


The Commodore Newsletter is an effective method of 
sharing current information, ideas, programming tech
niques, hardware interfacing, and cost effective applica
tions relating to the Commodore PET/CBM computers, 
between PET/CBM owners, users and the manufacturer.

The Newsletter contains articles pertaining to product 
news, details on current software, time saving tips on pro
gramming (with listings), peripherals and attachments, 
and a User’s Directory to other sources of PET/CBM 
information.

Members are encouraged to submit articles for publica
tion in the newsletter.

The subscription fee is $15.00 for one year (or 12 issues). 
You may backdate your membership to the beginning of 
any year provided you specify this on your application. 
Backdated issues will be sent immediately and thereafter 
you will receive subsequent monthly issues.
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T h e  C h a r t e r  of the C O M M O D O R E  P E T  U S E R  
C L U B  is to p r o v i d e  a m e t h o d  of s h a r i n g  
u p - t o - d a t e  i n f o r m a t i o n ,  and p r o g r a m s  
r e l a t i n g  to t he  P E T / C B M  C o m p u t e r  
b e t w e e n  the m a n y  P E T / C B M  o w n e r s  and

u s e r s .  M e m b e r s h i p  c h a r g e s  in the 
U n i t e d  S t a t e s  a n d  its p o s s e s s i o n s  a r e  
$ 1 5 . 0 0  a n n u a l l y  (or 12 i s s u e s ) ,  w h i l e  
s u b s c r i p t i o n s  o u t s i d e  the U.S. ar e 
$ 2 5 . 0 0  a n n u a l l y .
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W e  w o u l d  l i k e  to p u b l i s h  f e a t u r e s  f r o m  
P E T  U s e r s  c o n c e r n i n g  s p e c i f i c  
a p p l i c a t i o n s ,  i n t e r e s t i n g  d i s c o v e r i e s  
or e v e n  b i t s  w o r t h y  of s h a r i n g .  If 
y o u  w o u l d  l i k e  to c o n t r i b u t e  to f u t u r e  
N E W S L E T T E R S ,  p l e a s e  send y o u r  a r t i c l e ,  
l e t t e r  or c o m m e n t s  to:

T H E  E D I T O R
C O M M O D O R E  U.S. P E T  U S E R S  CLU B 
C O M M O D O R E  B U S I N E S S  M A C H I N E S ,  INC.
3 33 0 S C O T T  BLVD.
S A N T A  CL A R A ,  C A  9 5051
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EDITOR NOTES

W e  ar e h a p p y  to l e t  our r e a d e r s  k n o w  
th a t  t he  E D U C A T I O N  E X C H A N G E  s e c t i o n  
ha s a n e w  e d i t o r  - K a r l  Zinn.

K a r l  Z i n n  has b e e n  a l e a d e r  in the 
f i e l d  of c o m p u t e r s  a n d  e d u c a t i o n  for 
15 y e a r s .  He p a r t i c i p a t e d  in the 
o r g a n i z a t i o n  of m a n y  p r o f e s s i o n a l  and 
u s e r  g r o u p s ,  e.g., A C M  S I G C U E ,  A D C I S  
and E d u c o m ,  an d n u m e r o u s  c o n f e r e n c e s  

i n c l u d i n g  th e W o r l d  C o n f e r e n c e  on 
C o m p u t e r s  a n d  E d u c a t i o n .  H e  is a c t i v e  
in t h e  p r o f e s s i o n a l  s o c i e t i e s  for 
c o m p u t e r  s c i e n c e ,  e n g i n e e r i n g  and 
p s y c h o l o g y  w h i c h  c o n t r i b u t e  r e s e a r c h  
and d e v e l o p m e n t  for c o m p u t e r
a p p l i c a t i o n s  in e d u c a t i o n .

At t he  U n i v e r s i t y  of M i c h i g a n ' s  C e n t e r  
for R e s e a r c h  on L e a r n i n g  a nd T e a c h i n g ,  
Dr. Z in n  a d v i s e s  f a c u l t y  on 
i n s t r u c t i o n a l  use of c o m p u t e r s .  H is  
o w n  w o r k s h o p s  for f a c u l t y  at the 
U n i v e r s i t y  led to w e e k e n d
" e x p l o r a t o r i u m s "  for f a m i l i e s  w i s h i n g  
to lo o k  i nto p e r s o n a l  c o m p u t e r s  for 

ho m e  e d u c a t i o n .  In a d d i t i o n ,  he has 
c o n t r i b u t e d  to the d e v e l o p m e n t  of a 
" d r o p - i n "  c e n t e r  at the C o m m u n i t y  H i g h  
S c h o o l  in A n n  A r b o r ,  a " f a m i l y  a r c a d e "  
at an e x p e r i m e n t a l  e l e m e n t a r y  schoo l, 
c o n d u c t e d  d e m o n s t r a t i o n s  for s c o u t s  

a nd  o t h e r  o r g a n i z a t i o n s ,  and o f f e r e d  
s h o r t  c o u r s e s  in the c o m m u n i t y .

His  t e a c h i n g  w i t h i n  c o m p u t e r  s c i e n c e  
and e d u c a t i o n  at the U n i v e r s i t y  of 
M i c h i g a n  i n c l u d e s  i n t r o d u c t i o n s  to 
c o m p u t e r  p r o g r a m m i n g  and  a p p l i c a t i o n s ,  
d e v e l o p m e n t  of a p p l i c a t i o n s  in h i g h e r  
e d u c a t i o n ,  i m p a c t  of c o m p u t e r s  on 
s o c i e t y ,  an d c o m p u t e r  u ses in s c i e n c e  
e d u c a t i o n .  R e c e n t  r e s e a r c h  p r o j e c t s  
i n c l u d e  an a s s e s s m e n t  of the i m p a c t  of 
m i c r o e l e c t r o n i c s  a n d  t e l e c o m m u n i 
c a t i o n s  on c o l l e g e  t e a c h i n g ,  a s t u d y  
of the c o n t r i b u t i o n s  of c o m p u t e r - a i d e d  
c o m m u n i c a t i o n s  to l e a r n i n g  and  
s c h o l a r l y  wo rk , an d an a n a l y s i s  of 
c o m m u n i t y  e d u c a t i o n  a c t i v i t y  c o m b i n i n g  
m i c r o c o m p u t e r s  a nd  c a b l e  t e l e v i s i o n .  

R e g i o n a l  s e r v i c e s  an d i n f o r m a t i o n  
e x c h a n g e  h a v e  a l w a y s  b e e n  i m p o r t a n t .  
K a r l  Z i n n  f o u n d e d  a n d  w a s  a s s o c i a t e  
d i r e c t o r  for the M E R I T  C o m p u t e r  
N e t w o r k  in t he  s t a t e  of M i c h i g a n ,  
p l a n n e d  the ta s k  f o r c e  on 
i n s t r u c t i o n a l  c o m p u t i n g  in C I C  (Big

T e n  u n i v e r s i t i e s  and the U n i v e r s i t y  of 
C h i c a g o ) , and d i r e c t e d  P r o j e c t  E x t e n d  
(now i n c o r p o r a t e d  in the M i c h i g a n  
A s s o c i a t i o n  for C o m p u t e r  U s e s  in 
L e a r n i n g ) . He i n i t i a t e d  n e w s l e t t e r s  
a n d  o t h e r  p e r i o d i c a l  c o m m u n i c a t i o n s  
for e a c h  of t h e s e  r e g i o n a l  s e r v i c e  
a c t i v i t i e s .

A s  a c o n s u l t a n t  to other 
o r g a n i z a t i o n s ,  Dr. Z in n  has w o r k e d  on 
the  d e v e l o p m e n t  and r e v i e w  of p r o d u c t s  
for s c h o o l  s y s t e m s ,  c o l l e g e s ,  
u n i v e r s i t i e s ,  e q u i p m e n t  m a n u f a c t u r e s  
and  p u b l i s h e r s .

T h i s  c o m b i n a t i o n  of e x p e r i e n c e ,  
e x p e r t i s e  an d c o n t a c t s  p l a c e s  Karl 
Z i n n  in an e x c e l l e n t  p o s i t i o n  to 
c o n t r i b u t e  to our E d u c a t i o n  E x c h a n g e .

E d u c a t i o n  in the  c l a s s r o o m  is b e i n g  
r e v o l u t i o n i z e d  by the i n t r o d u c t i o n  of 
the m i c r o c o m p u t e r .  E D U C A T I O N  E X C H A N G E  
d i s c u s s e s  h o w  the E d i n a  P u b l i c  S c h o o l  
in E di n a ,  M i n n e s o t a  has b e e n  a b l e  to 
u t i l i z e  the P E T  c o m p u t e r  in its 
e d u c a t i o n  c u r r i c u l u m .

In J a n u a r y  of t h i s  ye a r  C o m m o d o r e  
p a r t i c i p a t e d  in the a n n u a l  C o n s u m e r  
E l e c t r o n i c s  S h o w  w h i c h  w a s  h e l d  in L as 
V e g a s .  The s h o w  w a s  v e r y  s u c c e s s f u l  
and  w a s  a t t e n d e d  b y  o v e r  50 ,000 

v i s i t o r s .

In M a r c h ,  C o m m o d o r e  w i l l  a t t e n d  the 
O f f i c e  A u t o m a t i o n  C o n f e r e n c e  in 
A t l a n t a .  A  s h o r t  p r e v i e w  of t hi s  
c o n f e r e n c e  is p r e s e n t e d  in C B M  NEWS. 
T h i s  s e c t i o n  a l s o  p r e s e n t s  a f o l l o w u p  
a r t i c l e  on c o m p u t e r T O W N  USA, a l o n g  
w i t h  a c u r r e n t  c o m p u t e r  and p e r i p h e r a l  

p r i c e  list.

T h e  S O F T W A R E  s e c t i o n  r e v i e w s  
e d u c a t i o n a l  an d b u s i n e s s  s o f t w a r e  
p a c k a g e s  w h i c h  are  d e s i g n e d  to e n h a n c e  

the  e d u c a t i o n a l  l e a r n i n g  p r o c e s s  and 
d e s i g n e d  for s m a l l  b u s i n e s s e s  
r e s p e c t i v e l y .  A  p u b l i c a t i o n  r e v i e w  is 
a l s o  p r e s e n t e d  to  i n t r o d u c e  our 
r e a d e r s  to c u r r e n t  l i t e r a t u r e  w h i c h  is 
o n  t he  m a r k e t .

H a v e  y o u  ev e r  w o n d e r e d  if it is 
p o s s i b l e  to c o n t r o l  a m o v i e  c a m e r a  
w i t h  the P E T / C B M  c o m p u t e r ?  B e  s u r e  to
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read- the A P P L I C A T I O N  s e c t i o n  to see 
h o w  t h i s  c an  be a c c o m p l i s h e d .

P r o g r a m m i n g  e n t h u s i a s t s  w i l l  be 
i n t e r e s t e d  in r e a d i n g  t h e  a r t i c l e s  
p r e s e n t e d  in the P R O G R A M M I N G  s e c t i o n .  
T h i s  s e c t i o n  a l s o  c o n t a i n s  P a r t  II of 
G l o s s a r y  T e r m s  ( a c r o n y m s  and 

d e f i n i t i o n s  f r o m  the  M I C R O P R O C E S S O R  
L E X I C O N ,  c o u r t e s y  of SYB EX , INC.)

For t h o s e  i n t e r e s t e d  in th e P E T / C B M  
P r i n t e r s  an d th e I E E E - 4 8 8  s y s t e m s ,  the 
P E R I P H E R A L S  A N D  A T T A C H M E N T  s e c t i o n  
s h o u l d  n ot  be o v e r l o o k e d .  If y o u  are  
i n t e r e s t e d  in u p g r a d i n g  y o u r  p r i n t e r ,  
the  P E T / C B M  P r i n t e r  a r t i c l e  w i l l  tel l 
y o u  h o w  t h i s  can be a c c o m p l i s h e d .

The  U S E R  D I R E C T O R Y / A N N O U N C E M E N T S  
s e c t i o n  c o n t a i n s  a c u r r e n t  a u t h o r i z e d

d e a l e r  lis t  a l o n g  w i t h  a c o r r e c t i o n  to 

the  C B M  F l o p p y  Di s k  U s e r  M a n u a l .

Y o u r  r e s p o n s e  to t h i s  n e w s l e t t e r  is 
v a l u e d .  A  c o m p l e m e n t a r y  s u b s c r i p t i o n  
(or if p r e f e r e d ,  an a d d i t i o n a l  t w e l v e  
i s s u e s  w i l l  b e  a d d e d  to y o u r  c u r r e n t  
s u b s c r i p t i o n )  w i l l  b e  g i v e n  to a n y o n e  
w h o  s u b m i t s  an a r t i c l e  w h i c h  is 
p r i n t e d  in a f u t u r e  n e w s l e t t e r .  In 
o r d e r  for us to e f f e c t i v e l y  a n s w e r  a n y  
q u e s t i o n s  y o u  m a y  h a v e  r e g a r d i n g  y o u r  
P E T / C B M  or n e w s l e t t e r  c o n t e n t s ,  w r i t e :

T h e  E d i t o r
C O M M O D O R E  B U S I N E S S  M A C H I N E S
3330  S c o t t  Blvd.
S a n t a  C l a r a ,  C a l i f o r n i a  95051
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DATA EXCHANGE

The Save @ Command

Mr. R e x  H. S h u d d e  of C a r m e l ,  CA 
p r e s e n t s  us w i t h  ou r f i r s t  q u e s t i o n :

Q IS T H E R E  S O M E  S O R T  OF B U G  IN TH E 
S A V E " @  C O M M A N D ?
A Yes. Do not use S A V E  w i t h  r e p l a c e  
or O P E N  w i t h  r e p l a c e  (i.e.,
S A V E " @ 1 : f i l e n a m e " ,8). T h i s  c o m m a n d
d o e s  h a v e  a bug w h i c h  can c a u s e  o t h e r  
f i l e s  to be c o r r u p t e d  on th e disk. 
G i v e  y o u r  c o r r e c t e d  f i l e  a n e w  name
i n s t e a d ,  t h e n  s c r a t c h  the old  one. 
F u r t h e r  E r r a t a  i n f o r m a t i o n  ca n be
f o u n d  in the U s e r  A n n o u n c e m e n t
s e c t i o n .

Th e f o l l o w i n g  q u e s t i o n s  are f r o m  Mr 
M i c h a e l  B a l t a y  of Sun V a l l e y ,  CA:

DOS Support 4.0

Q I R E C E I V E D  T H E  D O S  S U P P O R T  P R O G R A M  
F R O M  YOU, A F T E R  S E N D I N G  A  B L A N K  
D I S K E T T E  A N D  A  S T A M P E D ,  S E L F - A D D R E S S E D  
E N V E L O P E .  I R E C E I V E D  MY  C O P Y  A F T E R  
T H E  C H A N G E S  P U B L I S H E D  IN N E W S L E T T E R  
#7, A N D  IT D O E S  N O T  I N C L U D E  T H O S E  
C H A N G E S .  W H I C H  IS THE  C O R R E C T  
V E R S I O N ?
A T h e  v e r s i o n  p r i n t e d  in N e w s l e t t e r  
#6 t o g e t h e r  w i t h  the c o r r e c t i o n s  
p r i n t e d  in N e w s l e t t e r  #7 is a p r e v i o u s  
v e r s i o n  of D O S  4.0 . H o w e v e r ,  t h i s  i s  
s t i l l  a w o r k i n g  v e r s i o n .  Th e v e r s i o n  
w h i c h  y o u  r e c e i v e d  is the m o s t  u p  to 
d a t e  v e r s i o n .

Note: If you  c u r r e n t l y  h a v e  D O S  4.0

on d isk, t h e r e  is n o  n e e d  to m a k e  a n y  
c o r r e c t i o n s .  If y o u  do not h a v e  
v e r s i o n  4. 0 and w o u l d  l i k e  to r e c e i v e  
it, se n d  us a b l a n k  d i s k e t t e  in its 
c o v e r  w i t h  p r o t e c t i v e  c a r d b o a r d  
b a c k i n g  a l o n g  w i t h  a se l f  a d d r e s s e d  
s t a m p e d  e n v e l o p e .

Concatenating Program Files

Q C A N  I C O N C A T E N A T E  T W O  P R O G R A M  F I L E S  
O N  T H E  D I S K ?
A T h e  w a y  to c o n c a t e n a t e  f i l e s  is by 
w r i t i n g  a l i t t l e  p r o g r a m  to g e t  r i d  of 
the  z e r o e s  w h i c h  p r e c e d e  the

e n d - o f - f i l e  m a r k e r  and i n d i c a t e  the 
end of one p r o g r a m ,  and the s t a r t i n g  
a d d r e s s  w h i c h  i n d i c a t e s  the b e g i n n i n g  
of the oth er.

t  ,

10 T -.T!I'f 4 C, - r  O p !  f p r

20 7  i  m i  i - r  n -iw rTf r - . - i i  i r -, r
•i i 1 r  w  . c . . '1 j j  -I- U  u  r% L -:

30 . " . n r ; , ;  ■* cr q  ^  c

40 r . n  r  t  *-*-J4. 4 cr n r  ii 
i i •. *  i 5 I t r  i  - j  .* L-

50 ,
r-»r*i t  i  ’ 7 4  j  r  i i  r  -i n
r  r-. a  i i  i t r  j. .• j. ^

60 i
i - t r i r i i c r  ,- i cr C i- * -u .n Z
U r  c , ' u  .• c * .* .* n -?  +  .« r

c~cr GuSUB1000
bb INPUT"DESTINfiTI (
7u INPUT"DESTINflTI£
80 r“> r~ 11 ̂  “i i u • i

90 ii-nsus 1000
: 00 GET#5,m ■IFSTC
: 05 IFH#=""THENK$=(
-r * r j IF F THENPRINTi
129 F=-l ■ E $ = D $  ■ G0T£
1 Su CLOSES
130 0PEN5,3,5,B$+".
130 GOSUB1000
200 GET#5, Fi$ ■ GET#5
210 GET#5,H $ ■ T=ST
•“« 4 cr 
cL j. •_l IF H $ = " " T H E N H $ = I
220 PRINT #6, I i $ ;
230 I FT—0THENk' 10
240 CLOSES ■ CLOSES ■' (
250 END
1000 INPUT# 15.. ER.- El
i d  a 0 IFERO0THEN10!
102 0 RETURN
1050 PRINTER, ER#.. E
i &G& bTOP
:tFHiV .

I' O 1.1'I

The 32K PETS

T h e  f o l l o w i n g  q u e s t i o n s  ar e f r o m  Mr. 
A r t  B o s l e y  of J e a n n e t t e ,  PA:

Q W H A T  D O E S  T HE CM D C O M M A N D  M E A N ?
A C M D  is an a b b r e v i a t i o n  for C O M M A N D  

a n d  is u s e d  to a d d r e s s  an I EEE bus 
d e v i c e  a n d  l e a v e  it a d d r e s s e d  and 
l i s t e n i n g .  It is l i k e  P R I N T # ,  e x c e p t  
t h a t  it l e a v e s  th e d e v i c e  l i s t e n i n g .

Q H O W  D O  Y O U  P R O G R A M  SO T H A T  T H E  
P R O G R A M  D O E S  N O T  L I S T  C E R T A I N  L I N E  
N U M B E R S ?

5



A L e n  L i n d s a y  has w r i t t e n  an a r t i c l e
e n t i t l e d ,  " P r o t e c t  Y o u r  P r o g r a m " ,
w h i c h  w a s  p u b l i s h e d  in T H E  B E S T  OF T H E  
P E T  G A Z E T T E  on p a g e  60. T h i s  a r t i c l e  
has b e e n  r e v i e w e d  in the P E T  G A Z E T T E  
(S p r i n g  1979, p a g e  12) by  J i m
B u t t e r f i e l d .  For y o u r  c o n v e n i e n c e ,  w e  
are  s e n d i n g  y o u  a c o p y  of t h e s e
a r t i c l e s .  Len L i n d s a y  ca n be 
c o n t a c t e d  at:

19 2 9  N o r t h p o r t  Dr. No. 6 
M a d i s o n ,  W I  6 3 70 4

Language Difference Between 
the PET and the Printer

W e  h a v e  r e c e i v e d  m a n y  i n q u i r e s  w h i c h  
m a y  be s u m m a r i z e d  as f o l l o w s :

q  I H A V E  A  P E T  P R I N T E R  A N D  A N  8K PET. 
W H E N  I P O KE 5 946 8,14 ( U P P E R / L O W E R  C A S E  
MODE) A N D  T Y P E  A  S E N T E N C E  IT L O O K S  
A L R I G H T  O N  T H E  S C R E E N ,  B U T  W H E N  I 
P R I N T  O N  T H E  P R I N T E R  A L L  I G E T  A R E  THE 
L E T T E R S  T Y P E D  IN U P P E R  C A S E  A N D  
G R A P H I C S .  I T H E N  P U T  T H E  C U R S O R  D O W N  
AS P E R  T H E  M A N U A L ,  A N D  E V E R Y T H I N G  IS 
R E V E R S E D :  U P P E R  IS L O W E R  A N D  L O W E R  IS
U P P E R .  A L S O ,  W H E N  I P R I N T E D  ON  TH E 
S C R E E N ,  T H E  L I N E  M O V E S  D O W N  A  LINE. 
IS T H E R E  S O M E T H I N G  I A M  D O I N G  W R O N G ?

A No, the p r i n t e r  s i m p l y  u n d e r s t a n d s  
a d i f f e r e n t  l a n g u a g e  f r o m  t h a t  of y o u r  
PE T ' s .  For a t h o r o u g h  e x p l a n a t i o n ,  
p l e a s e  r e fe r to t he  a r t i c l e  on C B M  
P r i n t e r s  in t h e  P e r i p h e r a l s  & 
A t t a c h m e n t s  s e c t i o n  of t h i s  
n e w s l e t t e r .

The Append Wedge Program

Q T H E R E  IS A N  A M B I G U I T Y  IN N E W S L E T T E R  
#4-5, P A G E  30; L I N E  # 01 58 IS R E P E A T E D  
T W I C E ,  A N D  A D D R E S S  L O C A T I O N  0 3 F A  IS 
F O L L O W E D  B Y  0 3 F F .  S H O U L D  A N Y  
P A R T I C U L A R  C O D E  B E  T Y P E D  IN T O  
L O C A T I O N S  03FB, 03FC, A N D  0 3 F E ?  IF
SO, W H A T  IS IT? (00 IN A L L  OF T H E M  
C A U S E S  A CRASH.)
A T h i s  a m b i g u i t y  is c a u s e d  by a 
t y p o g r a p h i c a l  er ro r .  Th e f o l l o w i n g  
c h a r t  w i l l  h e l p  s o l v e  the p r o b l e m .  
T h e s e  ar e the b y t e s  t h a t  go in t h a t  
a r e a .

B v t e s  in 0 3 F 8 - 0 3 F F

03F8 $0D
03F9 $41 A
0 3 F A $50 P
03F B $50 P
03FC $45 E
03 F D $5 E N
03F E $44 D
03F F $00
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CBM NEWS

NCC-OAC Preview

M a r c h  3-5, C B M  w i l l  p a r t i c i p a t e  in the 
f i r s t  a n n u a l  N a t i o n a l  C o m p u t e r  
C o n f e r e n c e  - O f f i c e  A u t o m a t i o n  
C o n f e r e n c e  in A t l a n t a .  T h i s
c o n f e r e n c e  is t he " w o r l d ' s  f i r s t  
m a j o r ,  a l l - i n c l u s i v e  c o n f e r e n c e  for 
o f f i c e  s y s t e m s  u s e r s ,  d e s i g n e r s  an d 
m a n a g e r s  to a s s i s t  t h e m  in m e e t i n g  the 
r e a l i t i e s  of o f f i c e  a u t o m a t i o n  in a 
r e s p o n s i b l e ,  c o m p e t e n t  and f r u i t f u l  

f a s h i o n " .

As  m i c r o c o m p u t e r  t e c h n o l o g y  e x p a n d s  
int o  th e b u s i n e s s  o f f i c e ,  the i n d u s t r y  
has c l a m o r e d  for a c o n f e r e n c e  v e h i c a l .  

N C C  h a s  r e s p o n d e d  by  p r e s e n t i n g  the 
O f f i c e  A u t o m a t i o n  C o n f e r e n c e .

At t h e  c o n f e r e n c e ,  C o m m o d o r e  w i l l  
d e m o n s t r a t e  b u s i n e s s ,  e d u c a t i o n a l  and 
p r o f e s s i o n a l  s o f t w a r e  a p p l i c a t i o n s .  
D e m o n s t r a t i o n s  w i l l  be c o n d u c t e d  by 
C B M  m a r k e t i n g  p e r s o n n e l  and p e r s o n n e l  
f r o m  m a j o r  s o f t w a r e  firms. C B M  w i l l  
a l s o  be i n t r o d u c i n g  n e w  p r o d u c t s  
d u r i n g  the c o n f e r e n c e .

In th e n e x t  i ssue of the n e w s l e t t e r ,  
w e  w i l l  be p r e v i e w i n g  t h e s e  n e w  
p r o d u c t  i n t r o d u c t i o n s  and w i l l  a l s o  
r e v i e w  the show.

O r i g i n a l l y ,  Bob  A l b r e c h t ,  k n o w n  as the 
" D r a g o n  of M e n l o  P a r k "  i n s t r u c t e d  a 
one  h o u r  "c hec k o u t "  p e r i o d  d u r i n g  
w h i c h  c h i l d r e n  l e a r n e d  to l o a d  an d 
o p e r a t e  the c o m p u t e r ,  and r e c e i v e d  
t h e i r  c e r t i f i c a t i o n  u p o n  s u c c e s s f u l  
c o m p l e t i o n .

T w o  y o u n g  men, J i m  M c L e n a h a n ,  t w e l v e  
y e a r s  old, and f o u r t e e n - y e a r - o l d  S c o t t  

L a v i e r  h a v e  a d v a n c e d  t o  the l e v e l  of 
" t e a c h i n g  a s s i s t a n t s "  at the l i b r a r y .  
On  M o n d a y  a f t e r n o o n s  an d all  d a y  
S a t u r d a y ,  J i m  and S c o t t  i n s t r u c t  
n e w c o m e r s  as to the c h e c k - o u t  
p r o c e d u r e  u s i n g  the Pet  C o m p u t e r .

Computer Town USA

By  B a r b a r a  B e i g h l e y

J i m  an d S c o t t  p r o v i d e  a h e l p i n g  h a n d

In th e p r e v i o u s  i ssu e of the Pe t U s e r s  
Cl u b  N e w s l e t t e r ,  the b a c k g r o u n d  
i n f o r m a t i o n  of a u n i q u e  p r o j e c t  w a s  
o u t l i n e d .  C o m p u t e r T O W N  U S A  is an 
e x a m p l e  of an i n g e n i o u s  c o n c e p t  
b e c o m i n g  a w o r k i n g  r e a l i t y .  The  
p r o g r a m ' s  o b j e c t i v e ,  a s i d e  f r o m  
p r o m o t i n g  c o m p u t e r  e d u c a t i o n  for the 
y o u n g ,  is to i n t r o d u c e  the v a l u e  of 

c r e a t i n g  a c o m p u t e r - l i t e r a t e
c o m m u n i t y .  T h i s  is b e i n g  a c c o m p l i s h e d  
as w e  w i t n e s s  a g e n e r a t i o n  of 
y o u n g s t e r s  t e a c h i n g  t h e i r  p e e r s  an d 
the a d u l t  g e n e r a t i o n  w h i c h  p r e c e d e d  
t h e m .
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So o v e r w h e l m i n g  is t he  s u c c e s s  of the 
p r o j e c t ,  t h a t  A l b r e c h t  p r e d i c t s  "a 
s t u d e n t  c o n s u l t a n t  a s s i s t i n g  the 
c h i l d r e n  e v e r y  a f t e r n o o n  and al l d a y  
S a t u r d a y  and  S u n d a y  as w e l l .  The i d e a  
of " k id s t e a c h i n g  k i d s "  is u n i q u e ,  but 
the  k e y  to t he  p r o j e c t  is t he  c a s s e t t e  
o p e r a t i n g  s y s t e m  on  th e Pet. It is so 
e a s y  to use and so r e l i a b l e ,  a c c o r d i n g  
the  "the D r a g o n " ,  r a r e l y  is t h e r e  a 
l o a d i n g  err o r .

P r e s e n t l y  the l i b r a r y  has f i f t y  
p r o g r a m s  a v a i l a b l e ,  b ut  A l b r e c h t  h o p e s  
to d o u b l e  t h i s  n u m b e r  w i t h i n  the n e x t  
f e w  m o n t h s .  He  c a t e g o r i z e s  t h r e e  
a r e a s  of p r o g r a m s  a v a i l a b l e :  
e d u c a t i o n a l ;  r e c r e a t i o n a l  g a m e s ;  and 
t h i r d l y ,  g a m e s  w h i c h  h a v e  i n c r e d i b l y

r i c h  e d u c a t i o n a l  v a l u e .  All the 
s t u d e n t  m u s t  do to a t t a i n  a tap e  is 
p r e s e n t  t h e i r  l i b r a r y  c a r d  an d t h e i r  
c e r t i f i c a t i o n  b a d g e  at t he  c h i l d r e n s '  
d esk, and  t h e y  h a v e  p r i v i l e g e d  "Pet 
u s a g e "  for one ho ur.  U s u a l l y  m o r e  

t h a n  o n e  c h i l d  u s e s  a c o m p u t e r  
a l l o w i n g  t he  b e n e f i t  of g a i n i n g  m u t u a l  
p r o g r a m m i n g  e x p e r i e n c e ,  and s t i l l  
e x p e r i e n c i n g  i n d i v i d u a l  p r o g r e s s i o n  as 
w e l l .

