e  u e b e r l e se n  
L O A  X MAX L OW 
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B 9 F 7  4 8  P H A  j X- G r e nze n a uf St a c k  
B 9 F 8  AO  2 E  C5 L OA XMAX H I GH 
B 9 F B 4 8  P H A  
B9F C A9 0 1  LO A # $0 1  j X - Gr e nze a uf 3 1 9  
B 9 F E 8 0  2 E  C 5  S TA X MAX H I GH 
B A0 1  A9 3F LOA # $ 3 F  
B A03 80 20  C5  S TA X MAX L OW 
B A06 20 CC  F F  J S R  CL RCH j K a n a e le  sc h l i e s s e n  
B A09  A9  01  L O A  #$0 1 
B AO B  2 0  C3  F F  J S R  CL O S E  j O a t e i # 1  s c h l i e s s e n  
B AO E  2 0  CC F F  J SR C L R C H  j K a n a e le  s c h l i e s s e n  
B Al l  AO BO C5 L O A  MU LTIJN j Mu l t i - F l a g 
B A 14 48 P HA j a uf S t a c k  
B A1 5  A9 00 LO A # $0 0  
B A17 80 BO  C 5  S TA MUL  TIJN  j M u l t i - Mo d u s = 0 
B A1 A  A2 04 LOX #$04 j Ge r a e t e n r . 4 
BA1C  A9 0 1  L O A  #$01 j O a t e i # 1  
B A1 E  AO F F  LOY  #$F F j ke i n e  S e k u n d a e r a d r .  
B A20 20 BA F F  J SR S E TF PAR j F i l e p a r a me t e r  s e t ze n  
B A2 3  2 0  CO F F  J SR  OP E N  j O a t e i  oe f f n e n  
B A2 6  A2 0 1  LOX  #$0 1 
B A28 20 C9 F F  J S R  CHKOU T j O a t e i  # 1  a l s Au sg a be k a n .  
B A2 B  A9 0 0  L O A  #$00  
B A2 0  2 0  0 2  F F  J S R  BSOU T  j l e i l e nv o r s ch ub  a u s g e b e n 
B A30  A9  08 L O A  #$08 
B A3 2  2 0  02  F F  J S R  BSOU T j Co d e  8 a u sg e b e n 
BA35  A9  00  LOA  #$00  
B A3 7  8 5  5F STA $ 5 F  j a k t .  Ko or d i n a t e n  
B A39 85  61 STA $ 6 1  
B A3 B  8 5  60 STA $ 60 
B A30 A9 00 L O A  #$00 
B A3 F  8 0  4 E  CA STA P l E IG  j l a eh l e r  b i s  6 f u e r  X 
BA42 A9 00 L O A  #$00 
ß.A4 4 80 E2 C5 S TA COP B Y T E  j S a mme l b y t e  

, 8..\4 7  A 9  00 L O A  #$00 
B A49  80 E6 C5 S TA COP lA EY  j l a eh l e  r b i s  7 f u e r  Y 

B M C  18 CL C 
fl A4 D  A5 5F LO A $ 5 F  j $09 , $OA = $ 5 F , $ 6 0  + P lE I G  
BA4 F  6 D  4 E  CA ADC P Z E I G  
B A5 2  85  09 STA $09  
B A54 A5 60 L O A  $60 
B A56 69 00 AOC  #$0 0  
B A58 85 OA ST A  $OA  
B A5A 18 CL C  
fl A5B  A5 61 LD A $ 6 1  j $ A4 = $ 6 1  + COP ZAEY 
BA50 60 E6 C5 AOC COP lA E Y  
B A60 85 A4 STA $ A4 
B A6 2  A9 OB  L O A  #$08 
B A6 4  8 5  F 7  STA $ F 7  j P u nk t f a r b e  1 1  ( T E S T )  
BA66 20 97 92 J SR P UNKT j P u n k t  a b f r a g e n  
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B A6 9  
BA6C 
B A6 E  
BA70 
B A7 2  
B A74 
B A77  
B A7A 
B A7D 
B A80 
B A8 3  
B A86 
B A8 8  
BA8A 
B A8 D  
BA8 F  
B A9 2  
BA9 5  
B A98 
BA9A 
B A9 C  

B A9 F  
BAAO 
BAA2 
B AA4 
BAA6 
B AA8 
BAAA 
B AAC 
BAAE 
B ABO 
BAB2 
B AB4 
BAB6 
B AB8 

20 OE 94 
A5 90 
FO 10 
C9 08 
FO OC 
AD E 2  C5 
AC E6 C5 
19 78 9 7  
8 D  E2 C5 
E E  E6 C5 
AD E6 C5 
C9 07 
DO  C2 
AD E 2  C5 
09 80 
2 0  D2 F F  
E E  4 E  CA 
AD  4E CA 
C9 06 
FO 03 
4 C  42 BA 

18  
A5 5F  
69 06  
85  5F 
A5 60 
69 00 
85  60 
A5 5F 
C9 44 
DO  06 
A5 60 
C9 01 
FO  03 
4C  3 D  BA 

B AB B  A9 OD 
B ABD 20 D 2  F F  

B ACO 
B AC 1  
B AC3 
B AC5 
BAC7 
B AC9 
B ACB 
B AC D  
B ACF 
B A D 1  

18 
A5 61 
69 07 
8 5  61  
A9  00 
85 5F 
85 60 
A5 61  
C9 D2  
90  E5  

J S R  KE R ROME IN i K E RNAL  e i n s c h a l t e n  
L D A  $ 90 i Te s t e r g e b n i s  
B E Q  $B A80 i P u nk t  fr e i ? 
CMP #$08 i Me r k e r  f .  i l l e g a l e  K o o r d . 
B E Q  $B A80 i P u nk t k o or d .  i l l e g a l ? 
LDA  COP B Y T E  i Sa m me l b yt e 
L D Y C OP ZA EY i Z a eh l e r  i n  V - R i c h t u n g  
ORA MB I TTABS , Y i e n t s p r . B i t  s e t ze n  
S TA COP B Y T E  i B y t e  w i e d e r  s pe i c h e r n  
I N C  COPZAEY i Y- Z a eh l e r  e r h . 
L D A  COP ZAEY 
CMP #$07 i 7  H i r e s - Z e i l e n  
BN E $ B A4C i n i c h t  a bg e l . , d a n n  S c h I . 
L D A  C O P B Y T E  i Sa m m e l b y t e  
OR A # $80  i B i t  7 s e t ze n 
J SR B S OUT i u n d  a u sg e b e n 
I N C  P Z E IG  i Z a eh l e r  f .  X e rh .  
L D A  P Z E I G  
CMP #$06 i6 H i r e s- S p a l t e n  
B EQ $ BA9F i 1  D r uc k ze i c h e n  f e r t i g ? 
J M P  $B A4 2  i n e i n ,  d a n n  S c h l e i fe 

CL C 
L D A  $ 5 F  
A D C  #$06 
S TA $ 5 F  
L D A  $ 6 0  
AD C # $0 0  
STA  $ 60 
L D A  $ 5F 
CMP #$44 
BN E $ B AB8 
L D A  $60  
CMP #$0 1 
B EQ $ BAB B 
JMP  $B A3D 

L D A  # $O D  
J S R  BSOU T  

CL C 
LD A $ 6 1  
A D C  #$07 
STA $ 6 1  
LD A #$00 
STA $ 5F 
S TA $ 6 0  
LD A $ 6 1  
CMP #$ D2 
BCC  $ B AB8 

i X  um 6 e rh oe h e n  

i Sc h l e i fe , b i s x = 324 

i Z e i l e n v or s c h u b  a u sg e b e n 

i Y  um 7 e rh oe h e n  

i X  = 0 

i 194 H i re s- Z e i l e n  
i Sc h l e i fe , b i s y g r . = 194 
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B A03  
BA05 
B A08 
BAOA 
B AO O  
BAEO 
B AE2 
BAE5 
B A E8 
B AE9 
BAEC 
B A E O  
BAFO 
B AF l  
BAF4 

B EF R EC : 

A9 00 
20  02  F F  
A 9  OF 
20 02 FF 
20 CC FF 
A9 0 1  
2 0  C3  F F  
20  C C  F F  
68 
80 BO C5 
68 
8 0  2 E  C5 
68 
80 20 C5 
4 C  2A  82 

B AF7 EA 
BAF8 20 59 93 
B A F B  AO /J8 C5 
BAF E 85 6 1  
B BO O  A O  A A  C5 
B B03 85 5F 
B B05 AO  AB C5 
B B 08 85 60 
B BOA A9 00 
B BO C  80 A9 C5 

B BOF  
B B I 0  
B B 13 
B B1 5  
B B 18 
B BI B  
B B I 0  
B B2 0  
BB23  
B B26  

B B2 9  
BB2A  
B B2 0  
B 8 30 
B B3 2  
B B 3 5  
B B38 
BB3B  
B B3 E  
B B4 1  

18 
AO 97 C5 
65 5F 
80 AA C5 
AO 98 C5 
65 60 
80 AB C5 
AO AC C5 
80 A8 C5 
20 5E A3 

18 
AO A8 C5 
8 0  AC C5 
65 6 1  
80 /J8 C5 
AO AA C5 
80 97 C5 
AO AB C5 
8 0  98 C5 
20 5E A3 

# $0 0  
BSOUT 
# $O F  
BSOUT 
CL RCH 
#$0 1 
CL O S E  
CL R C H  

MULTIJN 

i Z e  i l e nv or s ch u b  
i a u sg e be n 
i Co d e  1 5  
i a u sg e b e n 

Ka p i t e l  6 

i Ka na e l e  sch l i e s se n  

i O a t e i  # 1  sc h l i e s s e n  
i K a n a e l e  s c h l i e s se n  

i M u l t i -F l a g r e s ta u r i e r e n  

L O A  
J SR 
L O A  
J SR 
JSR  
L O A  
JSR  
J SR 
P L A  
S TA 
P L A  
S TA 
P L A  
S TA 
J MP 

XMAX H I GH i X - G r e nze n r e s ta u r i e r e n  

XMAX LOW  
ENO SMB i Be f e h l f e r t i g  

NOP ( ? ? ? )  
J SR GETXYX YF i 5 P a r a m e t e r  h o l e n  
L O A  EY i EY , EX , EX + 1  n ac h  $ 6 1 , $ 5F , $60 
STA $61  i ( Se i te n- L a e n g e n S . L . X , S . L . Y ) 
L O A  EX 
STA $5F  
LOA EX + l  
S T A  $ 60 
L O A  # $0 0  
S TA EY +1  i H i gh - B y t e von E Y  a uf 0 

CL C 
L O A  
ADC 
S TA 
L DA 
AD C 
S TA 
L D A  
STA 
JSR 

CL C 
L OA 
S TA 
ADC 
S TA 
L DA 
S TA 
L DA 
S TA 
JSR  

AX 
$5F 
EX 
AX + 1  
$ 60 
EX + 1 
AY 
EY 
L INZ E I  

EY 
AY 
$ 6 1  
EY 
EX 
AX 
EX + 1  
AX + l  
L INZ E I  

i EX , EX + l  = AX , AX + 1  + S . L . X  

i E Y  = AY 
i o be r e  L i n i e  ze i c h ne n  

i AY = EY  

i E Y  = AY  + S . L . Y  

i AX , AX + 1  = EX , EX + 1  

i r ec h te L i n i e  ze i c h ne n  
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B B4 4  
8 B4 5  
B B48 
B B4A 
BB40  
B B50  
B B52 
B B5 5  
B B 58 
B B5 B  

B B5 E  
B B5 F  
B B 6 2  
B B6 4  
B B6 7  
B B 6 A  
B B6 0  
B B 70 
B B7 3  
B B 76 

B B7 9  
B B 7C 
B B7 E  
B B80  
B B8 2  
B B8 5  
B 88 8  
8 B 8 A  
8 B8 C  
8 B8 E  
8 B9 1  
8 8 9 3  
8 89 5  
8 B 97 
8 898  
8 B99 

8 89 C  
8 8 9 E  
B 8AO 
B BA1 
8 8 A2 
B 8A4 
B BA5 
8 8 A7 
8 BA9 
8 8A8 
B 8AO 
B BAF 

38 
AU 97 C5 
E5 5F  
80  AA C5 
AO 98 C5 
E5  60 
80 AB C 5  
AO AB C 5  
8 0  A C  C5  
20  5E A3 

38 
AO AB C5 
E5 6 1  
80  AB C 5  
A O  A A  C5 
8 0  9 7  C 5  
A O  A 8  C5 
8 0  98 C5  
20  5 E  A3 
4 C  2 A  82 

AO  AA C5 
C9 9F 
90  05 
A9 9F  
80 AA  C5 
AO A8 C5 
C9 C7 
90 05 
A9 C7 
80 A8 C5 
A5 09 
85 6F 
2 9  03 
OA 
AA 
4C 81  88 

A5 09 
29  03  
OA 
AA 
00 0 0  
18 
A5 A8 
69 08 
85 A8 
A5 A9 
6 9  00 
85 A9 

SEC  
L O A  AX 
SBC  $ 5F 
S TA EX 
L OA AX + 1  
S8 C $ 60 
S TA EX + 1  
L O A  EY 
S TA AY 
J S R  UNZ E I  

SEC  
LOA  EY  
SBC  $ 6 1  
S TA EY 
L O A  EX 
S TA AX 
L O A  EX + 1  
S TA AX + 1  
J S R  UNZ E I  
J MP E N O SMB 

L O A  EX 
CMP #$ 9 F  
BCC  $ 8 B8 5  
L O A  #$9F  
S TA EX  
L OA EY  
CM P #$C7 
8CC  $ 8 8 91  
LOA # $ C7 
S TA E Y  
L O A  $ 0 9  
STA  $ 6 F  
A N O  # $0 3  
ASL A 
TAX 
J M P  $ 8 8 8 1 

L O A  $09  
ANO #$0 3  
ASL A 
TAX 
8 N E  $ 8 8 B 1  
CL C 
L O A  $ A8 
AOC #$08 
STA $ A8 
L O A  $A9 
AOC  #$0 0 
STA  $A9 

267 

i EX , EX + l  = AX , AX + l  - S . L . X  

i AY = E Y  

i u n t e re L i n i e  ze i c h ne n  

i E Y  = E Y  - S .  L .  Y 

i AX , AX + l  = EX , EX + 1  

i l i nk e  L i n i e  ze i c h ne n  
i B e f e h l f e r t i g  

i B l o c k z e i c h ne n  M u l t i - C .  

i EX k l e i n e r  1 59 ? 
i so n s t  E X  = 1 5 9  

i EY k l e i ne r  1 9 9  ? 
i s o n s t  E Y  = 1 9 9  

i $6 F  = $ 0 9  

i X  = 2 * ( x k  mo d 4 )  

i X- K o or d i n a t e  

i X  = 2 * ( x k  mo d 4 )  
i X  u n g l e i ch 0 ? 

i $ A8 , $A9 = $ A8 , $ A9 + 8 



2 68 Ka p i t e l  6 

B BB 1  A5 A4 L D A  $ A4 ; Y- K o or d .  
B B B 3  2 9  0 7  AND  #$07 
B BB5 A8 TAY ; ( YK . a n d 7 )  n a c h  Y 

B BB6 A5 F 7  L D A  $ F 7  ; P u nk t f a r b e  
B B B8 C9 02 CMP #$02 
B BBA 00 15  BN E $ B BD 1  ; n i c h t  2 ? 
B B B C  20 06 94 J SR K E R R OMAUS ; Ke r n a l  a u s  
B BB F  B 1  A8 LDA  ( $A8 ) , Y 
B B C 1  1 0  3 0  9 3  ORA G B I TTABS / X  ; 1 . B i t  s e t z e n  
B BC4 91 A8 STA ( $ A8 ) / Y 
B B C6 E8 I NX 
B BC7 B 1  A8 L D A  ( $ A8 )  I Y 
B B C9 3 D  40 9 3  AND  G B I T TABL , X  ; 2 . B i t  l oe s c h e n 
B BC C  91  A8 STA ( $A8 ) I Y 
B B C E  4 C  2 E  BC  J MP $ B C2 E  

B BD 1  C9 00 CMP #$0 0 
B BD 3  00 15 BN E $ B BEA  ; P u n k t f a r b e  n i c h t  0 ? 
B B D5 20 06 94 J SR K E R R OMAU S 
B BD8 B 1  A8 LDA  ( $A8 ) , Y 
B BDA 3 D  40 93  AND  GB I TTABL  , X  ; 1 . B i t l oe s c h e n  
B BD D  9 1  A8 STA ( $A8 ) I Y 
B BDF  E8  I NX 
B B EO B 1  A8 L D A  ( $A8 ) I Y 
B B E2 3 D  40 93  AND  GB ITTAB L , X  ; 2 . B i t  l o e s c h e n 
B B E5 9 1  A8 S TA ( $A8 ) / Y  
B B E7 4 C  2 E  B C  J MP $ B C2 E  

B B EA  C9 0 1  CMP #$0 1 
B B EC DO 15 BN E $ B C0 3  ; P u n k t f a r b e  n i c h t  1 ? 
B ß E E  20 06 94 J SR K E R ROMAUS 
ß B F 1  B I  A8 LDA  ( $A8 ) I Y 
B B F3 3 D  40 93  AND GB I T TABL , X  ; 1 . B i t l oe s c h e n  
B BF6 91 A8 S TA ( $A8 ) I Y 
B B F 8  E8 I NX 
B B F9  B I  A8 L D A  ( $A8 ) I Y 
B B F B  1 0  30 9 3  ORA G B I TTAB S / X  ; 2 . B i t  se t ze n  
B BF E  9 1  A8 STA ( $A8 ) I Y 
B COO 4C 2E BC J M P  $ B C2 E  

B C 0 3  C 9  04 CMP #$0 4 
BC05 FO  15 B EQ $B C I C  ; P u nk t f a r b e  = 4 ? 
B C07 20 06 94 J SR K E R R OMAU S 
SCOA BI A8 L D A  ( $ A8 ) / Y  
BCO C 1 0  30 93 ORA GB I T TAB S / X  ; 1 . B i t  s e t z e n  
SCOF  91  A8 S TA ( $A8 )  I Y 
B C l l E8 I NX 
B C 1 2  B 1  A8 LDA  ( $A8 ) I Y 
B C 14 1 0  30 9 3  ORA G I H T TAßS / X  ; 2 . B i t  s e t z e n  
BC 17 91  A8 STA ( $A8 ) I Y 
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B C 1 9  4C  2 E  BC JMP  $BC2 E 

B C 1 C  2 0  06 94 J.S R  KE R ROMAUS  
BC1F  B1  AB L D A  ( $AB ) I Y 
BC2 1 5D 3 0  93 E OR GB I T TABS / X  i 1 .  B i t  i nve r t i e r e n  
B C24 91  AB STA ( $ AB ) I Y 
B C 2 6  E B  I NX 
B C27  B 1  AB L D A  ( $ AB ) I Y 
BC2 9 5D 30 93 E OR GB IT TABS  , X  i 2 . B i t  i n ve r t i e r e n  
BC2C  9 1  AB STA ( $AB ) I Y 

B C2 E  E6 09 I N C  $ 0 9  i X  e rh oe h e n  
B C30  A5 09 L D A  $09 
B C 3 2  C 9  AO CM P #$AO 
BC34 B O  07 BCS $ B C3D i X  g ro e s s e r  g l e i c h  160 ? 
B C36 CD M C5 CMP EX 
BC39 90 30 BC C $ B C6 B  i X  k l e i n e r  EX  ? 
BC3B FO  2E  B EQ $ B C6 B  i X  g l e i c h  EX ? 
B C3D  E6  A4 I N C  $ A4 i Y  e r h oe h e n  
B C3F A5 A4 L D A  $ A4 
B C4 1  2 9  0 7  AND # $0 7  
BC4 3  DO OD BN E $ B C5 2  i ( Y m o d  8 )  u n g l e i c h  o ? 
B C45 18 CL C 
BC46 A5 AA L D A  $ A A  i $ AA , $ A B  = $ AA / $ A B  + 320 
B C48 69 40 ADC #$4 0 
B C4A 85  AA STA $ AA 
B C4C A5 AB L D A  $AB 
B C4 E  6 9  0 1  ADC #$0 1 
B C50 85 AB STA $AB  
BC52  A5  AA LDA  $ AA i $ A8 / $A9 = $ AA / $ AB  
B C54 85 A8 STA $A8 
BC56  A5 A B  L D A  $ AB  
B C58 85 A9 STA $ A9 
B C5A A5 6F LD A $ 6 F  i $0 9  = $ 6 F  
BC5C 85 09 STA $09  
BC5E  A5 A4 L D A  $ A4 i Y- K o or d .  
B C60 CD A8 C5  CMP EY 
B C6 3 F O  03 B EQ $BC68 i YK g l e i c h  EY  ? 
B C65 90 0 1  B C C  $ B C68 j Y K k l e i ne r  EY ? 
B C6 7  60 R T S  j fe rt i g  m i t  B l o c k  