A l b r e c h t  s u m m a r i z e s  the p r o g r a m  by 
s t a t i n g ,  "The b e s t  w a y  to l e a r n  
p r o g r a m m i n g  is to h a v e  fun w h i l e  
y o u ' r e  d o i n g  it. A n d  in a t o w n  of 
2 7 , 0 0 0  p e o p l e ,  w e  m a y  see a f e w  
t h o u s a n d  p r o g r a m m e r s  in the n ea r  
f u t u r e " .
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SPRING 1980
COMPUTERS 
& PERIPHERALS

MODEL

COMPUTERS
PET 2 0 0 1 -8 K  PE R S O N A L 
C O M P U TE R

DESCRIPTION

Standard PET w ith  integral cassette, 4 0  colum n 
by 25 line display, calcula tor type keyboard, 
and 8K bytes of memory. (BASIC 2 .0  OS)

SUGGESTED
RETAIL

$ 7 9 5 .0 0
(90-day special order only)

PET 2 0 0 1  PR O FE S S IO N A L 
C O M P U TE R

PET w ith  large term inal styled keyboard w ith  
separate num eric pad & graphic keys and a 4 0  
colum n by 25 line display. (BASIC 3 0  OS)

8N
16N*
32N*

7 9 5 .0 0
9 9 5 .0 0  

1 ,2 9 5 .0 0

CBM  2 0 0 1  B U S IN E S S  
C O M PU TER

Features a typew rite r styled keyboard w ith 
separate num eric pad and a 4 0  colum n by 25 
line display. (BASIC 3 .0  OS)

16B
32B

9 9 5 .0 0
1 ,2 9 5 .0 0

CBM  8 0 0 0  B U S IN E S S  
C O M P U TER

Features a typew riter styled keyboard w ith 
separate num eric pad, an 80  colum n by 25 line 
display and new screen editor functions, and 
BASIC 4 .0  Operating System.

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

(Available June 1980)

PERIPHERALS
CBM  2 0 2 2  PRINTER 80  colum n dot m atrix printer w ith  plain paper 

or form s handling tractor feed. Has full PET 
graphics, variable line spacing, program m able 
character and character enhancement.

7 9 5 .0 0

CBM  2 0 2 3  PRINTER 80  colum n dot m atrix printer. Plain paper 
printer w ith  fu ll PET graphics, program m able 
character and character enhancement.

6 9 5 .0 0

CBM  2 0 4 0  D U A L  DRIVE 
FLOPPY D IS K

Dual drive in te lligent 5-1 / 4 "  m in i-floppy disk 
system w ith  341 K net user storage capacity. 
(DOS 1.0)

1 ,2 9 5 .0 0

C BM  8 0 5 0  D U A L  
DRIVE FLOPPY D IS K

Dual drive in te lligent 5-1 / 4 "  m in i-floppy disk 
system w ith  over 95 0 K  byte net user storage 
capacity. (DOS 2.0)

1 ,6 9 5 .0 0  
(Available June 1980)

CBM  C 2N  CASSETTE DRIVE Cassette in p u t/o u tp u t un it to use w ith  
PET/CBM  computers.

95 00

CBM  M O D E M High perform ance 3 0 0  BAUD IEEE in te r
faced modem features accurate teleprocessing 
com m unica tion fo r your CBM system.

3 9 5 .0 0  
(Available June 1980)

C BM  VO IC E SY N TH E S IZER Features phoneme synthesis for vocabulary 
construction (rather than m em ory lim ited digita l 
techniques). User port interface perm its easy 
insta llation to any C B M /P E T  system.

3 9 5 .0 0  
(Available June 1 980)

CABLES
PET to  IEEE CABLE Use th is cable to connect your Floppy or Printer 

to any PET/CBM  Com puter (P /N  320101).
3 9 .9 5

IEEE to  IEEE CABLE Use this cable when connecting more than one 
peripheral (Floppy and Printer) to any PET/CBM  
Com puter (P /N  9 0 5 0 8 0 ).

4 9 .9 5

'Commodore BASIC 4 .0  Operating System available by June for an additional $100 .00 . 

Prices subject to change w ithout notice

9



EDUCATION EXCHANGE

Ed i t o r :  K a r l  Z i n n

H a p p i l y ,  the C o m m o d o r e  s u p p o r t  g r o u p  
ha s d e c i d e d  to g i v e  s i g n i f i c a n t  s p a c e  
to e d u c a t i o n  w i t h i n  e a c h  is sue  of the 
U s e r s  N e w s l e t t e r .  At  l e a s t  it s h o u l d  
be a h a p p y  t h i n g  for e d u c a t o r s  r e a d i n g  
t h e  N e w s l e t t e r .  But then, n e a r l y

e v e r y o n e  w o r k i n g  w i t h  m i c r o s  is a l s o
w o r k i n g  w i t h  e d u c a t i o n .  S o m e  of us 
t e a c h  in s c h o o l s  or c o l l e g e s ,  b u t  all 
of us a r e  i n v o l v e d  in e d u c a t i n g  o t h e r s  
a b o u t ,  w i t h ,  or t h r o u g h  c o m p u t e r s .
S o m e  of us d e v e l o p  or m a r k e t  p r o d u c t s  
t o  s c h o o l s  and  c o l l e g e s ,  b u t  n e a r l y  
e v e r y o n e  is c o n c e r n e d  a b o u t  (and 
p e r h a p s  c o n t r i b u t i n g  to) e d u c t i o n a l  
p r o d u c t s  for use in the home. No one 
w h o  c a r e s  a b o u t  r e a s o n a b l e  use of
m i c r o s  can  a v o i d  g e t t i n g  i n v o l v e d  in 
h o w  to o f f e r  e x p l a n a t i o n s  and 
a s s i s t a n c e  to o t h e r s .  So t h i s  s e c t i o n  
on  e d u c a t i o n  c a n  be h e l p f u l  to 
e v e r y o n e !

W h e n  I h e a r d  of the p l a n  to p r o v i d e  an 
E d u c a t i o n a l  E x c h a n g e  I o f f e r e d  to h e l p  
c o l l e c t  m a t e r i a l  t h a t  w i l l  f r o m  the 
s t a r t  e s t a b l i s h  the v a l u e  of the 
e d u c a t i o n  s e c t i o n  of the N e w s l e t t e r .  
I k n o w  t h e r e  to be l o t s  of g o o d  
m a t e r i a l :  i n f o r m a t i o n ,  ideas,
c o m m e n t a r y ,  and q u e s t i o n s .  R e p o r t s  
f r o m  u s e r s  in a v a r i e t y  of s i t u a t i o n s ,  
h o w e v e r  c a s u a l  and f r a g m e n t e d ,  p r o v i d e  
m u c h  v a l u e  to o t h e r  us er s,  m u c h  m o r e  
tha n  t he c o n t r i b u t o r s  t y p i c a l l y  
r e a l i z e .  C o n s i d e r  som e of the 
i n f o r m a t i o n  yo u h a ve , or q u e s t i o n s  or 
p r o b l e m s .

A t  th e o u t s e t ,  a d o z e n  p r o j e c t s  c o u l d  
p r o v i d e  l i s t s  of p r o g r a m s  t h e y  
d i s t r i b u t e ,  a p a r t  f r o m  the r e g u l a r  
c o m m e r c i a l  fare. A b s t r a c t s  f r o m  
C O N D U I T  in I o w a  C i t y  and M I C R O P H Y S  in 
B r o o k l y n  a p p e a r e d  in i s s u e  #8.
E d u c a t i o n  as a m a r k e t  for s o f t w a r e  
d o e s  n o t  g e t  e n o u g h  a t t e n t i o n .  And  
y e t  so m e  u s e r s  n e e d  o n l y  g o o d
e x a m p l e s ,  e v e n  ju s t  t he  s k e l e t o n  of a 
p r o g r a m ,  to g e t  t h e n  s t a r t e d  on
i m p r o v e d  l o c a l  d e v e l o p m e n t  a c t i v i t i e s .
W e  s h o u l d  s o o n  h e a r  f r o m  C U E  in the 

B a y  A r e a .  G e n e r a l  i n f o r m a t i o n  ca n be 
h e l p f u l  too. T h e  b r i e f  n o t e  o n  
c o m p u t e r T o w n  U S A  in i ssue #8 is s u r e

to be e n c o u r a g i n g  t o  o t h e r s  w i s h i n g  to 

e n c o u r a g e  p e r s o n a l  c o m p u t i n g
t h r o u g h o u t  a c o m m u n i t y .

I k n o w  a d o z e n  o t h e r  s o u r c e s  of g oo d  
a d v i c e  w h i c h  s h o u l d  s h a r e  i n f o r m a l  
r e v i e w s  on  some  of the c o m m e r c i a l  
o f f e r i n g s .  W o u l d  y o u  l i k e  to c o m m e n t  
on M i l l i k e n  m a t h ,  PDI v o c a b u l a r y  
d e v e l o p m e n t ,  C O N D U I T  s c i e n c e ?  A n d  
w h a t  a b o u t  a d v i c e  on m a i n t a i n i n g  the 
o l d  8K PETs, or m a k i n g  t he  m o s t  of the 
n e w  o n e s ?  C a n  e d u c a t i o n  a f f o r d  t o  use 
di s k  d r i v e s ,  or a f f o r d  n o t  to?  In 
a d d i t i o n  to h i n t s  a b o u t  e q u i p m e n t  an d 
s o f t w a r e  in e d u c a t i o n a l  s e t t i n g s ,  w h a t  
a b o u t  s u g g e s t i o n s  for n e w  p r o d u c t s ?

Se n d  m e  w h a t  y o u  h a v e  to share, 
w h e t h e r  in p r o s e ,  l i s t s  or
a n n o t a t i o n s .  If y o u  h a v e  some ide as
b ut  d o n ' t  h a v e  t im e  to w r i t e  th e n  d o w n  
(or a r e n ' t  s u r e  t h e y  are novel) g i v e
m e  a c all. W h e n  I am not at my desk 
m y  n u m b e r  is a n s w e r e d  by  a tape 
r e c o r d e r .  S i n c e  the r e c o r d e r  o p e r a t e s  
u n t i l  it runs out of t a p e  (45") yo u 
c o u l d  d i c t a t e  an e n t i r e  a r t i c l e !

M a t e r i a l  w i l l  be s e l e c t e d  an d e d i t e d  
to m a k e  g o o d  use of the s p a c e
a l l o c a t e d  to e d u c a t i o n  in th e
N e w s l e t t e r .  I h o p e  to m a k e  r o o m  for 
al l the g o o d  idea s. I n c i d e n t a l l y ,  
m a t e r i a l  w h i c h  a p p e a r s  in th e
N e w s l e t t e r  c an a l s o  be p u b l i s h e d
e l s e w h e r e .  T y p i c a l l y  on e w o u l d  get
e a r l y  i n f o r m a t i o n  out to some u s e r s  in 
th e n e w s l e t t e r ,  and l at er  p u b l i s h  in 
d e t a i l  a n d  w i t h  p o l i s h  in an e d u c a t i o n  
m a g a z i n e  or j o u r n a l .

I w i l l  s u b m i t  s om e  i n f o r m a t i o n  a b o u t  
h o w  m o r e  t ha n  s i x t y  P E T s  a re  b e i n g  
u s e d  in e d u c a t i o n  at the U n i v e r s i t y  of 
M i c h i g a n ,  an d a l i s t  of n e e d s ,
p r o b l e m s ,  an d i d e a s  r e s u l t i n g  f r o m  the 
e x p e r i e n c e  of c o l l e g e  t e a c h e r s .  S i n c e  
s om e  of the  P E T s  a r e  u s e d  in a t e a c h e r  
e d u c a t i o n  p r o g r a m ,  p r e - c o l l e g e
a p p l i c a t i o n s  a re  i n c l u d e d  as w e l l .  

W h e n  I s t a r t e d  the  A C M  B u l l e t i n  on 
C o m p u t e r  U s e s  in E d u c a t i o n  m o r e  t ha n  a 
d o z e n  y e a r s  a g o  I h a d  g r e a t
e x p e c t a t i o n s  for e x c h a n g e  of 
i n f o r m a t i o n  v i a  n e w s l e t t e r s .
E x p e r i e n c e  as c o n t r i b u t i n g  e d i t o r  or 
a d v i s o r  for 15 n e w s l e t t e r s ,  b u l l e t i n s ,

10



m a g a z i n e s ,  an d j o u r n a l s  s i n c e  t h e n  has 
n o t  d i m i n i s h e d  m y  e n t h u s i a s m  for 
e x c h a n g e  a m o n g  r e a d e r s .

E v e n t u a l l y  we  w i l l  be  u s i n g  s o m e t h i n g  
l i k e  a c o m m u n i t y  b u l l e t i n  b o a r d  s y s t e m  
(or at l e a s t  s o m e  w e l l  o r g a n i z e d  
e l e c t r o n i c  m a i l  on T he S o u r c e  or 
M i c r o n e t )  for s w a p p i n g  i n f o r m a t i o n  
a b o u t  m i c r o s  in e d u c a t i o n .  W o u l d n ' t  
it be n i c e  to be a b l e  to d e t e r m i n e  
w h a t  s o f t w a r e  is u n d e r  d e v e l o p m e n t  by 
w h a t  o r g a n i z a t i o n  or p r o j e c t  b e f o r e  
i n v e s t i n g  m u c h  ti m e  and e f f o r t  in a 
n e w  m i c r o - b a s e d  c u r r i c u l u m ?  If yo u 
w o u l d  l i k e  to w o r k  o n  d e v e l o p i n g  s u c h  
an e l e c t r o n i c  e x c h a n g e  for the P E T  in 
e d u c a t i o n  (or m i c r o s  g e n e r a l l y ) , let  
m e  know. S o m e  of us are t r y i n g  out 
one  or a n o t h e r  c o m p u t e r - b a s e d  
c o n f e r e n c e  or C B B S  now, but  the c o s t s  
a r e  too h i g h  to r e a c h  m a n y  of the 
p e o p l e  w h o  s h o u l d  be i n v o l v e d .

In a n y  c ase, se n d  or ca l l  so m e  

i n f o r m a t i o n  to me for the new 
E d u c a t i o n  E x c h a n g e  of the N e w s l e t t e r !

K a r l  L. Zinn
U - M  C R L T
109 E. M a d i s o n  St.
A n n  A r b o r ,  MI 4 8104
(313) 7 6 3 - 4 4 1 0

Microcomputers in the Classroom

B y  T h o r w a l d  E s b e n s e n
C O O R D I N A T O R  OF E L E M E N T A R Y  C U R R I C U L U M  
A N D  I N S T R U C T I O N  
E d i n a  P u b l i c  S c h o o l s  
E d i n a ,  M i n n e s o t a  5 5 4 3 5

In J a n u a r y ,  1975, the c o m p u t e r  
m a r k e t p l a c e  w i t n e s s e d  the a d v e n t  of a 
p r o d u c t  t h a t  s e e m s  l i k e l y  to ha v e  
g r e a t  i m p a c t  on th e w a y  w e  do b u s i n e s s  
in the  c l a s s r o o m s  of A m e r i c a .  A  b r i e f  
a c c o u n t  of its f e a t u r e s  and 
e d u c a t i o n a l  s i g n i f i c a n c e  is the b u r d e n  
of w h a t  f o l l o w s :

E v e r y o n e  has  h e a r d  a b o u t  c o m p u t e r s .  
D e p e n d i n g  on o n e ' s  p o i n t  of v i e w ,  t h e y  
a r e  t h o s e  e l e c t r o n i c  m a r v e l s  t h a t  are

e i t h e r  the b a n e  or b o o n  of h u m a n k i n d .  
T h e i r  a m a z i n g  a b i l i t y  to a n a l y z e ,  
a s s e s s ,  an d p r e d i c t  has m a d e  t h e m  an 
i n d i s p e n s i b l e  t oo l  of m o d e r n  
e n t e r p r i s e .  Indee d,  the w o r d  "tool" 
s e e m s  t oo m o d e s t  a d e s i g n a t i o n  for 
m a c h i n e r y  c a p a b l e  of s u c h  w i z a r d r y .  
In a n y  case, we  a r e  all f a m i l i a r  w i t h  
th e p o p u l a r  m y t h o l o g y  s u r r o u n d i n g  
c o m p u t e r s ,  and e a c h  of us h a r b o r s  an 
i n d i v i d u a l  o p i n i o n  a c c o r d i n g l y .

G e r t r u d e  S t e i n  o n c e  o b s e r v e d  t h a t  a 
rose is a rose is a rose. In s i m i l a r  
f a s h i o n ,  m o s t  p e o p l e  a r e  p r o b a b l y  
p r o n e  to b e l i e v e  th a t  a c o m p u t e r  is a 
c o m p u t e r  is a c o m p u t e r .  But t h i s  
n o t i o n  is w i l d l y  m i s t a k e n  and  n o t h i n g  
i l l u s t r a t e s  t h i s  fac t b e t t e r  t han the 
m i c r o c o m p u t e r .

In th e f i r s t  p l a c e ,  the m i c r o c o m p u t e r  
is small. H e r e t o f o r e ,  t h o s e  n u m e r o u s  
m a g a z i n e  p i c t u r e s  s h o w i n g  e l e m e n t a r y  
and s e c o n d a r y  s c h o o l  y o u n g s t e r s  
w o r k i n g  a w a y  at c o m p u t e r s  w e r e  not 
s h o w i n g  c o m p u t e r s  at all. T h e y  w e r e  
d i s p l a y i n g  c o m p u t e r  t e r m i n a l s .  T h e r e  
is a b i g  d i f f e r e n c e .

A  c o m p u t e r  t e r m i n a l  is n o t  a c o m p u t e r .  
It is s i m p l y  a d e v i c e  g e n e r a l l y  
c o n n e c t e d  b y  t e l e p h o n e  to a c o m p u t e r  
for the p u r p o s e  of s e n d i n g  and 
r e c e i v i n g  i n f o r m a t i o n .  A n d  t h e r e ' s  
t h e  rub. W i t h o u t  M a  B e l l ' s  u m b i l i c a l  
c o r d  to t r a n s m i t  i n t e l l e c t u a l  
n o u r i s h m e n t ,  the t e r m i n a l  is as d u m b  
as an e m p t y  box. T h i s  m e a n s  t h a t  it 
is b o t h  r e l a t i v e l y  c u m b e r s o m e  and  
e x p e n s i v e  to use. A s  th e M i n n e s o t a  
E d u c a t i o n a l  C o m p u t e r  C o n s o r t i u m  (MECC) 
has  so a m p l y  d e m o n s t r a t e d  for y e a r s ,  
u n l e s s  a c l a s s r o o m  has a t e l e p h o n e ,  
th e t e r m i n a l  c a n n o t  be u s e d  in a 
c l a s s r o o m .  The  u p s h o t  of t h i s  s t a t e  
of a f f a i r s  is g e n e r a l l y  an a r r a n g e m e n t  
t h a t  f i n d s  the t e r m i n a l  p l a c e d  in a 
l i t t l e  roo m  d o w n  the  h a l l  s o m e p l a c e  —  
a l o c a t i o n  u s u a l l y  d i s t i n g u i s h e d  by 
its i n c o n v e n i e n c e  to all c o n c e r n e d .  
G i v e n  t h i s  s o l u t i o n  to the  p r o b l e m  of 
m a k i n g  c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  
a v a i l a b l e ,  is it a n y  w o n d e r  tha t  not 
m u c h  ha s r e a l l y  h a p p e n e d  in t h i s  a r e n a  
of s t u d e n t  l e a r n i n g ?
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Th e m i c r o c o m p u t e r  e n a b l e s  s c h o o l  
p e o p l e  to c r e a t e  a d i f f e r e n t  s c e n a r i o .
Not o n l y  is it sm al l.  It is a
f r e e - s t a n d i n g  c o m p u t e r  in its o w n  
rig ht . A n d  it is a p o w e r f u l  one at
that. A s  a m a t t e r  of fact, it is so
p o t e n t  t h a t  for all  p r a c t i c a l  p u r p o s e s
its p o s s i b i l i t i e s  ar e l i m i t e d  o n l y  by 
the i m a g i n a t i o n  of t h o s e  w h o  p r o g r a m
it a n d  m a k e  d e c i s i o n s  r e g a r d i n g  its 
p l a c e m e n t  an d use. W h e n ,  in a d d i t i o n  
to t h i s  b o l d  a s s e r t i o n ,  w e  can a l s o  
a f f i r m  t h a t  its c o s t  is o f t e n  no m o r e  
th a n  t h a t  of a g o o d  t e l e v i s i o n  set, it 
is p l a i n  th a t  w e  ar e on the v e r g e  of 
g r a p p l i n g  w i t h  t e c h n o l o g i c a l
o p p o r t u n i t i e s  t h a t  m a y  in ti m e  be 
t r u l y  a w e s o m e .

Let  us n o w  c o n s i d e r  a s p e c i f i c  case. 
It is s m a l l  in sco pe , but it 
i l l u s t r a t e s  a p o i n t  of v i e w  w h i c h  m a y  
be w o r t h  p o n d e r i n g  by  o t h e r  s c h o o l  
s y s t e m s  t h a t  h a v e  no t y e t  f o r m u l a t e d
an a p p r o a c h  to the m a t t e r .

Th e E d i n a  P u b l i c  S c h o o l s  h a v e  
c u r r e n t l y  p u r c h a s e d  a t o t a l  of 
f o r t y - e i g h t  P E T  m i c r o c o m p u t e r s .  The 
b u l k  of t h e s e  ar e l o c a t e d  in ou r 
e l e m e n t a r y  s c h o o l s .

T h e  f i r s t  c l a s s r o o m  t e a c h e r  in E d i n a  
to use m i c r o c o m p u t e r s  as a r e g u l a r  
p a r t  of th e d a i l y  i n s t r u c t i o n a l  
p r o g r a m  w a s  L o i s  B a k e r ,  a f i r s t  g r a d e  
t e a c h e r  at W o o d d a l e  E l e m e n t a r y  S c h o o l .  
L o i s  r e c e i v e d  her f i r s t  m i c r o c o m p u t e r  
a y e a r  ago l a s t  s p r i n g .  A  s e c o n d  one 
w a s  a d d e d  t o  her c l a s s r o o m  in the fa l l  
of 1978.

(Note t wo t h i n g s  in t h i s  c o n n e c t i o n .  
F i r s t ,  in o r d e r  to c o u n t e r a c t  the  
e r r o n e o u s  i m p r e s s i o n ,  w i d e l y  held, 
t h a t  c o m p u t e r s  a r e  b e s t  u t i l i z e d  by 
m a t h  b uf f s ,  our f i r s t  m i c r o c o m p u t e r  
w a s  p l a c e d  in a s e l f - c o n t a i n e d  
e l e m e n t a r y  c l a s s r o o m .  S e c o n d ,  in 
o r d e r  to m a k e  it c l e a r  t h a t  c o m p u t e r s  
can  be s u c c e s s f u l l y  u s e d  e v e n  by v e r y  
y o u n g  c h i l d r e n ,  a f i r s t  g r a d e  
c l a s s r o o m  w a s  c h o s e n  for the 
p l a c e m e n t .)

I r e c e n t l y  h a d  the f o l l o w i n g  
c o n v e r s a t i o n  w i t h  L o i s  c o n c e r n i n g  her 
c l a s s r o o m  e x p e r i e n c e s  w i t h
m i c r o c o m p u t e r s :

E ( E s b e n s e n ) : H o w  do y o u r  f i r s t
g r a d e  y o u n g s t e r s  l i k e  u s i n g
m i c r o c o m p u t e r s ?

B ( Baker): T h e y  l ik e  it. A nd
e v e r y  c h i l d  g e t s  a c h a n c e  to use it - 
o f t e n .

E: D o  y o u  use m i c r o c o m p u t e r s  on
a d a i l y  b a s i s ?

B: I c e r t a i n l y  do. A s  y o u  know,
I h a v e  m o r e  tha n e n o u g h  m i c r o c o m p u t e r  
p r o g r a m s  to k e e p  b o t h  of the m a c h i n e s  
b u s y .  M y  m a i n  t as k  is to w o r k  out a 
s c h e d u l e  of s u i t a b l e  t i m e s  w h e n  m y
s t u d e n t s  can b e s t  w o r k  w i t h  the 
c o m p u t e r s .

E: Is t h a t  a p r o b l e m ?

B: T h a t ' s  a l w a y s  a p r o b l e m .
R i g h t  now, my s t u d e n t s  a r e  r e g u l a r l y  
s c h e d u l e d  on  the c o m p u t e r s  f i v e  d a y s  a 
w e e k ,  f r o m  2:45 p.m. to 3:15  p.m . The 
c o m p u t e r s  are  a l s o  b e i n g  u s e d  by  a 
v a r i e t y  of s t u d e n t s  d u r i n g  r e c e s s  and 
t h r o u g h  the n o o n  ho ur . But I am s u r e
I c a n  do b e t t e r  t h a n  t h a t  e v e n t u a l l y .  
For e x a m p l e ,  d u r i n g  t he  r e a d i n g  
p e r i o d ,  s o m e  s t u d e n t s  c o u l d  be
a s s i g n e d  to w o r k  w i t h  the c o m p u t e r  on 
th e W R I T E  T O  R E A D  p r o g r a m  t h a t  has 
b e e n  d e v e l o p e d  for it. I t's a 
m a n a g e m e n t  p r o b l e m ,  r e a l l y .  But 
t h a t ' s  t ru e  for a n y  k i n d  of t e a c h i n g  
w h e r e  y o u  h a v e  a c t i v i t y  c e n t e r s  or 
l e a r n i n g  s t a t i o n s .

E: Y o u r  c o m p u t e r s  a r e  l o c a t e d
r i g h t  in y o u r  c l a s s r o o m .  Is t h a t  an 
a d v a n t a g e ?

B: D e f i n i t e l y .  I w o u l d  feel
v e r y  u n c o m f o r t a b l e  if I d i d  no t h a v e  
t h i s  a r r a n g e m e n t .  I w a n t  to d e c i d e  
m y s e l f  h o w  to o r g a n i z e  my 
i n s t r u c t i o n a l  day. If t h e s e  c o m p u t e r s  

w e r e  l o c a t e d  s o m e w h e r e  e l s e  in the
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b u i l d i n g ,  the w h o l e  s i t u a t i o n  w o u l d  be 
c h a n g e d  for me. I w o u l d n ' t  h a v e  the 
f l e x i b i l i t y  th a t  I do now. I w o u l d  
h a v e  to say  t h a t  in t h a t  ca s e  the 
c o m p u t e r s  w o u l d  lose a l o t  of t h e i r  
p r e s e n t  u s e f u l n e s s  - at l e a s t  for me. 
D o e s  t h a t  m a k e  s en se  to y o u ?

E: It m a k e s  a w h o l e  l o t  of
sense. T e l l  me, Lois, do yo u h a v e  
y o u r  s t u d e n t s  w o r k  a l o n e  on the 
c o m p u t e r  ?

B: Do  y o u  m e a n  as i n d i v i d u a l s
one  at a t i m e ?

E: Yes.

B: I do at c e r t a i n  t im e s .  But I
a l s o  use s t u d e n t  t u t o r s  to a g r e a t  
e x t e n t .  I f ind t h a t  t h e r e  are  real 
b e n e f i t s  to be g a i n e d  by h a v i n g  
s t u d e n t s  w o r k  t o g e t h e r  in pa i r s .  For 
e x a m p l e ,  in the W R I T E  T O  R E A D  p r o g r a m ,  
the s t u d e n t  tut or  w i l l  be  s o m e o n e  w h o  
h as  p r e v i o u s l y  m a s t e r e d  th e l e s s o n ,  
a n d ---

E: D o e s  t h a t  m e a n  u s i n g  o l d e r
s t u d e n t s  as t u t o r s ?

B: S o m e t i m e s ,  yes. But I am
d i s c o v e r i n g  t h a t  f i r s t  g r a d e  c h i l d r e n  
c a n  a l s o  s e r v e  as t u t o r s  to o t h e r  
f i r s t  g r a d e  c h i l d r e n .  T h e  i m p o r t a n t  
t h i n g  is to m a k e  s u r e  t h a t  the t ut or  
is s o m e o n e  w h o  is w e l l - o r g a n i z e d  and  
c a l m ,  s o m e o n e  w h o  can f o l l o w  t h r o u g h  
on  th e s t e p - b y - s t e p  p r o c e d u r e s  t h a t  I 
h a v e  o u t l i n e d  for t u t o r s .  T u t o r s  
m o n i t o r  the  w o r k  of t h e i r  p a r t n e r s .  
T h e y  r e c o r d  r e s u l t s .  Al so , h a v i n g  
s t u d e n t s  w o r k  in p a i r s  h e l p s  e a c h  one 
a t t e n d  b e t t e r  to th e w o r k  at hand.

E: If y ou  w e r e  to s u m m a r i z e  the
r e s u l t s  of y o u r  e x p e r i e n c e s  w i t h  
m i c r o c o m p u t e r s ,  w h a t  w o u l d  y o u  say?

B: I w o u l d  s a y  t h a t
m i c r o c o m p u t e r s  h a v e  a d d e d  a n o t h e r  
d i m e n s i o n  t o  my  t e a c h i n g .  I' m e x c i t e d  
a b o u t  w h a t  t h e y  h a v e  to of fe r ,  and I 
lo o k  f o r w a r d  t o  u s i n g  t h e m  e v e n  m o r e  
e f f e c t i v e l y  as ti m e  g o e s  on.

On N o v e m b e r  27, 1978, T h e  M i n n e a p o l i s  
St a r  ran a f r o n t  p a g e  s t o r y  on 
e d u c a t i o n a l  c o m p u t e r s .  In t h a t  story, 
M i n n e s o t a  E d u c a t i o n  C o m m i s s i o n e r  
H o w a r d  C a s m e y  w a s  q u o t e d  as sayin g, 
" C o m p u t e r  e d u c a t i o n  w i l l  be the 
s a l v a t i o n  of f r e e  p u b l i c  e d u c a t i o n . "

C o m m i s s i o n e r  C a s m e y  w e n t  o n  to q u a l i f y  
h i s  s t a r t l i n g  p r e d i c t i o n  by  a d d i n g  
t h a t  he d i d n ' t  t h i n k  c o m p u t e r
e d u c a t i o n  is a " p a n a c e a  in i ts e l f " .  
N e v e r t h e l e s s ,  w i t h  d e c l i n i n g  s t u d e n t  
e n r o l l m e n t  and  its a t t e n d a n t  d e c l i n e  
in c o u r s e  o f f e r i n g s ,  it w a s  c l e a r  to
the C o m m i s s i o n e r  t h a t  " w e ' l l  h av e  to 
f i n d  a l t e r n a t i v e  w a y s "  to p r o v i d e  
a p p r o p r i a t e  i n s t r u c t i o n a l  o p p o r t u 
n i t i e s  for s t u d e n t s .

In J a n u a r y  1 97 5,  a c o m p u t e r  r e v o l u t i o n  
w a s  i n i t i a t e d  w i t h  the i n t r o d u c t i o n  of 
th e A l t a i r  8800  m i c r o c o m p u t e r .  In a 
r e p o r t  p r e p a r e d  for the N a t i o n a l  
I n s t i t u t e  of E d u c a t i o n  by  L u d w i g  
Br au n ,  P r o f e s s o r  of E n g i n e e r i n g  and 
A s s i s t a n t  D i r e c t o r  of E d u c a t i o n a l
T e c h n o l o g y  of the N a t i o n a l
C o o r d i n a t i n g  C e n t e r  for C u r r i c u l u m  
D e v e l o p m e n t ,  S t a t e  U n i v e r s i t y  of Ne w 
Y o r k  at S t o n y  B r o o k ,  t h i s  s u m m a r i z i n g  
v i e w  of w h e r e  w e  are  t o d a y  w a s  set 
f o r t h :
"We see t h r o u g h  a g la s s ,  d a r k l y , "  t he 
S c r i p t u r e  w r i t e r  said. It is 
d i f f i c u l t  a l s o  to p r e d i c t  the 
c h a r a c t e r  of the c l a s s r o o m  a d e c a d e  
hen c e ,  or the r o l e  of the c o m p u t e r  in 
it. It is d i f f i c u l t  e v e n  to p r e d i c t  
w h a t  t h i s  c o m p u t e r  w i l l  be a b l e  to do, 
or h o w  m u c h  it w i l l  cost, in v i e w  of 
the d i z z y i n g  p a c e  of d e v e l o p m e n t s  
s i n c e  J a n u a r y ,  1975.

"The m i c r o c o m p u t e r  era u p o n  w h i c h  we  
a r e  e m b a r k i n g  a l r e a d y  has b e e n  
c h a r a c t e r i z e d  as the er a of the 
p e r s o n a l  c o m p u t e r .  It c e r t a i n l y  w i l l  
be that, b u t  it p r o m i s e s  to be m u c h  
mo re . E d u c a t i o n a l  and s o c i a l
h i s t o r i a n s  s o m e d a y  m a y  look  u p o n  
J a n u a r y ,  19 7 5  as the  s tar t of the time 
w h e n  the  c o m p u t e r  e n a b l e d  h u m a n s  to 
e x p a n d  t h e i r  i n t e l l e c t u a l  p o w e r s  

b e y o n d  our p r e s e n t  c o m p r e h e n s i o n . "
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SOFTWARE

Educational Software

National Coordinating Center 
for Curriculum Development

T h e  N a t i o n a l  C o o r d i n a t i n g  C e n t e r  for 
C u r r i c u l u m  D e v e l o p m e n t  is m a k i n g  
a v a i l a b l e  a n u m b e r  of e d u c a t i o n a l  
c o m p u t e r  p r o g r a m s  for use on the 
C o m m o d o r e  PET. P r o g r a m s  a r e  a v a i l a b l e  
in t h e  d i s c i p l i n e s  of m a t h e m a t i c s ,  
s c i e n c e ,  l a n g u a g e  a r t s  a nd  s o c i a l  
st u d i e s .  M o s t  of the p r o g r a m s  are 
d e s i g n e d  for use at the s e c o n d a r y  
s c h o o l  leve l, w h i l e  some  of t h e m  are 
a p p r o p r i a t e  at the e l e m e n t a r y  s c h o o l  
le v e l .

T h e  p r o g r a m s  are  w r i t t e n  in the B A S I C  
l a n g u a g e  an d w i l l  run on 8K PETS. 
E a c h  p r o g r a m  is a v a i l a b l e  on c a s s e t t e  
ta p e  for a n o m i n a l  fee.

* P r o g r  am t i t l e s  f o l l o w e d  by an "!" 
c o n t a i n  sound.

Mathematics

T I C T A C P E T l

I m p r o v e  y o u r  A l g e b r a  I s t u d e n t s '  

s ki ll  in s o l v i n g  l i n e a r  e q u a t i o n s  
by  p r o v i d i n g  t h e m  w i t h  d r i l l  and 

p r a c t i c e  in a g am e  f o r m a t .  N i n e  
r a n d o m l y  g e n e r a t e d  l i n e a r  
e q u a t i o n s  a re  p l a c e d  in a 3 x 3 
t i c t a c t o e  grid. T w o  s t u d e n t s ,  or 
tw o t e a m s  of s t u d e n t s ,  c o m p e t e  to 
c a p t u r e  t h r e e  s q u a r e s  in a ro w by 
s o l v i n g  the e q u a t i o n s  w i t h i n  
them. A  n e w  set of e q u a t i o n s  is 
p r e s e n t e d  e a c h  tim e the g a m e  is 
p l a y e d .  W i t h  n i n e  l e v e l s  of 
d i f f i c u l t y ,  T I C T A C P E T  c a n  be u s e d  
t h r o u g h o u t  A l g e b r a  I.

H I C A L C

A  c h a l l e n g i n g  p r o g r a m  for A l g e b r a
II s t u d e n t s  w h i c h  a l l o w s  t h e m  to 
r e a r r a n g e  the  c o e f f i c i e n t s  of 
a l g e b r a i c  e x p r e s s i o n s  in x and 
d i s c o v e r  the e f f e c t  of t h e s e  
m a n i p u l a t i o n s  on  t h e i r  va lu e .  
T h e  c o m p u t e r  r a n d o m l y  g e n e r a t e s  
fi v e  c o e f f i c i e n t s  and the  v a l u e  
of x to be u s e d  in v a r i o u s

a l g e b r a i c  e x p r e s s i o n s .  The
s t u d e n t s  e x p e r i m e n t  w i t h
d i f f e r e n t  a r r a n g e m e n t s  of the 
c o e f f i c i e n t s  in an a t t e m p t  to 
m a x i m i z e  the v a l u e  of the
e x p r e s s i o n .  A l o n g  w i t h  p r a c t i c e  

a r i t h m e t i c  a nd  
of e x p r e s s i o n s ,  

s t u d e n t s  are  a l l o w e d  to d i s c o v e r  
r e l a t i o n a l  p a t t e r n s  b e t w e e n  
i n t e g e r s  an d a r i t h m e t i c
o p e r a t i o n s .

in i n t e g e r  
e v a l u a t i o n

P O I N T S

A d i s c o v e r y  l e a r n i n g  a p p r o a c h  to 
p l o t t i n g  p o i n t s  in the C a r t e s i a n  

p l a n e ,  t h i s  p r o g r a m  is s u i t a b l e  
for a n y  s t u d e n t  f i r s t  l e a r n i n g  
the  t e c h n i q u e  or n e e d i n g  
r e m e d i a t i o n .  T h r o u g h  s i m p l e  
a n i m a t i o n ,  s t u d e n t s  ar e a b l e  to 
e x p l o r e  the c o o r d i n a t e  p la n e .  
T h e y  are  l ed  to d i s c o v e r  the 
r e l a t i o n  b e t w e e n  a p o i n t ' s  
c o o r d i n a t e s  a n d  its l o c a t i o n  in 
th e x y - p l a n e . S t u d e n t s  a r e  g i v e n  
th e o p p o r t u n i t y  to n a m e  the 
c o o r d i n a t e s  of g i v e n  p o i n t s  and 
t h e n  to p l o t  p o i n t s  g i v e n  t h e i r  
c o o r d i n a t e s .  T h e s e  p o i n t s  are 
c o n n e c t e d  by the c o m p u t e r  to f o r m  
p i c t u r e s .

T I C T A C A R I T H !

A  f un  w a y  to p r o v i d e  y o u n g
s t u d e n t s  w i t h  d r i l l  and p r a c t i c e  
in t h e  b a s i c  o p e r a t i o n s .  A n y  
c o m b i n a t i o n  of the f o u r  b a s i c  
o p e r a t i o n s  c a n  be c h o s e n ,  w i t h  
n u m b e r s  a p p e a r i n g  in a ny

s p e c i f i e d  range. N i n e  a r i t h m e t i c  
p r o b l e m s  ar e r a n d o m l y  g e n e r a t e d  
by  th e c o m p u t e r  to y o u r
s p e c i f i c a t i o n s  and  p l a c e d  in a 3 
x 3 t i c t a c t o e  grid. S t u d e n t s  
c o m p e t e  to w i n  t h r e e  s q u a r e s  in a 
ro w by s o l v i n g  th e a r i t h m e t i c  
e x e r c i s e s  in t he  s q u a r e s .  
A p p r o p r i a t e  w h e r e  e x t r a  d r i l l
w o r k  is d e s i r e d .

P R O B A B I L I T Y  M A C H I N E

A n  a n i m a t e d  v e r s i o n  of G a l t o n ' s  
p r o b a b i l i t y  d e m o n s t r a t o r .  B a l l s  
fa l l  f r o m  th e to p of the
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t r i a n g u l a r  d e m o n s t r a t o r  a n d  w i n d  
t h e i r  w a y  d o w n w a r d ,  b e i n g
d e f l e c t e d  l e f t  an d r i g h t  at 
r a n d o m  as t h e y  hit the s m a l l  
o b s t a c l e s  in t h e i r  path. Th e 
b a l l s  t h e n  fa l l  into, an d
g r a d u a l l y  fil l up, t u b e s  a l o n g  
t h e  b o t t o m  of the s c r ee n.  W h e n  
the  e x p e r i m e n t  is p e r f o r m e d  w i t h  

a l a r g e  n u m b e r  of ba ll s ,  th e 
p a t t e r n  f o r m e d  w h e n  the t u b e s  
fi l l  a p p r o a c h e s  a n o r m a l
d i s t r i b u t i o n  c ur v e .  Th e
e x p e r i m e n t  ca n be p e r f o r m e d  as 
o f t e n  as th e s t u d e n t s  w i s h  and  
c a n  p r o v i d e  d a t a  for s i m p l e  
s t a t i s t i c a l  a n a l y s e s .

H U RKL EI

L e t  y o u r  s t u d e n t s  f i n d  t h e  
m i s s i n g  H U R K L E .  D e s i g n e d  for 
e l e m e n t a r y  s c h o o l  s t u d e n t s ,  t h i s  
p r o g r a m  p r o v i d e s  p r a c t i c e  u s i n g  a 
c o o r d i n a t e  syste m,  d e v e l o p s
l o g i c a l  t h o u g h t  an d r e i n f o r c e s  
t h e  c o n c e p t s  of left, right, up 
a n d  down. A  H U R K L E ,  an i m a g i n a r y  
c r e a t u r e ,  is h i d d e n  s o m e w h e r e  on 
a 10 x 10 g r id . S t u d e n t s  g u e s s  
its l o c a t i o n  an d e n t e r  t h e i r  
g u e s s  by t y p i n g  a p a i r  of 
c o o r d i n a t e s .  T he  n a m e d  g r i d
p o i n t  is lit, and b o t h  v i s u a l  and 
a u d i t o r y  c l u e s  a r e  g i v e n  
i n d i c a t i n g  th e d i r e c t i o n  in w h i c h  
the H U R K L E  lies. W h e n  the H U R K L E  
is fou nd , s t u d e n t s  ar e r e w a r d e d  
w i t h  the f l a s h i n g  p i c t u r e  and 
s o u n d  of a H U R K L E .

Science

P O P

S t u d y  the p o p u l a t i o n  d y n a m i c s  of 
s i m p l e  o r g a n i s m s .  D i s c o v e r  the 
e f f e c t s  of r e p r o d u c t i v e  ra t e s ,  
h i g h  and  l o w  p o p u l a t i o n  
d e n s i t i e s ,  an d i n i t i a l  p o p u l a t i o n  
s i z e  on p o p u l a t i o n  g r o w t h .  
C h o o s e  f r o m  t h r e e  p o p u l a t i o n  
g r o w t h  m o d e l s :  e x p o n e n t i a l ,
l o g i s t i c ,  and l o g i s t i c  m o d i f i e d  
for l ow  d e n s i t y .  S p e c i f y  the 
p a r a m e t e r s ,  an d the c o m p u t e r  w i l l  
g r a p h  p o p u l a t i o n  o v e r  time.

C h a n g e  a n y  or all of the 
p a r a m e t e r s ,  an d a s e c o n d  g r a p h  
w i l l  be s u p e r i m p o s e d  o n  the 
f ir s t ,  a l l o w i n g  y o u  to see the 
e f f e c t  of y o u r  c h a n g e s .  A s  m a n y  
as four  g r a p h s  can a p p e a r  on the 
s c r e e n  at a time to p e r m i t  the 
s t u d e n t  to e x p l o r e  the e f f e c t s  of 
p a r a m e t e r  v a r i a t i o n s .

P O L U T

H o w  do c h a n g e s  in t e m p e r a t u r e  
a f f e c t  the p o l l u t i o n  l e v e l s  of 
p o n d s ,  lakes, r i v e r s ?  H o w  are 
p o l l u t i o n  l e v e l s  a f f e c t e d  by the 
use of t r e a t m e n t  p l a n t s ?  A t  w h a t  
r a t e  can p o l l u t a n t s  be d u m p e d  
i n t o  a b o d y  of w a t e r  w i t h o u t  
k i l l i n g  th e f i s h ?  P O L U T  w i l l  
a l l o w  you to i n v e s t i g a t e  t h e s e  
p r o b l e m s  w i t h o u t  c a u s i n g  d a m a g e  
to t he  e n v i r o n m e n t .  E n t e r  the 
p a r a m e t e r s ,  an d th e c o m p u t e r  w i l l  
g r a p h  the l e v e l  of p o l l u t a n t  as 
w e l l  as th e o x y g e n  c o n t e n t  of the 
w a t e r .  A  d e a d  f i s h  a p p e a r s  on 
the  s c r e e n  if the o x y g e n  l e v e l  
d r o p s  too  low. T h r e e  set s  of 
g r a p h s  can be d i s p l a y e d  at a time 
to p e r m i t  the s t u d e n t  to e x p l o r e  
th e e f f e c t s  of p a r a m e t e r  
v a r i a t i o n s .

O r d e r  f o r m s  a r e  a v a i l a b l e  from:

N a t i o n a l  C o o r d i n a t i n g  C e n t e r  for
C u r r i c u l u m  D e v e l o p m e n t
C o l l e g e  of E n g i n e e r i n g  and A p p l i e d
S c i e n c e s
S t a t e  U n i v e r s i t y  of New Y o r k  at S t o n y
B r o o k
S t o n y  B r o o k ,  NY  1 1 7 9 4

In our n e x t  is su e w i l l  r e v i e w  the 
r e m a i n d e r  of t h i s  s o f t w a r e  p a c k a g e  - 
L a n g u a g e  A rts, S i m u l a t i o n s ,  and S oc i a l  
S t u d i e s .

Evans Newton Incorporated

E V A N S  N E W T O N  I N C O R P O R A T E D  (E N I ) is 
h e a d q u a r t e r e d  in S c o t t s d a l e ,  A r i z o n a .  
ENI s p e c i a l i z e s  in p r o g r a m m i n g  
c o m p u t e r s ,  p u b l i s h i n g  O b j e c t i v e - B a s e d
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i n s t r u c t i o n a l  m a t e r i a l s ,  and  i n s e r v i c e  
p r o g r a m s  w h i c h  a s s i s t  sc ho ol  d i s t r i c t s  
in th e a d m i n i s t r a t i o n  and m a n a g e m e n t  
of C o m p e t e n c y - B a s e d  I n s t r u c t i o n a l  
P r o g r a m s .

The ENI P u b l i s h i n g  D i v i s i o n  S t a f f  
w r i t e s  O b j e c t i v e - B a s e d  l e s s o n  p l a n s  
for rea d i n g ,  l a n g u a g e  arts, and 
m a t h e m a t i c s ,  g r a d e s  K t h r o u g h  8, w h i c h  
are us e d  in c o n j u n c t i o n  w i t h  E N I 1s 
M i c r o c o m p u t e r - A s s i s t e d  I n s t r u c t i o n a l  
P r o g r a m s .

The  r an ge  of ENI M i c r o c o m p u t e r  
P r o g r a m s  is l i m i t e d  o n l y  by the fact 
th a t  ENI s p e c i a l i z e s  in e d u c a t i o n .  If 
t h e y  do not hav e  a p a r t i c u l a r  p r o g r a m  
w h i c h  m e e t s  y o u r  n e e d s  in the e x i s t i n g  
l i b r a r y  of p r o g r a m s ,  the ENI 
P r o g r a m m i n g  S t a f f  ca n q u i c k l y  and 
e f f i c i e n t l y  w r i t e  su c h  a p r o g r a m .  The 
ra ng e of p r o g r a m s  is:

A. B u s i n e s s  A d m i n i s t r a t i o n
1. B u d g e t a r y
2. F i n a n c i a l
3. P e r s o n n e l  R e c o r d -  

K e e p i n g
4. P a y r o l l

5. A b s e n t e e i s m
6. I n v e n t o r y
7. O t h e r

B. E d u c a t i o n a l  A d m i n i s t r a t i o n
1. C o m p u t e r - M a n a g e d  

I n s t r u c t i o n  (CMI)
2. A t t e n d a n c e
3. S c h e d u l i n g
4. G r a d e  R e p o r t i n g
5. G u i d a n c e
6. D i a g n o s t i c  and 

P r e s c r i p t i v e  T e s t i n g
7. O t h e r

C. C l a s s r o o m  I n s t r u c t i o n
1. C o m p u t e r  A s s i s t e d  

I n s t r u c t i o n  (CAI)
2. T e a c h i n g  B a s i c  

C o m p u t e r  S k i l l s
3. G a m i n g  and S i m u l a t i o n
4. O t h e r

For i n f o r m a t i o n  r e g a r d i n g  t h e s e  
p r o g r a m s  c o n t a c t :

E V A N S  N E W T O N  I N C O R P O R A T E D  
T h u n d e r b i r d  P l a z a  
75 0 0  East B u t h e r u s  D r i v e  S u i t e  P 
S c o t t s d a l e ,  AZ 8 5260

In our n ex t  issue, we  w i l l  p r e s e n t  a 
c o m p r e h e n s i v e  r e v i e w  of
C o m p u t e r - M a n a g e d  I n s t r u c t i o n  (CMI)
w h i c h  is p r o g r a m  B1 in E N I ' s
e d u c a t i o n a l  p a c k a g e .

Business Software

CompuMax, Inc.

F i v e  a p p l i c a t i o n  p a c k a g e s  are 
a v a i l a b l e  for the sm al l b u s i n e s s .  
T h e s e  s y s t e m s  w e r e  c o n c e i v e d  and 
d e s i g n e d  w i t h  s i m p l i c i t y  in m in d.  All 
f u n c t i o n s  are r e d u c e d  to the a b s o l u t e  
e s s e n t i a l s ,  y e t  the p a c k a g e s  o f f e r  
p o w e r f u l  f e a t u r e s  to p e r f o r m  t h ei r 
task.

F o o l p r o o f ,  s t e p - b y - s t e p  p r o c e d u r e s  are  
s u p p l i e d ,  p l a n n e d  a nd  d o c u m e n t e d  for 
the f i r s t - t i m e  c o m p u t e r  user. All 
p r o g r a m s  a r e  s e l f - e x p l a n a t o r y ,  t e l l i n g  
the  user w h a t  is r e q u i r e d  at e v e r y  
step.

E a c h  p a c k a g e  has its o w n  d a t a  e n t r y  
p r o g r a m  and f a c i l i t i e s  to list, v e r i f y  
and u p d a t e  data. T he  p r o g r a m s  are 
w r i t t e n  in " B A SI C"  and  the s ou r c e  code 
l i s t i n g  is s up p l i e d .

Ea c h  s y s t e m  u ses tw o f i l e s  of its own: 
a m a s t e r  f i l e  and  a t r a n s a c t i o n  file. 

E a c h  s y s t e m  m a y  be u s e d  in a 
s t a n d - a l o n e  m od e;  t h r o u g h  the J O U R N A L  
fi l e  of the G e n e r a l  L e d g e r  system, 
h o w e v e r ,  the t r a n s a c t i o n s  of all 
s y s t e m s  w i l l  r i p p l e  t h r o u g h  the 
a c c o u n t i n g  r o u t i n e s  an d f i n a n c i a l  
re ports.

File Backup and Recovery

T he  P ET  v e r s i o n  of the p a c k a g e s  
i n c l u d e s  a s p e c i a l  F I L E C O P Y  p r o g r a m .  
T h i s  p r o g r a m  w i l l  e n a b l e  the user to 
c r e a t e  a b a c k u p  f i l e  for e a c h  w o r k i n q  
file.

Then, if a n y t h i n g  h a p p e n s  to the d a t a  
due to the d e p r e s s i o n  of a w r o n g  key, 
or a p o w e r  f a i l u r e ,  the  user can 
r e c o v e r  the goo d f i l e  w i t h  a s i n g l e  
c o m m a n d .
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T h i s  f e a t u r e  e n a b l e s  the u ser to l im it  
the l o s s  of d a t a  by c h o o s i n g  the 
a p p r o p r i a t e  f r e q u e n c y  of b a c k u p  
o p e r a t i o n s .

The D e m o  D a t a  d i s k e t t e s  s u p p l i e d  
a l r e a d y  h a v e  on t h e m  s a m p l e  d a t a  
fil es . T h i s  e n a b l e s  the user to 
b e c o m e  f a m i l i a r  w i t h  the b a c k u p  and 
r e c o v e r  f e a t u r e s  ra pid ly .

G E N E R A L  L E D G E R  S Y S T E M

M I C R O L E D G E R  p e r f o r m s  the e s s e n t i a l  

d u t i e s  of dual  e n t r y  b o o k k e e p i n g  and 
the  m a t c h i n g  of r e v e n u e s  a nd  e x p e n s e s .

The f i r s t  p r o g r a m  b u i l d s  and m a i n t a i n s  
y o u r  C H A R T  OF A C C O U N T S  m a s t e r  file. 
T h i s  f i l e  a l s o  h o l d s  y ou r  c u r r e n t  and 
a c c u m u l a t e d  t o t a l s  in e a c h  a cc o u n t .  
You  m a y  h a v e  up to 793 a c c o u n t s .

The s e c o n d  p r o g r a m  sets up an d u p d a t e s  
yo u r  J O U R N A L  t r a n s a c t i o n  file. Next, 
you w i l l  do y o u r  T R I A L  B A L A N C E .  You 
h a v e  s e v e r a l  r e s o u r c e s  to m a k e  
a d j u s t m e n t s  to y o u r  fi gu r e s .

Onc e  y ou  a p p r o v e  of the f i g u r e s ,  you 
go a h e a d  and  do y o u r  P O S T I N G .  The 
p r o g r a m  now  o u t p u t s  an A U D I T  T R A I L  of 
all yo u r  t r a n s a c t i o n s .  T h e s e  are 
s o r t e d  by a c c o u n t  numbe r,  to m a k e  it 
v e r y  e a s y  to t r a c e  the s t o r y  b e h i n d  
the f i g u r e s .

Th e a u d i t  trail o u t p u t  a l s o  b e c o m e s  a 
f i n e  f r o n t  p a g e  for y o u r  3 - r i n g  
b i n d e r s ,  in w h i c h  you kee p y o u r  act ua l 
r e c o r d s .

A n o t h e r  b a c k u p  p r o d u c e d  by the s y s t e m  
is the d i s k e t t e  itse lf . H e r e  you h a v e  
tw o a l t e r n a t i v e s .  You m a y  just  r e t a i n  
e a c h  d a t a  d i s k e t t e  as a p e r m a n e n t  
r e c o r d  for that a c c o u n t i n g  p e r i o d .  
T h i s  p r a c t i c e  a l l o w s  you l a t e r  reruns, 
m o d e l i n g ,  etc. Or else, you m a y  
r e n a m e  and r e s a v e  y o u r  d a t a  f i l e s  on 
the same disk. Say y our S e p t e m b e r  '78 
j o u r n a l  b e c o m e s  S E PT 78 . In t h i s  
f a s h i o n ,  you m a y  k e e p  m a n y  o l d  f i l e s  
on the sam e disk.

F i n a l l y ,  you get  y o u r  f i n a n c i a l  
rep o r t s .  T he  f i f t h  p r o g r a m  p r o d u c e s  
y o u r  P R O F I T  A N D  L O S S  S T A T E M E N T .  An 
e a s i l y  read  s t a n d a r d  f o r m a t  s h o w s  all 
y o u r  a c c o u n t s  by c a t e g o r y ,  yo u r  total 
r e v e n u e s ,  t ot al  d i r e c t  e x p e n s e s ,  t ot al

G. & A. e x p e n s e s  an d y ou r  i n c o m e  (or 
loss) for the p e ri od .

The  l ast p r o g r a m  p r i n t s  (or d i s p l a y s  
on the screen) y o u r  B A L A N C E  SHEET. 
A s s e t s ,  l i a b i l i t i e s  a n d  o w n e r s  
e q u i t i e s  a re  s h o w n  by a c c o u n t  and by 
totals.

S i n c e  t h e r e  are o n l y  two files, the 
s y s t e m  m a y  be set up r api dl y.  B o t h  
c u r r e n t  and  p r i o r  p e r i o d  a d j u s t m e n t s  
a re  ma d e  q u i c k l y ,  e i t h e r  by j o ur na l 
u p d a t e  and  r e - r u n  or d i r e c t l y  via 

c h a r t  u p d a t e  in a s i n g l e  o p e r a t i o n .  
Thus, the s y s t e m  is e m i n e n t l y  s u i t a b l e  
for " W h a t - i f "  k i n d s  of m o d e l i n g  usag e.

A C C O U N T S  P A Y A B L E  S Y S T E M

M I C R O P A Y  c o n s i s t s  of a s e r i e s  of 

c o m p u t e r  p r o g r a m s  t h a t  c a r r y  out the 
A c c o u n t s  P a y a b l e  f u n c t i o n s  for a small 
b u s i n e s s .  M I C R O P A Y  is d e s i g n e d  to 
p r o v i d e  an e s s e n t i a l l y  s i m p l i f i e d  
s e q u e n c e  of o p e r a t i o n s  t h a t  can  be 
e a s i l y  e x e c u t e d  on a m i c r o c o m p u t e r  by 
a p e r s o n  w h o  has o n l y  the b a s i c  
f a m i l i a r i t y  w i t h  su c h  a syste m.

T he  f i r s t  p r o g r a m  le t s  y ou i n i t i a l i z e  
y o u r  A/P  t r a n s a c t i o n  f i l e  and m a s t e r  
file. T h e n  you m a y  s t a r t  e n t e r i n g  A / P  
t r a n s a c t i o n s .

D a t a  i n c l u d e  v e n d o r  name, i n v o i c e  
n u m b e r ,  d e s c r i p t i o n ,  q u a n t i t y
i n v o i c e d ,  r e c e i v i n g  d ate, v o u c h e r  
n u m b e r ,  q u a n t i t y  r e c e i v e d ,  p u r c h a s e  
o r d e r  nu m b e r ,  q u a n t i t y  o r d e r e d ,  l e d g e r  
a c c o u n t  n u m b e r  to be d e b i t e d ,  l e d g e r  
a c c o u n t  n u m b e r  to be c r e d i t e d ,  s t r e e t  
a d d r e s s  an d c i t y - s t a t e - z i p  of v e n d o r .

La t e r  p r o g r a m s  p r o v i d e  the m e a n s  to 
a c c u m u l a t e  t r a n s a c t i o n s  into  y o u r  
m a s t e r  file, w h i c h  b e c o m e s  y o u r  A / P  
h i s t o r y  file. You  m a y  s e l e c t  to pay 
a c c o u n t s  for a s i n g l e  date, or for a 
ra ng e of da tes . The p r o g r a m  w i l l  
c o u n t  th e a p p r o p r i a t e  r e c o r d s  and tell 
y o u  the n u m b e r  of c o n t i n u o u s  c h e c k  

f o r m s  r e q u i r e d .  It w i l l  the n  p r i n t  
yo u r  ch e c k s ,  r e a d y  to be m a i l e d  to the 
v e n d o r s .

Th e p r o g r a m s  w i l l  a l s o  k e e p  the m a s t e r  
f i l e  u p d a t e d  an d t r a n s m i t  the A/ P 
i n f o r m a t i o n  to the J O U R N A L  file. F r o m
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there, M I C R O L E D G E R  w i l l  p i c k  t h e m  up 
and i n t e g r a t e  t h e m  w i t h  y o u r  o th er 
t r a n s a c t i o n s .

S e r v i c e  r o u t i n e s  m a k e  it e a s y  to list 
b o t h  the t r a n s a c t i o n s  f i l e  and the 
m a s t e r  file, in case  yo u f i n d  an 
error, or s o m e  d a t a  ha v e  c h a n g e d  s ince 
y ou  e n t e r e d  it, u p d a t e  r o u t i n e s  c a r r y  
out th e c h a n g e s  q u i c k l y .

R e p o r t i n g  r o u t i n e s  i n c l u d e  f a c i l i t i e s  
to o u t p u t  t h e  f o l l o w i n g  r e p o r t s :

C a s h  r e q u i r e m e n t s
( s ing le  d a t e / r a n g e  of dates)
A / P  s i n g l e  v e n d o r / a l l  v e n d o r s  
A / P  s i n g l e  d a t e / r a n g e  of d a t e s

T he  user m a n u a l  e x p l a i n s  o p t i o n s  in 
de t a i l ;  c o n t a i n s  s a m p l e  d a t a  and 
s a m p l e  runs; s h o w s  the e x ac t f o r m a t  
of c h e c k  f o r m  and s tub f o r m  to be 
p r i n t e d  w i t h  the c o m p a n y  n a m e  and bank 
n u m b e r s  to be a b l e  to use the p r i n t i n g  
p r o g r a m .

A C C O U N T S  R E C E I V A B L E  S Y S T E M

T h e r e  are s e v e r a l  r e p o r t i n g  ro u t i n e s .  
You  m a y  ask for the f o l l o w i n g  o u t p u t s :

P r i n t  I n v o i c e s
A g e d  T r i a l  B a l a n c e s  (under 30 days, 
31 -6 0 d ays, 61 -9 0 d ays , over 91 
days)
R e c e i v a b l e s  by C u s t o m e r .  You hav e 
the o p t i o n  to r e q u e s t  r e p o r t s  for a 
s i n g l e  c u s t o m e r  or for all 
c u s t o m e r s .
R e c e i v a b l e s  by Date. In t h i s  
p r o g r a m ,  you can  ask for a 
s t a t e m e n t  c o v e r i n g  a s i n g l e  d a t e  or 
a range of dat es . The s t a t e m e n t s  
w i l l  als o p r o d u c e  the c o r r e s p o n d i n g  
c a s h  p r o j e c t i o n s .