B C6 B  4 C  7 9  B B  JMP  $B B79 j z u r  ( a eu s se r e n )  S c h l e i f e  

B C6 B  4 C  9 C  B B  JMP $B B9C i z u r  ( i n n e r e n )  S c h l e i fe 

B EF B L O CK : 
BC6 E 2 0  59 93 JSR  GETX YXYF  j AX / AY / EX / EY u n d  P k t f . 
B C71  20  77 BC  J SR B L OCK Z E I j B l o c k  z e i ch n e n 
BC74 4C 2 A  82  JMP  E N D SM B  j Be f e h l fe r t i g  
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B LO CKZE I :  
BC77 20 06 94 
B C7A AE AC C5 
BC70  AO 97 C5 
B C80 8 0  AC C5 
BC83 8 E  97  C5 
B C86  AE AO C5 
B C8 9  AO 98 C5 
B C8 C  80 AO C5 
B C8 F  8 E  98 C5 
BC92  AO AO C5 
B C95 85 OA 
BC97 AO 98  C5 
B C9A 85 A5 
BC9C AO AC C5 
B C9F 85 09 
BCAl AO 97  C5 
B CA4 85 A4 
B CA6 A9 F F  
BCA8 80 AE C5 
B CAB 20 97 92 
BCAE  A9 00 
B CBO 8 0  AE C5 
BCB3 A5 90 
B CB5 C9 08 
BCB7  00 05 
B CB 9  A9 00 
BCB B 4C 8C 88 

BCB E 
BCB F 
BCC1 
B C C3 
BCC5 
B C C7 
BCC9 
B C CB 
BC CC 
BCCF 
B C 0 1  
BC04 
B C 06 
BC09 
B C OB 
BCOO  
B C OF 
BCE1  
B C E 3  
B C E 6  
B C E 8  
BCEA  

38 
A5 A8 
E5 6 3  
85 A8 
A5 A9 
E9  00 
85  A9 
18 
AO AC C5 
85 09 
AO AO C5 
85 OA 
AO 97 C5 
85  A4 
A5 A8 
85  AA 
A5 A9 
85 AB 
AO BO C5 
C9 2C  
00 03 
4 C  7 9  BB  

JSR 
L OX 
L O A  
STA 
S TX 
L OX 
L O A  
STA 
S TX 
L O A  
STA 
L O A  
STA 
L O A  
STA 
L D A  
STA 
LDA  
S TA 
J SR 
LOA 
STA 
L O A  
CMP 
BN E 
L O A  
JMP 

SEC 
LOA 
SBC 
STA 
L O A  
SB C 
STA 
CL C  
L D A 
STA 
L O A  
STA 
L D A  
STA 
L O A  
STA 
L O A  
STA 
L O A  
CMP 
BN E 
J MP 

Ka p i t e l  6 

KE R ROMAUS j Ke r n a l a u s  
AY j AX m i t  AY ve r t a u s c h e n  
AX 
AY 
AX 
AY+ l  
AX + l  
AY+ 1  
AX + l  
AY + l  j An f a n g swe r t e  a l s  ak t .  Ko or d .  
$OA 
AX +l  
$A5 
AY 
$09 
AX 
$A4 
# $ F F 
GFLAG j F l a g f u e r  P k t .  ze i c h ne n  j /n 
P UNKT j Ko o r d i n a t e n  um r e c h ne n 
# $0 0  
GF LAG j F l ag r u e c k s e t ze n  
$ 90 j St a t u s  
#$08 
$ B CB E  j ke i n i l l e g a l e r  B e r e i c h ? 
#$00 j N r . f .  I b a d  m o d e  I 
SERROUT j Fe h l e r  a u sg eb e n 

$ A8 j $ A8 , $A9 = $ A8 , $A9 - 99 
$6 3 
$A8 
$A9 
#$0 0 
$A9 

AY 
$09 
AY + 1  
$OA 

j An f a n g s we r t e  a l s  ak t .  Ko or d .  

AX 
$A4 
$ A8 
$AA 
$A9 

j $ AA , $ A B  = $ A8 , $A9 

$AB 
MULTIJN  
#$2C 
$ B CE O  
$BB79 

j M u l t i - Co l o ur - F l a g 

j ke i n M u l t i - Co l o ur ? 
j z um M u l t i - C . - B l o c k  
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BCE D 
ßCEF  
BCF l 
8CF3  
8 CF 5  
BCF7 
8CF 9 
8CF A 

B CF D  
8CF F 
B 0 0 1  
B 002 
8 004 
8 0 0 5  
8007 
8 009 
8008  
B O O O  
8 D O F  

A5 09 
85 6f  
A5  DA 
85 70 
A5 09 
29 07 
AA 
4C 11  BO 

A5 09 
29 07 
AA 
00 00  
18 
A5 A8 
69 08 
85 A8 
A5 A9 
6 9  00 
85 A9 

8 0 1 1  A5 A4 
8 0 1 3  29 07 
8 0 1 5  A8 

8 0 16 
80 18 
8 0 1A 
BO I C  
8 0 1 F  
8 0 2 1  
B 0 2 4  
B 0 26 

8 02 9  
8 0 2 8  
8 0 2 0 
8 03 0  
8 0 3 2  
8 0 35 
8 0 3 7 

A5 F7 
C9 02  
00 00 
20  06 94 
8 1  A8 
50 30 9 3  
91 A8 
4 C  44 80  

C9 00 
00 0 0  
2 0  06 94 
81 A8 
3D 4 0  93 
91 A8 
4C 44 8 0  

B 0 3A 2 0  06 94 
8 0 3 0  8 1  A8 
8 0 3 F  1 0  3 0  93 
B 042 91 A8 

8 044  
8 046 
B 04 8  
B D4A 

E6 09 
00 02 
E 6  OA 
A5 DA 

L O A  $ 0 9  
STA $ 6 F  
L O A  $ O A  
STA $70 
LO A $ 0 9  
ANO #$07 
TAX 
J MP $ 8 D l 1 

L O A  $09  
AND  #$07 
TAX 
B N E  $ 80 1 1  
CL C 
L D A  $ A8 
AOC #$08 
STA $ A8 
L O A  $A9 
AOC #$0 0  
STA $A9 

L O A  $ A4 
AND #$07 
TAY 

j $6 F , $ 70 = $ 0 9 , $O A  

j X  = ( x k  mo d 8 )  

i X  = ( x k  mo d 8 )  

i $ A8 , $A9 = $ A8 , $ A9 + 8 

i Y  = ( y k  mo d 8 )  

L O A  $ F 7  i P u nk t f a r b e  
C M P  # $ 0 2  
8N E $ 8 02 9  i n i c h t  2 ? 
J SR K E R R OMAU S 
LO A ( $A8 )  , Y 
E OR G 8 I TTA8 S , X  i 8 i t  i n ve r t i e r e n  
STA ( $A8 )  , Y 
J MP $ 8 044 

CMP #$0 0 
8 N E  $ 8 03A i F a r be n i c h t  0 ? 
JSR  KE R ROMAUS  
L O A  ( $A8 ) , Y  
A N O  G 8 I T TA 8 L , X  i 8 i t  loe s c h e n 
STA ( $ A8 ) , Y 
JMP  $8044 

JSR K E R R OMA US 
L O A  ( $ A8 ) , Y 
OR A G8ITTA8S , X  i 8 i t s e t ze n 
STA ( $A8 ) , Y  

I N C  $ 0 9  
8 N E $ 8 04A 
I N C  $ O A  
L D A  $OA 

i $09 , $OA e rh oe h e n 
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B 04 C  FO 09 B EQ $B 057 i x k  k l e  i ne r  2 56 ? 
B 04E A5 09 L O A  $09 
B 0 5 0  C9  40 CM P #$40 
B 052 90 03 BCC  $ B057 i xk k l e i n e r  320  ? 
B 0 5 4  4C 7 4  B O  JMP $B074 i s on s t  zu $ B 074 
B 057  A5 DA  LOA  $OA i $09 , $O A  m i t  EX , EX + 1 vg l .  
B 0 5 9  80 2 4  C 5  S TA VGLA+ 1  
B 0 5C A5 09 L O A  $09 
B 0 5 E  8 D  2 3  C5 S TA VGLA 
B06 1 AO AA C5 L OA EX 
8 1) 6 4  80 1A  C5 S TA VGL E 
B067  AO AB C5 L OA EX + 1  
B 0 6 A  80  1 B  C5 S TA VGL E+ 1 
B060 20 16  A6 J SR VGLAE i Ve r g l e i c h s ro u t i ne 
B070  F O  8B  B EQ $B CF O i g l e i c h , d a n n  S c h l e  i fe 
B 072 90 89 BCC  $ BCFO i k l e i n e r , d a n n Sch l e i fe 

B 074 E6 A4 I N C  $ A4 i y k e r h oe h e n  
B 076 A5 A4 L O A  $A4 
B078  29  07  ANO #$0 7  
B07A 00 00 BN E $ B 08 9 i ( yk  mod  8 )  u n g l e i c h  o ? 
B07C  18 C L C  
B 0 70 A5 AA L O A  $ AA i $ AA , $AB  = $ AA , $ A B  + 320 
B07F 69 40 AOC #$4 0 
B 0 8 1  85 A A  STA $AA 
B083  A5  AB L O A  $AB 
B085  69  0 1  AOC #$0 1 
B087 85  AB STA $AB 

B 0 8 9  A 5  AA LO A $ AA i $ A8 , $A9 = $ AA , $ A B  
B08B  8 5  A8 STA $A8 
B080  A5 AB  LO A $ A B  
B08F  8 5  A9 STA $A9 
B 0 9 1  A5 6F L O A  $ 6 F  i $09 , $OA = $ 6 F , $ 70 
B 0 93 85 09 STA $ 09 
B 0 9 5  A5 70 L O A  $ 70 
B097 85 DA STA $OA 
B 0 9 9  A 5  A4 L O A  $ A4 
B 0 9B C9 C8 CMP #$ C8 
B 0 9 0  BO 07 B e S  $ B O A6 i y k g ro e s s e r = 200 ? 
B 0 9 F  CO A8 C5 CMP EY 
B O A2 F O  03 B EQ $B O A7 i y k g l e i c h  EY ? 
BOA4 90 0 1  B C C  $ BOA7 i yk k l e i n e r  EY ? 
B O A6 60 RT S i B l o c k f e r t i g 

B O A7 4C E O  BC JMP  $BCE O i zu r ( a ue s se r e n )  Sc h l e i fe 
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O SCB MOUTl  : 
B O AA 4 C  5A 9A J MP  OSCB MOU T ; z u r  A u sg a be von  ' d s- c b m ' 

8 EF MEM : 
B O AO A9 C C  L O A  # $ C C  
B O AF 8 0  8 8  0 2  S TA V I D RAM H I  ; V i d eo - R AM n a c h  $ C CO O 
B O B 2  A9 93 L O A  #$ 9 3  
B O B4 20 0 2  F F  J S R  BS OU T  ; B i l d s c h i rm  l o e s c h e n 
B O B 7  A 9  00 L O A  #$00 ; $20 , $ 2 1  a u f $ 0000  
B O B 9  8 5  20 STA $ 2 0  
B O B B  A 9  00  L O A  #$ 00 
B O B O  8 5  2 1  STA $ 2 1 
BOB F 78 S E I  ; I n t e r r u p t s  ve rh i n d e r n  
B O CO A5 0 1  L O A  $ 0 1  ; P ro ze s s o r- P o r t  
B O C2 29  F B  ANO # $ F B ; Z e i c he n g e n e r a t or l e s b a r 
B O C4 85 01 STA $0 1 
B O C6 A9 00 LO A # $0 0  ; $ A8 , $ A9 a uf $ EO OO 
B O C8 8 5  A8 STA $ A8 
B O CA A9 EO L O A  # $ EO 
B O C C  8 5  A9 STA $ A9 
B O CE AO 00 L O Y  #$0 0 
B O O O  A2 00 L OX #$00 
B 0 02 B I  20 L O A  ( $2 0 ) , Y  ; By t e  a u s  Z e i c he n g e n . - R OM 
B 0 04 "9 1 A8 STA ( $A8 ) , Y  ; a b  $ EO O O  a b l e g e n 
B 0 06 E 6  2 0  INC  $ 2 0  ; $ 2 0 , $ 2 1  e r h oe h e n 
B 0 08 00 03 B N E  $ B O O O  
B O OA E6 2 1  I N C  $ 2 1 
B O O C  E8 I NX ; Z a e h l e r  ( h i g h )  
B O O O  2 0  F O  9A J S R  I N CA8 A9 ; $ A8 , $A9  e rh oe h e n  
B O EO EO  10 CPX #$ 1 0  
B O E2 00 E E  BN E $ B 0 02 ; X  u n g l .  16 , d a n n  S c h l e i fe 
B O E4 A5 0 1  L O A  $ 0 1  ; P ro z e s s o r- P o r t  
B O E6 09 04 OR A # $0 4  ; Z e i c h . g e n .  u n l e s b a r  
B O E8 85 01 STA $ 0 1 
B O EA A9 94 LO A # $ 94 
BO EC 8 0  0 0  0 0  STA CI A2 P R A  ; V IC - B e r e i c h  a b  $ COOO  
B O EF A9 39 L O A  #$39 ; V i d e o- R am a b  $ C COO u n d  
B O F 1 80  18  00  S TA V ICAO S ; Z e i c he n g e n .  a b  $ EO OO 
B O F4 4 C  74 91  JMP  B EF O  ; z um  L e e r b e f e h l 

B EF O E T EC T :  
B O F 7  2 0  0 2  82 J S R  SG ETB YTN  ; T yp h o l e n  
B O F A  8 E  1 5  C5  STX O E T E CTAR T ; m e r ke n  
B O F O  B O  l E  00 L O A  $ 00 1 E , X  ; e n t s p r . V IC- R e g i s t e r  
B EOO 80 14 C5 S TA O ET E C T E R G  ; a l s E r g e b n i s  m e r k e n 
B E0 3  4 C  2 A  8 2  J M P  E N O SM B  ; Be f e h l fe r t i g  

T EX T KE Y : 
B E06 4B 4 5  59 00 ; " K E Y " 
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T EX T CHR : 
B EOA 4 3  48 52 24 28 

B EF O I S P L AY :  
B E1 3  2 0  O B  8 3  JSR 
B E 16 A2 00 L OX 
B E18 86 A7 STX 
B E lA A9 0 1  L O A  
B E1 C  8 5  A6 STA 
B E 1 E  A9 C6 L O A  
B E20 85 2 1  STA 
B E2 2  A9 40 LOA 
B E24 85 20 STA 
B E2 6  A O  00 LOY  
B E28 B 9  06 B E  L O A  
B E2 B  FO 06 B EQ 
B E2 0  20  0 2  F F  J S R  
B E30 C8 I N Y  
B E3 1  0 0  F 5  BN E 
B E3 3  A 5  A6 L O A  
B E3 5  8 5  63  STA 
B E37  A5  A7 L O A  
B E39 85 62 STA 
B E3B  A2 90  L OX 
B E3 0  38 SEC 
B E3 E  2 0  88 SO JSR 
B E4 1  20 B5 80 J SR 
B E44 20 2B AO ' JSR 
B E47  A9 2C L O A  
B E4 9  2 0  0 2  F F  JSR  
B E4C A9 22 L O A  
B E4 E  2 0  0 2  F F  JSR  
B E5 1  A9 01  LOA  
B E5 3  80 AC C5 S TA 
B E56 A2 00 L OX 
B E58 AO 00 LOY 
B E5A B1 20 L O A  
B E5C FO  22 B EQ 
B E5 E  C9 00 CM P 
B E60 FO 45 B EQ 
B E6 2  AO AC C5 L D A 
B E65 00 OF  BN E 
I.3 E6 7  A 9  2C L O A  
B E69 20  02 FF  J SR 
I.3 E6 C  A 9  2 2  LO A 
B E6 E  2 0  0 2  F F  JSR  
B E7 1  A9 0 1  L O A  
ß E73 80 AC es S TA 
B E76 B1  20 LO A 
B E78 20 02  FF  J SR 
B E7B E8 INX 
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3 1  33 29 00 i " C HR$ ( 1 3 ) " 

I N CB ASB Z 
#$00 
$A7 
#$0 1 
$A6 
# $ C6 
$2 1 
# $40 
$20 
#$0 0 
TEXTKEY  , Y 
$B E33 
BSOU T 

$ B E28 
$A6 
$ 6 3  
$A7 
$ 6 2  
#$ 90 

SX F LP 
SF ACASC 
OUTASC 
#$2C 
BSOU T 
#$22 
BSOU T  
#$0 1 
AY 
#$00 
#$0 0 
( $2 0 ) , Y  
$ B E80 
#$0 0 
$ B E A7 
AY 
$ B E76 
#$2 C  
B S OUT 
# $2 2  
BSOU T  
#$0 1 
AY 
( $2 0 ) , Y 
BSOUT 

i Co d e  uebe r l e se n  
i $A6 , $A7 = $000 1 

i $ 2 0 , $2 1  a uf KEYTA B  

i Text  " K E Y " a u sg e b e n 
i ke i n  E n d e k r i t e r i um ? 
i Z e i c he n  a u sg e b e n 

i Sc h l e i fe 
i K ey- N r .  n a c h  $6 3 , $62 

i n a c h  F l i e s s k .  wa n d e l n  
i i n  Text  w a n de l n  
i Text  a u sg eb e n 
. "  " , , 

i �o m m a  a u sg e b e n 
i 
i An f . ze i c h .  a u sg e b e n 

i F l a g  f .  " a m  E n d e 

i Z e i c he n  a u s  K E Y TAB 
i ke i n  E n d e ze i c h e n ? 
i c h r$ ( 1 3 )  ? 

i Komma  a u sg e b e n  

i An f . ze i c he n  a u s g e b e n 

i Z e i c he n  a u s  K EY TA B  
i a u sg e b e n 
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B E7 C  C8 INY  
B E7 0  4 C  5 A  B E  J M P  $B E5A 

B E80 E6 A6 I N C  $ A6 
B E82 18 C L C  
B E83 A5 20 L D A  $ 2 0  
B E8 5  69 1 0  ADC #$ 1 0  
B E8 7  8 5  20 STA $ 2 0  
B E8 9  A5 2 1  L D A  $ 2 1  
B ES B  6 9  00 ADC #$0 0  
B E8 D  8 5  2 1  STA $2 1 
B E8 F  A D  AC C5 L D A  AY 
B E9 2  FO  05 B EQ $ B E99 
B E94 A9 22 LDA # $2 2  
B E96  20 0 2  F F  J S R  BS OU T  
B E9 9  A9 O D  L D A  #$OD 
B E9ß 2 0  0 2  F F  J S R  BSOU T  
B E9 E  A5 A6 L D A  $ A6 
B EAO C9 1 1  CM P #$1 1 
B E A2 DO 82 B N E $ B E 26 
ß EA4 4C 2 A  82 JMP  E N D SM B  

B EA7 AD AC C5 L D A  AY 
B E AA FO O F  B EQ $ B E B B  
ß EAC A9 22 L D A  # $2 2  
B EAE  20 02  F F  J S R  BSOUT  
B E B 1  A9 2 B  L D A  #$2B  
B E B3  20 D2  F F  J S R  B S OU T  
B E B6 A9 00 L D A  #$00 
ß EB8 8D AC C5 S TA AY 
B E BB A2 00 LDX #$00  
B EBD BD O A  B E  L D A  T EX T CHR , X  
B E CO FO  06 B EQ $ B E C8 
B EC2 20 0 2  F F  J S R  B S OU T  
B E CS E8 I NX 
B EC6 00 F S  BN E $ B EBD 
B E CS 4 C  7B B E  J M P  $ B E7B 

SL I S T3 :  
B ECB 08 P H P  
B E CC 8C F A  0 3  STY L Y M E R K  
B ECF  8 E  F B  0 3  S TX LXME RK 
B E D 2  A C  8 D  0 2  L D Y  SH COCTF L 
B E OS CO 0 1  CPY  #$0 1 
B E D7 DO OE B N E $ ß E E7 
B E D9 A2 00 LDX #$0 0 
B E DB C8 I N Y  
B E D C  00 F O  BN E $ B EDB 
B E DE E8 I NX 
B EDF  EC F8 C5 C PX D ELAY 
B E E2 DO F 7  B N E  $ B E D B  

i S c h l e i fe 

i a k  t .  K e y n r .  e rh oe h e n 

i $ 2 0 , $ 2 1  = $ 2 0 , $ 2 1  + 16 

i " - F l a g 
i n i c h t  g e s e t z t  ? 

i An f . Z e i c h .  a u s g e b e n 

i ( c r ) a u s g e b e n 
i K e y n r . 