F i n a l l y ,  the j o u r n a l i z i n g  o p t i o n  w i l l  
c r e a t e  the j o u r n a l  fi l e  e n t r i e s  t hat 
c o r r e s p o n d  to e a c h  A / R  as it is 
e n t e r e d ,  as w e l l  as to the r e c e i p t  of 
e a c h  c u s t o m e r  p a y m e n t  as it is input.

T h e s e  t r a n s a c t i o n s  w i l l  r i p p l e  t h r o u g h  
yo u r  t r i a l  b a l a n c e ,  p o s t i n g ,  p r o f i t  
an d l o s s  s t a t e m e n t  a nd  b a l a n c e  s hee t - 
if you  a r e  a ls o  a user  of M I C R O L E D G E R .

M I C R O R E C  is the A c c o u n t s  R e c e i v a b l e  
c o u n t e r p a r t  p a c k a g e ,  q u i t e  s i m i l a r  to 
the A / P  syst em .

The  d a t a  e m p l o y e d  b y  M I C R O R E C  i n c l u d e :

C u s t o m e r  n a m e  an d a d d r e s s
P u r c h a s e  o r d e r  n u m b e r
I n v o i c e  n u m b e r
In v o i c e  d at e
A m o u n t
D e s c r i p t i o n
Q u a n t i t y  i n v o i c e d
W a y b i l l  n u m b e r
L e d g e r  a c c o u n t  n u m b e r  to d e b i t
L e d g e r  a c c o u n t  n u m b e r  to c r e d i t

" C o n v e r s a t i o n a l "  p r o g r a m s  h e l p  you

e n t e r  the d a t a  r a p i d l y  and e a s i l y .  A
t r a n s a c t i o n  fi l e  h o l d s  y o u r  A / R  u nt il  
a p e r i o d  is e n d e d  and yo u w a n t  to 
a c c u m u l a t e  th e m  int o the m a s t e r  file.

The m a s t e r  fi l e  is a p e r m a n e n t  r e c o r d  
of all A / R  e n t e r i e s  an d c u s t o m e r  
p a y m e n t  r e c e i p t s .  B o t h  the
t r a n s a c t i o n s  f i l e  and the m a s t e r  fil e 
m a y  be e a s i l y  i n s p e c t e d  and u p d a t e d  at 
an y time.

I N V E N T O R Y  C O N T R O L  S Y S T E M

M I C R O I N V  is a s e r i e s  of c o m p u t e r  
p r o g r a m s  t h a t  c a r r y  out the I N V E N T O R Y  
C O N T R O L  f u n c t i o n s  for a small 
b u s i n e s s .

T h e r e  is an i n v e n t o r y  t r a n s a c t i o n s  
f i l e  and  a m a s t e r  file. The d a t a  
e m p l o y e d  a r e  the f o l l o w i n g :

Item n u m b e r  and d e s c r i p t i o n  
Q u a n t i t y  on h an d
Q u a n t i t y  on o r d e r  and d e l i v e r y  da t e  
U n i t  p r i c e  and n a m e  of u n i t s  u s e d  
Le a d  time, R e o r d e r  p o i n t  a nd  S a f e t y  
stock
A B C  c l a s s  d e s c r i b i n g  f r e q u e n c y  of 
u s a g e
V e n d o r  n am e  
J o b  a l l o c a t i o n

Ea c h  t r a n s a c t i o n  is i d e n t i f i e d  by 
e n t e r i n g  the q u a n t i t y  i s s u e d  or 
r e c e i v e d ,  c u r r e n t  p ric e an d job or 
w o r k  o r d e r  c l a s s i f i c a t i o n  for an 
i s s u e .
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The  p r o g r a m  w i l l  a c c u m u l a t e  the 
t r a n s a c t i o n s :  c u r r e n t  a v e r a g e  cost,
L I F O  ( La s t - I n  F i r s t - O U T )  cost, 
y e a r - t o - d a t e  u s a g e  and job co s t  
a l l o c a t i o n  w i l l  be u pd a t e d .

At a n y  time  y o u  m a y  ask for:

S t o c k  A n a l y s i s  R e p o r t ,  s h o w i n g  you r  
s t a n d a r d  i n v e n t o r y  s to ck d a t a  and 
s t o c k  v a l u a t i o n .
A B C  A n a l y s i s ,  b r e a k i n g  d o w n  the 
i n v e n t o r y  into g r o u p s  s e p a r a t e d  by 
f r e q u e n c y  of usa ge .
J o b  C o s t  R e p o r t / M a t e r i a l s ,  s h o w i n g  
t o t a l s  a l l o c a t e d  to e a c h  job or 
w o r k  c o d e  used. W h e n  t h i s  r e p o r t  
is u s e d  j o i n t l y  w i t h  J o b  C o s t  
R e p o r t / P e r s o n n e l  in M I C R O P E R S ,  you 
g e t  c o m p l e t e  job c o s t  c on t r o l .  
E c o n o m i c  (or Op timal) O r d e r  
Q u a n t i t i e s  for all items for w h i c h  
yo u h a v e  c o s t  of p l a c i n g  an order, 
e x p e c t e d  a n n u a l  d e m a n d  a nd  a nn u a l  
i n v e n t o r y  c a r r y i n g  c o s t  a v a i l a b l e .

F i n a l l y ,  all i n v e n t o r y  r e c e i p t  or 
is su e t r a n s a c t i o n s  w i l l  be j o u r n a l i z e d  
and  m a d e  a v a i l a b l e  to M I C R O L E D G E R  for 
a u t o m a t i c  e n t e r i n g  i nto y o u r  t rial 
b a l a n c e ,  p o s t i n g  a nd f i n a n c i a l  
re po rt s.

P A Y R O L L / P E R S O N N E L

In the M I C R O P E R S  p a c k a g e ,  you ge t two 
s y s t e m s  for the p r i c e  of one: a
c o m p l e t e  p a y r o l l  s y s t e m  and a 
p e r s o n n e l  m a n a g e m e n t  system.

The f i r s t  p r o g r a m  c r e a t e s  an d u p d a t e s  
y o u r  m a s t e r  f i l e  of P E R S O N N E L .  D a t a  
i n c l u d e :

N a m e  and a d d r e s s ,  t e l e p h o n e ,  so ci al
s e c u r i t y  n u m b e r
M a r r i e d  or s i n g l e  s t a t u s
A c t i o n  (like hire, raise, fire,
e t c .)
D a t e  of a c t i o n

P o s i t i o n
S a l a r i e d  or h o u r l y  c a t e g o r y ,  rate 
N u m b e r  of e x e m p t i o n s  
M i s c e l l a n e o u s  d e d u c t i o n s  
J o b  or w o r k  c o d e s

T h e  s e c o n d  p r o g r a m  set s up and 
m a i n t a i n s  the f i l e  for P A Y R O L L  
t r a n s a c t i o n s :  r e g u l a r  and s p e c i a l
t i m e s  w o r k e d ,  p e r c e n t a g e  on e ac h  job 
or w o r k  code.

S u b s e q u e n t  p r o g r a m s  c o m p u t e  the 
P A Y R O L L  R E G I S T E R .  Onc e all d e d u c t i o n s  
and f i g u r e s  are c h e c k e d  and a p p r o v e d ,  
P A Y C H E C K S  are p r i n t e d  and p a y r o l l  
t r a n s a c t i o n s  ar e j o u r n a l i z e d .

Th e d o c u m e n t a t i o n  i n c l u d e s  the c u r r e n t  
F e d e r a l  and C a l i f o r n i a  S t a t e  
w i t h o l d i n g  t a b l e s .  By e x a m i n i n g  t h e s e  
t a b l e s  a l o n g  w i t h  the c o m m e n t e d  d a t a  
s t a t e m e n t s  th a t  h o l d  the r at es  and the 
c u t o f f s ,  it w i l l  be e a s y  for the user 
to u p d a t e  the p r o g r a m  for a f u t u r e  
c h a n g e  in rates, or to c u s t o m i z e  it 
for a n o t h e r  state.

F u r t h e r  p r o g r a m s  p r o d u c e :

A n n u a l  W - 2  F o r m s
V a l u e s  for q u a r t e r l y  941 rep o r t
J o b  C o s t  R e p o r t / P e r s o n n e l
H i s t o r y  for a ny  e m p l o y e e
C o m p l e t e  h i s t o r y  for all e m p l o y e e s

T he  user s h o u l d  b a c k  up  the P A Y R O L L  
f il e  b e f o r e  c a r r y i n g  out the P A Y R O L L  

R E G I S T E R  c o m p u t a t i o n .  T h e n  the same 
d a t a  m a y  be r e c o v e r e d ,  s h o u l d  an 
u p d a t e  be n e c e s s a r y  b e f o r e  p r i n t i n g  
t he  check s.

T h e s e  p r o g r a m s  cos t  $140 .00 e a c h  or 
$7 0 0 . 0 0  for the e n t i r e  p a c k a g e ,  and 
are  a v a i l a b l e  from:

C o m p u M a x  A s s o c i a t e s ,  Inc.
467 H a m i l t o n  A v e n u e  S u i t e  20 
P al o  Alto, C A  94 30 1
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PUBLICATION REVIEW

Magazines

Compute Grows On

B y  R o b e r t  L o c k

W e  b e g a n ,  as m o s t  of y o u  r e a d e r s  know, 
by a c q u i r i n g  T h e  P E T  G a z e t t e ,  a 
m a g a z i n e  s t a r t e d  by  L e n  L i n d s a y  a l m o s t  
t w o  y e a r s  ago. Le n L i n d s a y ' s  P E T  
G a z e t t e  is gone, a n d  a s e c t i o n  of 
C O M P U T E  n o w  c a r r i e s  th a t  t i t l e .  Len 
c o n t i n u e s  to p r o v i d e  m a t e r i a l  to 
C O M P U T E ,  as w e l l  as m a n y  o t h e r  
m a g a z i n e s .  (Rumor e v e n  has it that 
L e n  is h a r d  at w o r k  o n  two b o o k s  for a 
w e s t  c o a s t  p u b l i s h i n g  h o u s e ) . In the 
J a n / F e b  issue, y o u ' l l  find h i s  b r a n d  
n e w  c o l u m n ,  Th e C o n s u m e r  C o m p u t e r ,  a 
c o l u m n  d e v o t e d  to the  j o y s  of the 
p e r s o n a l  6 5 0 2 .

P E T  U s e r  N o t e s  is n o w  a p a r t  of 

C O M P U T E .  O r i g i n a l l y  s t a r t e d  by G e n e  
B e a l s ,  of A B  C o m p u t e r s ,  the N o t e s  w e r e  
m o r e  r e c e n t l y  th e p r o d u c t  of R o y  
O ' B r i e n .  W h e n  j ob  r e s p o n s i b i l i t i e s  
a n d  a w e s t  c o a s t  t r a n s f e r  c r e a t e d  m o r e  
t h a n  th e u s u a l  p r o b l e m s  in k e e p i n g  up 
the  N o t e s ,  R o y  and  G e n e  a n d  I go t 
t o g e t h e r  o n  an o r d e r l y  " c r o s s - o v e r "  of 
the N o t e s  i n t o  C O M P U T E .

6 5 0 2  Us e r  N o t e s  is n o w  a p a r t  of 
C O M P U T E .  T h i s  is the o l d e s t  of the 
m a g a z i n e s  to j o i n  C O M P U T E .  F o u n d e d  by 
E r i c  R e h n k e  a l m o s t  t h r e e  y e a r s  ago, 
the  6 5 0 2  User N o t e s  b r i n g  a w e l c o m e  
r e a d e r s h i p  to C O M P U T E .  W i t h  the h e l p  
a n d  c o n t r i b u t i o n s  of t h i s  g ro u p ,  
y o u ' l l  see a v e r y  h e a l t h y  S i n g l e  B o a r d  
C o m p u t e r  s e c t i o n  of C O M P U T E .

So w h e r e  do w e  go f r o m  h e r e ?  W e ' r e  
d e t e r m i n e d  to  b u i l d  a b r o a d l y  
s u p p o r t e d  65 0 2  r e s o u r c e  m a g a z i n e .  
W e ' v e  r e c r u i t e d  th e c o n t i n u i n g  s u p p o r t  
of s o m e  of the b e s t  w r i t e r s  in the 
i n d u s t r y .  T a k e  a lo o k  t h r o u g h  our 
c o n t i n u i n g  f e a t u r e s . . . n e w  t h i s  issue, 
a nd  E N J O Y  C O M P U T E !  H a p p y  N e w  Ye a r  
f r o m  all of us. W e ' r e  l o o k i n g  f o r w a r d  
to i t .

T he  s u b s c r i p t i o n  p r i c e  is $9.00 

a n n u a l l y .  Our n e x t  i s su e w i l l  be 
Mar c h / A p r i l .

A  few  a r t i c l e s  in th e J A N / F E B  issue 
w h i c h  are of i n t e r e s t  inc l u d e :

I n s i d e  the 2040 D i s k  D r i v e  
A  V i s i t  to C o m m o d o r e  
T h e  P r o g r a m m e r ' s  C o r n e r  
W o r d  P r o c e s s o r s :

A  U s e r s  M a n u a l  R e v i e w  
S a v i n g  M e m o r y  in L a r g e  P r o g r a m s  

T h e  D e a d l y  L i n e f e e d  
N u l l  R e t u r n  ( " LI NP UT ") s i m u l a 

t i o n  for P E T  U s e r s  
E P R O M  S o f t w a r e  P r o g r a m m e r  

for P E T

W e  w e l c o m e  y o u r  f e e d b a c k  a n d  c o m m e n t s  
o n  ou r s u c c e s s .  Y o u  can r e a c h  m e  by 

m a i l :

T H E  E D I T O R
C O M P U T E
P.O. B o x  5 119
G r e e n s b o r o ,  N.C. 2 7 4 0 3
B y  p h o n e :  (919) 2 7 2 - 4 8 6 7

Books

PET Personal Computer Guide

By  C. D o n a h u e  a nd  J. E n g e r

E v e r y t h i n g  y o u  w a n t  t o  k n o w  a b o u t  y ou r  
P E T  - f r o m  the "on" s w i t c h  to the 
a s s e m b l y  l a n g u a g e  s u b r o u t i n e .  T h i s  
b o o k  o u t l i n e s  P E T  p r o g r a m m i n g  an d 
i n c l u d e s  an a l p h a b e t i c a l  r e f e r e n c e  to 
P E T  B A S I C  c o m m a n d s .  It d i s c u s s e s  
a p p l i c a t i o n s ,  o p e r a t i o n s  a n d  s p e c i a l  
f e a t u r e s  of t h i s  p o p u l a r  p e r s o n a l  
c o m p u t e r .  A n  i n v a l u a b l e  r e f e r e n c e  
b o o k  for all p r e s e n t  an d p o t e n t i a l  P E T  
o w n e r s .

.......... $15 .00

PET and the IEEE 488 Bus (GPIB)

B y  E. F i s h e r  and C.W. J e n s e n

T h i s  is the  o n l y  c o m p l e t e  g u i d e  
a v a i l a b l e  on i n t e r f a c i n g  P E T  to G PIB. 
L e a r n  h o w  to p r o g r a m  the P E T  i n t e r f a c e  
to c o n t r o l  p o w e r  s u p p l i e s ,  sig n a l  
s o u r c e s ,  s i g n a l  a n a l y z e r s  a n d  o t h e r  
i n s t r u m e n t s .  I t's f u l l  of p r a c t i c a l
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i n f o r m a t i o n ,  as one  of its a u t h o r s  
a s s i s t e d  in the o r i g i n a l  d e s i g n  of the 
P E T - G P I B  i n t e r f a c e .

..........$ 15 . 0 0

6502 Assembly Language Programming

By  L. L e v e n t h a l

For  the a d v a n c e d  p r o g r a m m e r :  i n c r e a s e
the c a p a b i l i t i e s  and p e r f o r m a n c e  of

P E T  (and o t h e r  6 5 0 2 - b a s e d  c o m p u t e r s )  
by  l e a r n i n g  to p r o g r a m  in a s s e m b l y  
l a n g u a g e .

.......... $ 1 2 . 5 0

These Three Books are Available from:

O S B O R N / M c G r a w - H i l l
630  B a n c r o f t  W a y ,  D ep t.  P E T

B e r k e l e y ,  CA 9 4 7 1 0
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APPLICATION

Controlling a Movie Camera 
from the PET Computer

by E l c o m p  Inc.

H a v e  y o u  e v e r  w o n d e r e d  a b o u t  t he  
p o s s i b i l i t y  of c o n t r o l l i n g  a m o v i e  
c a m e r a  f r o m  y o u r  o w n  c o m p u t e r ?  T h i s  
p r o g r a m ,  a l o n g  w i t h  a s i m p l e  c i r c u i t  
u s i n g  o n l y  a 7417 IC, w i l l  do t h a t  for 
any  c a m e r a  w i t h  an e l e c t r o n i c  s h u t t e r .  
Yo u m a y  set the f r a m e  rate f r o m  n o r m a l  
(18 f r a m e s  per second) to as l o n g  as 
y o u  w i s h !  Or, if y o u  w i s h ,  you m a y  
a d d  o t h e r  i n p u t s  a n d  m o d i f y  the
p r o g r a m  to c l i c k  th e s h u t t e r  w h e n  the 
c o m p u t e r  d e t e c t s  an e v e n t  s u c h  as a 
s w i t c h  c l o s u r e ,  etc.

T h e  c i r c u i t  s h o w n  u s e s  an i n e x p e n s i v e
7417 o p e n  c o l l e c t o r  b u f f e r  to
i n t e r f a c e  to the c a m e r a .  Th e c i r c u i t
is d r i v e n  f r o m  an y of the b i t s  of the 
P E T ' s  p a r a l l e l  o u t p u t  por ts.  One of 
the b u f f e r s  is u s e d  to  d r i v e  the o t h e r
5, in p a r a l l e l  to g i v e  m a x i m u m  d r i v e  
c a p a b i l i t y  by u s i n g  all  the b u f f e r s  on 
the chip.

T he  p r o g r a m  s h o w n  t u r n s  on th e c i r c u i t  
at i n t e r v a l s  s p e c i f i e d .  L i n e  20 sets 
up t h e  P E T ' s  o u t p u t  p o r t  to all 

o u t p u t .  Thus, any  of the 8 b i t s  m a y  
be used. L i n e  30 a c c e p t s  th e i n t e r v a l  
b e t w e e n  s w i t c h i n g .  If you e n t e r  "5" 
w h e n  t h i s  q u e s t i o n  is p o s e d ,  the
c o m p u t e r  w i l l  w a i t  for 5 s e c o n d s  
b e t w e e n  f r a m e s  on the  film. L i n e  40 
p r i n t s  out th e s p e e d  f a c to r,  to t el l  
y o u  h o w  m u c h  f a s t e r  the f i l m  w i l l  
a p p e a r  w h e n  it is p l a y e d  b a ck . For 

e x a m p l e ,  if y o u  f i l m  a sc ene  at 10 
s e c o n d s  b e t w e e n  f r a m e s ,  th e m o t i o n  
w i l l  a p p e a r  180 t i m e s  f a s t e r  w h e n  you  
p l a y  it back. If y o u  p l a y  b a c k  t he  
f i l m  at some s p e e d  o t h e r  t h a n  18 
f r a m e s  per s e c on d, t h e n  put t h a t  s p e e d  
in the f o r m u l a  at the end of the line.

L i n e  50 s e t s  th e i n t e r v a l  to be the 
n u m b e r  of i n c r e m e n t s  on  t h e  P E T ' s  
i n t e r n a l  c l o c k .  L i n e  60 s e t s  the  
v a r i a b l e  "T" to be the  time t h a t  the 
s h u t t e r  s h o u l d  go off, by a d d i n g  th e 
i n t e r v a l  IVL to the  c u r r e n t  ti m e  TI

v a l u e  (The P E T ' s  i n t e r n a l  t i m e r ) .  
L i n e  70 c h e c k s  for a n y  key on the 
P E T ' s  k e y b o a r d  b e i n g  d e p r e s s e d .  If 
one  is, t h e n  the  t i m i n g  l o o p  is 
t e r m i n a t e d  a n d  th e p r o g r a m  a s k s  for 
a n o t h e r  t ime i n t e r v a l .  L i n e  80 t e s t s  
t h e  P E T ' s  i n t e r n a l  t i m e r  TI to see if 
the t i m e  i n t e r v a l  has e l a p s e d .  If it 
h a s n ' t  e l a p s e d  yet, th e n  t he  p r o g r a m  
r e t u r n s  to l i n e  70 for a n o t h e r  t e s t  of 
the k e y b o a r d .  Thus, the c o m p u t e r  w i l l  
c y c l e  b e t w e e n  l i n e s  70 an d 80 u n t i l  
e i t h e r  the ti m e  i n t e r v a l  has e l a p s e d  
or a k e y  is d e p r e s s e d  on the k e y b o a r d .

L i n e  90 is e x e c u t e d  w h e n  t h e  ti m e  
i n t e r v a l  has e l a p s e d .  It se t s  up the 

tim e  of the n e x t  s h u t t e r  o p e n i n g  
i m m e d i a t e l y ,  so t h a t  no t ime is lost. 
Li n e  100  t h e n  t u r n s  on the b i t s  on the 
p o r t .  The  For L o o p  in l i n e  1 1 0  d e l a y s  
th e p r o g r a m  l o n g  e n o u g h  to k e e p  the 
s w i t c h  "on" for the p r o p e r  p e r i o d .  
Y o u  m a y  h a v e  to a d j u s t  t h i s  for y o u r  
c a m e r a .  L i n e  12 0 t u r n s  the  b i t  b a c k  
off. L i n e  1 3 0  d i s p l a y s  the  c u r r e n t  

t i m e  on t he  P E T ' s  scree n, so t h a t  you 
m a y  see w h e n  th e c a m e r a  s h u t t e r  is 
t r i p p e d .  If y o u  a r e  r u n n i n g  the  
p r o g r a m  v e r y  q u i c k l y ,  t he n  y o u  m a y  
w a n t  to d e l e t e  t h i s  li n e  to s p e e d  up 
t h e  loop. L i n e  140 r e t u r n s  to w a i t  
for the n e x t  f r a m e  i n t e r v a l .

Of c o u r s e ,  t h i s  p r o g r a m  and c i r c u i t  do 
not  h a v e  to be u s e d  o n l y  for a m o v i e  
c a m e r a .  You  ca n use t he m  for an y 
t i m i n g  a p p l i c a t i o n  w h i c h  d o e s  no t 
o v e r l o a d  th e 7 4 1 7 's d r i v e  c a p a b i l i t y .  
If y o u  n e e d  m o r e  d r i v e  c a p a b i l i t y ,  
c o n t a c t  E L C O M P  for m o r e  i n f o r m a t i o n .

Th e p r o g r a m  is a g o o d  e x p e r i m e n t  for 

t h o s e  i n t e r e s t e d  in l e a r n i n g  a b o u t  the 
i n t e r f a c e  of the PET. For e x a m p l e ,  
y o u  c a n  m o d i f y  the  p r o g r a m  to sta y  
"on" for a l o n g e r  p e r i o d  by r e p l a c i n g  

l i n e  1 1 0  w it h:

11 0 T 2 = T I + I 2
112  IF T2 TI T H E N  112

Set 12 e q u a l  to the n u m b e r  of 6 0 t h s  of 
a s e c o n d  y o u  w i s h  the  s w i t c h  to s ta y  
on.
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10 REM PET MOVIE CAMERA INTERFACE
20 POKE 59459j2 55:REM SET UP PORT FOR OUTPUT ON ALL BITS 
30 INPUT "SECONDS BETWEEN FRAMES";IVL 
40 PRINT "SPEED FACTOR IS";IVL*18 
50 IVL=IVL*60 
60 T=T I + IVL
70 GET C $ :IF C$<>""THEN 30
30 IF T>TI THEN 70 ■ REM WAIT FOR TIME INTERVAL 
30 T=TI + IVL:REM SET NEXT TIME INTERVAL 
100 POKE 59457,255:REM TURN ON BIT
110 FOR K=1 TO 18:NEXT:REM WAIT FOR A WHILE-RDJUST TO 

CAMERA
128 POKE 59457,0 :REM TURN OFF BIT
138 PRINT Tlf / : IiISPLAV SWITCHING TIME-HELETE IF CAMERA IS 

TO RUN FAST 
140 GOTO 70:REM RETURN TO HO NEXT FRAME

C o p y r i g h t  E l c o m p  Inc. 1 9 7 9

For m o r e  i n f o r m a t i o n  c o n t a c t :

In G e r m a n y -

E L C O M P  M I C R O C O M P U T E R  M A G A Z I N E  
ING. W. H O F A C K E R  G M B H  

8 M u n c h e n  75 
P o s t f a c h  437

In the U . S . -

E L C O M P  P U B L I S H I N G ,  INC.
3 8 7 3 L  S c h a e f e r  Ave.
Chi n o ,  C A  9 1 7 1 0  
(714) 6 2 7 - 9 3 6 6
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PROGRAMMING

A Pointer Sort

B Y  J u d y  B o g a r t

T h e r e  are, of c o u r s e ,  m a n y  m e t h o d s  of 
s o r t i n g  d a ta . The m o s t  o b v i o u s  w a y  is 
t o  c o m p a r e  e a c h  r e c o r d  w i t h  e v e r y  
o t h e r ,  c h a n g i n g  t h e  p o s i t i o n s  as yo u
go a l o n g  (a s w a p  s o r t ) . It is
p o s s i b l e  to m i n i m i z e  the n u m b e r  of 
c o m p a r i s o n s ,  (by d o i n g  a b u b b l e  sort) , 
b u t  it is s ti ll  v e r y  t i m e - c o n s u m i n g  to 
m o v e  all t h a t  d a t a  a r o u n d ,  and  if
t h e r e  are  s e v e r a l  f i e l d s  in e a c h  
r ec or d,  it is d i f f i c u l t  to m a k e  sure  
t h a t  the f i e l d s  r e m a i n  in th e same 

o r d e r  w h i l e  the r e c o r d s  m ove.

One  w a y  to sav e t i m e  in a so r t  is to 

m a k e  a l i s t  of p o i n t e r s ,  w i t h  e a c h  
p o i n t e r  c o r r e s p o n d i n g  to the key f i e l d  
of one r e c or d. You  c a n  t h e n  
m a n i p u l a t e  the p o i n t e r s ,  so t h a t  t h e y  
f o r m  a c ha i n ,  w i t h  e a c h  one p o i n t i n g  
t o  t h e  n e x t  p o i n t e r .  T he  l o c a t i o n  of 

e a c h  p i e c e  of d a t a  m u s t  be i n s e r t e d
i n t o  the c h a i n  at the p r o p e r  po i n t .  
Th e d a t a  is no t m o v e d  at all. E a c h  
r e c o r d  is c o m p a r e d  o n l y  to t h o s e  w h i c h  
h a v e  a l r e a d y  b e e n  sorte d,  and o n l y  
u n t i l  it c o m e s  to t he  r ig ht p l a c e  in
t h e  l is t.  T h i s  k i n d  of s o r t  is
p a r t i c u l a r l y  fast a n d  e f f i c i e n t ,  so I 
h a v e  w r i t t e n  an e x a m p l e  p r o g r a m  to 
i l l u s t r a t e  the t e c h n i q u e .

T h e r e  a r e  t w o  m a i n  p a r t s  to t h i s
p r o g r a m .  Th e f i r s t  p a r t  c r e a t e s  
s a m p l e  d a t a  and the  s e c o n d  p a r t  s o rt s 
it. It is p o s s i b l e ,  w i t h  o n l y  a few 

m o d i f i c a t i o n s ,  to c h a n g e  the p r o g r a m  
to an i np ut sort, so t h a t  it r e ad s 
d a t a  f r o m  a d i s k  or ta p e  and t h e n
s o r t s  it, or s o r t s  it as it c o m e s  in. 
T h i s  has m a n y  a p p l i c a t i o n s  in th e real 
w o r l d ,  an d the  r e a d e r  m a y  w i s h  to m a k e  
t h e s e  c h a n g e s  as an e x e r c i s e .  I h a v e  
ke p t  the  f u n c t i o n  of s o r t i n g  s e p a r a t e  
f r o m  t h a t  of r e a d i n g  d at a,  in o r d e r  to 

m a k e  the i l l u s t r a t i o n  c l e a r e r .
T h i s  p r o g r a m  b e g i n s  by p u t t i n g  r a n d o m  
d a t a  in t o  a v a r i a b l e  c a l l e d  A$. A$ is 
a t w o - d i m e n s i o n a l  a rr a y .  In m y  
e x a m p l e  it h o l d s  up  to 50 r e c o r d s ,  of 
7 f i e l d s  e ach, so th e d i m e n s i o n s  a re

A $ ( 5 0 , 7 ) .  H e r e  is a p i c t u r e  of the 
f i r s t  2 r e c o r d s  in A$:

c .■ 1 ( ... Z  i  (. i  o  '} .■ 4 (. .i 5 C .■ 6 ( .  < >

m < i , 

f i $  ( 2..

> 1 1 i i 1 1 i 1 
I i 1 j ! 1 i 1

> I i I i i l i i 
I I i I I j I 1

N e x t  to A$, w h i c h  h o l d s  the d at a, we 
h a v e  a o n e - d i m e n s i o n a l  a r r a y  c a l l e d  P, 
w h i c h  h o l d s  t h e  p o i n t e r  l ist. P 
s t a r t s  o f f  w i t h  a h e a d e r ,  or index, 
w h i c h  t e l l s  us w h a t  the v e r y  f i r s t  
r e c o r d  in the  l i s t  is, or w h e r e  to 
st ar t.  T h i s  i n d e x  is P(0). A f t e r  
th a t  t h e r e  is a P for ea c h  A$, so t h a t  
in t h i s  e x a m p l e  the d i m e n s i o n  of P is 
P(51) . H e r e  is a p i c t u r e  of P:

p<: to 1
L

1 INDEX

P C 1 1 i

PC 2 ) 1 1

PC. . . >  1 I IJp to P C O - total # of records

W h e n  w e  h a v e  f i n i s h e d  p u t t i n g  the data  
in t o  A $ , it is d i s p l a y e d  on the 
s c r e e n .  The  f i r s t  f i e l d  c o n t a i n s  the 
r e c o r d  n u m b e r ,  th e o t h e r  six f i e l d s  
h o l d  one  r a n d o m  l e t t e r  each. N o w  w e  
can  t h e n  b e g i n  to sort.

In o r d e r  to sort, w e  h a v e  to e s t a b l i s h  
w h i c h  f i e l d  w e  w a n t  to sort by. T h i s  
w i l l  be the K e y  field, v a r i a b l e  K. 
T h e  r e c o r d s  t h a t  w e  lo o k  at w i l l  all 
be A$ ( w h e r e v e r  w e  are, K ) .

To  b e g i n  t h e  sort, we  i n i t i a l i z e  P, 
the  p o i n t e r  list. No r e c o r d s  h a v e  
b e e n  s o r t e d  yet, so the f i r s t  r e c o r d  
is t h e  s m a l l e s t ,  an d go e s  at the h e a d  
of th e l ist. T h e r e f o r e ,  P(0) , the 
h e a d  of the  list, e q u a l s  1. T h i s  
m e a n s  t h a t  w h e n  w e  s t a r t  to look at
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the l ist, w e  lo o k  at r e c o r d  1, or 
A $ ( 1 , K ) .  In a d d i t i o n  to p o i n t i n g  to a 
r e c o r d  in A$, th e 1 a l s o  p o i n t s  to the 
n e x t  p o i n t e r ;  t h a t  is, the n e x t  one in
th e l i s t  w i l l  b e  h e l d  in P(l) . R i g h t
n o w  t h e r e  is no  n e x t  one. T h i s  is the
l a s t  one. To i n d i c a t e  this, P(l)
s h o u l d  h o l d  an e n d - o f - l i s t  m a r k e r ,  -1.

To h e l p  k e e p  t r a c k  of t h i n g s ,  h e r e  is 
a l i s t  of our v a r i a b l e s  so far:

A $ ( C , 7 )  : T w o - d i m e n s i o n a l  a r r a y  h o l d s
u p  to 50 r e c o r d s  of 7 f i e l d s  
e a c h

P (C + l ) : L i s t  of p o i n t e r s ,  w i t h  P(0)
as t h e  index, or h e a d  of 
list.

C : T o t a l  n u m b e r  of r e c o r d s .
K : K e y  f i e l d  t o  sort by.

In o r d e r  to c o m p a r e  e a c h  n e w  r e c o r d  to 
the list, w e  h a v e  to k e e p  t r a c k  of t wo  
t h i n g s ,  so w e  w i l l  i n t r o d u c e  t w o  m o r e  
v a r i a b l e s ,  CO an d Cl. F i r s t ,  w e  h a v e  
to k n o w  w h i c h  r e c o r d  w e  ar e n o w  
c o m p a r i n g .  CO k e e p s  t r a c k  of the n e w  
r e co rd . E v e r y  tim e  w e  i n s e r t  a r e c o r d  
i n t o  the list, CO i n c r e m e n t s  by  one, 
so t h a t  w e  ar e t h e n  l o o k i n g  at  the n e w  
r e co rd . S i n c e  the f i r s t  r e c o r d  a l w a y s  
g o e s  at the h e a d  of the l ist, w e  s t a r t  
the c o m p a r i s o n s  w i t h  the s e c o n d  
r e c o r d .  T h i s  m e a n s  t h a t  the s t a r t i n g  
v a l u e  of CO, w h e n  w e  b e g i n  our 
c o m p a r i s o n s ,  s h o u l d  be 2.

Th e s e c o n d  c o u n t e r  k e e p s  t r a c k  of our 
p l a c e  in t he  s o r t e d  list, so t h a t  w e  
k n o w  w h i c h  on e to c o m p a r e  the n e w  
r e c o r d  to. E a c h  t i m e  a r o u n d ,  t h i s
c o u n t e r ,  w h i c h  is c a l l e d  Cl, g o e s  b a c k  
to 0, so t h a t  w e  a l w a y s  s t a r t
c o m p a r i n g  at P(0) , the h e a d  of the 
list. It t h e n  g o e s  t o  the n e x t  one  in 
the  list, the one w h i c h  the p o i n t e r  
p o i n t s  to. It b e c o m e s  th e n u m b e r
s t o r e d  in P (0), w h i c h  is, at the 
m o m e n t ,  1, so t h a t  n e x t  tim e  w e  l o o k  a 
P(l) . E a c h  tim e w e  m a k e  a c o m p a r i s o n ,  
C 1 = P ( C 1 ) , so t h a t  w e  loo k at the n e x t  
one in the  c h a i n .  In t h i s  w a y  Cl 
m o v e s  t h r o u g h  the p o i n t e r  l ist, 
f o l l o w i n g  the  c h a i n  of p o i n t e r s .

H e r e  is one  w a y  of l o o k i n g  at the 
s o r t e d  l is t:

1) P(0)
2) P(P( 0))

3) P ( P ( P ( 0 ) ))
4) P ( P ( P ( P ( 0 ) )))
e t c .

L e t ' s  t a k e  a l o o k  at all t h e s e
v a r i a b l e s  in t h e i r  p r o p e r  p l a c e s .  The 
a c t u a l  c o m p a r i s o n  s h o u l d  l oo k  l i k e  
t h i s :

if A $ ( C O , K )  < A $ ( C l , K )  t h e n . . .

The  f i r s t  one is th e n e w e s t  r e c ord , 
the s e c o n d  one  is the  n e x t  one in t he  
s o r t e d  list. In e i t h e r  c ase, we  are 
o n l y  i n t e r e s t e d  in t he  K e y  field.

N o w  w h a t  a b o u t  t h e  r e s u l t s  of t h i s  
c o m p a r i s o n ?  If the n e w  r e c o r d  is
l a r g e r  t ha n  the on e in the  l ist, it is 
l o w e r  on th e li st,  so w e  go to the 
n e x t  one  an d c o m p a r e  a ga i n .  W e  o n l y  
h a v e  to act w h e n  it is s m a l l e r ,  as
t h i s  i n d i c a t e s  t h a t  w e  h a v e  f o u n d  the 
r i g h t  p l a c e ,  a nd  t he  r e c o r d  m u s t  be
i n s e r t e d  in t o  the list.

T h e r e  a r e  t h r e e  d i f f e r e n t  k i n d s  of 
i n s e r t i o n s  w h i c h  m a y  be n e c e s s a r y .  
T h e  n e w  r e c o r d  c a n  be the s m a l l e s t  
one, a nd  go at the f r o n t  of the list, 
or th e l a r g e s t  one, and go at the end 
of the list. In m o s t  case s,  it w i l l  
be i n s e r t e d  s o m e w h e r e  in th e m i d d l e  of 
the li st . T h e r e  is a s e p a r a t e  r o u t i n e  
for e a c h  of t h e s e  p o s s i b i l i t i e s .  For 
the  c o n v e n i e n c e  of the p r o g r a m m e r ,
e a c h  r o u t i n e  p r i n t s  a f l a g  w h e n  it is 
e x e c u t e d ,  so y o u  k n o w  w h e r e  e a c h  
r e c o r d  is b e i n g  i n s e r t e d .

L e t ' s  t a k e  the f i r s t  case. W e  c o m p a r e  
the  n e w  recor d,  CO, w i t h  the f i r s t  one 
in t he  list, A $ ( P ( 0 ) , K ) .  It is l e s s
t h a n  t h e  f i r s t  one, so it is t he
s m a l l e s t  one so far, and w e  w a n t  to
put  it at the h e a d  of the list. P ( 0 ) , 
th e h e a d  of the li st , has  to p o i n t  to 
CO, the  n e w  head, and th e p r e v i o u s  
h e a d  g o e s  w h e r e  t he n e w  one p o i n t s ,  at 
P ( C 0 ) . If the i n c o m i n g  r e c o r d  is #5, 
and  th e p r e v i o u s  h e a d e r  w a s  #2, th e n  
C 0 = 5  and  P ( 0 ) = 2 .  Now, P (0) w i l l  b e  5, 
and  P(5) w i l l  be 2. P(2) s t i l l  p o i n t s
to the n e x t  one down, and e v e r y t h i n g  
e l s e  is s t i l l  in t h e  same or d e r .
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H e r e ' s  a

PC

PC

establish
dimensions

p i c t u r e  of the n e w  list:

Ur i d i na. 1 
Urder

New
Urder

W h a t  if the n e w  r e c o r d  g oe s  at the 
e n d ?  T h e  one th a t  h e l d  the 
e n d - o f - l i s t  m a r k e r ,  -1, b e f o r e ,  m u s t  
n o w  p o i n t  to CO, and  P(C0) m u s t  now 
h o l d  -1, s h o w i n g  t h a t  t h i s  is n o w  the 
end of the list.

u

2> i n x + l

P < 0 I 5

P < 5  > i 2

PC2) I nx+l

If the n e w  r e c o r d  is in th e m i d d l e  of 
the ch a i n ,  we  w o n ' t  fi n d  out u nt il we 
h a v e  just  p a s s e d  the  r igh t pla c e .  The 
n e w  r e c o r d  has to be i n s e r t e d  a f t e r  
the l a s t  one t h a t  w a s  s m a l l e r ,  and 
b e f o r e  the f i r s t  one w h i c h  is la r g e r .  
T h i s  i n t r o d u c e s  t he  n e e d  for one m o r e  
c o u n t e r ,  to k ee p  t r a c k  of the l a s t  one 
l o o k e d  at in th e list, or the p r e v i o u s  
Cl. T h e r e f o r e ,  just b e f o r e  Cl
i n c r e m e n t s ,  w e  s t o r e  it in CL.
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To  i n s e r t  the n e w  r e c o r d  in t o  t he
m i d d l e  of the p o i n t e r  ch ai n ,  P(CL)
s h o u l d  h o l d  CO, and P(C0) s h o u l d  h o l d  
CL. If the c h a i n  l o o k e d  l i k e  t h i s
b e f o r e :

P (0)=5 
P ( 5 ) =2 
P (2)=3 
P (3)=-1

a n d  w e  w a n t  to i n s e r t  the n e w  r e co rd , 
#6, b e t w e e n  2 a n d  3, the  n e w  c h a i n
w i l l  l oo k  l i k e  this:

P (0)=5 
P (5)=2 

** P ( 2 ) =6 
** P ( 6 ) =3 
P ( 3 ) =-1

W h e n  CO, the n e w  record, is g r e a t e r  
t h a n  C, the t o t a l  n u m b e r  of r e c o r d s ,  
w e  k n o w  t h a t  al l the r e c o r d s  h a v e  b e e n  
s or te d,  an d it is t i m e  to p r i n t  out. 
T o  p r i n t  out e a c h  r e c o r d  in o r d e r  w e  
n e e d  a v a r i a b l e  t h a t  g oe s  t h r o u g h  the 
s o r t e d  l i s t  in e x a c t l y  the sam e w a y  as 
Cl. T o  a v o i d  c o n f u s i o n ,  w e  use N. N 
c h a n g e s  in the sam e w a y  as Cl: t h a t
is, N b e c o m e s  P ( N ) . N  k e e p s  t r a c k  of 
the p l a c e  in t h e  list, so t h a t  w e  
p r i n t  out A $ ( P ( N ) ,f i e l d ) . In o r d e r  to 
p r i n t  ou t all the f i e l d s  of e a c h  
reco rd , w e  use a F o r - N e x t  l o o p  to 
p r i n t  7 f i e l d s  for e a c h  N.

T h a t ' s  all, e x c e p t  for one f i n a l  t o u c h  

to m a k e  th e p r i n t - o u t  m o r e  r e a d a b l e .  
If the f i e l d  b e i n g  p r i n t e d  out is th e 
sa m e  o n e  t h a t  w a s  s o r t e d  by, (the
key) , t h e n  it is p r i n t e d  in r e v e r s e  
f ie l d .  T h i s  w a y  y o u  c a n  te l l  at a 
g l a n c e  w h e t h e r  th e r e c o r d s  h a v e  b e e n  
s o r t e d  c o r r e c t l y .

A f t e r  t he p r o g r a m  f i n i s h e s  s o r t i n g ,  it 
p r i n t s  out  th e t i m e  it to o k  to sort. 
T r y  som e e x p e r i m e n t s .  C h a n g e  C, the 
t o t a l  n u m b e r  of r e c o r d s ,  in l i n e  35. 
W a t c h  ou t for t h e  d i m e n s i o n s .  T r y
s o r t i n g  b y  d i f f e r e n t  f i e l d s .  T r y
p u t t i n g  in d i f f e r e n t  k i n d s  of d ata. 
T h e  p o i n t e r  c h a i n  is an e l u s i v e  
c o n c e p t ,  so p l a y  a r o u n d  u n t i l  y o u  fee l 
c o m f o r t a b l e  w i t h  it. G o o d  l uck, 
- p r o g r a m m e r s !

R E A D Y .

1 R E M  * * * * * * * * * * * * * * * * * * * *

2  R E M  * *  A P O I N T E R  S O R T  * *
3  R E M  * * * * * * * * * * * * * * * * * * * *

2 0  I) I MA:f < 50, 7  > , P  < 51 >
21 R E M  * * * * * * * * * * * * * * * * * * * * * * * *

2 2  R E M  *  S O R T  U P  T O  5 0  R E C O R D S *

2 3  R E M  * E A C H  W I T H  7 F I E L D S  *
2 4  R E M  * * * * * * * * * * * * * * * * * * * * * * * *
2 9  R E M  * * * * * * * * * * * * * * * * * * * * * *

3 0  R E M  * C R E A T E  S A M P L E  D A T A  *
31 R E M  * * * * * * * * * * * * * * * * * * * * * *

3 2  R E M  * C = T O T A L  # O F  R E C O R D S *
33 R E M  * * * * * * * * * * * * * * * * * * * * * *

C = 3 0 :P R I  N T "G E N E R A T I  N O  D A T A "

1 T 0 C  • A$<: 1 , 1 J =  "R E C O R D " + R I G H T $ 
"+ 5 T R *  < I > , 4  >

2 T 0 7  ■■ A #  C I ■ J >=C-HR*< I N T  < R H D  < 1 > 
6 5  > NEXT.T, I 
* * * * * * * * * * * * * * * * * * * * *
* D I S P L A Y  S A M P L E  D A T A *  
*********************
1 T O C  ■ F O R  ,T= 1 T O ?  P R  I H T A #  < I . J > 

N E X T J : P R I N T : N E X T I  
********************
* C H O O S E  K E Y  F I E L D  * 
******** * * * * * * * * * * * *

1 0 0  I N P U T " W H I C H  F I E L D  D O  Y O U  W A N T  T O  
S O R T  B Y " ; K

101 P R  I N T "  O K  S O R T I N G  B Y  F I E L D  # " K
102 TI$="000000 11
1 9 7  R E M  * * * * * * * * * *

1 9 8  R E M  * *  S O R T  * *

1 9 9  R E M  * * * * * * * * * *

2 0 0  C 0 =  1 Cl = 0  • P  C 0  =1 : P < 1 > = -  1 

2 5 O  C 0 = C O  + 1 • C l — 0
2 6 0  IF C 0 > C T H E N 1 0 0 0  

2 7 0  I F H # C C 0 ,  K X A $ < P < C 1  > , K >T H E N 4 5 0  
3 0 0  C L = C 1 : 0 1 = P <C l > :X F C 1 = — 1T H E N 4 O 0  
3 1 0  I Ffl$<CQ .• K  > > A $  < C 1, K  > T H E N 3 0 O  
3 2 0  G O T O 5 0 0
4 0 0  R E M  * * * * * * * * * * * * * * *

4 0 1  R E M  * I N S E R T  A T  E N D *
4 0 2  R E M  * * * * * * * * * * * * * * *

4 0 3  P R I N T " E N D "
4 1 0  p  < C L : J = C 0 ■ P C 0 j = -1 • G  0 T 0 2 5 0  
4 5 0  R E M  * * * * * * * * * * * * * * * * *
4 =
4 
4 

4

“icr C = 3 0
40 FORI

5 0 F O R  J:

60
- i 5 ■ 

REM
61 REM
62 REM
70 FORI

97 R E M
3;-; R E M
99 REM

R E M  * I N S E R T  A T  F R O N T *
R E M  * * * * * * * * * * * * * * * * *

P R I N T " F R O N T "

P < C0 > = P  (  0 > : P < 0 > = C 0  ■' O O T O 2 5 0
0 R E M  * * * * * * * * * * * * * * * * *

1 R E M  * I N S E R T  IN C H A I N *
2 R E M  * * * * * * * * * * * * * * * * *

5 0 3  F:R I N T " M I D D L E "
5 1 0 <0 0 > —P <C L i ■P C C L > = 0 0 ;G O T O 2 5 0
1 0 0 0 R E M  * * * * * * * * * * * * * * * * * * * * * *

1 0 0  1 R E M  * *  F I N I S H E D  S O R T I N G  * *
1 0 0 2 R E M  * * * * * * * * * + * * * * * * * * * * * *

1 0 1 0 P R I N T " F I N I S H E D S O R T I N O "
1011 P R I N T " S O R T I N G  T I M E  ; "TI £
1 0 1 5 N = 0

1 0 2 0 P R I N T : F O R  1 = 1 T 0 7
1 0 3 0 I F I = K T H E N P R I  N T " ':'l'' R'$ (' P' N.' ■ I J, "
1 0 3 5 I F I O K T H E N P R I  N T Ft$i. P < N • . I ' "
1 0 4 0 N E X T  : N=P<:N> : I F F N > = -1 T H E N £ 0 0 0
1 0 5 0 G O T 0 1 8 2 0
2 0 0 0 P R I N T : P R I N T " E N D OF F I L E "  -■ E N D

R E A D Y .
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Editor’s Note

W o u l d  y o u  l i k e  to w r i t e  p r o g r a m s  in 
m a c h i n e  l a n g u a g e  w i t h  y o u r  m a c h i n e  
l a n g u a g e  m o n i t o r ,  a n d  h a v e  no i d e a  
w h e r e  to b e g i n ?  H e r e  is an a r t i c l e  
w h i c h  w i l l  s h o w  y o u  s o m e  s i m p l e  

p r o g r a m s ,  u s i n g  m a c h i n e  l a n g u a g e  
r o u t i n e s ,  to h e l p  y o u  g e t  st ar t e d .

Using the Subroutines of the 
PET Machine Language Monitor
B y  Dr. Z o l t a n  S z e p e s i  
26 1 1  S a y b r o o k  D r i v e  
P i t t s b u r g h ,  P A  1 5 2 3 5

W r i t i n g  m a c h i n e  l a n g u a g e  p r o g r a m s  w i t h  
the  h e l p  of the T I M  (or H i m o n d i s s )
M o n i t o r  is m u c h  s i m p l e r  t h e n  P O K E i n g  
in w i t h  a B a s i c  p r o g r a m  and it is m o r e  
i n s t r u c t i v e  t h a n  u s i n g  an a s s e m b l e r  
w h i c h  m a n i p u l a t e s  w i t h  d e c i m a l  
O P - c o d e s  a n d  a d d r e s s e s .  One can
r e m e m b e r  and  h a n d l e  the t w o  d i g i t  
he xa d e c i m a l '  O P - c o d e s  e a s i e r  t h a n  the 
e q u i v a l e n t  o n e - t o - t h r e e  d i g i t  l o n g  
d e c i m a l  v a l u e s .  F u r t h e r m o r e ,
a d d r e s s e s  in hex  a r e  g i v e n  by fo u r

d i g i t s ,  w h i l e  in d e c i m a l  (when u s e d  in 
t h e  p r o g r a m )  t h e y  h a v e  to be g i v e n  in 
t w o  p a r t s  n e e d i n g  t w o  to six d i g i t s
a f t e r  a s p e c i a l  c a l c u l a t i o n .  A l s o ,  by 
n o t  e x e c u t i n g  t h e  m a c h i n e  l a n g u a g e  
p r o g r a m  t h r o u g h  B A S I C  c o m m a n d s ,  o n e  is 
not  r e s t r i c t e d  by the B A S I C ' s  
l i m i t a t i o n s .  For e x a m p l e ,  a d d i n g  m o r e  
t h a n  9 d i g i t  n u m b e r s  an d h a v i n g  the 
r e s u l t  p r i n t e d  out  t h r o u g h  a B A S I C  
p r o g r a m  is q u i t e  c o m p l i c a t e d ,  b u t  it 
is s t r a i g h t f o r w a r d  in m a c h i n e  
l a n g u a g e .

T h e  M a c h i n e  L a n g u a g e  M o n i t o r  s e r v e s  
for d i s p l a y i n g  a n d  m o d i f y i n g  m e m o r y  
l o c a t i o n s  and r e g i s t e r s ,  for e x e c u t i n g  
m a c h i n e  l a n g u a g e  p r o g r a m s  a n d  for 
l o a d i n g  a n d  s a v i n g  h e x a d e c i m a l  d a t a  
( p r o g r a m s ) . A t  p r e s e n t ,  t h r e e  v e r y  
s i m i l a r  M o n i t o r s  a re  in use: 1) the
T I M  M o n i t o r  on t ap e  for the o ld P ET s;
2) t h e  H i m o n d i s s ,  w h i c h  is the sam e as 
t h e  p r e v i o u s  but t r a n s f e r r e d  t o  a 
h i g h e r  m e m o r y  l o c a t i o n  ($1A0F to 
$ 1 F F F ) a n d  i n c l u d e s  a d i s a s s e m b l e r  
p r o g r a m ;  3) t he  M o n i t o r  in R O M  b u i l t  
in t h e  n e w  1 6 / 3 2 K  b y t e  P E T s  and n o w  

a v a i l a b l e  for the ol d P E T s  also.

T h e r e  are  s u b r o u t i n e s  in the M o n i t o r ,  
w h i c h  g e t  d a t a  a n d  i n f o r m a t i o n  into 
a n d  r e s u l t s  out of the m a c h i n e  
l a n g u a g e  p r o g r a m .  T a b l e  I l i s t s  t h e s e  
s u b r o u t i n e s .  S om e  of t h e s e  a r e  in the 
M o n i t o r  p r o g r a m ,  so t h e y  ar e the same 
for t he  d i f f e r e n t  M o n i t o r s .

S i n c e  the H i m o n d i s s  p r o g r a m  is l o c a t e d  
$ 160 0 h i g h e r  t h e n  th e t a p e d  M o n i t o r  
p r o g r a m ,  the s u b r o u t i n e s  c o n t a i n e d  in 
t h e  M o n i t o r s  h a v e  the sa m e  a d d r e s s  
d i f f e r e n c e .

T h e  h i g h e r  l o c a t i o n  of the H i m o n d i s s  
h a s  th e a d v a n t a g e  t h a t  one ca n h a v e  a 
B A S I C  p r o g r a m  l o a d e d  in, t o g e t h e r  w i t h  
the M o n i t o r .  T o  e l i m i n a t e  the 
i n t e r f e r e n c e  b e t w e e n  th e B A S I C  p a r t  
a n d  the  H i m o n d i s s  a n d  m a c h i n e  l a n g u a g e  
p r o g r a m  p ar t, one c a n  r e s t r i c t  the 
B A S I C  to use the m e m o r y  b e l o w  sa y 56 32 
d e c i m a l  a d d r e s s .  In the o l d  8K b y t e  
PET,

P O K E 1 3 4 , 0 : P O K E 1 3 5 ,22

p l a c e s  t he  t o p  of m e m o r y  p o i n t e r  
a l l o c a t e d  t o  B A S I C  at 2 2 x 2 5 6 = 5 6 3 2 .

SUBROUTINES MNEMONICS HEX ADDRESSES
TIM on tare HIMONDISS TIM in

Type a. character WRT FFH2 FFD2 FFD2
Input a character RDT FFCF FFCF FFCF
GET a. character GET FFE4 FFE4 FFE4
Type a carriage ret. CRLF 04F2 1AF2 FDD0
Type a. space SPACE 063ft 1C3A FDCD
Type a. byte WROB 0613 1C 13 E775
Read a. byte RIiOB 065E 1C5E E7B6
ASCII to Hex in H HEX IT 0685 1C85 E7E0

Table I : Subroutines in the different Monitors.
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T h i s  is e q u i v a l e n t  to $ 16 00 to $ 1 A 0 0
and  c a n  be u s e d  for the m a c h i n e  
l a n g u a g e  p r o g r a m  w i t h o u t  a n y  
i n t e r f e r e n c e ,  g i v i n g  10 2 4  b y t e s  f r e e  
for t h i s  p r o g r a m .  If one n e e d s  m o r e
b y t e s  a n d  n ot  m u c h  m e m o r y  is n e e d e d  
for the B A S I C  p r o g r a m ,  the a v a i l a b l e  
s p a c e  c a n  be e x t e n d e d  by P O K E i n g  a 
s m a l l e r  n u m b e r  in 135. (Lower v a l u e  
by e v e r y  4 g i v e s  1 0 2 4  b y t e s  more.) In 
t he  n e w  1 6 / 3 2 K  b y t e  P E T  s i m i l a r l y

P OK E5  2 , 0 : P O K E 5 3 ,M

w o u l d  s a v e  for the  m a c h i n e  l a n g u a g e  
p r o g r a m  l o c a t i o n s  f r o m  M x25 6 to the  
t o p  of the m e m o r y .  (The M o n i t o r  
p r o g r a m  h e r e  is in R O M  a nd  it d o e s  n o t
ta k e  a n y  m e m o r y  in th e R A M ) .

H o w e v e r ,  if our m a c h i n e  l a n g u a g e  
p r o g r a m  is no t t o o  l o n g  it c o u l d  be 

w r i t t e n  in the s e c o n d  c a s s e t t e  b u f f e r  
( a d d r e s s  826 to 1023) or in the f i r s t  
c a s s e t t e  b u f f e r  ( a d d r e s s  634 to 825) 
if t h e y  are n o t  used. T h i s  h a s  a 
g r e a t  a d v a n t a g e ,  t h a t  is, if some  
e r r o r  in th e p r o g r a m  c a u s e s  the P E T  to 
c r a s h ,  th e p r o g r a m  in th e b u f f e r s  c a n  
be l e f t  i n t ac t, by  u s i n g  t he  R E S E T  
(not s w i t c h i n g  o f f  th e PET) as 
d e s c r i b e d  on  p a g e  10, issue 6, v o l u m e  
1, of P E T  U S E R  N O T E S .  (The t a p e d  
M o n i t o r  p r o g r a m  is l o s t  a n d  n e e d s  to 
be r e l o a d e d . )

W i t h  the T I M  on t a p e  it is d i f f i c u l t  
to e l i m i n a t e  the i n t e r f e r e n c e  b e t w e e n  
the  B A S I C  and  t h e  m a c h i n e  l a n g u a g e  
p r o g r a m s .  H o w e v e r ,  one ca n t r a n s f e r

th e M o n i t o r  p r o g r a m  f r o m  the l o w
m e m o r y  l o c a t i o n  ( $ 0 4 0 F - 0 7 6 A )  to a 
h i g h e r  a d d r e s s  as d e s c r i b e d  in 
K i l o b a u d / M i c r o c o m p u t i n g  (Kendal T. 
R o g e r s :  B e e f i n g  up  PET,
K B / M i c r o c o m p u t i n g , O c t o b e r  1 9 7 9 ,  p a g e  
122) . Al so , th e H i m o n d i s s  c o u l d  be
o b t a i n e d  f r o m  the P E T  U S E R  GR OU P, P.O. 
Bo x 371, M o n t g o m e r y v i l l e , P A  1 8 9 3 6 .

Note, p l e a s e ,  th a t  a f t e r  l o a d i n g  a 
m a c h i n e  l a n g u a g e  p r o g r a m  t h r o u g h  
B A S I C ,  on e m u s t  e n t e r  NEW.

R e t u r n i n g  to t h e  s u b r o u t i n e s  of the 
M o n i t o r ,  the b a s i c  r u l e  is t h a t  the
i n p u t  to an d t h e  o u t p u t  f r o m  the 
s u b r o u t i n e s  h a v e  to be a n d  are in the 
a c c u m u l a t o r .  A  c a u t i o n ,  w h e n  u s i n g  
i n d e x e d  a d d r e s s i n g :  so m e  of the

s u b r o u t i n e s  use the X or the Y 
r e g i s t e r s  or bo th.  T h e r e f o r e ,  the 

i n d e x  u s e d  in a p r o g r a m  has to be 
s a v e d  b e f o r e  g e t t i n g  to the
s u b r o u t i n e ,  and r e l o a d e d  a f t e r  the
r e t u r n  f r o m  the s u b r o u t i n e .

In th e f o l l o w i n g  w e  s h o w  some e x a m p l e s  
for the use of t h e s e  s u b r o u t i n e s  in a 
f e w  s i m p l e  p r o g r a m s  w r i t t e n  for the 
n e w  1 6 K  b y t e  PET. For  the o l d  P E T  the 
s u b r o u t i n e  a d d r e s s e s ,  if t h e y  are
d i f f e r e n t ,  s h o u l d  be c h a n g e d  a c c o r d i n g  
to T a b l e  I.

P r o g r a m  No. 1 is a v e r y  s i m p l e  p r o g r a m  
u s i n g  t h e  s u b r o u t i n e s  C R L F  and  R D T . 
A f t e r  a c a r r i a g e  r e t u r n  it i n p u t s  the 
c h a r a c t e r  f r o m  the k e y b o a r d  an d 
i m m e d i a t e l y  w r i t e s  it out.

L i ne # LOC CODE LABEL MNEMON11

0001 0000 * =$833A
0002 033A CRLF =$FDD0
0003 033A RDT =$FFCF
0004 033A 20 D0 FH START JSR CRLF
0005 033D 20 CF FF JSR RDT
0006 0340 00 BRK
0007 0341 4C 3A 03 ■JMP *033h
0008 0344 . END

COMMENTS

START I NO LOCRTI ON
PRINTS CARRIAGE RTN & LINEFD
READS KEV FROM KEYBOARD
CARRIAGE RETURN
READ A CHARACTER
STOP
JUMP TO START

Program No. i : Inpirt a character

A f t e r  t h e  p r o g r a m  is l o a d e d  i n t o  
m e m o r y ,  go to the M o n i t o r  and  t ype: 
.G 033A. Now, p r e s s  R E T U R N  and t y p e  
the text. A n y  n u m b e r  of c h a r a c t e r s  
can  be w r i t t e n .  W h e n  R E T U R N  is

p r e s s e d  a g a i n ,  t he  p r o g r a m  s t o p s  an d 
d i s p l a y s  t he  r e g i s t e r s .  If s u b r o u t i n e  
C R L F  is l e f t  out of the p r o g r a m ,  the 
f i r s t  .G 0 3 3 A  d o e s  not  a l l o w  a n y
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c h a r a c t e r s  to be w r i t t e n  b e c a u s e  
R E T U R N  ($0D) is the input, c a u s i n g  the 
end of the p r o g r a m .  H o w e v e r ,  the ne x t  
c o m m a n d  .G le t s  the p r o g r a m  go on.