i n i c h t  g l e i c h  1 7  ? 
i Be f e h l fe r t i g  

i " - F l a g 
i n i c h t  g e s e t z t  ? 

i An f . ze i c he n  
" " a u sg e b e n 

i + 

i P l u sze i c he n  a u s g e b e n 

i " - F l a g r u e c k se t z e n 

i " C HR$ ( 1 3 ) " 
i En d e m a r k i e r u n g  ? 
i l e i c he n  a u sg eb e n 

i Sc h l e i f e  
i we i t e r  w i e o be n  

i St a t u s  re t t e n  
i X  u n d  Y me r k e n 

i Sh i f t/C= /CTR L - F l a g  

i ke i n  Sh i f t  ? 

i k l e i n e Wa r t e s c h l e i fe 

i De 1 a y- P a r a me t e r  
i g ro s se Wa r t e s c h l e i fe 
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B E E4 4C F2 B E  JMP  $B EF2  j we i t e r  

B E E7 AC 8 0  0 2  L O Y  S H COCTF L j Sh i ft/C= /CTR L - F l a g 
B E EA CO 04 CPY  #$04 
B E EC FO 04 B EQ $B EF2 j CTR L- T a s te ? 
B E EE CO 00 CP Y  #$00  
B EF O  00 F 5  BN E $ B E E7 j i r g e n d e i n e d i e se r  T a s t e n ?  
B EF 2  A C  8 C  C5 LOY PAGEF LAG 
B EF 5  C O  OA CP Y #$O A 
B EF 7  00 44 B N E  $ B F 30 j PAG E n i c h t  a k t i v ? 
B EF 9  A C  8 0  es L O Y  PAGEW E R T  
B EF C  C4 06 CP Y  $ 06 j Cu r s o r ze i l e 
B EF E  BO 30 BCS $ B F30  j P a gewe r t  g ro e s s e r = Z .  ? 
B F OO AO 00 LOY  #$00  
ß F0 2  48 P HA 
B F0 3  B 1  0 1  LO A  ( $ 0 1 ) , Y j a k t .  B S- Z e i l e 
B F 05 99 44 0 2  STA $0244 , Y  j a b $0244 a b l e g e n 
B F08 C9 20 CM P #$2 0 i L e e rze i c he n  
B F OA FO  04 B EQ $ B F l O  j j a ? 
B FO C  C8 INY j n aec h s t e s  Z e i c he n  
B FOO 4 C  0 3  BF  J MP $ B F03 j Sch l e  i f e 

B F 1 0  E A NOP j e ? ? ? )  
B F l l  2 0  E4 F F  J SR G E T I N  j Z e i c h e n  v o n  T a s t a t u r  
ß F l4 C9 00 CM P #$0 0 
B F 16  00 F9 B N E  $ B F l l  j n i c h t  ( R E TUR N )  ? 
ß F 18 A5 04 LO A $ 04 j " - F l a g r e t t e n  
B F 1 A 48 P HA 
ß F 1 B  A9 00 L O A  # $0 0  
B F 1 0  8 5  04 S T A  $ 04 j " - F l a g  = 0 
ß F 1 F  A9 93 LO A # $ 93 j ( c l r )  
B F 2 1  2 0 02  FF  J SR B S OUT i B i l d s c h i rm l o e s c h e n  
B F2 4  AO 00 LOY #$0 0 
B F 2 6  A9 20 L O A #$20 j 
B F28 20 02 F F  JSR  BSOU T  j a u sg ebe n 
B F 2 B  B 9  44 02 L O A  $0244 , Y  j g e s pe i c h e r t e  Z e i l e 
B F2 E  C9 20 CM P #$2 0 i L e e rze i c h e n  
B F 3 0  FO 07 ß EQ $ B F 39 i j a ? 
B F3 2  99 00 04 S TA $ 0 400 , Y  i i n  V i d e o - R AM a b l e g e n  
B F 3 5  C8 I N Y  
B F36 4 C  2 6  B F  J M P  $B F 2 6  i S c h l e i fe 

B F 39 68 PL A 
B F 3A 8 5  04  STA $ 04 i " - F l a g r e s t a u r i e r e n  
ß F 3 C 68 P L A  
B F 3 0 A2 83 LOX #$83 i $ 2 0 , $ 2 1  a uf $ 8 3 E 2  
B F 3 F  86 2 1  STX $ 2 1  i ( B e f e h l s ta b e l l e )  
B F4 1  A2 E 2  LOX #$ E 2  
B F43 86 20 STX $ 2 0  
ß F4 5  C9 64 CM P #$64 i Co d e  = $ 6 4  ( S i mo n - P r e f i x ) 
ß F47 FO 09 ß EQ $ B F 5 2  i j a ? 
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B r4 9  
B F4C 
ß F4 F  

B F5 2  
ß F 54 
ß F5 6  
ß F 58 
ß F5A 
B F 5C 
ß F5 F  
ß F 60 
B F6 2  
B F6 3  
B F6 4  
B F 6 5  
B F6 7  
B F 6 A  
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B F6 E  
B F70 
B F72  
B F74 
B F 77 
B F78  
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B F7 C  
B F 7E 
B F80 
B F82 
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B F8 6  
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B F8 B  
B F8 0  
B F8 F  
B F 9 2  
B F9 4  

B F9 7  
B F 9 9  
B F9B 
B F 9 0  
B F9 F  
B F A I  
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B F A6 
B FA7 

AC FA 0 3  
A E  F B  03  
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A 6  0 4  
E O  00 
00 F l  
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AO 00 
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48 
AO OC  C5 
C9 OA 
00  05 
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E 6  20 
00 02 
E6 2 1  
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C 9  40 
F O 07 
20  02 F F  
es 
4C 9 0  B F  

L O Y 
L OX 
JMP  

LOX 
C P X  
BN E 
L O Y  
STY 
L OY 
INY  
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O EX 
TX A 
L O Y  
S TA 
P HA 
L O A  
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L O A  
J S R  
P L A  
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L O A  
CMP 
B EQ 
I N C  
BN E 
I N C  
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B EQ 
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L O A  
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J S R  
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L X ME R K  
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#$00 
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#$00 
$2 2 
LY MERK  

( $ 5F ) , Y 

#$00  
LCOO E 
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i e rh oe h e n 
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j le i c he n  a u sg e b e n 
j n a e c h s t e s l e i c h e n  
i Sc h l e i fe 
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B F AA A9 92 LDA  # $ 92 i ( R V S  o f f )  
B F AC 2 0  02  F F  J SR BSOUT i a u sg e b e n 
B FAF AC FA 0 3  L DY LYME RK i Y  u n d  X h e r s t e l l e n  
B F B 2  es I N Y  
B F B3 AE  F B  03  L DX LX ME RK 
B F B6 A9 02 L D A  #$02 i ( s i n n l o se r  Cod e ) 
B F B8 4C 5 3  82 JM P  SL IST2 i z um B a s i c- L i s t  

E N D E : 
B F B B  78 S E I  i Co d e  wa h r s c he i n l i c h  zu r 

i K e n nze i c h n u ng d e r  V e r s i o n  

i *** n a c h $ B F B B  f o l ge n  e I n I g e  Byt e s ,  d i e  j e do c h  ke i n e  
i *** B e d e u t u n g  h a b e n  u n d  de s h a l b  a uc h  n i c h t  a b g e b i l d e t  
i *** w u rd e n .  
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6 . 3  T a b e l le n  der Var i a b l e n  u n d  L a be l s  ( Ma r ke n )  

D i e i n  d e r  S p a l t e u n t e r  ' T '  a n g e g e b e n e n  Ab k ü r z u n g e n  h a b e n  
f o l g e n de B e d e u t u n g : 

A 
b 
B 
c 
C 
K 
P 
r 
s 
S 
T 
v 
V 
w 
W 

T a b e l l e von  kon s t a n t e n  Ad r e s s e n  ( z . B .  Sp r u n g t a b . ) 
S i m o n ' s - B e f e h l ,  - F u n k t i on o d e r  w i c h t i g e Ak t i o n  
B a s i c - R o u t i n e 
K o n s t a n te 
T a b e l l e von  Ko n s t a n t e n  
K E RN AL - R o u t i n e 
P e r i p h e r i e - Re g i s t e r  ( V I C , C IA , SI D )  
( H i l f s - ) R o u t i ne vo n S i m o n ' s  B a s i c  
Sy s t em va r i a b l e  
S y t em v e k t o r  
Tex t ko n s t a n t e  
Va r i a b l e  / H i l f s ze l l e f ü r  S i m o n ' s  B a s i c  
F e l d  von  V a r i a b l en f ü r  S i m o n ' s  B a s i c  
2 - B y t e - V a r i a b l e f ü r  S i m o n ' s  B a s i c  
F e l d  v o n  2 - B y te - V a r i a b l en f ü r  S i m o n ' s  B a s i c  

! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
! S y m b o l n a m e  ! H ex . ! T ! B e d e u t u ng ! 
1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 

2 0 P L 40 
2 3 P L40 
A4 MAL 40 
A8 A9B OGM 
A8A9 D I V 90 
ADTAB 
AKTFARB  
ARC 1  
AUTO F L AG 
AUTO I N C  
A U TO ZI  
AX  
AY 
BAD M OD E  
BASBZ K 
BAS I N  
BASROMA U 
BASR OME I 
B EF O  
B E FANGL  
B E F AR C  
B E FAUTO 

94 C E  
94D C  
945F 
AA3D 
AAD7 
CBA4 
0286 
A88 D  
C5B 2  
C5 B 1  
0 1 F E  
C597 
C5AC 
888 A  
C5 F O  
F F CF 
82 E C  
82 F 3  
9 1 74 
AB 10 
A876 
9BD6  

r 
r 
r 
r 
r 
V 
s 
r 
v 
v 
w 
w 
w 
b 
w 
K 
r 
r 
b 
b 
b 
b 

e rh ö h t  $ 20 , $ 2 1  um 40 ! 
e r h ö h t  $ 2 3 , $24  u m  40 
m u l t i p l i z i e r t  $ A4 , $ A5 m i t  40 
wa n d e l t  W i n k e l $ A8 , A9 i n  B o g m . 
g a n z z . D i v .  v o n $ A8 , $ A9 / 90 
T a b e l l e f .  At t a c k/De c a y- We r t e  
Ak t u e l l e F a r b e  
ze i c h n e t  P o l y g o n  
A U TO a k t i v ,  d a n n  = 10 ; s o n s t  0 
I n k re m e n t  f ü r AUTO- Be f e h l 
Z ä h l er f ü r  AUTO- B e f e h l 
Anf a n g swe r t  X f .  L i n i e  ( u . a . ) 
An f a n g sw e r t  Y f .  L i n i e ( u . a . ) 
F e h l e rm e l d u n g  ' b a d  mo d e ' 
P ro g r a m m z ä h l e r s pe i c h . f .  ONK EY 
Z e i c h e n  vo n E i n g . g e r . h o l e n  
B a s i c- ROM a u s b l e n d e n  ( L ORAM=O )  
B a s i c- R OM e i n sc h a l t e n  ( L O R AM = 1 )  
L e e r b e f e h l ( z . B .  D I SAP A )  
ANGL- B e fe h l 
ARC- B e f e h l 
AUTO- Be f e h l 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
I S y m b o l n a m e  I Hex . I B e d e u t u ng 
! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
! B E F B CK GN D S  A7BS ! b I B CK GNDS- B e f e h l  

B E F B F LASH  9669  b F L ASH- B e f e h l 
B E F B L O CK B C6 E  b BL OCK- B e f e h l 
B E F CA L L  9C2 A b CAL L - B e fe h l 
B EF C E N T R E  9 947 b CENTRE- B e fe h l  
B E F CG OTO 99 E8 b CGOTO- B e f e h l 
B E F CHAR A186 I b CHAR - B e f e h l 
B E F C I R CL E  9489  b CI RCL E - B e fe h l 
B E F CMOB A7A6 b CMOB- B e f e h l 
B E F CO L D  8147 b COL D - B e f e h l 
B EF COL OUR 9S37 b COL OUR - B e f e h l 
B E F CO P Y  B9F 1 b COP Y- B e fe h l 
B EF CSET B30D  b CSET- B e feh l 
B E F D E LAY 9 E42 b D E LAY - B e f e h l  
B E F D E S I GN A62 E b D E S IGN- B e f e h l 
B E F D E TE C T  B D F 7  b D E TECT- B e f e h l 
B E F D IR 9 S46 b D I R - B e f e h l 
B E F D I SAB L E  9DB2  b D I SAB L E - B e f e h l 
B E F D I SAPA  9 174 b D I SAPA- B e feh l 
B E F D I SK B3SD  b D I SK - B e f e h l 
B E F D I S P LAY B E 1 3  b D IS P LAY- B e f e h l 
B E F D R AW AOS7 b DRAW- Be f e h l 
B E F D UMP 9 F 3 F  b D UMP - B e feh l 

! 
( a u c h  CH E CK- B e f . ) !  

! 

B E F E N D L OO P  9D6 F b I E N D  LOOP - B e f e h l 
B E F E N D P R OC I 9 0 19 b E ND P R O C- B e f e h l 
B E F E N V E L O P E  9979 b E N V E L O P E - B e fe h l 
B E F EX EC 9 C E 3  b EX E C- B e f e h l 
B E F EX IT 9037 b EX IT- B e f e h l ( EX IT I F ) 
B E F F CHR A2 D O  b F CHR - B e f eh l 
B E F F COL A2 E2  b F COL - B e f e h l 
B E F F ETCH BOO4 b F ETCH- B e feh l 
B E F F I L L  A297 b F I L L - B e f e h l 
B E F F I ND AS94 b F I ND - B e f e h l 
B E F F LASH  9790 b F L ASH- Be f e h l 
B E F GL OBAL A33C b GL OBAL - B e f eh l 
B E F H I COL A270 b H I  COL - B e f e h l 
B EF H I R E S  9 1 F F  b H I R E S- B e f e h l 
B E F H R D C P Y  B4AO b HRDCOPY- B e f e h l 
B E F I F  9B6C  b I F - B e f e h l ( S i m o n ' s  V e r s i o n )  
B E F KEY  BS90 b K E Y - B e f e h l 
B E F L I NE 93S0  b L I NE - B e f e h l 
B E F L OCAL A2 F4 b L OCAL- B e f e h l 
B E F L OOP 9 E24 b L OOP - B e feh l 
B E F L OWCOL 93 DC  b L OW COL - Be f e h l 
B E F MEM B D AD b MEM- B e f e h l 
B E F M E R G E  8344 b MERGE - B e f e h l  
B E F MM OB 9SC8 ! b ! MMOB - B e f eh l ! 

! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
! S y m b o l n a m e  ! H e x . ! B e d e u t u ng 
1 = = = = = = = = = = = = = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

B E FMOBO F F  A856 b MOB O F F - B e fe h l 
B E F M OB S E T  96 0A  b MOB SET- B e f e h l 
B E F M U L TI 94 E A  b MUL T I - B e f e h l 
B E F M US I C  9759  b MUS I C- B e f e h l 
B E F NO E R R  9 E 94 b NO E R R OR - B e f eh l 
B E F NR M  A83 1  b N R M- B e f e h i 
B EF O F F  A865 b O F F - B e f e h l 
B E F OL O  9 E O A  b OL O - B e f e h l 
B EF ON E R R  9 E6 E  b ON E R R - B e f e h l 
B E F ON K E Y  9089 b ON KEY -Be f e h l 
B E F OP T I ON 9 B 6 3  b OP T I ON- B e f e h l 
B E F OU T  9 E 0 1  b OUT- B e f e h l 
B E F P AGE 9836 b P AGE - B e f e h l 
B E F P A I N T  B5E8  b P A I NT- B e fe h l 
B E F P A U S E  A7 E 2  b P AUSE- b e f e h l 
B E F P LAY  ! 9918 b P L AY -Bef e h l ( I R Q- R .  b e i $ 8 A6 1 ) 
B E F P L OT 1 9 2 67 b P L OT- B e f e h l 
B E F P R OC 1 9F 30 b P R OC- Be f e h l 
B E F R COMP 1 9F 1 F  b R COMP - B e f e h l 
B E F R E C  1 BAF7 b R E C- B e f e h l  
B E F R E N UM 1 837F b R E N UM B E R - B e f e h l 
B E F R E P EAT 1 9AF 7 b R E P EAT- B e f e h l 
B E F R E S E T  1 9C05 b R E SET- B e f e h l 
B E F R E SUME  1 9 E O F  b R E SUME - B e f e h l 
B E F R ETRACE  I 9B48 b R E TRACE- B e f e h l 
B E F R LOCM 1 A768 b R L OCMOB - B e f e h l 
B E F R OT 1 A l S E  b R OT- B e f e h l 
B E F SC R L O  I B 1 0C b SCR L O- B e f e h l 
B E F SCR S V  1 B 18 F  b SCR SV- B e f e h l 
B E F S E C U R E  9E4B b S EC UR E - B e f � h l 
B E F TEXT  B 2 29 b TEXT- B e fe h l 
B E F TRACE  9B5A b TRACE - B e f e h l 
B E F UNTIL  9 B 15 b UNTIL - B e f e h l 
B E F US E  B393 b USE- B e fe h l 
B EF V OL B 33F  b V OL - B e f e h l 
B E F WA V E  99 F 7  b !  WAVE- B e f e h l  
B F LASH F 1  C509 v 1 1 .  F a r b e  f ü r  B F LASH 
B F L AS H F 2  C5 0A  v 1 2 .  F a r be f ü r  B F LASH  
B F LASH J N C50B  ! v I B F LASH- F l a g ( 10 = a k t i v ) 
B F LA SHSP  C5 07 I v ! B F LASH- Ge s c h w i n d i g ke i t  
B F LZAE C508 I v ! I R Q- Z ä h l er f ü r  B F L ASH 
B I N CON  9A09 1 r 1 Wa n d e l t  B i n ä r e  Z a h l um 
B I RQ EA3 1 1 B I ( No r m a l e )  B a s i c- IR Q- R o u t i ne 
B I TWTAB 9788 1 C T a b e l l e de r B i tw e r t i g ke i t e n  
B L O CK Z E I  B C77 I r B l o c k  z e i ch n e n  
BNM I V E C  A002  1 S N M I - Ve k to r , we n n  B a s i c  a k t i v  
B SO UT I F F 0 2  1 K l e i n  Z e i c h e n  a u s g e b en 1 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
1 S y m b o  I n a m e  ! Hex . 1 T 1 B e d e u t u ng 1 
! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
I B W F L AG CB8 2 v I F l ag f ü r  ro l l e n  m i t  B b z w . W 

CHAR ENO A04 C  r !  Z e i c h . ge n . l e s b a r  m a c h e n  
CHAR EN I  A045 r I Z e i c h . g e n .  u n l e s b a r  m a c h en ! 
CHAR Z E I  AlB4  r I e i n  Z e i ch . i m  H i r e s- Mo d u s  ma l e n l 
C H H EX CH R 8 CAB r p r ü f t  a uf H ex a de z i m a l z i f f e r  I 
CHKCOM AE F D  B pr üf t , ob  Kom m a  fo l g t  I 
CHK IN  F F C6 K s et zt E i n g a b e k a n a l  
CHKKLA  AEFA  B pr ü f t , ob  K l a m m e r  a u f  fo l g t  
CHKKLZ  AEF7 B p r ü f t , ob  K l ammer zu f o l g t 
CHKOUT  F F C9 K setzt  Au s g a be k a n a l 
CHR G ET 0073 B ho l t  n ä c h s te s Z e i ch e n  
CHR G OT 0 079 B h o l t  l et zte s Z e i c h e n  
CHR GR CB6 E v Größe  b e i  CH AR u n d  T E X T  
C I A I D D R A  D C 0 2  P CI  Al  D a t e n r i c h t u n g s r e g i s te r  A 
CIAI P RA DCOO P CIAI P o r t A 
C I A l P R B  DCOI  P CIAI  P o r t  B 
C I A2 I CR 0000  P CIA2 I n t e r r u p t- Co n t ro l - R e g i s t e r  
C IA2 P R A  0 000 P CIA2 P o r t  A 
CL OSE F F C 3  K s ch l i e s s t D a te i  
CL R C H  F F CC K d e a k t i v i e r t  a l l e  Ka n ä l e 
COD EZAE C5 E4 v Z ä h l er f ü r  Z E I UMW- R o u t i ne 
CO P B YTE C5E2 v Samme l b yte  fü r COP Y- B e f e h l 
COPZAEY C5 E6 v !  Z ä h l e r  ( Y- R i c h t u n g ) f .  COP Y 
COSMA L K R Y AAl F  r 1 B i l d e t  COS( W i n ke l )  * K R Y  
D E L AY C5F8 v I DE LAY- P a r am e t e r  ( 0 - 2 5 5 ) 
D E STAB I A7l A C T a be l l e f .  D E S I GN 
D E STAB2 A7 l 2  C T a b e l l e f .  D E S I GN 
D E STAB 3 A70A C T a be l l e f .  D E S I G N 
D E T E CTART C5 l5  1 v D ETECT- P a r a m e t e r  ( 0 , 1 ) 
D E T E C T E R G  C5 l4  1 v KO l l i s i o n s- B y t e  
DIFF V C5 A l  1 w V e rh ä l t n i s  v o n  Y D I F F  z u  X D I F F  
D RAWTABX CB 59 V T a be l l e de r R i c h t u n g s f l a g s  X 
D RAWTABY CB 5D V T a b e l l e d e r  R i c h t u n g s f l a g s  Y 
D R EH S I N N  I C57 C  v D reh s i n n f ü r  AR C- R o u t i n e  
D R GRZ C50 3  v I Z ä h l er f .  Größe  b .  D R AW!R OT 
D R I NCX CB6 5  v 1 I n k r e me n t  X - R i c h t u n g  f .  D R AW 
O R I NCY CB 69 v I n k r e m e n t  V - R i c h t u ng f .  O R AW 
D R R I CHT  CB6 l  v R i c h t u n g  fü r R OT!O R AW 
DR STATU S  CB 50  v S t a t u s  v o n  D R AW 
D R STRZ CB4F  v Z e i g e r  in  St r i n g v o n  D RAW 
DRX  CB6 D w X - K oo r d i n a te f ü r  D RAW 
D R Y  C5A3 v V- K o or d i n a t e  f ü r  O R AW 
D R YANF CB 5 l  v An f a n g swe r t  ( y ) f ü r  D R AW 
O SCBMOUT 9A5A r ' d s - c bm ' a u s g e b e n  
DSCBMOUTI BDAA r ' d s - c b m ' a u s g e b e n  
D WERT  CBAE  v H i l f s v a r i a b l e  

1 E N D E  B F B B  1 E n de vo n S i m o n ' s B a s i c 
! = = = = = = = = = = = = = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
! S y m b o l n a me ! H e x . ! T ! B e d e u t u ng 1 
1 = = = = = = = = = = = = = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 

E N DSMB 8 2 2 A  r S i m o n ' s  B e f e h l b e e n d e n  1 
E R R L N  C51 D  w Z e i l e n n um me r , w o  F eh l e r  a u f t r a t l 
E R R N  C5F C  v F eh l e r c o de von  l e t z t e m  F e h l e r 1 
E X  C5AA w E n dwe r t  X - Ko o r d . f .  L I N E  ( u . a . ) ! 
EY C5A8 w E n dw e r t  Y - K oo r d . f .  L I N E  C u . a . ) ! 
F AR B S E T  9383 r F a r b e  f .  L OWCOL l o k a l ä n d e r n  1 
F E H L MTAB 88 BA  A T a b e l l e  d e r  F eh l e r m . - A d r e s s e n  1 
F E TCHANZ CB6 F  v A n z a h l de r Z e i c h e n  f ü r  F E TCH 1 
F ETCH L E N  CB 7 2  v L ä n g e  d e s  S t r i n g s  b e i F E TCH  1 
F E T C H T  B 0 5 3  r h o l t  Z e i c h e n  von  T a s t a t u r 1 
F ET C H TAB B 1 5B V T a b e l l e d e r  So n d e r  c o d e s  
F I L L B ER A278 r B e r e i c h m i t  Co d e  b e s c h r e i be n  
F LAGI CA5 2 v 1 H i l f s- F l ag 
FLASHF L C5 C6 v F L AS H- F l a g ( a k t i v  = 10 ) 
F L ASH F L S  C504 V F l a g - Ta b e l l e  f ü r  F L ASH- F a r b e n  
F L A S H S P  C5 C4 v F L ASH- Ge s c h w i n d i g ke i t  
F L ASH Z A E  C5C5 v I R Q- Z ä h l er f ü r  F L ASH 
FNAT 97B7 b AT- F un k t i o n  
F N CH E C K  9 0 E F  b CHECK- F u n k t i o n 
F N D I V  8F8 E b D I V- F un k t i o n  
F NDUP  8 D 69 b D U P - F u n k t i on 
F N E R R  9146 b E R R o r - F un k t i o n e n  E R R L N  u n d  E R R N  
F N E R R L N  9 1 58 b E R R LN- F u n k t i on 
F N E R R N  9 1 6 D  b E R R N- F u n k t i o n  
F N EX OR 8 D46 b EX OR - F u n k t i o n 
F N F RA C  8DF C b F RAC- F u n k t i o n  
F NG R AP H I C S  90CC b GRAP H I CS- F u n k t i o n  
F N I N K E Y  90A8 b I N K E Y- F un k t i o n  
F N I NSE R T  8 E B 3  b I N S E RT - F u n k t i on 
F N I N ST 9033 b I NST- F u n k t i o n  
F NJ OY 88 D4 b J OY - F u n k t i o n  
F N L I N  8 F E A  b L I N- F un k t i o n  
F NM OD 8 F B C b MOD- F u n k t i on 
F N P ENX 893A b P E NX - F u n k t i o n  
F N P ENY 8943 b P ENY- F u n k t i o n  
F N P L ACE  8 E4 F  b P L ACE - F u n k t i o n  
F N P OT 8 9 1 A  b P OT- F u n k t i on 
F N S O U N D  90 DA b SOUND- F u n k t i o n  
F N T E ST 8 F F C  b TEST- F u nk t i o n  
F R QTA B H  8 C06 C F r e q u e n z t a b e l l e L o w  f .  M u s i k  
F R QTABL 8 B F 2 C F re q u e n z t a b e l l e H i gh f .  M u s i k  
GADR TA B H  9446 C G ra f i k - R AM- Ad r e s s e n  H i gh 
GADR TABL 942 D C G r a f i k- R AM- Ad re s s e n  L ow 
GB ITCL R 9AB4 r l ö sc h t  B i t  i m  G r a f i k- RAM 
G B I TS ET 9AAB r s e t zt B i t  i m  G r a f i k- R AM 
GB I TTAB L 9340 C T a be l l e  zum  L ö s c h e n  vo n B i t s  

1 G B I TTAB S 1 9 3 3 0  1 C 1 T a b e l l e z um S e t z e n  v o n  B i t s ! 
1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1  
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
! S y m b o l n a m e  I Hex . ! T I B e d e u t u ng I 
! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 

GET2NYB  9 9 CC I r ! h o l t  zwe i We r te ( 0- 1 5 )  ! 
GETB I N  8CC3 r h o l t  B i n ä r z a h l 
G E T B Y TC 8 C75 r pr ü f t  a uf K o m m a  u n d  h o l t  B y t e  
G E T H E X  8CD7 r h o l t  H e x a d e z i m a l - W e r t  I 
G E T IN F F E4 K ho l t  e i n  Z e i ch e n  a u s  T a s t . p u ff . ! 
GE T P K TF 9370 r !  ho l t  P un k t f a r be ( n a c h  $ F 7 )  ! 
G E T R CWD AC8 D r h o l t  4 P a r a m e t e r  
G E TX Y X Y F  9359 r h o l t  5 P a r a m e t e r  
G F L AG C5AE v F l ag f .  B l o c k- Z e i ch n en 
GMEMF LAG C5B 3  v F l a g , f ü r  Gr a f i k - Mo d u s  
H EX 2 W  8 0 28 r ho l t  W e r t  v o n  2 - s te l l .  H e x z a h l 
H E X CON 8CEO r w a n d e l t  H e x z a h l n a c h  I n t e g e r  
H EX W  8 D 3 C  r b i l d e t  W e r t  v o n  H e x - Z i f f e r  
H I L F F L 1  C52 B v H i l f - F l a g  f .  P A I N T  
H I L F F L AG C52 C  v H i l f - F l ag f .  P A I N T  
I D I V  8F45 ! r g a n z z a h l i ge D i v i s i o n  
I D I V D E N D  C B C O  ! w D i v i d e n d  u nd E r g e b n i s  f .  I D I V  
I D I VR E ST CBC2 w R e s t  vo n I D I V  
I D I V SOR CBBB  w D i v i sor f ü r  I D I V  
I F F LAG C5 CB v !  E r g e b n i s  der  I F - B e d i n g u n g  
I NC$20 A039 r !  $ 20 , $ 2 1  um e i n s e r h ö h en 
I N C$20  9CDC  r !  $20 , $2 1  um  e i n s  e r h ö h e n  
I N CA6A7 9AE9 r !  $A6 , $ A7 um e i n s e r h ö h en 
I N CA8 A9 9AFO r !  $A8 , $A9 um  e i n s  e r h ö h e n  
I NCBASBZ 8 3 D B  r B a s i c - B e feh l s z e i g e r  e r hö h en 
I N K E Y  C5D6 v N um m e r  vo n F u n k t i o n s t a s t e  
J O Y W E RT CB70 v W e r t  von  J OY - A b f r a ge ( u . a . )  
K E R E R R B  E O F 9  B Be h a n d l u n g  von  Ke r n a l - F e h l e r n  
K E R ROMAUS 9406 r !  K e r n a l - R OM a u s b l e n d e n  ( H I RAM=O )  
K E R R O ME I N  940 E r K e r n a l - R OM e i n s c h . ( H I RAM = l )  
K EY F LAG C646 v F l a g ,  o b  KEY  g e s pe r r t  ( a k t i v=O )  
K E Y ON C5 E C  v g e d r ü c k t e  Ta s t e  be i ONK E Y 1  
K EY TAB C64 D V T a b e l l e d e r St r i n g s  f .  K EY 
K MX CB4 B  w K re i sm i t t e l p un k t  X - K o o r d . 
K MX M I N U S  AAB O r W e r t  v o n  K r e i sm p . X  a b z i e h en 
K MX P L US AA97 r !  We r t  zum Kre i sm p . X  a d d i e r e n  
K MY CB49 w K re i sm i t te l p u n k t  Y- K o o r d . 
K MYMI N U S  AAC8 r W e r t  von Kre i sm p . Y  a b z i e h e n  
K MY P L US AAA7 r We rt z um K r e i sm p . Y a d d i e r en  
KR E I S  A914 r E l l i p se bzw . P o l yg o n  ze i c h n e n  
K R E I S1 A94F r F o r t s e t z u ng v o n  K R E IS 
KRX  CB48 v E l l i p se n- R a d i u s  X - K o m p o n e n t e  
KRY  CBC5 v E l l i p s e n- R a d i u s  V - Ko m p o n e n t e  
LASTK E Y  C642 v L e t z t e  ge d r üc k t e  T a s t e 
L C F AR B 12 CB 1 B  v F a r b e n  1 u n d  2 v o n  L OW COL 
L CF A R B 3  CB 1 C  v F a r b e  3 f ü r  L O W  COL 
L CODE ! C5D5 v H i l f s z ä h l er f ü r  L I ST- R o u t i n e  ! 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
S y m b o l n a m e  ! H e x . ! T ! B e d e u t u ng ! 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
L I N Z E I  ! A35 E ! r ! L i n i e z i e h en ! 
L OCALTAB CA53 ! V 1 T a b e l l e d e r  a l s  L OCAL d e f . V a r . ! 
L OWCOL F L AG CB I D  v !  L OWCOL - F l a g  ( a k t i v  = 10 ) 
L P X  C500 v !  We r t  v o n  L i gh t - P e n  ( X - A n t e i l )  
L P Y  C50 1 v !  We rt v o n  L i g h t- P e n  ( Y- A n t e i l )  
L X ME R K  0 3 F B  v 1 Zw i s c h e n s pe i c h e r  f .  X b e i L I ST ! 
L Y M E R K  0 3 F A  v 1 Zw i s c h e n s p .  f .  Y b e i L I ST- R o u t . 1  
MB I T TABL  9780 C T a b e l l e zum  L ö s c h e n  vo n B i t s  ! 
MB I TTAB S 9778 C !  T a b e l le z um Set z e n  v o n  B i ts ! 
ME L D UNG  8208 T I E i n s c h a l t - Me l d u n g  1 
ME R K EP K T  B 9 D7 r I P u n k t  a uf P A I NT- S t a p e l  l e g e n  I 
ME R K Z E I  B49B r 1 Z e i c h e n  i m  P u f f e r  me r k e n  ( US E ) 1 
MF R EQ C599 w !  F re q u e nzwe rt b e i  M u s i k 
MOB B EW C5B4 v F l a g , o b  M OB b ew e g t  we r d e n  so l l ! 
MOBB EWEG A3AC r 1 MOB  bewe g en b z w . L i n i e z i e h e n  
MOB E X L  8C5B r 1 MOB i n  X - R i c h t . ve r k l e i n e r n  
MOB E X S  8 C4 1  r 1 MOB in  X - R i c h t . v e r g r öß e r n  
MOB E Y L  8C68 r MOB i n  Y- R i c h t . ve r k l e i n e r n  
M O B E Y S  8 C4 E  ! r MOB  i n  Y- R i c h t .  v e r g röß e r n  
MOB N R  C5BC  1 v N um m e r  de s S p r i t e s  
MOBNR2  C5 BB 1 v D o p p e l t e  S p r i t e n u m m e r  
MOB P OSS  962 5  1 r Se t ze ne u e  MOB - P o s i t i o n  
MOBS P E E D  C5B5 1 v Ge s c hw i n d i g k e i t  d e s MOB ' s  
M OD U L T E X T  8004 T Text  z u r  Mo d u l - E r k e n n u n g  
M OV E B EF AC5D b A l l e  Move- u n d  S e ra I l - B e f e h l e  
M OV E D R  AEC6 r 1 Mo ve na c h  un t e n  o d e r  re c h t s  ! 
MOV E TAB CB I E  V 1 P l a t z  f .  a l te Z e i l e  b zw . S p a l t e ! 
MOV E U L  AD8 D r I Mo ve n a c h  o be n  o d e r  l i n k s  I 
MOV EZ ACB5 v I Z ä h l er f ü r  M o v e - B e f e h l e  
MR EGADR  CB8 C  w 1 B a s i s - Ad r e s s e  i m  SI D f .  St i mme  
M U L T I J N  C5BO  v M u l t i - F l a g ( a k t i v  = $ 2 C )  
MUS I CA D R  CB 9 B ! w Ad r e s s e de s St r i n g s  n a c h  M U S I C  
M U S I C D A U  CB 96 v T o n- D a u e r- P a r a m e t e r  v o n  M US I C  
MUS I CL E N  CB 9 E  v L ä n g e  de s St r i n g s  n a c h  M US I C  
M U S I C Z l  CB9 D  v Z ä h l er f ü r  M u s i k  ( SI R QP A L Y ) 
MUSI CZ2 CB86 v Z ä h l e r  f ü r  M u s i k  
M U S I CZ3 CB88 v Z ä h l er für  M u s i k 
MUSI CZ4 CB8 A  ! v Z ä h l e r  f ü r  M u s i k  
M U S ICZ5 CB9F 1 v Z ä h l er für M u s i k  
N E USTR  B47 D I B N e u e n  S t r i n g e i n r i c h t e n  
NOT E N TAB 8 B D E  1 T T a b . m i t  d e n  z u l . N o t e n z e i c h e n  
N O T E S U C H  8BAI r !  s u c h e  N o t e  i n  N O T EN TAB 
NRM  1 A8 37 r !  n o r m i e r t  V i d e o- R e g i s t e r  
ON E R R OR F LAG ! C5 F B  v !  O N  ERROR- F l a g  ( a k t i v  = 10 ) 
ON E R R Z E I G  C5F9 w !  Z e i g e r  a uf E r r o r- R o u t i ne 
ONK E Y l  9DBA  r !  b eh a n d e l t  ONK E Y  b e i I R Q  

! ONK EY F LA G  1 C5 E A  ! v 1 ON K E Y - F l a g  ( a k t i v  = 1 0 ) ! 
1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
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1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
1 Symbo l n a m e  1 H e x . 1 T 1 B e d e u t u ng ! 
1 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 

ONK EYZ E I G  
O P E N  
OP TF L AG 
OUT= 
O UTASC 
P AG E F L AG 
P AG EW E R T  
P AKTY 
P E NABFR  
P E NDF L AG 
P K B ER 
P L AY E N D  
P LAY F LAG 
P L P OS 
P OR TS P EI 
P OS 
P OSI 
P R E STOR 
P R OCN F F L  
P SP E I B E  
P S P E I NMI  
P TE STI  
P UNKT 
P US H STR 
PX HTAB 
PX L TAB 
P YALT 
P YMERK  
P Y TAB 
P Z E I G  
P Z E I L B  
R I CHTZ 
R OTGR 
R VS B L AN K  
SASCF L P  
SBAS B E F  
S B R K  
SBZ P L Y  
SCHK COM 
SCHKCOMI 
SCHKK LZ 
SCHK Z E I  
SCHRART 
SCL R CH 
SCOS 
SE R R OUT 
SETF N P A R  

C5 E8 1 w 
F F CO 1 K 
C5DC 1 v 
A040 1 r 
A02 B 1 r 
C58 C I v 
C58 D I v 
CA51 I v 
8 94 E  I r 
C5DD  v !  
AA7 1 r I 
8AD E r I 
CB 9 1  v I 
CB B I  v I 
C596 v I 
C5 1 F  v I 
C520 v I 
813B  r I 
C597 v I 
81 2 C  r I 
C58 B v I 
A26 1  r I 
9297 r 1 
B4CA B I 
C75 1 V I 
C850 V !  
CA50 v !  
CA4F v I 
C94F V I 
CA4 E v I 
0 1 F B  V I 
CB 7C v 
C50 2 I v 
B 170 r 
8079 r 
917A r 
8 3 14 b 
80 F D  r 
803 1 r 
8067 r 
807F r 
805 E r 
CB4 D v 
80 00 r 
8028 r 
888 C r 
F F B D  K 

Z e i g e r  a uf ONKEY- R o u t i ne I 
ö ff n e t  D a t e i I 
OP T I ON- F l a g ( a k t i v  = 10 ) 
G l e i c h h e i t s ze i c h e n  a u s g e b e n  
Text  a b  $ 0 100 a u s g e b e n  
P AGE- F l a g  ( a k t i v  = 10 ) 
Z e i l e nz a h l  f ü r  P AGE 
a k t . Y-Koo r d . b e i P A I N T  
L i g h t- P e n- A b f r a ge 
F l a g , ob  P ro g r am m  z u  E n d e  
a b so l u te K oo r d . b e r e c h n e n  
M u s i k  a l s  bee n d e t  ke n n ze i c h n e n  
s p i e l t g e r a de M u s i k ? ( j a = 10 ) 
P o s i t i o n  be i P LACE 
S p e i c h e r  für a l t e n  P o r t - W e r t  
P o s i t i o n s zä h . b e i St r i n g - B e f . 
P o s i t i o n s z ä h . b e i St r i n g - B e f . 
ste l l t  a l t e n  We r t  i m  P o r t  h e r  ! 
F l a g ,  o b  ' proc  not  f . ' a u s g e b e n  
P o r t - We r t  s i c h e r n  u n d  B a s i c  e i n  
P o r t- W e r t  b e i NMI  
Te s t e t  P u n k t  i m  H i r e s- Mo d u s  
ze i c h n et  e i n e n  P u n k t  
br i n g t  St r i n g - D e s k r . a uf St a p e l 
S t a p e l  d e r  X - K . ( h i g h ) f .  P A I N T  
St a p e l  de r X - K . ( low ) f .  P AI N T  
a l te r  V - W e r t  b e i  P A I NT 
Me r k e r  f ü r  Y b e i P a i n t 
S t a p e l  d e r  Y- K .  f ü r  P A I NT 
Z e i g e r  i n  P AI N T- St a pe l 
B e re i ch f ü r  P ro g r a mm z e i l e I 
R i c h t u n g s f l a g  u .  Z ä h . b .  Mo ve b . 
Größe  b e i R OT/DRAW 
e i n  R VS - L e e r z e i c h e n  a u s g e b e n  
Text i n  F l i e s skomma  w a n de l n  
B e fe h l dek o d i e r e n  u n d  a u s f üh r . 
B R K- R o u t i ne vo n S i m o n ' s  B a s i c  
Ba s i c- Z e i g e r  um Y e r h ö h e n  
pr üf t , o b  Komma  f o l g t 
p r ü f t , ob  Ko m m a  fo l g t  
p r üf t ,  o b  K l a m m e r  z u  f o l g t  
p r ü f t , o b  Co d e  i m  A k k u  fo l g t  
Sch r i f t a rt f ü r  TEXT 
sc h l i e s s t  a l l e  Ka n ä l e 
r u ft  B a s i c- S I N- F u n k t i on a uf 
g i b t S i m o n ' s- F e h l e r m e l d u n g  a u s  
s e t z t  F i l e n a me n p a r a m e t er 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
! Sym b o l n a m e  H e x . ! T B e d e u t u n g  ! 
! = = = = = = = = = = = =  = = = = = = = = = =  = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 