If one w a n t s  t o  s ave the w r i t t e n  tex t 
in a g i v e n  m e m o r y  b l o c k ,  one has to 
l o a d  the A S C I I  v a l u e s  into  the d e s i r e d  
p o s i t i o n  as P r o g r a m  No. 2 shows.

Line # LOG CODE LABEL MNEMONICS COMMENTS

0001 0000 * =$033fi b'TRRTING LOCATION
0002 oH CRLF =fFDD0 CRRRIRGE RETURN,■-'LI HE
0003 0:13fi RDT =$FFCF RERD R CHRRRCTER
0004 05 3A ERSE =$037B STORRGE SPRCE STARTS
0005 05 30

R0
RETURN =$D RSCII RETURN

0006 05 3fi 00 INPUT LDV #0 SET Y TO 0
0007 05 3C 20 D0 FD JSR CRLF CARRIAGE RETURN
0008 05 3F 20 CF FF STRRT JSR RDT READ A CHARACTER
0009 05 42 99 7E 03 STR BASE.V STORE IT
0010 05 45 C9 0D CMP #RETURN IF NEXT KEYSTROKE IS
0011 05 47 F0 04 BEQ END THEN STOP
00 1 'd 05 49 US I NY IF HOT INCREMENT Y
0013 05 4H 4C 3F 03 JMP START JUMP TO START
0014 05 4n 00 END BRK STOP
0015 05 4E 4C 3fi 03 JMP INPUT START OVER
0016 05 51 . END

Prci-gram Ho . ii : In tout u.i i th savins the characters

H e r e  w e  h a v e  to use a l o o p  to be a bl e  
to i n p u t  m o r e  t h a n  one c h a r a c t e r  (up 
to 80). I n d e x e d  a d d r e s s i n g  is us e d  
here, w i t h  the Y r e g i s t e r  (X c o u l d  be 
u s e d  as w ell) for l o a d i n g  the 
c h a r a c t e r s  in s u c c e s s i v e  l o c a t i o n s ,  
s t a r t i n g  at $037B. The  R E T U R N  k e y  w a s  
u s e d  to s t o p  th e p r o g r a m .  Th e S TO P  
k e y  (ASCII =0 3)  is n ot  r e c o g n i s e d  by

RDT. H o w e v e r ,  if w e  use the G E T  
s u b r o u t i n e  in t he  p r o g r a m ,  w e  c an  sto p  
t h e  i n pu t by p r e s s i n g  S T O P  or S H I F T  
STOP. L o a d  Run  w i l l  b e  w r i t t e n  out, 
b u t  w e  a re  no t lost. U s i n g  S T O P  (03) 
for C M P  in a d d r e s s  0346 p e r m i t s  the 
use of the c a r r i a g e  r e t u r n  key, 
e n a b l i n g  y o u  to s t a r t  a ne w li n e  w h e n  
r e a d i n g  out the  s a v e d  text.

Line # LOG' cODE LABEL MNEMONICS COMMENTS

0001 0000 * =$035fl STARTING LOCATION
0002 035A CRLF =$fdii0 CARRIAGE RETURN/LINE FEED
0003 635A WRT =$FFD2 WRITE A CHARACTER
0004 035R BASt =$037B oTURRbE SPACE
0005 035R RETURN =$D RSCII RETURN
0006 035 ft A0 00 PRINT LDY #0 SET Y TO 0
0007 20 DO FD JSR CRLF CRRRIAGE RETURN
0008 035F B9 7B 03 LOOP LDA BASE.Y LOAD STORED DRTR INDEXED BY V

0009 0362 f:9 0D CMP #RETURN IF LRST KEYSTROKE WRS RETURN
00 1 0 0364 F0 07 BEQ END THEN STOP
001 1 0366 20 D2 FF JSR WRT WRITE THE CHARACTER
00 1 2 0369 C8 I NY INCREMENT Y
00 1 3 036A 4C 5F 03 JMP LOOP JUMP BACK TO LOOP
0014 036D 00 END BRK STOP
0 015 036E 4C 5 A 03 JMP PRINT JUMP TO START
0016 0371 . END

Prc sram He . J  '■ Pr i nt out saved text in Program No. 2
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W h e n  w e  w a n t  to r e a d  out th e t ex t
l o a d e d  p r e v i o u s l y  v/ith th e i nput 
P r o g r a m  No. 2, w e  h a v e  to use
s u b r o u t i n e  W RT ,  as s h o w n  in P r o g r a m  
No. 3 .

P r o g r a m  No. 3 is v e r y  s i m i l a r  to the 
p r e v i o u s  p r o g r a m ,  u s i n g  a l o o p  and
i n d e x e d  a d d r e s s i n g ,  but the s u b r o u t i n e  
W R T  w a s  s u b s t i t u t e d  for s u b r o u t i n e  
RDT, and  L D A  for STA. The tw o 
p r o g r a m s  c o u l d  be a t t a c h e d  t o g e t h e r  by 
l o a d i n g  to a d d r e s s  $ 0 3 4 D : 4 C  5 A  03 (JMP 

P R I N T ) . T a b l e  II g i v e s  t h e  m a c h i n e
l a n g u a g e  c o d e  of a l i t t l e  s i m p l i f i e d  
c o m b i n e d  p r o g r a m .

0 1 2 4 5 6 f

.:033A AO 00 20 DO FD 20 CF FF

. :0342 S3 7B 03 C9 0D F0 04 C8
„ ;034A 4C 3F 03 4C 5 A 03 03 F0
. : 0352 0C El 01 20 U 2 FF C8 SC
. : 035A 6 A 03 4C 42 03 00 4C 3 A

Table II : ML Co ii e o+ Inrut-Pr int Prc gram

T h e  n e x t  s u b r o u t i n e  " GET" w o r k s  
d i f f e r e n t l y  f r o m  the p r e v i o u s  ones. 
F i r s t ,  t h e r e  m u s t  be a l o o p  to m a k e  
ti m e  to t yp e  a c h a r a c t e r ,  as w i t h  the 
B A S I C  GET. S e c o n d ,  the G E T  s u b r o u t i n e  
u s e s  b o t h  the X a n d  Y r e g i s t e r s ,  so if 

y o u  w a n t  to use one  of t h e s e  r e g i s t e r s  
in t h e  p r o g r a m ,  y o u  m u s t  sa v e  it 
b e f o r e  a n d  r e l o a d  it a f t e r  the G E T  is 
p e r f o r m e d .  Th ir d ,  the G E T  s u b r o u t i n e  
a c c e p t s  th e S T O P  K E Y  ($03) . F o u r t h ,  
it d o e s  no t d i s p l a y  the c h a r a c t e r ,  as 
w i t h  th e B A S I C  GE T .  T h e r e f o r e ,  if you  
w a n t  to see the t e x t  w r i t t e n ,  yo u m u s t  
use the W R T  s u b r o u t i n e  a f t e r  h a v i n g  
s a v e d  t h e  c h a r a c t e r s  in a g i v e n  
l o c a t i o n .

P r o g r a m  No. 4 l i s t s  a p r o g r a m  u s i n g  
t h e  G E T  s u b r o u t i n e ,  t h e n  s a v i n g  the 
t e x t  a n d  p r i n t i n g  it w i t h  t he  W R T  
s u b r o u t i n e .  T h i s  p r o g r a m  m a k e s  use of 
the i n d i r e c t  i n d e x e d  a d d r e s s i n g .  The 
s t a r t i n g  a d d r e s s  of th e s a v i n g  
l o c a t i o n  (ADL) h as  to be l o a d e d  in 
z e r o  p a g e  ($0001 and  $ 0 00 2 c a n  be u s e d  
if no U S R  c o m m a n d  is e x p e c t e d  to be 
a p p l i e d  in c o n n e c t i o n  w i t h  the m a c h i n e  
l a n g u a g e  p r o g r a m ) .

Line # LOC CODE LABEL MNEMONIC:

000 1 0000 * =$0001
0002 0001 6B 03 ADL .WORD $036
0003 0003 SA'v'EV =$036H
0004 0003 ¥ =$033A
0005 033A CRLF =$FDD0
0006 033ft Gh I =$FFE4
0007 033ft STOP =$3
0008 033A WRT =$FFD2
0009 033A A0 00 START LDV #0
0010 ObbC aC 6 A 03 STV SAVEV
001 1 033F 20 D0 FD JSR CRLF
0012 0342 20 E4 FF LOOP JSR GET
00 1 3 0345 F0 FB BEQ LOOP
00 1 4 0347 AC 6ft 03 LDV SAVEV
0015 034A 91 01 STA <ADL >,
00 1 6 034C C9 0:_: CMP ttSTOF'
00 1 7 034E F0 0C BEQ END
0018 0350 B1 01 LDA <ADL >,
0019 0352 20 D2 FF JSR WRT
0020 0355 C8 INV
0021 0356 3C 6H 03 STV SAVEV
0022 0359 4C 42 03 JMP LOOP
0023 035C 00 END BRK
0024 035D 4C 3ft 03 JMP START
0025 0360 . END

Program No. 4 : uET and WRT subroutines tor

COMMENTS

STARTING LOCATION
BIJ h F E R A B D R E S b
STORAGE LOCATION FOR V
PROGRAM START LOCATION
CARRIAGE RETURN,-'LINE FEED
GET ft CHARACTER
ASCII STOP
WRITE A CHARACTER
SET V TO O
STORE AT LOCATION
CARRIAGE RETURN
GET R CHARACTER
WRIT FOR KEYSTROKE
LORD IN V
STORE AT O  INDIRECT INDEXED 
IF IT WftS STOP 
THEN STOP
OTHERWISE, LOAD IT 
WRITE CHARACTER 
INCREMENT V 
STORE V
JUMP BACK TO LOOP 
STOP
JUMP TO START

saving arid writing text
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G o i n g  t h r o u g h  the p r o g r a m ,  w e  see t h a t  
a f t e r  the Y r e g i s t e r  is set to zero, 
its v a l u e  is s a v e d  in l o c a t i o n  $036A. 
A f t e r  the C R L F  s u b r o u t i n e ,  the G E T  
s u b r o u t i n e  is e x e c u t e d  w i t h  a l o o p  
($0342 to $034 9) . W h e n  a c h a r a c t e r  is 

t y p e d  in, th e p r o g r a m  j u m p s  to  $034A, 
l o a d s  b a c k  t he Y r e g i s t e r  and by the 
i n d i r e c t  i n d e x e d  a d d r e s s i n g  s t o r e s  the 
t y p e d  c h a r a c t e r  in t h e  l o c a t i o n  g i v e n  
in z e r o  p a g e  a d d r e s s e s  $ 000 1 and  $0 002  
i n c r e a s e d  by Y. (Note t h a t  if the P E T  
c r a s h e s  a n d  is R E S E T  t h e s e  a d d r e s s e s  
h a v e  to be r e l o a d e d . )  In a d d r e s s  
$ 0 3 4 F  t h e  t y p e d  b y t e ,  w h i c h  is in the 
a c c u m u l a t o r ,  is c o m p a r e d  w i t h  03 
(ASCII " ST OP " ) ,  and if the S T O P  key 
w a s  p r e s s e d ,  th e p r o g r a m  j u m p s  d o w n  12 
b y t e s  to a d d r e s s  0 3 5 F  to b r e a k .  If it 
w a s  n o t  the  S T O P  key, the i n d i r e c t  
i n d e x e d  a d d r e s s i n g  in $0353 l o a d s  the 
a c c u m u l a t o r  f r o m  t he  l o c a t i o n  w h e r e  
th e c h a r a c t e r  w a s  saved, t h e n  the W R T  
s u b r o u t i n e  d i s p l a y s  the  c h a r a c t e r  on 
t h e  s c r e e n .  A f t e r  this, the Y 
r e g i s t e r  is i n c r e a s e d  by one  and its 
v a l u e  is s a v e d  at l o c a t i o n  $0 36A . N o w  
the p r o g r a m  j u m p s  b a c k  to the G E T  
s u b r o u t i n e  ($0342) to r e p e a t  the 
p r o c e s s .  S i n c e  t h e r e  are 1 4 8  m e m o r y  
l o c a t i o n s  f r e e  for s a v i n g  the 
c h a r a c t e r s  ($ 0 3 F F - 0 3 6 B = $ 9 4 = 1 4 8
d e c i m a l )  147 c h a r a c t e r s  c a n  be w r i t t e n  
at a time.

T h e  r e m a i n i n g  s u b r o u t i n e s  w i l l  be 
d i s c u s s e d  b r i e f l y .  S u b r o u t i n e  C R L F  
w a s  a l r e a d y  u s e d  in the  p r e v i o u s  
p r o g r a m s .  T h e r e  is n o t h i n g  s p e c i a l  

w i t h  s u b r o u t i n e  SP A C E .  T h e  n e x t  two  
s u b r o u t i n e s  R D O B  and W R O B  a r e  v e r y  
s i m i l a r  to R D T  an d WRT. In p r o g r a m  
No. 2 an d No. 3 s u b s t i t u t i n g  R D O B  and 
W R O B  for R D T  a n d  W R T  r e s p e c t i v e l y ,  
w o u l d  w o r k  p r o p e r l y .  H o w e v e r ,  to en d 
the  p r o g r a m  one has  to  ke y in th e b y t e  
0D (the R E T U R N  k e y  d o e s  no t do t h i s ) , 
or a n y  o t h e r  b y t e  w r i t t e n  in the 
p r o g r a m .  One d o e s  no t n e e d  to save 
and  r e l o a d  the  Y r e g i s t e r  w h e n  u s i n g  
t h e s e  s u b r o u t i n e s .  H o w e v e r ,  si nc e 
W R O B  has t h e  X r e g i s t e r  in its 
p r o g r a m ,  yo u m u s t  s a v e  the v a l u e  of X* 
b e f o r e  s t a r t i n g  an d l o a d  it b a c k  a f t e r  
f i n i s h i n g  W R O B .  In t h i s  p r o g r a m ,  38 
b y t e s  c an  be s a v e d  if k e y e d  in w i t h o u t  

spa ce . (If the s p a c e  key  is used, the 
p r o g r a m  t a k e s  it as one bi t of a H e x  
b y t e  and  p r i n t s  0 for it.)

S u b r o u t i n e  H E X I T  c o n v e r t s  A S C I I  v a l u e s  
of n u m b e r s  0 to 9 to t h e i r  H e x  v a l u e .  
I do n ot  k n o w  how m u c h  m o r e  one can 
g e t  f r o m  t h i s  s u b r o u t i n e .

B e s i d e  the l i s t e d  s u b r o u t i n e s  in T a b l e
I, a v e r y  l a r g e  n u m b e r  of r o u t i n e s  are 
in t h e  B A S I C  i n t e r p r e t e r  R O M  w h i c h  
c o u l d  be v e r y  u s e f u l  in m a n y  m a c h i n e  
l a n g u a g e  p r o g r a m s .  An  e x c e l l e n t  
b o o k l e t  f r o m  A r n i e  L e e  e n t i t l e d ,  "PET 
M a c h i n e  L a n g u a g e  G u i d e " ,  can  be 
o r d e r e d  f r o m  A b a c u s  S o f t w a r e ,  P.O. Bo x 
7 2 1 1 ,  G r a n d  R a p i d s ,  MI 4 9 5 1 0 .

Glossary of Definitions
T h r o u g h  the c o u r t e s y  of S Y B E X  Inc., 
C B M  h a s  b e e n  g r a n t e d  p e r m i s s i o n  to 
e x c e r p t  p o r t i o n s  of t h e i r
M I C R O P R O C E S S O R  L E X I C O N  for p u b l i c a t i o n  
in th e P E T  U s e r s  C l u b  N e w s l e t t e r  ove r 
th e n e x t  y e a r  or so. The  L e x i c o n  is 
a v a i l a b l e  at so m e  c o m p u t e r  s t or es,  
a l t h o u g h  it can  be p u r c h a s e d  d i r e c t l y  
f r o m  S Y B E X  in B e r k e l e y ,  C a l i f o r n i a  at 
the f o l l o w i n g  a d d r e s s  - 2 02 0  M i l v i a
S t r e e t ,  B e r k e l e y ,  C A  94 70 4; in E u r o p e  
at t h i s  a d d r e s s  - 313 rue L e c o u r b e ,  
7 5 0 1 5 - P a r i s ,  F r a n c e .  Th e
M I C R O P R O C E S S O R  L E X I C O N  s e l l s  for 
$2.95.

T h e  E d i t o r  f e e l s  t h a t  t he se a c r o n y m s  
a n d  d e f i n i t i i o n s  w i l l  be of v a l u e  to 

P E T / C B M  u s e r s  a n d  w i l l  h e l p  y o u  
u n d e r s t a n d  so m e  of the j a r g o n  t h a t  is 

e n c o u n t e r e d  in t h e  m i c r o c o m p u t e r  
i n d u s t r y .

alphanumeric
a l p h a b e t i c  
c h a r a c t e r s

alterable memory S t o r a g e  m e d i u m  w h i c h
m a y  b e  w r i t t e n  into

alternating current A n y  s ig n a l  w h i c h
v a r i e s  w i t h  t i m e  c a n  be c o n s i d e r e d  
a l t e r n a t i n g  c u r r e n t .  U s u a l l y  m e a n s  
t h a t  th e c u r r e n t  a c t u a l l y  c h a n g e s  
p o l a r i t y  w i t h  time

SYBEX

The  set of all 
c h a r a c t e r s  an d n u m e r i c

32



B H e x a d e c i m a l  s y m b o l  for "1011"

B S e c o n d  a c c u m u l a t o r  of 6 8 0 0

background program In a

m u l t i - p r o g r a m m i n g  e n v i r o n m e n t ,
l o w - p r i o r i t y  p r o g r a m  w h i c h  o p e r a t e s  
w h e n  t h e  p r o c e s s o r  is n o t  d o i n g  
a n y t h i n g  e lse

backup copy C o p y  p r e s e r v e d  ( u s u a l l y  
on a d i f f e r e n t  m e d i u m )  in c a s e  of l o s s  
of the o r i g i n a l

barcode C o d i n g  of c o n s u m e r  p r o d u c t s  
u s i n g  c o m b i n a t i o n s  of b a r s  of v a r y i n g  
t h i c k n e s s e s .  D e s i g n e d  to be r e a d  by 
an o p t i c a l  w a n d

base register R e g i s t e r  c o n t a i n i n g
b a s e  a d d r e s s  for i n d e x e d - t y p e  
r e f e r e n c i n g .  The  f i n a l  a d d r e s s  is 
o b t a i n e d  by a d d i n g  a d i s p l a c e m e n t

fetch (cycle) T h e  f i r s t  c y c l e  in th e
f e t c h - d e c o d e - e x e c u t e  s e q u e n c e  of
i n s t r u c t i o n  e x e c u t i o n .  D u r i n g  t he  
f e t c h  c y c l e ,  t h e  c o n t e n t s  of the 
p r o g r a m  c o u n t e r  are p l a c e d  o n  the  
a d d r e s s  bus, a R e a d  s i g n a l  is 
g e n e r a t e d ,  an d PC is i n c r e m e n t e d .  T he  
d a t a  w o r d  c o m i n g  f r o m  the m e m o r y ,  i.e. 
the i n s t r u c t i o n  w h i c h  has b e e n  f e t c h e d  
w i l l  be g a t e d  i n t o  th e I n s t r u c t i o n  
R e g i s t e r  of the C o n t r o l  U n i t

File Management System P r o g r a m
d e s i g n e d  to f o r m a t  a n d  m a n a g e  u ser 
f i l e s  in a t r a n s p a r e n t  w a y .  A l l o w s  
s y m b o l i c  n a m e s ,  a t t r i b u t e s ,  and 
m a n a g e s  the  p h y s i c a l  a l l o c a t i o n  of 
stor a g e .

floating gate T e c h n i q u e  u s e d  for

U V - e r a s a b l e  E P R O M s ,  w h e r e  a s i l i c o n  
g a t e  is i s o l a t e d  i n s i d e  the s i l i c o n  
d i o x i d e

indirect A d d r e s s i n g  m o d e  w h e r e  the
a d d r e s s  of the l o c a t i o n  in m e m o r y  to 
be r e a d  or w r i t t e n  is c o n t a i n e d  in 
a n o t h e r  p l a c e  in m e m o r y  or in a 
r e g i s t e r

initialization S t a r t i n g  th e p r o c e s s o r
in a k n o w n  s t a t e

linear regulator P o w e r  s u p p l y  d e s i g n
w h e r e  the v o l t a g e  is h e l d  c o n s t a n t  by 
d i s s i p a t i n g  50% of the i n p u t  v o l t a g e  
t i m e s  the  o u t p u t  c u r r e n t  as a m a r g i n

line printer H i g h  s p e e d  p r i n t e r
c a p a b l e  of p r i n t i n g  s i m u l t a n e o u s l y  a 
c o m p l e t e  l i n e  (80 to 1 20  c h a r a c t e r s )

LISP L i s t - o r i e n t e d
l a n g u a g e

i n t e r a c t i v e

machine language S e t  of b i n a r y  c od e s ,  
r e p r e s e n t i n g  t h e  i n s t r u c t i o n s  w h i c h  
can  be d i r e c t l y  e x e c u t e d  by a 
p r o c e s s o r

masked ROM R e g u l a r  R O M  p r o d u c e d  by 
the u s u a l  m a s k i n g  p r o c e s s .  C o n t r a s t e d  
to a P R O M

overflow
u s e d to

B i t  of the s t a t u s  r e g i s t e r
i n d i c a t e w h e t h e r 2 ' s

c o m p l e m e n t  o v e r f l o w  has o c c u r r e d .  It 
d e n o t e s  an o v e r f l o w  f ro m  bi t 6 into  
b i t  7 (i.e. the sign bit)

overlay M e m o r y  m a n a g e m e n t  t e c h n i q u e  

w h e r e  v a r i o u s  r o u t i n e s  o c c u p y  
o v e r l a p p i n g  m e m o r y  a r e a s  in s u c c e s s i o n

sector T r i a n g u l a r  s e c t i o n  of a disk 
s u r f a c e .  A  b l o c k  of d a t a  is a d d r e s s e d  
by its t r a c k  an d se c t o r  n u m b e r s .  A 

t y p i c a l  di s k  s e c t o r  has 128 b y t e s  of 
d a t a

simulator P r o g r a m  w h i c h  b e h a v e s  l i k e  
the  d e v i c e  it s i m u l a t e s ,  b u t  s l ow er . 
A  s i m u l a t e d  t i m e  c o u n t e r  a l l o w s  the  
m e a s u r e m e n t  of t ime. A n  M P U  is e a s i l y  
s i m u l a t e d .  I / O  c a n n o t  be e a s i l y  
s i m u l a t e d ,  so t h a t  o n l y  the l o g i c  of a 

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

SNR S i g n a l  to N o i s e  R a t i o

SP S t a c k  P o i n t e r

T E l e c t r i c a l  n e t w o r k  s h a p e d  l i k e  a 

"T" w i t h  one inp u t ,  one o u t p u t  an d on e 
g r o u n d  lead. U s e d  w i t h  r e s i s t o r s  for 
a t t e n u a t o r s  a n d  c a p a c i t o r s  a n d  
i n d u c t o r s  for f i l t e r s

KB K i l o  B y t e s
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TBMT T r a n s m i t t e r  B u f f e r  E mp t y .  One 
of 5 s t a t u s  b i t s  of s t a n d a r d  UART. 
G o e s  to "1" w h e n  b u f f e r  m a y  be 
r e l o a d e d .

VMOS V e r t i c a l  MOS. T e c h n o l o g y  u s e d  
to i n c r e a s e  d e n s i t y  of c o m p o n e n t s  per 
s q u a r e  mil  w h e r e  a V - s h a p e d  g r o o v e  is 
cut in th e s i l i c o n  s u b s t r a t e

Zener C o n s t a n t  v o l t a g e  r e f e r e n c e  
d i o d e

zero flag S t a t u s  f l a g  of the A L U
i n d i c a t i n g  w h e t h e r  the p r e v i o u s  
o p e r a t i o n  w a s  z ero

C o p y r i g h t  1 9 7 8  SYBEX, Inc. W o r l d  
R i g h t s  r e s e r v e d .  N o  p a r t  of t h i s  
p u b l i c a t i o n  m a y  be s t o r e d  in a 
r e t r i e v a l  s ys te m,  c o p i e d ,  t r a n s m i t t e d ,  
or r e p r o d u c e d  in a n y  way, i n c l u d i n g ,  
b u t  no t l i m i t e d  to, p h o t o c o p y ,  
p h o t o g r a p h y ,  m a g n e t i c  or o t h e r  
r e c o r d i n g ,  w i t h o u t  th e p r i o r  w r i t t e n  
p e r m i s s i o n  of the p u b l i s h e r .

Bits & Pieces

W e  h a v e  h a d  m a n y  q u e s t i o n s  f r o m  u s e r s  
a b o u t  th e e r r o r  m e s s a g e  " F i l e  D a t a  
Er r o r " .  T h i s  e r r o r  o c c u r s  w h e n  th e 
us e r  p r o g r a m  a t t e m p t s  to i n p u t  a 
n o n - n u m e r i c  c h a r a c t e r  into  a n u m e r i c  
v a r i a b l e .  Th e f o l l o w i n g  e x a m p l e  
d e m o n s t r a t e s  th e p r o b l e m :

10 O P E N  8 , 8 , 8 , " 0 : F I L E A , S , W "
20 F O R  1=1 to 10 
30 P R I N T # 8 ,I
4 0 N E X T  
50 C L O S E 8
60 O P E N  8 , 8 , 8 , " 0 : F I L E A , S ,R"
70 I N P U T # 8  , J : IF S T O O  T H E N  100
80 P R I N T  J
90 G O T O  70

100 C L O S E  8
110 E N D

T h i s  e x a m p l e  p r i n t s  t h e  n u m b e r s  one 
t h r o u g h  te n to a di s k  f i l e  th e n  
a t t e m p t s  to r e a d  t h e m  b a c k  a g a i n .  The 
d a t a  sent to the di s k  by the p r i n t

s t a t e m e n t  in l i n e  30 is of the 
f o l l o w i n g  f o r m a t :

< s p a c e > l < s p a c e > < c a r r i a g e  rtn>
< l i n e  f e e d > < s p a c e > 2 < s p a c e > < c a r r i a g e  
r t n X l i n e  f e e d > . . . .

W h e n  t h e  p r o g r a m  a t t e m p t s  to r e a d  the 
d a t a  b a c k  a f i l e  d a t a  e r ro r o c c u r s  on 
the  s e c o n d  e x e c u t i o n  of the i np ut  in 
l i n e  70. Th e e rr or is due to the fact 
t h a t  i n p u t  is t e r m i n a t e d  by  the
c a r r i a g e  r e t u r n  c h a r a c t e r .  T hus, on 
the  s e c o n d  i n put  the  l i n e  f e e d
c h a r a c t e r  is fou nd . Th e l i n e  f e e d  is 
an i n v a l i d  c h a r a c t e r  for n u m e r i c
input, c a u s i n g  the f i l e  d a t a  error.

T h i s  ca n be c o r r e c t e d  by a d d i n g  l i n e  5 
and  c h a n g i n g  l i n e  30 as f o l l o w s :

5 C R $ = C H R $ (13)

30 P R I N T # 8 ,I ; C R $ ;

T h e  v a r i a b l e  CR$  c o n t a i n s  a c a r r i a g e  
r e t u r n  c h a r a c t e r  an d th e t r a i l i n g  
s e m i c o l o n  on  l i n e  30 s u p p r e s s e s  the 
a u t o m a t i c  c a r r i a g e  r e t u r n / l i n e  f e e d  

s e q u e n c e .  T hus, t h e r e  is no l i n e  f e e d  
on  t he di s k  to c a u s e  th e er ro r.

Watching a Cassette Load

By J i m  B u t t e r f i e l d

It m a y  not be too u s e f u l ,  b u t  it's
v e r y  s a t i s f y i n g  to w a t c h  a p r o g r a m  
c o m i n g  in f r o m  c a s s e t t e  tape. M u c h  of 
w h a t  c o m e s  in w i l l  l oo k  li k e  
g i b b e r i s h ,  s i n c e  the p r o g r a m  c o n t a i n s  
o b s c u r e  t h i n g s  l i k e  p o i n t e r s ,  flags 
and  t o k e n s .  But i t ' s  i n t e r e s t i n g  to 
see, and  h e r e ' s  h o w  y o u  can do it.

S t e p  1: L o a d  a n y  B a s i c  p r o g r a m  on 

c a s s e t t e  1. Th e p r o g r a m
d o e s n ' t  m a t t e r ;  t he L O A D  
a c t i v i t y  set s up c e r t a i n
i n t e r n a l  t h i n g s  t h a t  w i l l  h e l p
u s .

S t e p  2: Set up th e c a s s e t t e  w i t h  any

B A S I C  p r o g r a m  r e a d y  to load.
A s h o r t  on e w o u l d  be good: 
t h a t  w a y  y o u  m a y  c a t c h  the 
w h o l e  p r o g r a m  on th e screen. 
But a n y  B A S I C  p r o g r a m  w i l l  do.
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S t e p  3

S t e p  4

S t e p  5

: Set g r a p h i c  m o d e  w i t h  P O K E  
5 9 4 6 8 , 1 4  . T h i s  m a y  h e l p  yo u 
sp o t  a f e w  r e c o g n i z a b l e  p i e c e s  
of y o u r  p r o g r a m .

: G i v e  S YS  6 2 8 9 4 .  P E T  w i l l  ask 
y o u  to p r e s s  PLAY. D o  so, a nd  
in t w e n t y  s e c o n d s  or so, P E T  
w i l l  r e p o r t  F O U N D . . . .  and 
stop.

: C l e a r  the s c r e e n  so y o u ' l l  g e t  
a b e t t e r  v i e w  of the p r o g r a m

as it c o m e s  in. N o w  m o v e  the 
c u r s o r  d o w n  to a few  l i n e s  
f r o m  the b o t t o m  of the screen .

S t e p  6: E n t e r  P O K E  6 3 6 , 1 2 8 : PO K E  
6 3 8 , 1 3 2 : S Y S  6 2 4 0 3 .