S E TF PAR F F B A  ! K s e t z t  F i l e p a r a me t e r  
SF ACA O R  80 16 ! r w a n d e l t  F AC i n  Ad r e s sf o r m a t  
SF ACAR G 809 1 ! r ü b e r t r ä g t  F A C  n a c h  ARG  
SF ACA S C  80 B 5  ! r wa n d e l t  F AC i n  T e x t  um ! 
SF O I V  80AC r r u f t  B a s i c - F l i e s s k . O i v i s i on a u f !  
SF L O F AC K  80 A3 r l ä d t  F AC m i t  K o n s t a n t e  
S F M U L T  809A r !  r u ft  B a s i c- F l i e s s k . - M u l t .  a u f ! 
SF R E STR 8043  r !  h o l t  S t r i n g p a r a me t e r  ( n . F RM E V L ) ! 
S F R M E V L  8 0 3 A  r !  we r t e t  b e l i e b i g e n  Au s d r u c k  a u s  ! 
SF RMN UM 80 00 r !  we r t e t  n um e r i s c h e n A u s d r u c k  a u s ! 
SG E TAOR 9427 r ! h o l t  Ad r e s s p a r a m e t e r  ! 
S G E TA O R2 94 1 5  r h o l t  Ad r e s s pa r a me t e r  
S G E TAR I 8 C8 0  r we r t e t  a r i t h m e t . E l e m e n t  a u s  
S G E TA R I 1  80 7C r ! r uf t  Ba s i c - G E TA R I- R o u t i n e  a uf 
SGE TB Y T 1  8 1 06 r h o l t  B y t e- P a r am e t e r  
S G E TB YTC  8 1 F C  r p r ü f t  a uf Kom m a  u n d  h o l t  B y t eP 
SG E TB Y T N  8 2 0 2 ! r ü b e r l i e s t  Co de  u nd h o l t  B y t e - P 
S G E T STR 86B7 ! r h o l t  S t r i n g p a r a me t e r  
SGE T S TR 1 8 C7B ! r h o l t  St r i n g p a r a me t e r  
S G E T STR N 86B4 ! r ü b e r l . Co d e  u .  h o l t  S t r i n g p a r .  
SGE TVAR 80 B E  r h o l t  V a r i a b l e n p a r a me t e r 
SG O T01  80 55 r zum  B a s i c - GOTO- B e f e h l 
SGOT011  8 1 0 F  r z u m  B a s i c- GOTO- B e f e h l 
S H COCTF L 0 28 0  s F l a g f .  Sh i ft/C=/CTR L 
S H W E RTTAB  98 9 2  C W e r t  von  Sh . /C= f ü r  K EY 
S I O TA B  9A54 C T a b .  d .  B a s i s a d r .  d .  S I O  / S t . 
SI NMAL K RX  AA0 1 r b i l d e t  S I N ( W i n ke l ) * K R X  
S I N P UT1  80 E B  r zum  B a s i c - I NP U T- Be f e h l 
S I NTOUT 804C r g i bt I n t e g e r- Z a h l  a u s 
S I RQ 9694 b S i mo n ' s I RQ- R o u t i n e  ( B F LAS H )  
S I R Q2 9 7 0 2  r F o r t s e t zu ng ( F LASH ) 
S I RQ3 98 50 r Fo r t se t z u ng ( I NK E Y )  
S I R Q4 9896 r F o r t s e t z u n g  ( K E Y )  
S I RQ5 98F F r Fo r t s e t z u n g  ( P L AY )  
S I R Q P L AY 8A6 1 r I R Q- U n t e r ro u t i ne f ü r  P L AY 
S L I S T  82 4 0  b S i mo n ' s  L i s t- R o u t i n e  ( Te i l  1 )  
SL I ST1  824A r zur  B a s i c- L i s t- R o u t i ne 
SL I S T2 82 5 3  r I z u r  B a s i c- L i s t- Sc h l e i fe 
SL I ST3 B E CB r I S i m o n ' s L i s t- R o u t i n e ( Te i l 2 )  I 
S L O OP 82 5C  b E i n g a be s c h l e i fe ( S i mo n ' s  Ve r s . ) !  
S N E X T TR 80 E 2  r s u c h t  n ä c h s t e s T r e n n z e i c h e n  ! 
S NM I  82 F A  b S i mo n ' s NM I- Ro u t i n e  
S NM I V E C  800 2 S !  NM I - V e k t o r  i m  S i m o n ' s M o d u l  
S OP E N  8 1 2 3  r I r uf t  Ba s i c- B e fe h l OP E N  a uf 
S P A L T E A N F  CB77 v !  Anfa n g s s pa l te f ü r  Mo v e b e f e h l e  
S P A L T ENANZ CB78 ! v S oa l t e nza h l fü r Mo ve b e f e h l e  
S P EX EC ! C62 C  ! v I S t a c k p o i n t e r  f ü r  EX E C  

! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 
! S ym b o l n a me  ! H e x . ! T ! B e d e u t u n g  ! 
! = = = = = = = = = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = , 

S P LOOP  1 C64 1 v 
S P R EP E AT C6 17  v 
S P R TAB 8 6 C4 A 
S P UFO CR 80 F4 r !  
SR EM 8009 r 
S RTAB  CB AO V 
SSGE TAO R 94 15 r 
S S I N  80 1F  r 
SSMNI  8 1 18 b 
S STA RT 80 0A b 
SSTR P Z  8070 r 
S TACKEX E C  C6 18 W 
S TACKL O O P  C6 2 0  W 
S TA CKR EP E AT C60 3  W 
STA R TV E C  800 0 S 
S T E S TOI RM 80 C7 r 
S T I M ME I N  8 C 1 A  r 
S T I MM E N R  CB A8 ! v 
STR1  CBAB ! v 
S TR L E N 1  CB B7 v 
S TR L E N2 CB B4 v 
S TR Z 1 C5 18 ! v 
S T RZ2 C5 19 v 
S UCHCOOE  9C39 r 
S U CHCOO E N  9C60 r 
SWARM 9E9C b 
SX F L P  8088 r 
SX YF  LP  8CCO r 
TAB? 86AA V 
TA B B EF 83 E2  T 
TAB J OY 8 9 1 2 C 
TA B R O T  Al l E  C 
TA B SAUB E R  B96 E r !  
TA BSA UB E R 1  B9 75 r !  
TAST P U F F  0277 s !  
T ES TF R E I B 9 B A  r 
T EX T C HR B EO A  T 
T EX T KE Y  B E06 T 
TRACE1  896A ! r 
TR ACE F LAG C60 1 ! v 
TR ACE S H 1 8 9 E9 r 
T R ACE SHOW 89E2 r 
TR ACE TAB C53 1 V 
T R ACE TA B + 36 ! C555 V 
TR S H I F T  8998 ! r 
U E B E R4 A6 F E  ! r 

! U E B E R O R E H  C5 2 F ! v 
! = = = = = = = = = = = = = = = = = = = = = = = 

S t a c k po i n t e r  f ü r  LOOP  
St a c k po i n t e r  fü r R EP E AT 
S p r u n g ta b e l l e f ü r  B e f e h l e  
P uf fe r  m i t  0 a b s c h l . u n d  Re t u r n  
z u m  B a s i c- B e f e h l R EM 
T a be l l e  fü r S u s t a i n/R e l e a s e  
h o l t  Ad r e s s p a r a me t e r  
r uf t  Ba s i c - F u nk t i o n S I N  a uf 
NMI- E i n s p r u n g , we n n  K E R NAL  a u s  
Ka l t s ta rt- Ad r e s s e  von  S i m . B .  
b e r e c h n e t  Z e i l e n s ta r t a d r e s se 
S t a c k  f ü r  E X E C  
St a c k  f ü r  L OOP 
St a c k  f ü r  R EP E AT 
Mod u l - R e s e t - V e k t o r  
p r uf t  a uf P ro g r a mm-Mo d u s  
s c h l e t e t  St i mme  e i n  
N um me r  d e r  ak t .  St i mme ! 
H i l f s a d r e s se b e i S t r i n g b e f e h l e n ! 
St r i n g l g e .  d .  l . St r .  b .  St r b e f . ! 
St r i n g l ge .  d .  2 . St r . b .  St r b e f . ! 
H i l f s ze l l e fü r S t r i n g - B e f e h l e  1 
H i l f s ze l l e f ü r  St r i n g - B e f e h l e  
s u c h t  Co d e  i m  P ro g r a m m  
ü b e r l i e s t  C o d e  u n d  s u c h t  d a n n  
S i mo n ' s  Wa r m s ta r t  
w a nde l t  n a c h  F l i e s s k .  ( X = Ex p . )  
wa n d e l t  Z a h l i n  ( X /Y ) n a c h  F l k . ! 
f r a g w ü r d i g e  T a be l l e 
T a be l l e d e r  B e f e h l swö r t e r  
Ta be l l e d e r  Jo y s t i c k - W e r t e  
T a  b .  fü r R i c h t u n g e n  b e  i O RAW 
' s ä u b e r t ' S t a pe l  f ü r  P A I N T  
F o r t se t z u n g  v on T A B SA UB E R  
T a s t a t u r p u f f e r  
p r ü f t / ob  P u nk t ge se tz t ( P A I N T )  
T e x t  " CH R$ ( 1 3 ) " 
Text " K EY " 
b e h a n de l t  TRAGE 
T R AG E - F l a g ( 1 0 = a k t i v ) 
F o r t s e t z u ng v o n TRAGE S H OW 
be s c h r e i b t T R AGE- F e n s t e r  
Ta be l l e d e r  l e t zt e n  Z e i l e n n r n .  
l e t z t e  Z e i l e n n um me r  ! 
s c h i e b t  Z n r n  i n  TR ACETA B  we i t e r ! 
ü b e r l i e s t  4 B y t e  de s P r o g r a m m s  ! 
F l a g ,  we n n  360 G r a d ü b e r s c h r . ! 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! 
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
Sym b o l n a m e  ! H e x . ! T ! B e d e u t u n g  

= = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
U S E L E N  
U SEP UF F 
V G L A  
V G L A E  
V G L E  
V I CA O S  
V I C H I F A R  
V IC l f{QF  
V I CI R QM 
V I CL P X  
V I CL P Y  
V I CM E A  
V I C M EX 
V I CM E Y  
V I CM F A  
V I CMMC 
V I CMMC1  
V I CMMC2 
V I CM P R  
V I CMX 
V I CMX8 
V ICMY  
V I CR A F A R  
V IC S Tl 
V ICST2 
V I D RAMH I 
WARM 
WA V E TA B  
W E I S S EC K  
W I N K SW 
X 1 23  
XO I F F 
X M AX H I GH 
XMAX L O W  
X NYB  
YO I F F 
YN EXT  
ZA EH L E R  
ZA E H L M 1  

I ZA EHL M2 
ZAE I RQ 
ZA E S EC 
Z E I L EANF  
Z E I L E NANZ 
Z E I UMW 
Z E I U M W 1  
ZN  

0 2 0 0 ! v 
0 2 1 2 ! v 
C52 3 w 
A6 16  r 
C5 1 A  w 
0 0 18 P 
0 0 2 1 P 
00 19 P 
00 1 A  P 
00 1 3  P 
0 0 14 P 
00 1 5  P 
00 1 0  P 
0 0 17 P 
0 0 27 P 
OO l C  P 
0 0 2 5  P 
0 0 26 P 
D 0 1 B  P 
D O OO P 
0 0 1 0  P 
0 0 0 1  P 
002 0 P 
0 0 1 1  P 
0 0 16 P 
0 28 8  s 
E 386 B 
C6 4A V 
8 A3A  r 
CB4 0  w !  
9A6F r 
C5A6 w 
C52 E  v !  
C520  v 
9A6 A r 
C59F w !  
A50 C  r 
CB 7A  v 
CB 7 E  v !  
CB80 v 
C5 16 I v 
C517  I v 
CB76 v !  
CB 7 9  v 
8 2 34 b 
A B7 9  b 
C586 w !  

L ä n g e  de s S t r i n g s  b e i USE  
R e s u l t a t - St r i n g b e i U S E  
Ve r g l e i c h swe r t  1 
Ve r g l e i c h sr o u t i n e  
V e r g l e i c h sw e r t  2 
V I C Ad r e s sr e g i s t e r  
V IC H i n t e r g r u n d f a r b e  0 
V I C  In t e r r u p t - F l a g - R e g i s t e r  
V IC I n t e r r u p t- M a s ke 
V I C  L i gh t- P e n- X  R e g i s t e r  
V I C L i g h t - P e n- Y  R e g i s t e r  
V I C  MOB ' s  e i n/a u s  
V IC MOB ' s  ve r g r . X - R i c h t u n g  
V I C MOB ' s  ve r g r . V - R i c h t u n g  
V I C MOB - F a r b e  ( M OB 0 )  
V I C MOB - Ar t  ( M u l t i  ? )  
V IC MOB- F a r b e  1 
V IC MOB - F a r b e  2 
V IC MOB - P r i o r i t ä t  
V I C MOB - K o or d i n a t e n  X ( B i t  0 - 7  
V I C  MOB - K oo r d i n a t e n  X ( B i t  8 )  
V IC MOB - K o or d i n a t e n  Y 
V I C R a h me n f a r be 
V IC St e u e r r e g i s t e r  1 
V IC St e u e r r e g i s t e r 2 
H i g h - B y t e  Be g i n n V i d eo - R AM 
n o r m a l e r  B a s i c - W a r m s t a r t  
T a be l l e d e r  We l l e nf o r me n  
We i s s e s F e n s t e r  f .  TR A C E  m a l e n  
W i nke l - Sc h r i t twe i t e  f .  KR E I S  
p r ü f t , o b  X zw i s c h e n  1 u n d  3 
D i f fe r e nz d e r  X - K o or d i n a t e n  
Max . X - K o o r d .  ( H i g h - B y t e ) 
Max . X - K o or d .  ( L o w- B y t e )  
p r ü f t , o b  X k l e i n e r  16 
D i f fe r e n z  der V - K o o r d i n a t e n  
pe i l t n ä c h s t e n  V - W e r t  a n  
H i l f s z äh l e r  
H i l f s z ä h l e r  
H i l f s z ä h l e r  
Z ä h l e r f ü r  1/60 s e c . 
Z äh l e r  f ü r S e k u n d e n  ( PA US E )  
A n f a n g s z e i l e f ü r  Mo v e b e f e h l e  
Z e i l e n a nza h l f ü r Mo ve b e f e h l e  
Um wa n d l u n g  e i n e r  P ro g . - Z e i l e  
Fo r t se tz u n g  v on Z E I U M W  
Z e i l e n n um m e r  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
I Sym b o l n a m e  ! H e x . I T ! B e de u t u ng 
! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = �= = = = =  
I Z W I S P 2  ! CB54 ! v ! H i l f s ze l l e 
I Z W I S P 3  I CB8 4  ! v I H i l f s ze l l e  
I Z W I S P4 ! CB 7 1  ! v ! H i l f s ze l l e 
! ZWSP E l l I C570 ! v ! H i l f s ze l l e 
! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

0 073 CHR GET  80 09  S R EM 
0079 CHR GOT 80 E 2  S N E X T TR 
0 1F B P Z E I L B  80 E B  SINP UTl  
0 1 FE AUTOZ I 80F4 SP UFOCR  
0 1F F AUTOZ I+ l  80 F O  SB Z P L Y  
0200  U S E L EN 8 1 06 SGETBYT l 
0 2 1 2  U SEP UF F 8 1 0F SG OTOl l 
0277  TAST P UFF  81 18 S SMN I 
0 28 6 AK TF AR B 8 1 2 3  S OP E N  
0 28 8  V I O R AM H I  8 1 2 C  P S P E I B E  
0 28 0  SH COCTF L 81 3B PR E STOR 
03FA  LYME R K  8147 B EF C OL O  
0 3F B LXME RK 81 F C  SGETBYTC  
8000  S TART V E C  8 2 0 2  SGETBYTN 
80 02 S NM IV E C  82 08 M E LD UNG 
8004 MOD U L T EX T  822A E N O SMB  
8 0 0A SSTART 82 34 Z E IUMW 
8000 S F R MN UM 8240 SL I S T  
80 16 SF ACAO R 824A SL I S Tl 
80 1 F  S S I N  8 2 5 3  SL I S T2 
80 28 S CO S  82 5C SL OOP 
803 1 SCHKCOM 8 2 E C  BASR OMAU 
80 3A SF R M E V L  82 F 3  B AS ROME I 
804 3 SFR E STR 82FA SNM I 
804C S I N T OU T  83 14 S B RK 
805 5 SGOT01 8344 B E F ME R G E  
8 0 5 E  SCHKZ E I  83 7F B EF R E N UM 
806 7 SCHKCOM1 8 30B I N CBASBZ 
8 0 70 S STRP Z 83 E2 TABBEF  
807 9 SASCF L P  86AA TAB ?  
8 0 7C SGETA R I l  86B4 S G E T S TR N  
807F SCH K K L Z  8 6 B 7  SG ETSTR 
808 8 SX F LP 86C4 S P R TA B  
8 0 9 1  SF ACAR G 86C5 SP R TAB + 1  
809A SF MU L T 888A BAOM O D E  
80A3 SF L O F ACK 888C SER R O U T  
80AC SF O I V  88B A  F E H L MTA B 
80 B 5  SF ACASC 88B 13 F EHL MTAB + 1  
80 B E  SG E T V AR 8804 F NJ OY 
80C7 S T E ST O I RM 8 9 1 2  TABJ OY 
8 0 00 S CL RC H  891A FNP OT  
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8 93A  FNP E NX 9297 P U NK T 
8943 F N P E NY 9330 Gl� I T TA B S  
8 94E  P E NA B F R  9340 G B I T TA B L  
896A TR AC E1  9350 ß E F L I N E  
8 998 T R S H I FT 93 59 G E TX YX YF  
8 9 E 2  TRACE S H OW 9370 G E T P K TF 
8 9E 9  T R ACE S H 1  938 3 F A R B S E T  
8 A3A WE I S S E CK 930C B EF L OW C OL 
8 A6 1  S I RQP L AY 9406 K E R ROMA US  
8AOE  P L AY E N O  940 E  K E R R OME I N  
8 B A1 N O T E S U C H  94 1 5  S SGE TAD R 
8 B O E  N O T EN TAB 94 1 5  S G E TAO R 2  
8 B F2 F R QTA B L  9427 S G E TA D R  
8 C 06 F R QTABH 942 D GAO R TABL  
8 C 1A STI MME IN 9446 G AO R TABH 
8 C4 1  MOB EX S  945F A4MAL40 
8 C4 E  MOB EY S 948 9 B EF C I R CL E 
8 C5B MOB EX L  94 C E  2 0 P L 4 0  
8 C6 8  M OB EYL  940 C 2 3P L40  
8 C7 5  G E T B Y TC 94 EA B E F M U L T I  
8 C7B  SG E T S TR 1  9537 B EF COL O U R  
8 C8 0  SGE TAR I 9546 B EF O I R  
8 CA B  CHHEX C HR 95C8 B E F MMOB 
8 CC3 G E TB IN  96 2 5  MOBP O S S  
8 C CO SX Y F L P  9669 B E F B F L AS H 
8 C 0 7  G E T H EX 9694 S I R Q  
8 CEO  HEX CON 960 A  B EF MOB S ET 
8 0 28 H EX 2 W  9759  B E F M U S I C  
8 0 3 C  HEX W 9778 M B I T TA B S  
8 04 6  F N EX OR 9780 MB I T TAB L 
8 0 6 9  F N O UP 9788 B ITWTAB  
8 0F C  F N F R AC 9790 B E F F L ASH 
8 E4 F  FNP L ACE  97B7 F N AT 
8 E B 3  F N I NS E R T  9 7 0 2  S I R Q 2  
8 F 4 5  I D I V  9836 B EF PAGE  
8 F 8 E  F N O I V  98 5 0  S I R Q 3  
8 F BC FNM O O  9892 S HWE R T TA B  
8 F EA F N L I N  9896 S I R Q4 
8 F FC FN T E S T  98F F SI RQ5 
9033 F N I NST  9 9 18 B E F P L AY 
90A8 F N IN K E Y  9947 B EF CE NTR E 
90CC F N GR AP H I CS 9979  B E F E N V E L OP E 
90 0 A  FN SOU N O  99CC G E T2 N Y B  
90EF  F N C H E CK 9 9 E8 B E F CGOTO 
9 1 4 6  F N E R R  99F7 B EF WA V E  
9 1 5 8  F N E R R L N  9A09 B INCON  
9 1 6 0  FN E R R N  9A54 S I D TA B  
9 174 B EFO 9A5A O S CB M O U T  
9 1 7A SB ASB E F  9A6A XN Y B  
9 1 F F  B EF H I R ES 9A6F X 1 2 3  
9 26 7  B EF PL O T  9AAB G B I T S E T  
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9AB4 G B I T CL R  A2 F4 B EF L O CA L  
9A E 9  I N CA6A7 A3 3C B EF G L OBAL  
9AFO I N CA8 A9 A3 5E UNZ E I  
9AF 7  B E F R E P E AT A3AC MOB B E W E G  
9 B 1 5  B E F U NTI L A50C YN EX T 
9B48 B EF R E T R ACE A594 B E F F I N D  
9 B 5A B E F T R ACE A6 16 VGLAE  
9B6 3 B EF OP T I ON A6 2 E  B EF D E S I GN 
9 B 6 C B E F I F  A6F E  U E B E R4 
9 B D 6  B EF AUTO A70A D E S TAB 3 
9C05  B EF R E S E T  A71 2 D E STA B2 
9C2A B EF CALL  A7 1A D E S TAB 1 
9 C39 S UCH CODE  A768 B EF R L O CM 
9 C6 0  S U C H C O D E N  A7A6 B E F CMOB  
9 C D C  I N C$ 2 0  A7B5  B E F BC K GN D S  
9CE3  B E F EX EC A7 E2 B EF P AU S E  
90 19 B EF E NDP R O C  A8 3 1  B E F N RM 
9 0 3 7  B E F EX I T  A837 N R M  
9 D 6 F  B EF E N D L O OP A8 56 B EF MOB OF F 
9 08 9  B EF ON K EY A865 B E F OF F  
9 D B 2  B EF D I SA B L E A8 76 B E F A RC 
9 DBA O N K E Y l  A88 D A R C 1  
9 E O F  B EF R E SUM E A9 14 K R E I S  
9 E24 B EF L OOP A94F K R E I S 1  
9 E4 2  B EF D E L AY AA0 1 SINMA L K R X  
9 E4 B  B EF S E C LJ R E  AA1F  COSMA L K R Y  
9 E 6 E  B E F ON ER R  AA3 D A8 A9BOGM 
9 E94 B E F NO E R R  AA7 1 P K B E R  
9 E 9 C  SWARM AA9 7 K MX P L US 
9 E D 1 B EF OUT AAA7 K MY P L U S  
9 E DA B EF OL D  AABO KMX M IN US 
9 F 1 F  B E F R COMP AAC8 KMYM I N U S  
9 F 3 0  B EF PR O C  AAD7 A8 A9 D I V90 
9 F 3 F  B EF D UMP ABlO  B E F ANGL  
A0 02 B NM I V E C  AB7 9 Z E IUMW1  
A02 B  O U TASC AC5D MOV E B E F  
A0 39 I N C$ 2 0  AC8 D GETR CWD 
A040 OUT= ACB 5 MOV EZ  
A045 C HA R E N 1  AD8 D MOV E UL 
A04C  CHAR E N O  A E C6 MOV E D R  
A0 57 B EF LJ R AW AEF7  C H K KL Z  
Al l E  T A B  ROT  AEFA  CH K K L A  
A 1 5E  B E F R O T  AEFLJ  CHK COM 
A186 B E F CHAR B004 B EF F ETCH 
A1B4  C HA RZ E I  B053 F ET CH T 
A2 6 1  P T E S T l  B 1 5B F E TCH TAB 
A270 B E F H I C OL 8170  R V SB LANK 
A278 F I L L B E R B 18 F  B EF S CR SV  
A2 97 B EF F I L L  A 1 D C  B EF S CR L D  
A2 DO B E F F C HR  B 2 2 9  B EF T EX T  
A2 E2  ß EF F COL 8300 B E F C S E T  
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B 3 3F B E F V OL  C5 7C D R EH SI N N  
B 3 5 0  B E F D I SK C57D Z WS P E I l  
B 393  B EF U SE C58 6  Z N  
B47D N E U S TR C58 7 Z N + I  
B4 9B ME RK Z E I C58B P SP E INM I 
B4 AO B EF H R D C P Y  C58 C PAG E F LAG 
B4 CA P U S H STR C58 D  PAGE W E RT 
B 5 90 B EF K EY C59 6 P OR T S P E I  
B 5 E8 B EF P A I N T  C5 97 AX i P R O CNF F L  
B96E  TAB SA U B E R  C598 AX + I  
B975 TA BSA UB E R I  C5 99 M FR EQ 
B 9BA T E S TF R E I  C59A M F R EQ+ I 
B9D7  M E RK E P K T  C59F Y D I F F  
B9F I B E F C OP Y  C5AO Y D I F F + I  
B AF7 B E F R E C  C5AI D I F F V  
B C6 E  B EF B L OCK C5A2 O I F F V + I  
B C77 B LO C KZ E I C5A3 D RY 
BDAA D S CBMOUTl  C5A6 X D I F F  
B D AD B EF MEM C5A7 XD I F F + I  
B O F 7  B E F D ET E CT C5A8 E Y  
B E06 T EX T K E Y  C5A9 EY + I  
B EOA T EX TCHR  C5AA EX 
B EI 3  B EF D I S P L AY C5A B  EX + I  
B E CB SL I S T3 C5AC AY 
B F B B  E N D E  C5AD AY + I  
C500 L P X  C5AE GF LAG 
C50 I  L P Y  C5BO MULTIJN  
C502 R OTGR C5B I AUTO I N C  
C503 D R GRZ C5B2 A UTOF LAG 
C504 F L ASH F LS C5B 3 GMEMFLAG 
C5 I4 D ET EC T ER G  C5B4 M OB B EW 
C5 I 5  D E T ECTART C5B 5 MOBSP E E D  
C5 I6 Z A E I R Q  C5B B  MOB N R2 
C5 I 7  ZAESEC  C5BC MOBNR  
C5 I8 S TR Z I C5 C4 F LAS HSP 
C5 I 9  STRZ2  C5C5 F LASHZAE 
C5 IA VGL E C5C6 F LAS HF L 
C5 I B  V G L E + I  C5CB I F F LAG 
C5 ID  E R R L N  C5D5 L COD E 
C5 I E  E R R L N + I  C5D6 I N K EY 
C5 IF  P O S  C5D7 B F LAS H SP 
C52 0  P OSI  C5D8 B F L Z A E  
C 5 2 3  VGLA  C5D 9  B F LASHF I 
C524 V G L A + I  C5DA B F LASH F 2  
C52B HI L F F L l  C5D B  B F L AS HJ N  
C52C H I L F F LAG C5DC OP TF LAG 
C52D X MAX L O W  C5D D  P E NDF LAG 
C52 E  X MAX H I GH C5 E 2  COP BYT E 
C52F U E B E R D R EH C5E4 C OD EZ A E  
C53 I TR ACE TAB C5 E 6  COPZAEY  
C555 T R ACETAB+36  C5E8 O NK E Y Z E IG  



2 94 Ka p i t e l  6 

C5E9 O N K E YZ E I G + l  CB6 5  O R IN CX 
C5EA ONKEYF LAG CB69 O R INCY 
C5EC KEY ON CB60  ORX 
C5FO B ASBZK CB6 E O R X + l j CHGR 
C5F l B ASB ZK+ l CB6 F  FET CHANZ 
C5F8 O E L AY CB70 JOYWE R T  
C5F 9 O N E R RI E IG CB7l Z W ISP4 
C5FA ONE R R l E I G + l  CB72 F ETCH L E N  
C5F B ON E R R OR F L AG CB76 I E IL EANF 
C5F C  E R R N  CB77 SPALTEANF 
C60 l  TR ACEF LAG CB78 SPALT ENANI 
C60 3 S TACK R EP EAT CB79 Z E I L ENANZ 
C6 l7  S P R EP E AT CB7A ZA EHL E R  
C6 l8 STAC K EX EC CB7C R ICHTI 
C6 2 C  SP EX EC  CB7E  IAEHL Ml 
C62 0  STACK L OOP CB80 IAEHL M2 
C64 l  SP L O OP CB82 BWF LAG 
C642 L AST K EY CB84 I W I S P 3  
C646 K E Y F LAG CB8 6  M U S I CZ2  
C64A WAV E TAB CB8 8 MUSICl3  
C640 KEYTA B  CB8A MUSI Cl4 
C75 l P X H TAB CB8C MR EGAOR 
C752 P X H TA B+ l  CB8 0  MR EGAO R + l  
C850  PX L TAB CB9 l  P L AY F LAG 
C8 5l PX L TAB+ l CB 96 M U SICOAU 
C94F P YTAB CB9B MUS I CAOR 
C950 P YTA B+ l CB 9C MU SI CAO R + l  
CA4E P Z E I G  CB90 MUSICZ l 
CA4F PYME RK CB 9 E  MU SICL EN  
CA50 P YALT CB9F MUSICZ5 
CA5 l PAK TY CB AO S RTA B 
CA52 F LAGl CBA4 AO TAB 
CA5 3 L O CA LTA B CB A8 S T I MME NR  
CB l B  L CFAR B l 2  CBAB STR l 
CB l C  LCF AR B3 CB AC STR l + l  
CB lD  L OWCOL F LAG CBAE OWE R T  
CB l E  MOVETAB CB Bl P L P OS 
CB48 KRX CBB4 STR L E N2 
CB4 9 K MY CB B7 S TR L E N l  
CB4A K MY + 1  CBBB  l D I V S OR 
CB4 B KMX CB BC ID I VS OR + 1  
CB4C K MX + 1  CBCO l D I V O E N O  
CB40 WINK SW j S CHR ART CB C 1  I D I VO E N O + 1 
CB4E W I NK SW + 1  CB C2 l D I V R E S T  
CB4F  OR STRZ CB C3 I O I VR E ST+ 1 
CB5 0  O R S TATUS CBC5 K R Y  
CB 5 1  O RYANF 00 00 VICMX 
CB54 I W I S P 2  0001 V I CMY 
CB 59  O RAWTABX 00 10 VICMX8 
CB50 O R AWTABY 0 0 1 1  V I CST 1 
CB6 1  O R R IC H T  00 1 3  V ICLPX  



K o rn me n t i  e l' t e s  A s s e m b l c r - L i s t i  n g  

00 14 
0 0 1 5  
00 16 
0017  
00 18 
00 1 9  
00 1A 
0 0 1 8  
D 0 1 C  
0 0 1 0  
0 0 2 0  
0 0 2 1  
0 0 2 5  
0026 
0 0 27 
O CO O  
D CO l  

V I CL P Y  
V I CMEA 
V IC S T2 
V IC MEY 
V ICAO S 
V I CI RQF  
V I C I RQM 
V I CMPR  
V I CMMC 
V I C M EX 
V I CR AF AR 
V I C H I F AR 
V ICMMC1 
V I CMMC2 
V I C M F A  
C I A I P R A  
CI A1 P R B  

OC0 2  
0 0 0 0  
000 0  
EOF 9 
E38 6 
E A3 1  
F f l3A 
F F BD  
F F CO 
F F C3 
F F C6 
F F C9 
F F CC 
F F CF 
F FD2  
f F E4 

C I A1 0 0R A  
CIA2 P R A  
CI A2 I C R  
K E R E R R B  
WARM 
B I RQ 
S E TF PAR  
S E T F N PAR  
OP E N  
CLOSE  
C HK I N  
CHKOUT  
CL R C H  
BAS I N  
B S OU T  
G E T I N  

6. 4 D ie wic h ti g s ten Zero- P age- Ad re8 sen 

2 9 5  

H i e r we r d e n  n u r  d i e  wi c h t i g s t e n  B e l e g u ng e n  d e r  Z e ro - P a ge­
Ad r e s s e n  a uf g e f ü h r t , und  a u c h  nur  d i e ,  d i e s i c h i n  d e r  
Anwe n d u n g  we s e n t l i c h  vom no r m a l e n  B a s i c  u n t e r s c h e i d e n . 

A l l g eme i n e  H i l f s ze l l e n :  

Ad r e s s e  

$09 , $O A  

Be d e u t u n g  

H i l f s ze i g e r  
$ 2 0  b i s $ 2 4  
$6 3 , $62  

d i ve r s e  Z e i g e r  u n d  Zw i s c he n s pe i c h e r  

$ 6 9  
L ow- u n d  H i g h- By te z u r  Umw a n d l u n g  m i t  SX F L P  
St r i ng l ä n g e  n a c h  SGET STR 

$A4 b i s  $AB d i ve r s e  Z e i g e r  u n d  Zw i s c h e n s pe i c h e r  

Spe z i e l l e H i l f s ze l l e n  / P a r a me t e r :  

Ad r e s se 

$09 , $OA  
$ 20 , $2 1  
$ 2 1 
$ 22 
$ 57 b i s  
$ 5 F , $ 60 
$ 5F 
$ 6 1  
$ 6 2  
$ 6 5  

Be d e u t u n g  

X - K o or d i n a t e  
A d r e s s e , w o  Co d e  g e f u n d e n  
F l a g  fü r meh r e r e  P u nk te be r ec h n e  
z u  s u c he n de r Code 

$ 5E a c h t  ( 2*4 ) U m g eb u n g s f l a g s  
a k t . X - K o o r d i n a t e  
St r i ng l ä n g e 
a k t . V - K o or d i n a te 
F e r t i g - F l a g 
S t a pe l ze i g e r  

f ü r  R o u t i  n e  

P UNKT  
S U CHCOO E 
KR E I S  
S UCHCOOE 
PAINT  
PAINT , COP Y 
O R AW 
P A I N T , COP Y 
P A I N T  
P A I N T  



2 96 

$ 6 6  
$ 66 
$ 6A 
$6A 
$ 90 
$ A4 
$ A6 
$ A8 , $A9 
$ A8 , $A9 
$A8 
$ A A  
$AC , $AD 
$AC 
$ F7 
$ F C , $ F D  
$ F E , $ F F  

F ü l l c od e  
So l l  f a r be 
Z äh l e r  
F a r b e  d e s  l e t z te n N a c h b a r n  
St a t u s  ( E r g .  von T EST , b zw .  8 )  
V - K o o r d i n a te 
F l a g , ob  F a r b - R AM g eme i n t  i s t  
Ad r e s se i m  Gr a f i k- R AM 
St a r tw i nke l 
Samme l b y t e  
We r t e p a a r  ( 2  We r t e  b i s  15 )  
E n dw i n ke l 
ak t .  F a r b k om b i n a t i o n  
P u n k t f a r be 
Ad re s s e  Mu s i c - St r i n g 
B a s i s - Ad r e s se f .  St i mm r e g i s t e r  

Ka p i t e l  6 

F I L L , F CHR , F COL 
P A I N T  
C E  N T R  E ( u . a .  ) 
P A I N T  
P U N K T  
P UNKT  
F I L L , F CHR , F C OL 
P UNKT  
KR E I S  
D E S I GN 
GET2 N Y B  
K R E I S  
H I R E S  
G r a f i k- B e f e h l e  
S I R QP L AY 
S I R Q P L AY 
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An ha  n g  

An h a n g  1 : RAKETE 3 - B e i s p i e l  aus B a n d  3 
1 0  I FL=0THEt'4L= 1 : LOAD " BA:3EF.:�J :3 . OB'] " ., 8 , 1 
28 I FL= l THENL =2 : LOAD " GRA3 . OB.] " , 8 , 1 

313 I FL=2THENL=3 : LOAD " PAUSE . (IE .] " , 8 ,  1 
�0 I FL=3THEt�L=4 : LOAD " St10'./E . OE'] " ;8 , 1 

50 8'1'::;5 1 213 121  

6 0  L=e 

l ee REM ******* ****** ************ **************** 

1 13 1  REM * R A K E T E l  S P R I T E S * 

1 132 REM ***************************************** 

1 1 13 POKE5328e , 6  
1 213 POKE5328 1 , 6  

1 313 V=53248 
1 413 D I t1H$ ( 7 )  

1 5121 POKEV+ 3 7 , 1 4 

1 6121 POKEV+38 , e  
997 REM ***************************************** 

998 REM * DATAS FUER SPR I TE 121 * 

999 REM ***************************************** 

1 12112113 DATA0 , 20 , e , e , 20 , 0 , e , 2e , 0 

1 13 1 13  DATA0 , 1 5e , 0 , 0 , 1 5e , 0 , 0 , 1 50 , e 

1 13213 DATAe , 1 513 , 13 , 13 ,  1 513 , 13 , 48 , 1 513 ,  1 2  

1 133 13  DATA48 , 1 50 , 1 2 , 50 , 1 5e ,  1 413 , 58 , 1 513 ,  1 72 

1 121413 DATA58 , 1 5e ,  1 72 , 58 , 1 50 , 1 72 , 1 8 6 , 1 513 ,  1 74 
1 13513 DATA 1 86 , 1 5e ,  1 7 4 ,  1 86 ,  1 513 , 1 74 ,  1 86 ,  1 50 ,  1 74 
1 13613 DATA 1 , 2e , 64 , l , 20 , 64 , l , 2e , 64 

1 139 7  REM ***************************************** 

1 139 8  REM * DATAS FUER SPR I TE 1 * 

1 1399 REM ******** **************** ***************** 

1 1 1313 DATA 1 2 , e , 48 , 1 2 , e , 48 , 1 2 , 0 , 48 

l 1 1 e DATA 1 2 , 0 , 48 ,  1 2 , 0 , 48 , 1 2 , 121 , 48 
1 1 213 DATA 1 2 , e , 4 8 , 1 2 , e , 48 , 1 2 , e , 48 
1 1 313 DATA 1 2 , 0 , 4 8 , 1 2 , 0 , 48 , 1 2 , 0 , 48 

1 1 413 DATA 1 2 , 0 , 48 , 1 2 , 0 , 48 , 1 2 , e , 48 

1 1 50 DATA 1 2 , 0 , 48 , 1 2 , 0 , 48 , 1 2 , e , 48 

1 1 613 DATA I 2 , e , 48 , 1 2 , 0 , 48 , 1 2 , 0 , 48 
1 1 97 REM ***************************************** 

1 1 98 REM * DATAS FUER SPR I TE 2 * 

1 1 9 9  REM ************************ ***************** 

1 21313 DATA I 92 , 0 , 3 , 1 92 , e , 3 , 1 92 , 0 , 3 
1 2 1 13  DATA 1 92 , e , 3 ,  1 92 , 13 , 3 , 1 92 , 13 , 3 
1 2213 DATA I 92 , e , 3 , 1 92 , 24 , 3 , 1 92 , 6e , 3 
1 2313 DATA 1 92 ,  1 132 , 3 , 255 , 23 1 , 255 , 1 92 , 1 132 , 3 
1 24 13  DATA I 92 , 6e , 3 , 1 92 , 24 , 3 , 1 92 , e , 3 
1 2513 DATA 1 92 , e , 3 , 1 92 , e , 3 , 1 92 , e , 3 
1 2613 DATA I 92 , 0 , 3 , 1 92 , 0 , 3 , 1 92 , 0 , 3 

299 



3 00 

1 997 REM ***************************************** 

1 998 REM * SPR I TE 0 VORBESETZEN * 

1 99 9  REM **************************** ************* 

2 0100 POKEV+2 1 , 5  
213 1 0  POKE2a40 , 1 3 

21020 FOR I = 1 T063 

2030 READPU 
2040 POKE83 1 + I . PU 
2050 NEXT 
2052 X=30 
2054 '1'=50 

2060 SPR I TE , 0 . X , Y 
21070 GRENZEN . e , 20 , 51O , 321O . 230 . 1O 
21080 POKE'./ +39 . 7  

21090 POKEV+28 . 1  
2097 REM * * * ********************** * * * * * * * * * * * * * * * * 

21098 REM * SPR I TE 1 './ORBESETZEN * 

2099 REM ************ * ******************* ***** * * * *  

2 1 00 POKE204 1 , 1 4 

2 1 1 0  FOR I = 1 T063 

2 1 20 READPU . 
2 1 30 POKE895+ I , PU 

2 1 35 �4EXT 
2 1 40 r.: 1 = 1 0(1 

2 1 50 'T' l = U 3(1 

2 1 610 SPR I TE . l . X 1 , Y 1 

2 1 70 GRENZEN . 1 . 20 , 50 . 320 . 230 , 0 

2 1 80 POI<:EV+4e . 5 
2 1 9 7 REM ************************* * * * * * * * * * * * * * * * *  

2 1 98 R E M  * SPR I TE 2 VORBESE TZEN * 

2 1 99 REM ********* *************** * * * * * * * * * * * * * * * * *  

221010 P O K E 2 0 4 2  . .  1 5  

22 1 0 FOR I = 1 T063 

2220 READPU 

22313 POKE959+ I . PU 

2235 t·4E::<T 

2240 X2=200*RND ( - T I ) + 1 00 

2250 Y2= 1 50*RN D ( - T I ) + 1 0 0 

2260 SPR I TE . 2 . X2 , Y 2 

227(1 REM GRENZEN , 2 , 1 (1 , 2 0 , 330 , 1 90 , 1 5  

2 2 7 1 GRENZ E N . 2 .  1 0 . 2 0 . 3 3 0 . 1 00 , 1 5  

22:30 POKE V + 4 1 .  1 

2997 REM * * * * * * * * ****************** * * * * * * * * * * * * * * *  

2 9 9 8  REM * B E W E G U N G S  ABLAUF * 
2999 REM * * * * * * ** * * * * * *********** * * * * ******** * * * * *  

3005 13= 1 25 
3006 FAHR T , 2 , 1 5 0 , 4 5  

3 0 1 �3 G E T B $  

3 0 1 4  R E M  Z A = Z A + 1 : I FZA)5TH ENGOSUB6000 

3 0 1 6  I F P E E K ( V + 3 0 ) ( > 0 T H E N G O S U B 7000 

An h a n g  



A n h a n g  

30 1 8  I F  L= l AND  PEEK ( V + 3 1 ) ()ü T H E N  G O S U B  8530 
3 121 1 9  I F  L=l  AND P E EK ( V » 2 3 8  AND PEEV ( V ) (242 AND 