S t e p  7: Sit  b a c k  and  w a t c h  the p r o g r a m  
l o a d  to t he  s c re en . You  w o n ' t  
be a b l e  to run it, of c o u r s e ,  
s i n c e  it ' s  in t he w r o n g  p a r t  
of m e m o r y . . . b u t  i s n ' t  it 
f a s c i n a t i n g  to w a t c h ?
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PERIPHERALS AND 
ATTACHMENTS

The PET Printers 2022 & 2023

By  R o b e r t  J. F a i r b a i r n

T h i s  a r t i c l e  w a s  w r i t t e n  to c l a r i f y  
the o p e r a t i o n  of C o m m o d o r e  2 0 2 2 / 2 0 2 3  
P r i n t e r s  w i t h  e a c h  of the  P E T / C B M  
c o m p u t e r s .  A  s a m p l e  p r o g r a m  is 

e m p l o y e d  to d e m o n s t r a t e  t he se  
o p e r a t i o n a l  d i f f e r e n c e s .

T h i s  p r o g r a m  is d e s i g n e d  to d i s p l a y  
the w o r d  " C o m m o d o r e "  on the s c r e e n  and

p r i n t  it a l o n g  w i t h  a p r o g r a m  l i s t i n g .  
T h e  use r  s h o u l d  n o t e  t h a t  t h e r e  ar e no 
d i f f i c u l t i e s  w h e n  p r i n t i n g  in the 
u p p e r  c a s e / s h i f t e d  g r a p h i c s  mode. 
H o w e v e r ,  w h e n  p r i n t i n g  in t he  e x t e n d e d  
c h a r a c t e r  set ( l o w e r / s h i f t e d  u p p e r
case) w i t h  p r i n t e r s  s h i p p e d  t h r o u g h  
D e c e m b e r ,  yo u w i l l  n ot  be a b l e  to
p r i n t  s h i f t e d  c h a r a c t e r s  o n  the 
p r i n t e r .  In a p r i n t e d  l i s t i n g  the
s h i f t e d  c h a r a c t e r  ( ca p i t a l  l e t t e r s ,  
e x c e p t  on t h e  2 0 0 1 - 8 K  w i l l  be l o w e r  
case) a p p e a r  as g r a p h i c  c h a r a c t e r s .

2001-N & B

Commodore

£ 10 P0KE594S8,14
g 20 0PEN4,4
& 30 PRINT#4,"nCWOMMODORE"

40 PR I NT " -0MM0D0RE "
50 CMD4 
60 LIST 

REflDV.

2001-8

Commodore

10 PQKE59468,14 
20 0PEN4,4
30 PR I NT#4, " XMOMMODORE11 
40 PRiHT"cr\\r-r__ "
50 CMD4 
60 LIST 

REflDV.

(See Note 2)

jZ lo roke59468,14
m  2 0  o p e n 4 , 4
U  --’O pr i nt # 4 , " jfcSiommodore"

49 print"Commodore"
50 cmd4 
60 list

r* 0 rid y ■

10 P0KE5946S.-14 
20 0PEN4,4
30 PR I NT#4 .■ "MCDOMMODORE" 
4b PR I N T " Commodore11 
50 CMD4 
60 LIST 

REflDV.

T h i s  p r o b l e m  ca n be a v o i d e d  (on 
p r i n t e r s  f r o m  the f i r s t  p r o d u c t i o n  
run) w h e n  p r o g r a m m i n g  by a b s t a i n i n g  
f r o m  u s i n g  c a p i t a l i z a t i o n  (upper case 
for 2 0 0 1 - 8 K )  in y o u r  p r o g r a m s .

H o w e v e r ,  t h e r e  is a n e w  R O M  a v a i l a b l e  
for y o u r  p r i n t e r  (see N o t e  1). T h i s  
n e w  f i r m w a r e  a l l o w s  y o u  to o b t a i n  a 
l i s t i n g  in l o w e r / s h i f t e d  u p p e r  ca s e  
m o d e  as s h o w n  by the f o l l o w i n g :
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2001-N & B 2001-8

C o m m o d o r e

10 P o k e 5 9 4 6 8 , 1 4  
lu 15 o p e n ? , 4.. 7 : pr i n t # ?  : c lose?
z  k'O o p e n 4 , 4
^  3 0  p r i n t # 4 , "SfeSommodore"

4 0  pri n t "C o m m o d o r e "
5 0  c md4 
6 0  1 i st 

r e a d y .

Commodore

10 p o k e59 46y .• 14 
15 open?,4.7:pr i n t # 7 :close? 
i!0 open4 .■ 4
>iy print#4, "Sfcjflommodore"
40 Print11 COMMODORE"
50 omd4 
60 list 

ready.

(See Note 2)

~Z- 10  p o k e 5 9 4 6 y , 14
w  15 o p e n ? , 4 , 7 :pr i n t # 7 :o lose?
(j 2 0  O P e n 4 , 4

30 p r i n t # 4 ,  "BbJStommodore"
4 0  Pri n t "C o m m o d o r e "
5 0  c m d 4  
6 0  list 

r e a d y .

10 PUKE59468,14 
15 OPEN?,4,7:PRIHT#7:CLOSE? 
k’W OPEN4, 4
30 PRINT#4,"aCWOMMODORE"
40  P R I N T "C o m m o d o r e "
50 CMD4 
60 LIST 

REflDV.

To  d e t e r m i n e  w h e t h e r  yo u h a v e  the n e w  
ROM, c o m p l e t e  the f o l l o w i n g :

M o d e l  20 2 2  D e p r e s s  th e f e e d  s w i t c h .  
If the p a p e r  f e e d s  and  t h e  p r i n t  h e a d  
d o e s  no t m o v e  y o u  h a v e  the n e w  ROM.

M o d e l  202 3 O p e n  th e p r i n t e r  a nd  c h e c k  

t h e  p a r t  n u m b e r  on th e ROM.

N o t e  2: Y o u  can o b t a i n  a R O M  u p g r a d e
kit  f r o m  y o u r  a u t h o r i z e d  C o m m o d o r e  
d e a l e r  t h a t  w i l l  m a k e  y o u r  2 0 0 1 - 8 K  
d i s p l a y  e x a c t l y  as a 200 1 B & N  s e r i e s  
c o m p u t e r .

N o t i c e  t h a t  w i t h  the n e w  p r i n t e r  R O M  
(P/N 9 0 1 4 7 2 - 0 4 )  y o u  c an  o b t a i n  a 
l i s t i n g  of the p r i n t e r  t h a t  m a t c h e s  
y o u r  s c r e e n  ( e x ce pt  for the i n v e r s i o n  
s h o w n  on the  2 0 0 1 - 8 K ) .

N o t e  1: T h e  n e w  R O M  for y o u r  p r i n t e r
c a n  be o r d e r e d  f r o m  y o u r  a u t h o r i z e d  
C o m m o d o r e  d e a l e r .  Th e p a r t  n u m b e r  is 
9 0 1 4 7 2 - 0 4  an d the  R O M  w i l l  be s u p p l i e d  
f r e e  of c h a r g e  w h e n  y o u  s u p p l y  yo u r  
d e a l e r  w i t h  p r o o f  of p u r c h a s e .

T h i s  n e w  R O M  h as  b e e n  s h i p p e d  in the 

p r i n t e r s  s i n c e  the  end of l a s t  y ea r.

2 022 T r a c t o r  P r i n t e r 2023 M a t r i x  P r i n t e r
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Low-Cost IEEE-488 Systems 
Using The Commodore PETMicrocomputer

By Tom DeSantis 
Design Engineer 

Keithley Instruments

The PET computer, introduced by Commodore Business M achines in 1977, is being used exten
sively as a low-cost IEEE-488 bus controller. U ntil 
recently however, the lack of inexpensive GPIB- 
com patible devices m eant a test or m easurem ent system  would still cost several thousand dollars. This has changed with the emergence of microprocessors and low-cost LSI devices to im plem ent the 488 Bus. A m inim um  system  with a PET computer 
and digital m ultim eter can now s ta r t under $1500.T hese low-cost system s are being used as 
research and  design aids, where until recently a 
sim ilar $10,000 plus system  would not be justifi
able. Applications include repetitive datalogging , real-time num ber crunching, and in stan taneous plotting using the PE T ’s im pressive graphics capability. Instrum ents with IEEE-488 output can be easily calibrated using the PET and  a program m able source. O ther applications include production and process control, where the PET can 
generate control signals on the bus.

A lthough the IEEE-488 bus is an  adopted s ta n dard used by most computer and instrum ent m anufacturers, im plem entation of the bus can often deviate from' the standard . The PET is no exception. Presented here are the PE T ’s features and 
peculiar im plem entation of the bus, with sugges
tions on how to use it more effectively.All PET 2001 computers come stan dard  with an IEEE bus interface. It is necessary to convert the PCB edge connector on.the back of the P ET to the s tan d ard ’s 24-pin connector, with an optional adap ter cable. The PET conforms to the IE E E ’s electrical specifications, using Motorola 3446 de
vices to meet drive requirem ents.Always acting as the system ’s controller, the 
PET asserts IFC (interface clear) for 100 ms, only when first turned on. Although much longer than  
the spec’s 100 jus, th is  causes no problems unless i t ’s necessary to assert IFC after power on. If  so, m any users have tied the IFC line to one of the parallel port outputs, and assert IFC by POKING to the output port. The REN (remote enable) line is alw ays asserted in the PET. This m eans the PET 
cannot return a device from the local lockout state, 
to the local s ta te—not a problem in m ost applica
tions.The EOI (End or Identify) line is asserted by the PET each time an  output sequence is completed. The exact output is CARRIAGE RETURN, followed by LINE FEED with EOI asserted. U nfortunately, the line th a t b lanks the screen during scrolling is also tied to the EOI line. In m ost applications th is causes no problems using the bus. To 
prevent inadvertent strobing on th is line, use the 
“CLR HOM E” cursor key to keep the screen from 
scrolling.T h e  P E T  a c c e p ts  e i t h e r  a C A R R IA G E  RETURN or EOI as term inators for input data. This presents a  problem when a device ends a data  string  with a CARRIAGE RETURN, followed by LINE FEED and EOI asserted (exactly like the 
PE T ’s term inator). Once the PET receives the 
CARRIAGE RETURN, it assum es the last char
acter’s been sent, and never handshakes the LINE 
FEED. This leaves the TALKER in a mode w aiting to complete the LINE FEED transfer. Earlier 8k PE T ’s accepted only a CARRIAGE RETURN as the term inator, and d idn’t sense the EOI line.
Handshaking

T he P E T ’s m ost p rom in en t dev ia tion  from 
IEEE standard  involves a time-out on the han d 
shake lines DAV, NRFD and  NDAC. When the PET is a listener, it sets NRFD high to indicate it is ready to accept data. The device th a t’s been addressed to talk  m ust respond by setting DAV low, indicating its d a ta  lines now have valid data. If a device doesn’t respond w ith in  65 milliseconds, the PET sets a  status bit indicating a time-out error 
has occurred, and continues to execute the next 
BASIC instruction. If the device addressed to talk 
(e.g., the  d ig ita l m ultim eter) can n o t respond within 65 ms due to its m easurem ent period, the PET m ay not be listening when the device does 
respond.By sensing the time-out s ta tus bit, the PET program  can continually address the device to talk until it responds with valid data. This works only 
if the device addressed to talk  has been designed
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PET (TALKER): HANDSHAKE TIMEOUT

DAV

i
VALID j ---------!----------------------------
DATA \ --------

1
I
1

IEEE DEVICE (listener) J

>-------------------------------------

NRFD-I J 
i

NPA<~
1
1
1

miiQt be less than 65 milliseconds

PET (LISTENER): HANDSHAKE TIMEOUT

NRFD
I
I

NDAf! 1
1

IEEE Device (talker)
DAV i

1
1

VALID 1
1

/  , \
DATA 1 

1 
1

i

\  1 /
1
1
1

— must be less than 65 milliseconds
i

not to trigger a new m easurem ent period each time i t’s been addressed, unless the present period has been completed.A sim ilar problem occurs when the PET is a talker and is addressing a device or sending out a command. Once all listeners have set NRFD high 
indicating they’re ready to accept data, the PET will assert DAV and expect all devices to accept

the data  and respond by setting NDAC high within 65 ms. If this doesn’t occur, the PET will again set a sta tus bit indicating a write error.
Once the PET begins a bus transfer, it stops reading the keyboard until a  complete handshake h as occurred. If the handshake isn ’t completed after the 65-ms timeout has been satisfied, the
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PET will not respond to keyboard inputs. The only simple way to regain operation is to tu rn  the PET off and on, thus losing all program s in memory. This annoying feature m akes the PET alm ost use
less for d e s ig n in g  or d eb u g g in g  IE E E  bus 
instrum ents.A Comm odore design eng ineer suggests a 
method of “w arm  s ta r t” by applying a debounced, active low pulse to the NMI line (pin 6) of the 6502 juP. This re turns control to the operating system, and leaves program s in RAM unaffected.Many users have defeated the 65-ms timeout by replacing firm w are in  the P E T ’s ROMs with modi
fied firm ware in EPROMs. All currently produced 
PETs accept 2716 memories. However, some ear
lier PC board revisions require slight modifications to accommodate the EPROMs. Commodore has indicated the “tim eout” feature m ay be software selectable in future firm w are revisions.
Attractive Feature

One of the m ost a ttractive  features of the P E T ’s bus im plem entation is its file m anagem ent sys
tem. Before com m unicating with a device on the 
bus, a file is opened with a unique file num ber, 
prim ary address, optional secondary address and  optional file name. P rim ary addresses 0-3 are reserved for th e  P E T ’s keyboard , screen and  casse tte  I /O . A ddress 4-30 are au to m atica lly  assum ed to be IEEE devices.The advantage of this type of system is>^ logical 
file num ber can be associated with each primary- 
secondary address com bination. Com m unicating 
w ith a device a fte r its  file h as  been opened involves an  in pu t/o u tp u t instruction, followed by 
the file num ber and I /O  variable or constant. The m aximum  num ber of files perm itted by the operating system  to be open a t one time is te n . Exceeding this will cause the system  to “bomb” completely, requiring power down to regain control.PET’s BASIC also supports a GET (not to be confused with Group Execute Trigger) com m and 
which inputs a single character, ra th er th an  an  
entire string. This is useful when a device sends da ta  in a form at not directly acceptable in  BASIC, for example binary. The GET com m and is also useful when reading d a ta  from a keyboard or numeric pad, where single characters are sent asynchronously. An UNTALK & U N LISTEN are sent after each GET instruction.

O utputting da ta  to the bus is accomplished 
using the PRIN T & CMD command. The difference between the two is the PRIN T sends an  UNLISTEN a t the end of a sequence, the CMD doesn’t, leaving the device a listener on the BUS. With both com m ands, a comma and semicolon are not printed, but cause spaces to be outputted as if it were outputting to the video screen. It should be 
Noted th a t the abbreviation for PRIN T (?) should 
not be used for outputting to IEE E  devices.

The PET User M anual provides inform ation necessary to write m achine-language program s to control the IEE E  m anagem ent, handshake, and da ta  lines. The am bitious program m er can execute SERVICE REQUEST, PARALLEL POLL,

and several other bus functions not available in PET’s BASIC. Commodore has indicated future software revisions will allow the assertion of ATN while sending da ta  on the BUS. This will enable ADDRESSED and  UNIVERSAL COMMANDS 
necessary to perform SERIAL POLL, PARAL
LEL POLL, GROUP EXECUTE TRIGGER, and m any others. Hopefully the new softw are will be 
retrofittable to existing PETs.
Applications

The PET’s value as an  IEEE controller lies in its ability to m anipulate  da ta  received on the bus, and to make decisions based on the data . Its aw k
w ardness in im plem enting m any bus features gears its usefulness to applications where speed 
and complexity are not required. An example would be sorting electronic devices to a sta tistica l requirem ent (% deviation, high and  low limits, 
etc.).A digital m ultim eter capable of these com putations would cost several thousand dollars, and 
lim it the user to the in strum ent’s firm w are program s. A PET computer and a low-cost interface- 
able DMM could do the sam e job for h a lf  the price. It would also give the user much more verstility to custom fit the program  to h is own needs. An interfaceable picoam m eter ($<700) and  the PET could be used to autom atically  sort LED ’s to several levels of lum inous in tensity . The picoammeter would m easure very low currents from a photo detector, and send th is da ta  to the PET via the 
IEEE bus. The PET would determ ine, to which 
luminescence category the device ’belongs, and 
either activate a relay or display the result to com
plete the sorting operation. The sam e instrum ent could m easure leakage currents in sem iconductors or leakage resistances in m aterials.O ther applications would be in production control, where the PET could m onitor several param eters, and make decisions based on program m ed 
limits. Tem perature m easurem ents, for example, 
can be made using a simple thermocouple, DMM, 
and a BASIC program  to convert voltage to 
tem perature.A computer peripheral m anufacturer is using the PET to m onitor current in each of three phases 
of its p lan t’s power transform ers. Using the PE T ’s real-time clock, 24-hour logging of power consum ption and  m onitoring of line im balances pro
vide da ta  used for energy conservation.

Sm all, low-cost system s have only begun to 
appear in research and  industrial applications. By 
the end of 1980 there will assuredly be several microcomputers with IEEE-488 capability. The num ber of low-cost interfaceable instrum ents has already blossomed, with Keithley Instrum en t’s recent in troduction of four bus-compatible DMMs.Ranging from $614 to $724, these interfaceable 
instrum ents m easure dc voltages from 1 /_iV to 1 
kV, TRMS ac voltages and current to 20 A, and 
currents as low as 1 pA. There is also a bus- com patible electrometer w ith sensitiv ity  to 10_17A. Look for a variety of interfaceable instrum ents to be introduced next year, with em phasis on low- cost sm all-system  applications.
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Reading A DMM
Here’s an  exam ple how to get a reading from a d ig ita l v o ltm e te r  w ith  400-ms m easu rem e n t period.10 OPEN 2, 24, 01 
20 IN PU T #2, A$
30 IF  ST=2 THEN 20 
40 A=VAL (A$)50 CLOSE 2

File num ber 2 (can be 1 through 255) is opened with prim ary address 24, secondary address 01. Line 20 addresses the voltmeter to talk, and sets 
A$ equal to the data  received. If the device doesn’t 
respond w ithin 65 ms, the status byte ST will be set 
to 2, and the program  proceeds to the next instruction. Since the voltmeter won’t have da ta  until 400 ms after being addressed, line 30 will cause the program  to loop and re-address the device until it 
responds.Assum ing the voltmeter doesn’t retrigger each 
tim e it gets addressed, a reading will be received 
after 400 ms and set equal to A$. Inputted da ta  is 
norm ally set equal to a string  variable, and then tested for overrange and sta tus inform ation before 
converted to a numeric variable (line 40). Line 50 closes the file after all da ta  from th a t device has been inputted.

The SRQ function allows a device on the bus to request service from the controller. A printer, for 
example, m ight use the SRQ to indicate it’s out of 
paper. When the controller senses the SRQ Line 
asserted, it send s SPE (serial poll enable) U niver
sal Comm and on the bus, and then reads the s ta 

tus byte from each device. After determ ining who generated the SRQ, the controller sends an SPD (serial poll disable) com m and on the bus.The PE T ’s BASIC firm w are doesn’t support SRQ. However it is possible to use SRQ with only 
one device on the bus using PEEK  & POKE 
instructions.
10 OPEN 1,9,2

20 A=PEEK(59426)

25 IF PEEK(59427) 
AND 128 THEN 30

27 GO TO 25
30 IN PU T #1, A$
40 A=PEEK(59426)
60 END

Open file #1, p rim ary  a d d re s s  9, s e c o n d a ry  address 2
C lear in te r ru p t b it in 
PIA control register
Loop until SRQ

Get data from device 
C lear SRQ bit in PIA

On the negative edge of an  SRQ assertion, bit 7 in the PIA s control register will be set. Although the IEEE spec states the SRQ line will be level sensitive, there should be no problem with only one device on the bus.
Using SRQ with more th an  1 device requires the SPE and  SPD com m ands to determ ine who 

requested service. A m achine language program  is then necessary to assert ATN while sending SPE 
& SPD commands.
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USER DIRECTORY & 
ANNOUNCEMENTS

Correction to CBM 
Floppy Disk User Manual

Pa g e  17
R e f e r e n c e :  S A V E " @ d r :f n :",dn

The  O P E N  w i t h  § s i g n  d oe s  n o t  w o r k  
c o r r e c t l y  and  s h o u l d  n o t  be used. 
D a t a  f r o m  the f i l e  g e t s  i n t e r m i x e d  and  
h a p p e n s  on O P E N  w i t h  r epl a c e ,  a n d  S A V E  
w i t h  re pl a c e .

O p t i o n s :

1. S c r a t c h  o l d  f i l e  f i r s t  t h e n  save 
n e w  files.

2. - S a v e  n e w  f i l e  u n d e r  a d u m m y  
n a m e .
- S c r a t c h  o l d  f il e.
- R e n a m e  d u m m y  f i l e  to c o r r e c t  
n a m e .

3. S a v e  f i l e  on o t h e r  d r i v e  an d use 
o l d  f i l e  as a b a c k u p .

P a g e  16 and 17
SA V E  a n d  O P E N  W r i t e  F i l e  W i t h o u t  D r i v e  
N u m b e r

Th e D O S  s e a r c h e s  for the f i l e n a m e  
s t a r t i n g  on  the  m o s t  r e c e n t l y  u s e d  
dri v e .  If no t f o u n d  on e i t h e r  d r i v e  
as an e x i s t i n g  f i l e  or as an u n c l o s e d  
file, th e D O S  a s s i g n s  the f i l e  e n t r y  
to t he  m o s t  r e c e n t l y  u s e d  d r i v e .  Th e 
c o n t e n t s ,  h o w e v e r ,  are p l a c e d  on the 
o p p o s i t e  d r i v e .

The  r e s u l t  is a f i l e  e n t r y  w h i c h  is 
l i n k e d  to s p a c e  on t h e  d i s k e t t e  w h i c h  
m a y  b e  u s e d  by o t h e r  f i l e s  or not at 
all. T h e  B A M  of the o p p o s i t e  d r i v e  is 
u p d a t e d  by  t he  DOS.

The  c o n t e n t s  of the o t h e r  f i l e s  on 

e a c h  d i s k e t t e  are  no t a l t e r e d ,  but  
c a r e  s h o u l d  be t a k e n  in th e r e c o v e r y  
p r o c e d u r e .  If e i t h e r  d r i v e  is e m p t y  
or u n - I N I T I A L I Z E D ,  the  p r o c e s s  w i l l  
halt, l e a v i n g  th e f i l e  u n c l o s e d .

R e c o v e r y  P r o c e d u r e :

T h e  s a f e s t  w a y  to r e c o v e r  is to 
p r o p e r l y  s a v e  the f i l e  on a n o t h e r  
d i s k e t t e ,  t h e n  c o p y  all f i l e s  of 
i n t e r e s t  f r o m  the d i s k e t t e  w i t h  the 
b a d  e n t r y  to a n o t h e r  d i s k e t t e .  The 
o p p o s i t e  d i s k e t t e  m a y  be r e s t o r e d  w i t h  
the v e r i f y  c o m m a n d .

A n  e a s i e r  but  l e s s  g u a r a n t e e d  m e t h o d  
is to s c r a t c h  the f i l e  e n t r y  and  t h e n  
r e s t o r e  b o t h  d i s k s  w i t h  the v e r i f y  
c o m m a n d .

P a g e  19 (and 25)
F o r m a t t i n g  W i t h  W r i t e  P r o t e c t  O n  (NEW.. 

W i t h  ID or D u p l i c a t e )

If t he  w r i t e  p r o t e c t  s w i t c h  is 
d e p r e s s e d  w h i l e  f o r m a t t i n g  a d i s k e t t e  
in t h a t  dr iv e ,  the s y s t e m  w i l l  i g n o r e  
the s i g n a l  an d a t t e m p t  to w r i t e .  
A f t e r  the s y s t e m  d e t e c t s  t h a t  no 
w r i t i n g  is t a k i n g  p l a c e ,  an e r r o r  
c o n d i t i o n  is g e n e r a t e d ,  but the  w r i t e  

s i g n a l  l i n e  is l e f t  on. A n y  
s u b s e q u e n t  o p e r a t i o n  w i l l  r e s u l t  in 
w r i t i n g  to  the d i s k  i n v o l v e d  in the 
o p e r a t i o n .

S i n c e  the w r i t e  p r o t e c t  is a l s o  a 

h a r d w a r e  d i s a b l e ,  an y p r o t e c t e d  
d i s k e t t e  w i l l  no t be d i s t u r b e d .  To 
r e c o v e r  f r o m  t h i s  s i t u a t i o n ,  p o w e r  

r e s e t  the 2 0 4 0 .

P a g e  25
D U P L I C A T E - W r i t e  E r r o r

If a w r i t e  e r r o r  is e n c o u n t e r e d  in the 

D U P  c o m m a n d ,  th e 2 04 0  w i l l  a t t e m p t  the 
w r i t e  c o n t i n u o u s l y .  T h i s  i n d i c a t e s  
p r o b a b l e  m e d i a  f a i l u r e  a n d  the  
d i s k e t t e  s h o u l d  be d i s c a r d e d .  T h i s  
p r o b l e m  m a y  be d e t e c t e d  b y  w a t c h i n g  
th e R / W  h e a d  or l i s t e n i n g  c a r e f u l l y  to 
t he  disk. If the c l i c k  s o u n d  of the 
h e a d  c h a n g i n g  t r a c k s  is n o t  n o t i c e d  
a f t e r  1 m i n u t e ,  t h e n  m o r e  t h a n  l i k e l y  
the  p r o b l e m  has o c c u r r e d .
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Pa g e  25 
V A L I D A T E

The  m a n u a l  s t a t e s  t h a t  the d i s k e t t e  
s h o u l d  be I N I T I A L I Z E D  i m m e d i a t e l y  
a f t e r  a V a l i d a t e  erro r.  If t h i s  is 
n ot  d one, a l o s s  of f i l e  c o n t e n t s  w i l l  
be i n e v i t a b l e ,  s i n c e  the B A M  in m e m o r y  
is l e f t  in an i n d e t e r m i n a t e  state.

P a g e  29
R E N A M E - F i l e  No t R e n a m e d

T h i s  p r o b l e m  ha s b e e n  o b s e r v e d  but 
t h e r e  is no s o l u t i o n .  U s u a l l y  a d d i n g  
a f i l e  to th e d i s k e t t e  w i l l  a l l o w  
R E N A M E  to w o r k .  A ls o,  c o p y i n g  the 
f i l e  to the  ne w n a m e  w i l l  a l s o  work.

P a g e  43
B L O C K - A L L O C A T E  a n d  B L O C K - F R E E .  I l l e g a l  
T r a c k  or S e c t o r  R e q u e s t e d

T h e  B - A  & B - F  c o m m a n d s  w i l l  g e n e r a t e  
an e r r o r  m e s s a g e  w h i c h  o v e r l a y s  p a r t  
of the p r e v i o u s  m e s s a g e .  Th e p o s i t i o n  
is d e p e n d e n t  on t h e  l e n g t h  of the 
i n c o m i n g  c o m m a n d .  For  e x a m p l e ,  if the 
p r e v i o u s  m e s s a g e  w a s  00, OK, 00, 00
and th e c o m m a n d  w a s  38 c h a r a c t e r s  
long, s u b s e q u e n t  i n p u t s  w o u l d  s til l 
a c c e s s  t h e  p r e v i o u s  m e s s a g e .

C a r e  s h o u l d  be t a k e n  w h e n  t r a n s m i t t i n g  

t h e s e  t w o  c o m m a n d s .  It s h o u l d  be as 
s h o r t  as p o s s i b l e  and  T r a c k  & S e c t o r  
s h o u l d  be l e g a l  v a l u e s .  Th e f o l l o w i n g  
t a b l e  i n d i c a t e s  the  le gal  ranges.

T r a c k  S e c t o r

1-17 0-20
1 8- 24 0-19

2 5 - 3 0 0-17
31-35 0-16

P a g e  43
B U F F E R - P O I N T E R  at 0

T h e  B c o m m a n d s  a r e  i n t e n d e d  for R e c o r d  
o r i e n t e d  d is k  a c c e s s .  S i n c e  p o s i t i o n  
0 is u s e d  as the p o i n t e r  to the last 
v a l i d  d a t a  b y t e  in th e recor d,  it is 
n o t  n o r m a l l y  a c c e s s e d .  If it is 
n e c e s s a r y  to a c c e s s  t h i s  b yte, (for 
g a i n i n g  a c c e s s  to a t r a c k  lin k for

ex am pl e)  B - P  at 0 w i l l  a l l o w  a c c e s s  
(GET# or PRIN T# ) o n l y  if the l as t  
c h a r a c t e r  p o i n t e r  is not  255, so 
a c c e s s  to 0 p o s i t i o n  w o u l d  be 
i m p o s s i b l e .

S o l u t i o n :

O P E N 1 ,8,15 
0 P E N 2 , 8 , 2 , " # 0 "
P R I N T # 1 ," M - R " C H R $ (0)C H R $ (17)
G E T # 1 ,A $ :R E M  1st B y t e  of B u f f e r

P a g e  44
M E M O R Y - R E A D  G E T  # w i t h o u t  EOI

T h e  M e m o r y - R e a d  c o m m a n d  is i n t e n d e d  to 

p r o v i d e  an u n l i m i t e d  a c c e s s  to a n y  
p a r t  of the f i l e  i n t e r f a c e  
c o n t r o l l e r ' s  m e m o r y .  T he  b y t e  r e a d
f r o m  the m e m o r y  is p l a c e d  in the e rro r 
b u f f e r  an d th e c h a r a c t e r  c o u n t  is set 
to one. EOI is no t sent w i t h  the 
by te . C o n s e q u e n t l y ,  an I N P U T #  f r o m  
the E rro r c h a n n e l  (SA=15) w i l l  not 

t e r m i n a t e .  If M - R  is to be e x e c u t e d ,  
o n l y  a G E T #  s h o u l d  be u s e d  in 
a c c e s s i n g  the  byte.

Services Offered

O n e  of the m a j o r  a d v a n t a g e s  in b e i n g  a 
m e m b e r  of th e P E T  U S E R S  C L U B  is the 
a b i l i t y  to g e t  h o l d  of P E T / C B M  r e l a t e d  
S o f t w a r e  and  ideas. A l t h o u g h  our 
M a s t e r  L i b r a r y  of p r o g r a m s  is n o w  
g r o w i n g ,  w e  g e t  f r e q u e n t  S o f t w a r e
i n q u i r i e s  for a w i d e  r a n g e  of 
a p p l i c a t i o n s .