P E E K ( V + l » 1 80 T H E N  G O S U B 9 0 3 0  

3 12120 I F: E: :t '= "  " THE�'E:0 1 0  
3e :30 I FB :;j; == " ::; " THEt·j : F A H f< :T .. IJ ., 0 ., 0 :  13 0 T O :3( 1 1 0  

3040 I F B $ ::: " D "  T H E N : F FiHFn } �J ., 13 ,  0 :  G O T 0 3 0 1 O  

3 �1 5 �) I FB$ ::: " E "  T H E N  : F fI H F.: T  , 121 .. Ci ,  4�5 : CiOTO :�:12I 1 (1 
3060 I F B $ :::: " l,J " T H E t-l : FAHF.: T ., (1 ., C L  90 : Ci O T O :�: 'J 1 [1 
3(17�) I F B $ ::: " G! " T H E t'l : F f�HF.: T ., 121 .. Ci ., 1 35 : G O T 0 3 C1 1 '3 
3(1 :::(1 I F B :$: :::: " A "  THEr··/ : F fI H P T ., 0 ,  Ci ., 1 :::0 : Ci O T O :::: O 1 �3 

3 (1 9 0  I F B :t; = " Z "  T H E t·j . FHHF: T  , 0 , Ci .. 225 : GOT03 �3 1 1) 
3 1 1)0 I F B $ ::: " ::.:: " T H E t-j : FfIHfn· ., 0 ,  Ci ., 2 7 0  : Ci O TC):3ü  1. 0 
:3 1 1 121 I F B $ = " C "  THE�·j : FAHFrT , I) ., Ci , 3 1  �5 : GOT030 1 J) 
:�: 1 20 I FB$ ::: " t"  T H E �'l Ci O S U B 5 0 0 (1 : G O T030 1 (1 
3 1::: :(1  I F B $ =� " t··/ " T H E t·l F' O K E " / + 2 1 , 5 :  Ci O T 0 :3 '3 1 (1 

3 1 35 I F B $ = " Ci "  T H E t·1 G O S U B :3 5 (1 0  : G O T 0 3 (1  1 121  
3 1 36 I F B $ :::: " L " T H Hj G O :;;; U B E: (1 :3 0  

3 1 3 ::: I FB :t= " 1,,1 " OF.:B$= " K "  THEt·j(i(l ::;UB9:;0(1 
3 1 4 0 Ci O T O �:(1 1  0 
3500 CiE T A $ : I F A $ = " " T H E t f3 5 0 0  

3�:; 1 (1 A=\'AL 0:: A t ) 

3520 I F A( 1 T H E N 3 5 0 0  

:�:s':3 0 G=fl't, 50 
:35 4 0  F.:E T U F.: �l 

3997 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

3 9 9 8  REM * SPR I TE 0 B E W E G E N  * 
3999 REM * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * *  

4000 I F S T H E N G O S U B 5 1 00 

4 0 0 5  I F X ( O T H E N X = (1 : GOT04030 

4 0 1 0  I FX ) 2 5 5 T H E N X = 2 5 5 : GO T 0 4 0 3 0  

4 0 2 0  POKE ..... . , �<: 
4 030 I F Y ( O T H E N Y = I2I : RE T U R N  

4 0 4 0  I F Y ) 2 0 0 T H E N Y = 2 0 0 : RET URN 

4050 POKE',/ + 1 . '  ',,1 

41216121 F�ETUF.:i'j 
4 9 9 7  REM * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * **** 

4998 REM * S P R I T E 1 BEWEGEN * 

4999 REM * * * * * * * * * * * * * * *********** * * * * * * * * * * * * * * * *  

50�)0 POKE"/+2 1 ,  7 
5 0 1 0  S=PEEK ( V ) +256* < PE EK C V + 1 6 ) AND 1 ) 

502121 SPR I TE , l . S , PEEK O:: V+ l ) 

5030 FAHR T , 1 , 500 , 90 

5040 RETUF.: t·j 
5200 5=(1 
52 1 121  POKE"/+2 1 , :; 

5220 F.:E TURi'l 

5997 REM * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * � * * * * * *  

5 9 9 8  REM * SP R I TE 2 BEWEGEN * 

5999 REM * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * *  

600�3 F.:E T U F.:H 

6 0 1 0  FAHR T , 2 , 1 00+ 1 00*RND ( 2 ) , 360*RHD ( I )  

30 1 



3 02 

6e4e ZA=0 

6e99 RETUF��� 

6997 REM ***************************************** 

6998 REM * KOLL I S I ONSPRUEFUNG * 

6999 REM * * * * * * * * * * ***************** * * ************ 

7ee0 KO=PEEK e './+30 ) 

7005 I FKO=3 THENRETURN 

7e 1 0  I FKO= 6THEN 7 1 00 

7e2e I FKO=5THEN72e0 

7e3e RETUF:t·j 

7097 REM * * * * * * * ********************************** 

7e98 REM * SPR I TE 1 GETROFFEN * 

7099 REM * * * * * * * * * * ***************** * * ************ 

7 1 e0 FORF=0T0 1 5 : FORWA= l T0 1 5  

7 1 0 5 POKE'o/ +2 1 , 5  

7 1 1 0  POKE'·l+4 1 .. F 
7 1 20 t·jE:>::T : t'�E::H 
7 1 30 POKEV+2 1 , 1  

7 1 40 S=Ü 
7 1 50 F.:ETUF.: t·l 

7 1 9 7 REM * * * * * * * * * * * * * * *************************** 

7 1 98 REM * SPR I T E 2 GETROFFEN * 

7 1 99 REM * * * * * * *********************************** 

7200 FORF=0T0 1 5 : FORWA= l T0 1 5  

72 1 �.3 POKE'·/ +4 1 , F 

722e POKE'o/+39 , 1 5 - F  

7230 t··ID::T · t'lD:: r 

7 2 :3 5  POKE '" ,' +39  J 7 
?2 :�:7 ::<= ::·:; ·+· 5 ü  

7238 "" ::::'T'+�j ü  
724(1 F.:ETUF: t·j 
8000 REM * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * *  

80 1 CI F.:H1 * U i t·m Ut·1 Ü * 

8 0 2 0  REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

:::(130 H$ 0:: 1 :;. ::::: " �" �.fiI!! " 
:::(4 1) H$ O:::� ;' ::: " �� !!  � � " 
8050 H$ (3 ) = " :.l !!! ::� !! "  
:::060 H$ o:: 4 )  == " � 11 " 
::a37 (1 H$ ';: 5 > �: " �::� !!!"'" " 
:3Ü ::: O H:t o:. 6 ) = " �;:"01 !!I"'" " 
:;:: (190 H $ ';: ? ) :o "  ""1:;/ '!!!!'" " 
8 1 00 POKE V+2 1 , 1  
8 1 1 0  REM - - - - - RAKETE GEGEN GRENZEN F AHREN - - - - - - -

8 1 2 0 GREN 2 E N , 0 , 2 0 , 5 0 , 2 0 0 , 23 0 , O 

8 1 30 FAHRT , 0 , G , 45 
8 1 4 Cj REt'1 " " " " " - " "  r: i�f:: I :3 I I' I  D I LD :::C I-I I Ef:EH _ . . . . .  _ ... . _ . .... . .  _. _ . .  _. _ .. . 
:3 1 5'21 FOF.: 1 :0: 1 T025 
:3 1 60 F'F.: I t-n " � �" .' 

8 1 ?�3 H U: -=H l :t + " 1 1 
::: 1 ::: (1 PR ! r 1 T " ;-:rl!!!���t!!le!I�l!!tI!'I!lme!��,lr.t,I�!�l ' l  .: 

:;:: 1 90 FOPJ:::: 1 TO/ 

An h a n g  
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8200 PR I NTH l $ ; H $ ( J )  
82 1 0  t�E>::r 

8220 REM ----- LAENGER WERDENDE WARTESCHLE I FE - - - -

8230 FORJ= l T030* I 
:::2410 NE:":T 
8250 t'�E>::T 
8260 REM - - - - - ANFLUGVORBERE I TUNG - - - - - - - - - - - - - - - -
8270 FAHF:T ., 121 ., 0 ,  �Z1 
8280 L = l 
8290 GRENZE N , 0 , 20 . 50 , 32 0 , 230 , 0 

8300 RETUf<:t·� 
8500 REM * * * * * * * * * * ************** * * * * * * * * * * *** * * * *  

85 1 0  REM * BEHANDLUNG M I SSGLUECKTE LANDUNG * 

8520 REM * * * * * * * * * * * * * * * * * ******** * * * * * * * * * * * * * * * *  

8530 FAHF(f , 0 ,  0 ,  121 
8540 REM - - - - - BL I NKEN SPR I TE I BAS I S  - - - - - - - - - - - -
8550 FOF� I = l  T0 1 (1  
856(1 POKEV+39 ., 1 

85713 PF.: l tH " . " .; 
858(1 PF.: I �H " ;:{Lll"1�ILll�rLlllll".oo:1I11!11�l" i 
8590 FORJ = l T 0 7  

8 6 0 0  PR I NTH 1 $ ; H$ ( J )  
8 6 1 0  t�E>::T 

8620 POKEV + 39 . (1 
8630 PR I tH " ::e" ;  

86413 PR I tH " �" ;  
:::6510 FOF.:J= 1 T 0 7  
8660 PR I NTH 1 $ ; H $ ( J )  
8670 t'�E>::r 

8680 t'�E�<:T 
8690 REM - - - - - ABSCHLUSSBEHANDLUNG - - - - - - - - - - - - - - -
8 7 (10 L = 0  

8 7 1 0  POKE V + 3 1 ,  (1 
872�j PR I tH " :'J  

87313 POKEV+2 1 . 0  
87413 PR I tH " ��Ql LAt�DUt�G t1 I SSGLUECKT 
8750 FO R I = l T02000 

876(1 NEXT 
87710 POKE\I+2 1 ,  5 
8780 pm<E"/+39 , 7 
8790 PR I NT " :'J  
88010 H 1 $= " " 
88 1 0  F.:ETURt·� 
9 0 0 0  REM * * * * * * * * * *************** * * * * * * * * * * * * * * * * *  

90 1 13  REM * BEHANDLUNG ERFOLGRE I CHE LANDUNG * 

91020 REM * * * * * ****************** * * * * * * * * * * * * * * * * * *  

90313 L=0 
9 0 4 10  FAHRT . 13 ,  13 ,  13 

90513 PR I NT " �_  iil...At·mUt·�G HWOLGRE I CH 
9060 FOR I = l T020B13 

91070 t'�D::T 
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9�380 POf:::E " / +2 1 , 5 

9 t19�3 H 1 $::: " " 

9 1(10 F'F.: I tH " :J 
9 1 1 121  F.:ETUF.ll 
9:i12t0 Vf::::::: �3 
95 1 Ci CiETfi $  
952�3 I F FI$ ::: " " THEt·j 95 1 0  
953[1 I F A $ :: " ;':: " THEt·j I,/f;:: ='./+29 
9540 I FA$ ::: " 'r' " TH EI'··II'/f:;:=: " /+2:3 
9550 I F VK=0THEN95 1 0  
956[1 GEHU 
9570 I FA $ =: " " T HEt'ü560 
95:::0 A="/AL < A$ ) 
9590 I FA<1 0RA)8THEN9560 

96(1�3 f::: " / = 2 l< A- 1 > 
96 1 (1 I FE: $ ::: " \,1 " THEt'lPOf<E "/ f::: , PEEK < '.,.'f< ;' OF: I{'" ,' 
9620 I FE:$= "  f::: " T HEI'�POKE'" ,'K , PEEf< ( ',/�:: ;, At·m t·lO T K',,.' 
9.630 F:ETUF.:H 

A n h a n g  
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Anh a n g  2 : BAL K E N  3 - Be i s p i e l  aus Ba n d  3 

1 000 REM * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * *  
1 0 1 0  REM * B A L K  E N 3 * 
1 020 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
1 030 I F L = I2I T H E t'�L =  1 LOAD " BASEF.: �,n . O B } " , ::: .. 1 
1 04121 I F L = l T H E t'� L = 2 : LOfW " CiF: fi :3 . O B J " ., :::: ., 1 
1 050 I F L := 2 T HEt-� L = 3  : LOAD " PAU ::;E . OB} " .' ::: , 1 

1 060 I F L == 3 T H E t'�L ::: 4 : L O A D " G F�ALt'l . OB} " ., ::: , 1 
1 0?0 8 '1' ::; 5 1 200 
1 080  POKE53280 . .  1 1  
1 090 POKE5328 1 ,  1 1  
1 1 0 0 V=5324::: 
21211210 REM * * * * * * * * * * * * * * * * * ***** * * * * * * * * * * * * * * * * * * * * * * * * * *  
20 1 121  R E M  * D A T EN E R F A S S E N  UND V O R B E R E I T E N  * 
212120 REM * * * * * * * * * * * * * * * * ***** * * * * * * * * * * * * * * * * * * * * * * * * * * *  
2030 I t·lP U T " irfi t·C fl H L  DER BALKEt·4 " j A B  
212140 D I MW B ( AB .. 3 )  
2�2t50 D I t'1HO ( AB ,  :;: ;' 
2060 REM- - - - - W E R T E  DER B A L K E N  E R F A S S E N  - - - - - - - - - - - - - - - - -

20?0 FOF� I == 1 TOAB 
2080 F OR] = 1 T 0 3  
2090 PI': I t H  I ;  " T E F: B A L K E t·l " j } ; " - TER E I  t·l TF.: A Ci " j 
2 1 0 0 I NP U T W B ( I , J ) 
2 1 1 0  WB C I , 0 ) = W B C I , 0 ) + WB C I , J ) 
2 1 2(1 t'�E ::<:T 

2 1  :30 t'lE �n 
2 1 40 R EM- - - - - M A X I MUM BE S T I MME N  - - - - - - - - - - - - - - - - - - - - - - - - -

2 1 50 FOF.: I ::: 1 TOf�B 
2 1 6121 I FWB C I / 0 » MATHENMA=WB ( I / 0 ) 
2 1 7f.1 t·4E :,: ;r 

2 1 80 REM- - - - - CiRAF I SCHE AUSCiABEDATEN ERFASSEN - - - - - - - - - - -

2 1 90 I NF'UT " ABST A�m " ; A 
22�2t12l I t·4PUT " BF:E I TE " ; BF: 
22 1 �3 I t·4PUT " GRUt·mZE I LE " ; GZ 

2220 I �4F'UT " t1A :>� I t'lALE HOEHE ( ZE I LE ::O " ;  t1H 
2230 I t'�PUT " EF�HOEHUt'K; " ; EH 
2240 I t·lPUT " BEG I ��N I � 4  SPALTE " ; BS 
2250 REM---- - BALKENHOEHEN NORM I EREN - - - - - - - - - - - - - - - - - - - -

226�2t FOF: I = 1 TOAB 
2270 HO ( I . 0 ) = I NT ( WB C I , 0 ) * C GZ-MH-EH* C AB- l » !MA + . 5 )  
2280 �4E;:.:;r 
2290 REM- - - - - GROESSE DER T E I LBALKEN BEST I MMEN - - - - - - - - - -

2300 FOR I = 1 TOAB 
2 3 1 0  FORJ= l T03 
2320 HO ( I , } ) =HO ( I , 0 > *WB ( ] . ] ) /WB ( I . 0 ) 
2330 t·4E ::-::T 
2 �:40 t·4E :>:;r 
301210 REM ************************************************ 
3 0 1 0  REM * AUSGABE DER BALKEN * 
3020 REM ************************ *************** ********* 
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3030 GRE I N , 7 , 1 , 8  
3040 U>::=BS-A 
3050 FOR I = 1 TOAB 
3060 OX=U>::+ A  
3 0 7 0  U::<=O>�+ B F-� 
3080 0Y=GZ-HO C I , 1 ) - EH * C I - 1 ) 
3090 UY=GZ -EH* ( I - 1 )  
3 1 00 BLOCK , 1 , OX , OY , UX , UY 
3 1 1 0 0Y=GZ-HO C I , 1 ) -HO C I , 2 ) -EH* C I - l ) 
3 1 20 UY=GZ-HO C I , 1 ) - EH* ( I - 1 ) 
3 1 30 BLOCK , 2 , OX , OY , UX , UY 
3 1 40 0Y=GZ-HO C I , 1 ) -HO C I , 2 ) -HO C I , 3 ) -EH * C I - 1 ) 
3 1 50 UY=GZ-HO C I , 1 ) -HO C I , 2 ) -EH* ( I - 1 ) 
3 1 60 BLOCK , 3 , OX , O Y , UX , UY 
3 1  70 t·�E�-.:T 

3 1 80 GETA$ : I FA$= " " THEN3 1 80 
:3 1 9 0 GRAUS 
:3200 Et·m 
60(100 ::;A' .... E " I� : :E:ALKEt.4 1 1 , :;:: 

An h a n g  
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Anh a n g  3 : O ber a l c ht P a ra.etertypen: 

A - Au sg a be p a r a me t e r  von d i e sem Un t e r p r o g r a m m  
E - E i n g a b e p a r a me t e r  f ü r  d i e s e s U n t e r p r o g r a m m  
G - G l o b a l e  Va r i a b l e  
H - H i l f s va r i a b l e 
P - Auf r uf pa r a me t e r  a n  U n t e r p r o g r a m m  
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R - R ü c k g a b e p a r a me t e r  v o n  U n t e r p r o g r a m m  
T - T r a n s i e n t e r  P a r a me t e r  ( i s t  i n  e i nem  Un t e r p r o g r a m m  

g l e i c h ze i t i g  E i n g a b e p a r a m e t e r  ( E ) u n d  Auf r u f p a r a ­
m e t e r  ( p )  b zw .  A u n d  R 

G l o b a l e  Va r i a b l e n  g i bt e s  zwa r  be i Ba s i c  n i c h t , d a  B a s i c  
ke i ne b lo c k - o r i e n t i e r t e  Spr a c he w i e z . B .  P L/ 1 i s t ,  a be r  i n  
d i e sem B u c h  i s t  d i e se r  B e g r i f f  fü r Va r i a b l e n  ve rwe n d e t  
w o r d e n , d i e m a n  i n  a n de r e n  S p r a c h e n  g l o b a l d e f i n i e rt 
h ä t te .  

D a  d e r  ve rwe n d e t e  Type n r a d d r u c ke r  d i e  Z e i c he n  ' g rö ß e r a l s ' 
u n d  ' k l e i n e r  a l s '  n i c h t  d r u c ke n  k a n n ,  w u r d e n  d i e s e  Z e i c h e n 
w i e  fo l gt e r s e t z t : 

N E  - No t Eq u a l  I u ng l e i c h  
� - Gre a t e r T h a n  I g rö ß e r  a l s  
L T  - L e s s  T h a n  I k le i ne r  a l s  
G E  - Gre a t e r  o r  E q u a l I g rö ß er g l e i c h  
L E  - L e s s  or E q u a l I k l e i n e r  g l e i c h  

D i e  i n  de n Ka p i t e l n  a n g e g eb e n e n  Z e i l e nbe re i c he kö n ne n  m i t  
d e n en d e r  a b g e d r u c k t e n L i s t i n g s  d i f f e r i e re n ,  we i l  o f f e n­
s i c h t l i c he R EM- Z e i l e n  ( i n  de r R e g e l d i e  ü b e r s c h r i f t e n  von  
U n t e r p r o g r a mm e n ) n i c h t  m i t g e d r u c k t  w u r de n . 
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Anh a n g  4 O be r . l cht der B l l d ech l rmcode e 

B I L D S C H I F� S T E U E R C O D E S  

ZE I CHEN CODE 
C U R S O R  N A C H  U N T E N  � 
C U R S O R  I·IACH O B E I� :J 
C U R S O R  N A C H  R E C H T S  U 
CURSOR NACH L I NK S  I' 
DEL < 2E I .  LOE S C H E �D .. 

HOME ( C R S R  O B E N  L I NKS ) � 
C L R  ( B I L D S C H I R M LOESCHEN ) � 
R E V E R S E  E I N  � 
REVERSE AUS !! 

An h a n g  
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Anha n g  5 : Befeh l s übe r s i c h t  . l t  P a rameter 

- : k e i n  P a r a me t e r ; 
' * ' v o r  de n P a r a me t e r n  be de u t e t  F u nk t i o n  

P rogra  •• i e rh i lfe n :  

A UTO  
COLD  
D E L AY 
D I SAPA 
D I S P L AY 
D UMP 
F I N D  
K EY 
M E R GE 
OLD 
O P T I ON 
PAGE 
R E N UM B E R  
R E TR ACE 
S E C U R E  
TR AC E  

St a r t n um me r , Sc h r i t twe i t e  

L i s tg e s c h w i n d i g ke i t  ( 1 - 2 55 ) 

Ba s i c - Co d e  od e r  Z e i c he n r e i h e  
N umm e r , ' B e f e h l ' 
" P ro g r a mmn ame " , Ge r ä t e n um me r  

1 0  ( E i n ) ; OP T I ON a n d e r e  Z a h l ( A u s ) 
An z a h l d e r  Z e i l en - 1 
e r s te  Z e i l e n n um me r , Sc hr i t twe i t e  

o 
10  ( E i n ) ; T r a c e  0 ( A u s ) 

Struk t u r- Befeh l e  und ERROR-Befeh l e : 

CA L L  
CGOTO 
D I SA B L E  
E ND P R OC 
E RR L N  
E R RN 
EX E C  
G L OBAL 

Ma rke  ( L a be 1 )  
( Z e i l e n n um m e r ) 

* -

* -

Ma r k e  ( L a be l ) 
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I F  • • • T HE N  • • . : E L S E  
L O CA L  Va r i a b l e l , V a r i a b l e  2 , V a r i a b l e 3 ,  • • •  
LOOP  • • •  EX IT I F  

• • •  E N D  LO OP 
NO E R R OR 
ON E R R O R  
O N  K E Y  
OUT 
P R O C  
RCOMP  • • .  E L SE 
R EP E AT • • •  U N T I L 
R E S UME 

Ze i c he n r e i h e , Anwe i s u n g e n  

Ma r k e  ( L a be l ) 
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Gr af i k-Befeh l e  

ANG L 
A RC 
B LOCK  
C HAR 
CI RCL E 
CSET 
O RAW 
GR AP H ICS 
H I C OL 
H I R E S  
U N E  
L O W  COL 
MUL TI 
P A I N T  
P L OT 
R EC 
ROT 
T ES T  
T EXT 

O i e  ve rwe n d e t e n  Ab kü r z u n g e n  ha be n fo l g e n d e  B e ­
d e u t u n g : 

K MX - X -K o or d i n a t e  K r e i sm i t te l p u nk t  
KMY  - V - K o o r d i n a te K r e i sm i t te l p u nk t  
R X  - R a d i u s  i n  X - R i c h t u n g  
R Y  - R a d i u s i n  V-R i c h t u n g  
EW I - E n dw i nke  I 
SW I - S t a r tw i n ke l 
W I  - W i nke I 
X l  - X - K o or d i n a t e  obe n/An f a ng  
X 2  - X - K o o r d i n a te u n t e n/ E n d e  
Y 1  - V - K o or d i n at e  obe n/An f a n g  
Y2 - V-Koor d i n a te u n t e n/ E n de 
Z F  - Z e i c he nf a rbe  

KMX , K MY , W I , RX , RY , Z F  
KMX , KMY , SW I , EW I , Ab s t a n d , RX , R Y , ZF 
X l , Y 1 , X 2 , Y2 , Z F  
X 1 , Y 1 , B i l d s c h i r m c o d e , Z F , Größe  
KMX , K MY , RX , RY , Z F  
n ( 0 , 1 , 2 )  
Ze i c he n r e i h e , X 1 , Y 1 , Z F  o d e r  Va r i a b l e , X 1 , Y 1 , Z F  

*-

P u n k t f a rbe , H i n t e r g r u n d f a rbe  
X l , Y 1 , X 2 , Y 2 , Z F 
Fa r be  l , F a rb e  2 , F a rbe  3 
F a r b e  l , F a r b e  2 , F a r b e  3 
X 1 , Y 1 , Z F  
X 1 , Y 1 , Z F 
X 1 , Y 1 , X 2 , X 2 sZ F  
O r ehw i n ke l , Größe  

* V a r i a b l e = TEST ( X 1 , Y 1 )  
X 1 , Y 1 , " Tex t " , ZF , Größ e , Ab s t a n d  

Spr i te-Befeh l e : 

O i e  ve rwe n d e t e n  Ab kü r z u n g e n  ha be n  fo l g e n d e  Be­
d e u t u n g : 

G - G e s c hw i n d i g ke i t  ( 1  • • •  2 5 5 )  
N R  - MOB- N um me r , Spr i t e- N um m e r  
SX - St a r t koor d i n a t e  X 
SY  - S t a r tko o r d i n at e  Y 
ZX - Z i e l k oor d i n a t e  X 
Z Y  - Z i e l ko o r d i n a t e  Y 



An h a n g  

( K l a mme r a f fe )  e r l a u b t  s i n d :  ' A ' , ' B ' , ' C ' , ' 0 '  , ' . ' , ' , 

C H E C K  * ( NR )  o d e r  ( N R l , N R 2 ) 
CMOB F a rbe  I , F a rbe  2 
D E S I GN 0 ( n o r m . ) o d e r 1 ( MCM ) , Spe i c he r a nf a n g s a d r e s se 
O ET E CT 0 ( MOB/MOB ) o d e r 1 ( MOB/H i n t e r g r u n d )  
M MOB NR , SX , SY , ZX , Z Y , Gr ö ß e , G 
MOB O F F  NR  
MOB SET  NR , B l o ck , F a r b e , P r i o r i t ä t , Auf l ö s u n g  
R l OCMOB NR , ZX , Z Y , Größ e , G  

M u s i k -Befeh l e :  

E NV E lO P E  
MUSIC  
P l AY 
SOUND  
V Ol 
WAVE 

St i mme , At ta c k , D e c a y , S u s ta i n , Re le a s e  
To n d a u e r , " N o t e n "  
n ( 0 , 1 , 2 )  

* -
n ( 0 • • •  1 5 )  
S t i m me , We l l e nf o r m  

Befehle f O r  Ze i c he nr e i h e n  

AT 
CENTRE  
D UP 
I N S E RT 
INST  
P l AC E  
U S E  

* : P R I N T  AT ( Sp a l t e , Z e i l e ) Z e i c he n r e i h e  
Z e i c h e n r e i he 

* ( Z e i c hr e i h e , n ) 
* ( " E i nz u s e t z .  St r i n g "  , " � uß e r . St r i n g "  , p )  
* ( " O b e r s c h r . St r i n g "  , " A l t e r  St r i n g "  , p ) 
* ( " g e s u c h t e r  S t r i ng "  , Z e i c he n r e i h e ) 

Z e i c h e r e i he , Z e i c h e n re i he 

Befeh l f ü r  Z a h l e n :  

$ * Hexz a h l ( 4- s te l l i g )  
% * B i nä r z a h l ( 8 - s te l l i g )  
D I V  * ( A , B )  
EX OR * ( A ,  B )  
F R AC * ( A , B )  
MOD * ( A ,  B )  

B i l d ec h i rm s te u e r ung 

AT 
BCK GNDS 
B F lAS H 
B F L ASH 
C Ol O U R  
COPY 
C S E T  

* : P R I N T  AT ( Sp a l t e , Z e i l e ) Z e i c h e n r e i h e  
F a r b e  I , F a r b e  2 , F a r b e  3 , F a r b e  4 
Ge s c hw i n d i g ke i t , F a rbe  I , F a rb e  2 
o 
R a hm e nf a r b e , H i n t e r g r u n d f a r b e  

0 ,  I ,  2 

3 1 1  
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D OWN B 
DOWNW 
F C HR 
F C OL 
F LAS H 
F I L L  
F LAS H 
H R D CP Y  
I NV 
L EF TB 
L EF T W  
MEM 
MOVE  
N RM 
OF F 
R IGH TB 
R I GHTW 
S CR LD 
SCR SV 
UP B 
UPW 

Anh a n g 

e r s t e  Z .  , e r s t e S p . , l e t z t e  Z . , l e t z t e  S p . 
e r s t e Z . , e r s t e  Sp . , l e t zt e  Z . , l e t z t e  S p . 
Ze i l e , Sp a l t e , Spa l t e n z a h l , Z e i l e nz a h l , Co d e  
Z e i l e , S pa l te , Spa l t e nz ah l , Z e i l e n z a h l , F a r b e  
Fa rbe , Ge sc hw i nd i g ke i t  
Z e i l e , S pa l t e , Spa l t e n z a h l , Z e i l e nz a h l , Co d e , F a r be 
Fa r b e , Ge s c h w i nd i gke i t  

Ze i l e , Sp a l t e , Spa l t e nz a h l , Z e i l e nza h l 
e r s t e  Z . , e r s t e  S p . , l e t zt e  Z . , l e t z t e  S p . 
e r s t e  Z .  , e r s te S p . , l e t z t e  Z .  , l e t z t e  S p . 

Ze i l e , Sp a l t e , Spa l t e n z . , Z e i l e nz .  , a b Z e i . , a b  Sp a l .  

e r s te  Z .  , e r s t e S p . , l e t z t e  Z . , l e tz t e  S p . 
e r s t e  Z . , e r s t e  Sp . , l e t zt e  Z . , l e t zt e  S p . 
2 , 8 , 2 , " N a me " o d e r  1 , 1 , 1 , " N a me " 
2 , 8 , 2 , " N a me , s , w "  ode r 1 , 1 , 1 , " Na me "  
e r s te  Z .  , e r s te S p . , l e t z t e  Z . , l e t z t e  S p .  
e r s te Z . , e r s t e  S p . , l e t zt e  Z . , l e t z t e  S p . 

Befeh l e  fO r L i gh t- P e n , Joy- St i c k  und P a d d l e  

J OY 
P E NX 
P E NY 
P OT 

* -

* -
* -

* ( 0 ) , ( 1 ) 

Son s t i ge Befeh le  

D E SI GN 
D I R  
D I SK 
F E TCH  
I N K EY 
L I N 
MEM 
P A U S E  
R E  SET  

2 ( o d e r  3 ) , Spe i c he r a nf a n g s a d re s se 
" $ Z e i c h e n r e i he 
" Anwe i s u n g e n  
" K o n t ro l l t a s t e "  , An z a h l Z e i c he n , V a r i a b l e  

* -

* -

Ze i t  i n  S e k u n d e n  
Z e i l e n n um m e r  
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Ra um für  Ihre  N o t i ze n  
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620 1 13  LOOP 
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621320 VP=PEEK C A ) +256*PEEK C A+ 1 ) 

620313 EX I T  I F  VP=0 
620413 I FPEEK ( A+4 ) =eTHENPOKEA+4 . 1 0e : POKEA+5 . 65 

621,351,3 A=VP 

621,361,3 Et·m LOOP 
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Basic ohne Probleme, Bd. 4: dBASE 11 richtig eingesetzt - Beispiele 
Allgemeine Dateiverwaltung am auf Diskette (5V.", IBM·PC mit MS·DOS 2.01 
praktischen Beispiel Best.·Nr. MT 544 DM 48,- * 
Best.·Nr. MT 514 DM 53,-*  Einführung In C 
Baslc·Programme für C BMNC·21J. Best.·Nr. MT 581 DM 89,-* 
Computer M it Lotus 1 ·2-3 zur Integrierten 
Besl·Nr. MT 501 DM 32,-* Problemlösung 
Planen und kalkulieren mit Multiplan Best.·N r. MT 562 DM 68,-* 
2. überarbeitete Auflage 

* 
M it Lotus 1 ·2·3 zur Integrierten 

Besl·Nr. MT 502 DM 58,- Problemlösung (Beispiele auf Diskette) 
Der IBM·Personal Computer Best.·Nr. MT 647 DM 58,- *  
Best.·Nr. M T  503 DM 53,-* Baslc·Dlalekte Im Vergleich 
Datenkommunikation und Lokale Best.·Nr. MT 564 DM 32,- *  
Computer·Netzwerke 

* 
Das Commodore ß4.Buch, 

Best.·Nr. MT 504 DM 58,- Bd. 1: Leitfaden für Erstanwender -
Software richtig eingekauft mit Assembler 
Best.·Nr. MT 505 DM 34,-* Best.·Nr. MT 591 DM 48,- *  

Wörterbuch der Date.,. und Tele· Das Commodore ß4.Buch, 
kommunikation Bd. 1: Beispiele auf Diskette 
Besl·Nr. MT 506 DM 38,- * Best.·Nr. MT 592 DM 58,- *  

M ultiplan richtig elngesatzt Das Commodore 84-Buch, 
Bast.·Nr. MT 507 DM 58,- *  Bd. 2 :  Baslc-Splele 

Multiplan richtig eingesetzt - Baispiele Bast.·Nr. MT 593 DM 38,-* 

auf Diskette (5v.", IBM·PC mit MS·DOS 2.0) Das Commodore UBuch, 
Best.·Nr. MT 823 DM 48,- *  Bd. 2 :  Beispiele a u f  Diskette 

Personal Computer - das Intell igente Best.·Nr. MT 594 DM 58,- *  

Werkzeug für lad.ermann Da. Commodore ß4.Buch, 
Best.·Nr. MT 508 DM 53,-*  Bd .  3 :  Leitfaden für  Fortgeschrittene 

SuperCalc richtig elngasetzt 
Best.·N r. MT 595 DM 38,- *  

Best.·Nr. M T  51 1 DM 5&,- * Das Commodore ß4.Buch, 

SuperCalc richtig eingesetzt -
Bd. 3: Beispiele auf Diskette 
Be.l·Nr. MT 598 DM 58,- * 

Beispiele auf Diskette (5V.", IBM·PC mit 
M5-00S 2.0) Das Commodore ß4.Buch, 

Beat.·Nr. MT 621 DM 48,- * Bd. 4: Ein Leitfaden für System. 
programmierer 

Programme und Tlps für VC·2O Bast.·Nr. MT 597 DM 38,-* 
Best.·Nr. MT 51 3 DM 38,-* 

Oa8 Commodore ß4.Buch, 
Oa8 VC·20 Buch Bd. 4: Bel.plele auf DIsketta 
Best.·Nr. MT 516 DM 49,-* Be.t.·Nr. MT 598 DM 58,- * 

• Inkl .  MwSt. Unverbindliche Preisempfehlung. 

Sie erhalten M& T·Bücher in guten Buchhandlungen, Computershops 
und FachabteIlungen der Kaufhäuser. * 

* Sollten Sie d iese Programme ausnahmsweise Im Handel nicht beziehen kön nen, so bestellen Sie bitte bel :  
Markt 6 Technik Varlag Aktlangasellschaft, Han .. Pln.el·Str. 2 ,  8013 Haar, Telefon: 0 89/48 1 3-220 



Aus dem Mi T·Buchveriag 
Das Commodore 64-Buch, Lotus 1 ·2·3 richtig eingesetzt: Beispiele 
Bd. 5: Slmon's Basic auf DIsketta (SV,", IBM·PC mit MS·DOS 2.0) 
Best.·Nr. MT 599 DM 38,- · BesL·Nr. MT 638 DM 58,- · 

Das Commodore 64-Buch, Logo - Grafik, Sprache, Mathamatlk 
Bd. 5: Baispiele auf Diskette Best.·Nr. MT 648 DM 42,-· 

Best.·N r. MT 600 DM 58,- · 
WordStar für die Praxis 

Das Commodora 64·Buch, Best.·Nr. MT 642 DM 54,- · 

Bd. 6: Spiele PC·DOS: Das Betriebssystem des IBM·PC 
Best.·Nr. MT 619 DM 38,- · 

Bast.·Nr. MT 643 DM 58,- · 
Das Commodore 64-Buch, VlslCalc·Arbaltsblätter 
Bd. 6: Belsplale auf Diskette Bast.·Nr. MT 645 DM 48,- · 
Best.·Nr. MT 620 DM 58,- · 

Computersplela und Wissenswertes -
Einführung In SuperCalc 

Commodore 64 
Best.·Nr. MT 646 DM 48,- · 

Best.·Nr. MT 601 DM 29,80· Einführung In SuparCalc: 

Computeraplale und Wissenswertes -
Beispiele auf DIsketta 
Best.·Nr. MT 686 DM 30,-· 

Commodore 64: Baispiele auf Diskette 
Best.·Nr. MT 602 DM 38,- · Echtzelt·Betriebssysteme für Mikro-

Das gr08e Spielebuch Commodore 64 
computer 

· 
Best.·Nr. MT 803 DM 29,80· BesL·Nr. MT 653 DM 68,-

Das gr08e Spielebuch Commodore 64: 
Commodore 64 - Multiplan 

Beispiele auf Diskette 
Best.·Nr. MT 655 DM 48,- · 

Best.·Nr. MT 804 DM 38,- · Multiplan deutsch 

Software·Schnellkurs: CP/M 
Best.·Nr. MT 656 DM 58,- · 

Best.·Nr. MT 805 DM 37,- · Baslc·Programmlerhandbuch 

Software·Schnellkurs: MaliMerge 
Best.·Nr. MT 658 DM 78,- · 

Best.·Nr. MT 806 DM 37,- · Mit SuperCalc 3 zur Integrierten 

Software·Schnellkurs: dBASE 11 
Problemlösung 

· 
Best.·Nr. MT 807 DM 37,- · Best.·Nr. MT 659 DM 58,-

Software·Schnellkurs: SuperCalc 
Grafik mit dem VC·20 
Best.·Nr. MT 644 DM 32,- · 

Best.·Nr. MT 808 DM 37,- · 

Software·Schnellkurs: WordStar 
Basic mit dem VC·20 
Best.·Nr. MT 649 DM 38,- · 

Best.·N r. MT 809 DM 37,- · 

Software-5chnellkurs: Multiplan 
Mlcrosoft·Baslc 

Best.·Nr. MT 610 DM 37,- · Best.·Nr. MT 650 DM 48,- · 

Software·Schnellkurs: Lotus 1 ·2·3 
Basic mit dem Commodore 64 

Best.·Nr. MT 611  DM 48,- · Best.·Nr. MT 657 DM 48,- · 

Software·Schnellkurs: CP/M 86 Basic mit dem Commodore 64 -

Best.·Nr. MT 615 DM 37,- · Beispiele auf Diskette 
Best.·Nr. MT 867 DM 38,- · 

Software·Schnellkurs: MS·DOS 
Best.·Nr. MT 651 DM 37,- · Der IBM·PC Junior 

· 
Mehr als 32 Baslc·Programme für den 

Best.·Nr. MT 680 DM 48,-

Commodore 64 Spielen mit dem IBM·PC 
Best.·Nr. MT 61 3 DM 49,- · Best.·Nr. MT 681 DM 58,- · 

Mehr als 32 Baslc·Programme für den Von VlslCalc bis Lotus 1 ·2·3 
Commodore 64: Beispiele auf Diskette Best.·Nr. MT 662 DM 58,- · 

Best.·N r. MT 614 DM 48,- · 

Mehr als 32 Baslc·Programme für den 
Programmieren mit dem IBM·PC: Basic 

· 

IBM·PC 
Best.·Nr. MT 663 DM 58,-

Best.·N r. MT 624 DM 68,- · Programmieren mit dem IBM·PC: Pascal 
Best.·Nr. MT 664 DM 58,- · 

Mehr als 32 Baslc·Programme für den 
IBM·PC: Beispiele auf Diskette Calc Result 
(SV." mit MS·DOS 2.0) Best.·Nr. MT 671 DM 48,- · 

Best.·Nr. MT 625 DM 58,- · 
WordStar Befehlsübersicht 

MS - DOS Best.·Nr. MT 673 DM 29,80· 

Best.·Nr. MT 616 DM 43,- · 
Handbuch der Textverarbeitung: 

Einführung In Forth WordStar deutsch 
Best.·Nr. MT 635 DM 58,- · Best.·Nr. MT 686 DM 54,- · 

Lotus 1 ·2·3 richtig eingesetzt Software·Schnellkurs MultIplan deutsch 
Best.·Nr. MT 637 DM 68,- · Best.·Nr. MT 687 DM 37,- · 

• I n k l .  MwSt. Unverb i n d l i c h e  Preisempfe h l u n g .  

Sie erhalten M& T·Bücher in  guten Buchhandlungen, Computershops 
und Fachabtei lungen der Kaufhäuser. * 

• Sollten Sie d iese Programme ausnahmsweise im Handel n icht  beziehen kön nen,  so beste l l e n  Sie bitte bei :  
Markt & Technik Verlag Aktiengesellschaft, Hans·Plnsel·Str. 2, 801 3 Haar, Telefon: 089/48 1 3·220 
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