In t h i s  issue, w e  h a v e  i n c l u d e d  the 
c u r r e n t  U S E R S  D I R E C T O R Y ,  c o n t a i n i n g  
l i s t s  of p e o p l e  w r i t i n g  S o f t w a r e ,
p u b l i s h i n g  l i t e r a t u r e  or s t a r t i n g  
l o c a l  P E T  G r o u p s .  If yo u w o u l d  lik e
to use y o u r  P E T  for fun an d p r of it , 

w h y  not o f f e r  p e r s o n a l  t u t o r i n g  in PE T 
p r o g r a m m i n g  to n e w  P E T / C B M  o w n e r s .  
A l t e r n a t i v e l y ,  if y o u  r e q u i r e  a 
p r o g r a m  to be w r i t t e n  for you, ask for 
c o n t a c t s  v i a  the U S E R S  D I R E C T O R Y .  The
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p o s s i b i l i t i e s  a r e  e n d l e s s .  P l e a s e  
w r i t e  to the  E D I T O R ,  C O M M O D O R E  P E T  
U S E R S  CLUB, at our c u r r e n t  a d d r e s s  
b e l o w .

To i n c l u d e  y o u r  n a m e  in th e U S E R S  

D I R E C T O R Y ,  p l e a s e  c o m p l e t e  the 
f o l l o w i n g  form:

T o  i n c l u d e  as m a n y  c o n t a c t s  as 
p o s s i b l e ,  w e  m u s t  r e s t r i c t  e a c h  U S E R  
to o n l y  one  l i n e  of d e s c r i p t i o n .

C O M M O D O R E  r e s e r v e s  th e r i g h t  to e d i t  
or w i t h d r a w  a n y  ent ry .

TO: T H E  E D I T O R
C O M M O D O R E  P E T  U S E R S  C L U B  

C O M M O D O R E  B U S I N E S S  M A C H I N E S  
333 0 S C O T T  BLVD.
S A N T A  C LA R A ,  C A  95 0 51

N A M E  :

A D D R E S S :

S E R V I C E S  O F F E R E D /
S P E C I A L  A R E A  OF I N T E R E S T :

L I S T E D  B E L O W  A R E  P E T / C B M  U S E R S  W H O  
H A V E  R E C E N T L Y  S U B M I T T E D  T H E I R
S P E C I A L T Y  O R  A R E A  O F  I N T E R E S T  T O  
F U R T H E R  C O M M U N I C A T I O N  W I T H  P E T  O W N E R S

N A M E  A N D  A D D R E S S

W a r r e n  A l l e n  
B o x  213 4
N. M a n k a t o ,  M N  5 6 0 0 1

A u g u s t a n a  C o l l e g e  
D ep t,  of P h y s i c s  
S i o u x  F a l l s ,  SD 5 7 1 0 2

N e w t o n  H. B a r n e t t e ,  P.E. PhD. 
Rt. 10 B o x  36 2 K  
C h a r l o t t e ,  NC  2 8 2 1 3

G e o r g e  J. B e r r y  Sr.
431 L o r i  L a n e
K i n g  of P r u s s i a ,  PA  1 9 4 0 6

S e n t a  F. C o h e n  
64 2 E l m w o o d  Te rr.
R o c h e s t e r ,  N Y  1 4 6 2 0

J o s e p h  D e k o w s k i  
10 L o m o n d  C o u r t  
B a l t i m o r e ,  MD 2 1 237

T H R O U G H O U T  T H E  U N I T E D  S T A T E S .  IF Y O U  
W O U L D  L I K E  TO  O F F E R  Y O U R  S R V I C E S  TO 
O T H E R S ,  P L E A S E  F I L L  O U T  T H E  " U S E R  
D I R E C T O R Y "  F O R M  O N  T H E  P R E V I O U S  PAGE.

S E R V I C E S  O F F E R E D / S P E C I A L T I E S

L i b r a r y  of E d u c a t i o n a l  
P r o g r a m s

C o m p u t e r s  In E l e m -  
C o l l e g e  L e v e l  E d u c a t i o n ,  
P E T  I n t e r f a c i n g  in 
P h y s i c s ,  C h e m ,  Bio L a b s

A n a l y s i s / E l e c t r i c  P o w e r  
S y s t e m s  & M a c h i n e r y

D e s i g n  E n g i n e e r i n g ,  
D i g i t a l  or L i n e a r

A s t r o l o g y  - F i n a n c i a l

B u s i n e s s  an d S c i e n t i f i c  
A p p l i c a t i o n s
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NAME AND ADDRESS SERVICES OFFERED/SPECIALTIES

D e v i n d e r  S i n g h  D h i l l o n  
3517 E. M a n h a t t a n  B lv d.  #16 
T o l e d o ,  OH 4 36 11

J o s e p h  G a r b e r  
36 0 1  S o c i e t y  D r i v e  
C l a y m o n t ,  DE  1 9 7 0 3

M a r y  E. H e a g n e y  
M e t r o  L a b  Rm. 711 
N . Y . C .  Bd. of Ed.
11 0 L i v i n g s t o n  S t r e e t  
B r o o k l y n ,  N Y  1 1 2 0 1

G e n e  H e c t o r
832 E. C a m e r o n  Ave.
W e s t  C o v i n a ,  C A  9 1 7 9 0

T h o m a s  J. H i l e r  P r i n c i p a l  
P.S. 48
6 0 t h  S t r e e t  a nd 1 8 t h  A v e n u e  
B r o o k l y n ,  NY

I n t e r f a c e - T e c h n i c  
D o r n a c h e r s t r  
C H - 4 0 5 3  B a s e l  
S w i t z e r l a n d

J u d y  and J e r r y  K e l l n e r  
and  F a m i l y  

16 0 4  S. 80 t h  S t r e e t  
W e s t  A l l i s ,  W I  5 3 2 1 4

M a x  L. L a s s l e y  
1 3 2 4  4th
F a i r b u r y ,  NE 6 8 3 5 2

J a c q u e s  M a r c h a n d  
O r s t o m  B PA 5  N o u m e a  
N e w  C a l e d o n i a

D a v i d  M a t t i s  

P.O. Box  162 
M o r t o n  G r o v e ,  IL 6 0 05 3

P a c i f i c  D a t a  P r o d u c t s  
3 8 3 5  E. O l i v o  C o u r t  
C a m a r i l l o ,  CA  9 3 0 1 0

Ms. R u t h  R a t e k i n  
B u s i n e s s  D e p a r t m e n t  
C e d a r  F a l l  H i g h  S c h o o l  
C e d a r  Fa l l s ,  IA 5 0 6 1 3

A n d r e s  R i c h n e r  
A m a t i s t a  E. 97 
C a p a r r a  H i g h t s ,  P R  0 0 9 2 0

E n g i n e e r i n g / P i p e  S t r e s s ,  
Pi p e  S u p p o r t ,  S t r u c t u r e  
A n a l y s i s

P r o g r a m s  For Real 
E s t a t e  A p p r a i s i n g ,  
B u s i n e s s  A p p r a i s i n g ,  and 
F i n a n c i a l  P r o g r a m s

P r o j e c t  D i r e c t o r  
C o m p u t e r  B a s e d  E d u c a t i o n  
R e s o u r c e  C e n t e r  ( Se v e r a l  
P E T s  on  Pr e m i s e s )

A s t r o l o g y ,  Q.A. 
R e l i a b i l i t y ,  S t a t i s t i c s  
S i m u l a t i o n s

T h r e e  P E T s  for 
I n s t r u c t i o n

E q u i p m e n t  S e r v i c e ,  
S o f t w a r e  P r o d u c t i o n  in 
G e r m a n ,  F r e n c h  and 
I t a l i a n  L a n g u a g e s

I n s u r a n c e  A g e n c y  
S t u d y i n g  P r o f e s s i o n a l  
N u r s i n g / C o u n s e l i n g

T u t o r i n g  N e w  P E T  O w n e r s ,  
B u s i n e s s  P r o g r a m m i n g

O c e a n o g r a p h i c  R e s e a r c h

I E E E - 4 8 8  Bu s I n d u s t r i a l  
P r o c e s s  C o n t r o l  S o f t w a r e  
In P E T  B a s i c

P E T  C a r r y i n g  Ca s e

B u s i n e s s  P r o g r a m s  —  
A c c o u n t i n g  P r o b l e m s ,  
I n v e n t o r y ,  etc. A l s o  
G r a p h i c s  a n d  G a m e s

T r a n s l a t i o n  of F o r t r a n  
E n g i n e e r i n g  P r o g r a m s  to 
P E T  B a s i c
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NAME AND ADDRESS SERVICES OFFERED/SPECIALTIES

L a r r y  E. R i l e y  
75 P e a r s o n  S t r e e t  
P o r t s m o u t h ,  N H  03 80 1

D o n  S t e i n
60 1 2  C h a t s w o r t h  L a n e  
B e t h e s d a ,  M D  2 00 14

Mr. J C J v a n  de V e n  
C o m p u  2000 
C h r y s a n t e s t r a a t  4-6 
10 3 1  Ht  A m s t e r d a m  
Th e N e t h e r l a n d s

J o s e  M i g u e l  V e l e z  
c/ o V e l e z  & V e l e z  
B o x  S - 4 3 0 3  
S a n  J u a n ,  PR 0 0 9 0 5

H e n r y  W e i n g a r t e n  
127 M a d i s o n  A v e n u e  
N e w  York, N Y  1 0 0 1 6

P E T  B a s i c  T u d o r i n g ,  
B a s i c  P r o g r a m m i n g ,  
I n f o r m a t i o n  S o u r c e s

F r e e  T e c h n i c a l  
C o n s u l t a t i o n .  W o u l d  
l ike to j o i n / f o r m  
W a s h i n g t o n  D.C. a r e a  
P E T  U s e r s  g r o u p

D e v e l o p m e n t  of a 
h a r d w a r e  i n t e r f a c e  for 
s t e p p i n g  m o t o r s  w i t h  
s o f t w a r e  o n  the  P E T

C i v i l  E n g i n e e r i n g ,  
S t r u c t u r a l  A n a l y s i s ,  
S u r v e y  P r o g r a m s

S o f t w a r e  on A s t r o l o g y

User Clubs

T H E  L I S T  O F  P E T  U S E R  G R O U P S  L I S T E D  
B E L O W  IS B Y  N O  M E A N S  C O M P L E T E .  
P L E A S E  N O T I F Y  U S  IF W E  O M I T T E D  
Y O U R  GR O U P .

C A L I F O R N I A

L a w r e n c e  H a l l  of S c i e n c e  
U C  B e r k e l e y  C o m p u t e r  P r o j e c t  
R o o m  25 4
B e r k e l e y  9 4 7 2 0

V a l l e y  C o m p u t e r  C l u b  
P.O. Box 6 545 
B u r b a n k  9 1 5 1 0

V a l l e y  C o m p u t e r  C l u b  
1913  B o o t h e  R o a d  
C e r e s  95307

P U G  of S i l i c o n  V a l l e y  
2 2 3 5 5  R a n c h o  V e n t u r a  B lvd. 
C u p e r t i n o  9 5 0 1 4

B a m b u g
1450 5 3 r d  St.
E m e r y v i l l e  9 4 6 0 8

N o r t h  O r a n g e  C o u n t y  C o m p u t e r  C l u b  

3030  T o p a z  A pt A  
F u l l e r t o n  9 2 3 6 1

L i n c o l n  C o m p u t e r  C l u b  
750 E. Y o s e m i t e  
M a n t e c a  9 53 36

S p h i n x
314 1 0 t h  Ave.
O a k l a n d  9 4 60 6

S a c r a m e n t o  P E T  W o r k s h o p  
P.O. B ox  26314 
S a c r a m e n t o  9 582 6

W a l n u t  C r e e k  Pet  U s e r s  C l u b  
1815 Y g n a c i o  V a l l e y  Rd.
W a l n u t  C r e e k  94596

C O N N E C T I C U T

S o u t h e a s t  C o n n e c t i c u t  P E T  U s e r  C l u b  
c / o  P a u l  W. S p a r k s  
13 L i n c o l n  Dr.
G a l e s  F e r r y  0 6335
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FLORIDA NEW JERSEY
J A P S - J a c k s o n v i l l e  A r e a  P E T  S o c i e t y  
401 M o n u m e n t  R o a d  #177 
J a c k s o n v i l l e  3 22 11

PUG
71 7 0  S.W. 11t h 
W e s t  H o l l y w o o d

M A R Y L A N D

33023

A s s o c i a t i o n  of P e r s o n a l  
C o m p u t e r  U s e r s  

5014  R o d m a n  Rd.
B e t h e s d a  2 001 6

M A S S A C H U S E T T S

T h e  N e w  E n g l a n d  C o m p u t e r  S o c i e t y  
Pe t U s e r s  C lu b  
P.O. B o x  198 
B e d f o r d  0 1 73 0

P E T  U s e r s  G r o u p  of M a s s
17 C h e s n u t  St.
B o s t o n ,  M A  0 2 1 0 8

M I C H I G A N

P E T  U s e r  C l u b
c / o  M i c h  ( M i c h i g a n  C o m p u t e r  H a c k e r s )  

2235  L a k e s h o r e  D r i v e  
M u s k e g o n  4 944 1

M I S S O U R I

St. L o u i s  P E T  Set 

c / o  B i l l  G a r v e r  
1 9 9 2  T r e a s u r e  Dr.
E d w o r d s v i l l e  6 2 0 2 5

St. L o u i s  C l u b  
40 W e s t w o o d  C o u r t  
St. L o u i s  6 3 1 3 1

N E V A D A

L a s  V e g a s  P E T  U s e r s  
4 8 8 4  I r e n e  Ave.
L a s  V e g a s  8 9 1 1 0

N E W  H A M P S H I R E

N o r t h e r n  N e w  E n g l a n d  C o m p u t e r  S o c i e t y  

P.O. B o x  69 
B e r l i n  0 35 70

P E T  U s e r  G r o u p  of H y p o t  
P.O. B o x  69 
B e r l i n  0 3 570

A m a t e u r  C o m p u t e r  G r o u p  of N e w  J e r s e y
18 A l p i n e  D r i v e  
W a y n e  07 47 0

N E W  Y O R K

L o n g  I s l a n d  P E T  S o c i e t y  
H a r b o r f i e l d s  H i g h  S c h o o l  
T a y l o r  Ave.
G r e e n l a w n  1 1 7 4 0

P E T  A S T R O L O G E R S
c/o  N e w  Y o r k  A s t r o l o g y  C e n t e r

127 M a d i s o n  A v e n u e
N e w  Y o r k  10016

P E T  U s e r  G r o u p  c/o M e y e r  
35 B a r k e r  Ave.
W h i t e  P l a i n s  1 0 6 1 0

N O R T H  C A R O L I N A

T r i a n g l e  P E T  U s e r s  G r o u p  
c/ o M i k e  A d a m s  
2 1 8 E  A l e x a n d e r  A v e n u e  
D u r h a m  2 7 7 0 5

O R E G O N

O R E G O N  P E T  U S E R ' S  G R O U P  
21 3 4  NE 4 5 t h  Ave.
P o r t l a n d  9 72 13

P E N N S Y L V A N I A

P E T  U s e r  G r o u p  
P.O. B o x  371 
M o n t g o m e r y v i l l e 1 893 6

P A C s  P E T  U s e r  G r o u p  
L a  S a l l e  C o l l e g e  
2 0 t h  & O l n e s  Sts.
P h i l a d e l p h i a  1 9 1 4 4

T E X A S

S C O P E
1 0 2 0  S u m m i t  C i r c l e  
C a r r o l l t o n  7 5 0 0 6

P E T  U s e r  G r o u p
T e x a s  A  & M  M i c r o c o m p u t e r  Clu b  
T e x a s  A  & M  U n i v e r s i t y  

C o l l e g e  S t a t i o n  77843

UTAH

P E T  U s e r  G r o u p  
232 3 W a s h i n g t o n  Blvd.

O g d e n  8 4 4 0 1
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V I R G I N I A

P E T  U s e r  C l u b  (CAPE)
2 0 5 4  E a k i n s  C7 
R e s t o n  2 2 0 9 1

W A S H I N G T O N

N o r t h w e s t  P E T  U s e r  G r o u p  
P.O. B o x  482 
V a s h o n  9 8 0 7 0

W I S C O N S I N

M a d i s o n  P E T  U s e r s
1 4 0 0  E a s t  W a s h i n g t o n  Ave . R m  187
M a d i s o n  5 3 7 0 3

S e w p u s
c / o  T h e o d o r e  J. P o l o z y n s k i  
P.O. Bo x 2 1 8 5 1  
M i l w a u k e e  5 3 2 2 1

If t h e r e  is not  a c l u b  in y o u r  
a r e a  - s t a r t  one!

T h e  H u m a n  S o c i e t y — U n i t e d  P E T  U s e r s  
1 9 2 9  N o r t h p o r t  Dr. #6 
M a d i s o n  5 3 7 0 4
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EFFECTIVE Jan. 1, 1980

commodore
Authorized Dealers

ALABAMA

ANDERSON 
3156 University Dr NW 
Huntsville 35805
205-539-3444

BERNEY OFFICE EOUIPMENT
1718 Vaugh Rd
Montgomery 36109
205-277-1601

COMPUTERLAND
3020 University Dr NW
Huntsville 35805
205-539-1200

GRICE ELECTRONICS
3696 Airport Blvd
Mobile 36608
205-342-2062

THE LOGIC STORE
Lagoon Prk Shopping Village
Montgomery 36117
205-279-9797

THE LOGIC STORE

RICKLES ELECTRONICS 
2800 Meighan Blvd 
Gadsden 35904
205-547-2534

COMPUTER SOLUTIONS. 
P O Box 1727 
Juneau 99802 
907-586-1844 

' KLOPF WORKS

' ANCRONA 
3518 E Broadway 
Tucson 85711 
602-881-2348

COMMERCIAL 8 HOME SYSTEMS 
7840 E Broadway #113 
Tucson 85710 
602-886-6850

• EVANS NEWTON
E Butherus Drive #P 
Scottsdale 85260 
602-991-3258

INTERPORT ASSOCIATION 
5801 E. 22nd Street 
Tucson 85711
602-747-5773

MICRO COMPUTER BROKERS 
6819-P North 21st Ave 
Phoenix 85015
602-242-9961

• MILLET'S ELECTRONICS 
621 E Broadway
Mesa 85204
602-964-1600 

ARKANSAS 

ABACUS. INC 
#10 Smith Bldg 
PO Box D 
Conway 72032 
501-327-4954 

COMPUTERLAND 
11121 Rodney Parham Rd 
Litlle Rock 72212 
501-224-4508

•COMPUTER PRODUCTS UNLIMITED 
2412 Broadway 
Little Rock 72201 
501-371-0449

• DATA SHOPPE
238 Central Mall 
Ft Smith 72903 
501-452-4948

' DATA SHOPPE 
1000-C E Maine 
Van Buren 72956
501-474-8891

S IS . INC 
PO Box 1430 
Conway 72032
501-327-4471 

CALIFORNIA

ACTIVE BUSINESS MACHINES. INC
23 Beta Court 
San Ramon 94583 
415-837-4421

•ADVANCED COMPUTER PRODUCTS 
1310B E. Edinger 
Santa Ana 92705 
714-558-8813

• ANCRONA
6060 Manchester Ave 
Los Angeles 90045 
213-641-9322 

•ANCRONA 
1300 E Edinger Ave 
Santa Ana 92705 
714-547-8424

• ANCRONA
1054 El Cammo Real 
Sunnyvale 94087 
408-243-4121 

•ANCRONA 
11080 Jefferson Blvd 
Culver City 90230 
213-390-3595

• APPLE TV
2606 S Robertson Blvd 
Los Angeles 90034 
213-559-4261

• AWARD ASSOCIATES. INC 
127 First Street
Ripon 95366 
209-527-0206 

•BALDWIN MUSIC 
1515 S Broadway 
Santa Maria 93454 
805-922-8265 

THE BASE STATION 
2101 Pacheco St 
Concord 94520 
415-685-7388

'BUSINESS ENHANCEMENT CORP 
1711 E Valley Pkway #109 
Escondido 92027 
714-741-6335 

BYTE SHOP 
6041 Greenback Lane 
Citrus Heights 95610 
916-961-2983 

BYTE SHOP 
1122 B Street 
Hayward 94541 
415-537-2983 

BYTE SHOP 
16508 Hawthorne Blvd 
Lawndale 90260 
213-371-2421 

BYTE SHOP 
5453 E Stearns St 
Long Beach 90815 
213-597-7771 

BYTE SHOP 
11611 San Vicente Blvd 
Los Angeles 90045 
213-820-1524 

•BYTE SHOP 
1415 El Camino Real 
Mt View 94040 
415-969-5465

BYTE SHOP 
2233 El Camino Real 
Palo Alto 94306 
415-327-8080 

BYTE SHOP 
123 Yorba Linda Blvd 
Placentia 92670 
714-524-5380 

BYTE SHOP
8038 Clairemont Mesa Blvd
San Diego 92111
714-565-8008

BYTE SHOP
986 Monterey St
San Luis Obispo 93401
805-543-9310

BYTE SHOP
509-B Francisco Blvd
San Rafael 94901
415-457-9311

BYTE SHOP
3400 El Camino Real
Sania Clara 93101
408-249-4221

BYTE SHOP
1555 Morse Ave
Ventura 93003
805-647-8945

BYTE SHOP
2989 N Mam St
Walnul Creek 94596
415-933-6252

• CHANNEL DATA SYSTEMS 
5960; Mandarin Ave 
Goleta 93017 
805-964-6695 

CITATION SYSTEMS INC
260 Shendan Ave
Palo Alto 94306 
415-328-5630

•COMPUTER CONNECTION 
214 California St 
San Francisco 94104 
415-781-0200 

COMPUTER AGE, INC 
4688 Convoy St #105 
San Diego 92111 
714-565-4042

THE COMPUTER CORNER 
1317 McHenry Ave 
Modesto 95351 
209-529-9967 

COMPUTER FORUM 
14052 E Firestone Blvd 
Santa Fe Springs 90670 
213-921-2111

COMPUTERLAND 
1625 El Cammo Real 
Belmont 94002 
415-595-4232 

COMPUTERLAND 
6743 Dublin Blvd 
Dublin 94566 
415-828-8090 

COMPUTERLAND 
2992 Navajo Road 
El Cajon 92020 
741-464-5656

COMPUTERLAND 
11074 San Pablo Ave 
El Cerrito 94530 
415-233-5010 

COMPUTERLAND 
22634 Foothill Blvd 
Hayward 94542 
415-538-8080 
COMPUTERLAND 
6840 La Cienega Blvd 
Inglewood 90302 
213-776-8080 

COMPUTERLAND 
4546 El Camino Real 
Los Altos 94022 
415-941-8154 

COMPUTERLAND 
24001 Via Fabncante 
Mission Vieio 92691 
714-770-0131

COMPUTERLAND
81 North Lake St
Pasadena 91101
213-449-3205

COMPUTERLAND
1537 Howe Ave #106
Sacramento 95825
916-920-8981

COMPUTERLAND
289 E Highlands Ave
San Bernardino 92404
714-886-6838

COMPUTERLAND
4233 Convoy St
San Diego 92111
714-560-9912

COMPUTERLAND
2272 Market St
San Francisco 94114
415-864-8080

COMPUTERLAND
117 Fremont St
San Francisco 94105
415-546-1592

COMPUTERLAND
1077 Saratoga Sunnyvale Rd
San Jose 95129
408-253-8080

COMPUTERLAND
1930 4Th Street
San Rafael 94901
415-459-1767

COMPUTERLAND
223 S Broadway
Santa Maria 93454
805-928-1919

COMPUTERLAND

COMPUTERLAND 
171 E Thousand Oaks Blvd 
Thousand Oaks 91360 
805-495-3554 

COMPUTERLAND 
104 W First St 
Tustin 92680 
714-544-0542 

COMPUTERLAND 
1815 Ygnacio Valley Rd 
Walnut Creek 94598 
415-935-6502 

•COMPUTER PATHWAYS 
12050 Nevada Cty Hway #100 
Grass Valley 95945 
916-273-8474 

•COMPUTER PLACE 
2539 W Sepulveda Blvd 
Torrance 90505 
213-325-4754 

THE COMPUTER STORE 
820 Broadway 
Santa Monica 90401 
213-451-0713

• COMPUTER TIMESHARING CORP 
5560 Ruttin Rd 
San Diego 92123 
714-565-0505

•COMPUTER WORLD INC 
3808 W Verdugo Ave 
Burbank 91505
213-848-5521 

COMPUTER WORLD 
15818 Hawlhorne 
Lawndale 90260
213-370-4842

• COMPUTER WORLD INC 
5848 Sepulveda Blvd
Van Nuys 91411
213-786-7411

• COMPUTER WORLD INC 
6789 Westminster Ave 
Westminster 92683 
714-898-8330

• DATA EOUIPMENT SUPPLY 
8315 Firestone Blvd 
Downey 90241
213-923-9361

EDUCATIONAL MICRO SYSTEMS 
1527 - 28th SI 
Sacramento 95816 
916-452-3609

■GRASS VALLEY COMPUTER 
18430 Jayhawk Dr 
Smartville 95977 
916-272-2793

• INT L INSTITUTE OF NATIONAL HEALTH 
7422 Mountjoy
Huntington Beach 92647 
714-848-0774 

JAY-KERN ELECTRONICS 
1135 Columbus 
Bakersfield 93305 
B05-871-5800 

K-SMITH ASSOCIATES
11 Mast Court 
Sacramento 95831 
916-392-0317

• LANTOR INC
8055 Manchester Ave 
Playa del Rey 90291
213-821 0642 

LYON TV 
19515 Village Dr 
Sonora 95370 
209-532 4894

' MATTHEWS TV & STERFO 
6040 Mission SI 
Daly City 94014 
415-992-5400 

•MR CALCULATOR
160 E El Camino Real 
Ml View 94040 
415-962-0335 
MR CALCULATOR 
39 Town & Country Village 
Palo Alto 94301 
415-328-0740 

'M R CALCULATOR 
55 Third St 
San Francisco 94108 
415-543-1541 

•MR CALCULATOR 
318 Town & Country Village 
San Jose 95128 
408-246-5710

PARADYME CONSUMER ELECTRONICS
404 Second St 
Davis 95616 
916-758-5210

PC COMPUTERS 
10166 San Pablo Ave 
El Cerrito 94530 
415-527-6657

• PROGRAMMABLE ELECTRONICS 
1748 W Chapman Ave
Orange 92668 
714-978-6587 

RADIO MART 
1075 Cypress Ave 
Redding 96001 
916-241-3000 

SUPER BRAIN 
1646 Westwood Blvd 
Westwood 96137
213-470-1318

AMPTEC
2310 Providence Circle 
Colorado Springs 80909 
303-597-5384 

AMPTEC
5975 N Broadway
Denver 80216
303-571 0833

BYTE SHOP
300 E Foothills Pkway
Ft Collins 80525
303-223-4000

BYTE SHOP
3101 Walnut St
Boulder 80301
303-444-6550

BYTE SHOP
970 S Oneida
Denver 80224
303-399-8995
COMPUTERLAND
8749 Wadsworth Blvd.
Aryada 80005
303-420-1877

COMPUTERLAND
4543 Templeton Gap Rd
Colorado Springs 80909
393-574-4150

COMPUTERLAND
2422 S Colorado Blvd
Denver 80222
303-759-4685

‘ MICRO COMPUTER INDUSTRIES 
1532 E Mulberry 
Ft Collins 80521 
303-221 1955

MICRO WORLD ELECTRONIX 
6340 W Mississippi 
Lakewood 80226 
303-936-4407

NEIGHBORHOOD COMPUTER STORE 
13045 W Alameda Parkway 
Lakewood 80215 
303-988-9140

CONNECTICUT

COMPUTERLAND 
1700 Posl Rd Heritage Sq 
Fairfield 06430 
203-255-9252 

COMPUTERLAND 
55 Pratl Street 
Hartford 06103 
203-727-1857
CONNECTICUT MICROCOMPUTER 
150 Pocono Road 
Brooktield 06804 
203-775-9659

HAASE OFFICE MACHINES 
908 Washington Blvd 
Stamford 06901 
203-359-4680

•MULTI BUSINESS COMPUTER SYSTEMS 
28 Marlborough St 
Portland 06480
203-342-2747

COMPUTERLAND 
Astro Shopping Center 
Newark 19771 
302-738-9565

DISTRICT OF COLUMBIA
COMPUTER EMPORIUM 
1990 K Street NW 
Washington D C 20006 
202-466-2230

COMPUTERS FOR BUSINESS 
The Watergate. Suite 623 
600 New Hampshire Av NW 
Washington D C 20037 
202-338-9109 

FLORIDA
ACCURATE COMPUTING SERVICE 
785 N Lake Blvd 
North Palm Beach 33408 
305-842-4900 

‘ COMPUTER CENTER 
6578 Central Ave 
St Petersburg 33707 
813-343-1396 

COMPUTERLAND 
500 E Spanish River Blvd 
Boca Raton 33432 
305-368-1122

COMPUTERLAND 
274 Alhambra Circle 
Coral Gables 33134 
305-442-4112

COMPUTERLAND 
2777-6 University Blvd 
Jacksonville 32217 
904-731-2471 

COMPUTERLAND 
7374 S Tamiami Trail 
Sarasota 33581 
813-921-7800 

COMPUTERLAND 
1520 E Fowler Ave 
Tampa 33612
813-971-1680 

•COMPUTERS FOR YOU 
3608 W Broward Blvd 
Ft Lauderdale 33312 
305-581-8945

• FLORIDA BOOK STORE 
1614 W University Ave 
Gainesville 32604 
904-376-6066 

'FOCUS SCIENTIFIC
224 N Federal Highway 
Ft Lauderdale 33301 j  
305-462-1010 

FOCUS SCIENTIFIC
1601 Biscayne Blvd 
Miami 33132 
305-358-3948 

GRICE ELECTRONICS 
417A Mary Esther Cutoff 
Ft Walton Beach 32548 
504-244-3168 

GRICE ELECTRONICS 
7171 N Davis Highway 
Pensacola 32504 
904-476-0047 

GRICE ELECTRONICS 
266 Brenl Lane 
P O Box 1911 
Pensacola 32589 
904-477-0100

COMMODORE BUSINESS MACHINES, INC.



Authorized Oealers

MIDWEST CORP 
3341 NW 82nd Ave 
Miami 33122 
305-592-5355 

MONEY MANAGEMENT 
904 Oakview Ave 
Clearwater 33516
813-443-5073

ORLANDO ELECTRONICS CO 
2356 W Oak Ridge Road 
Orlando 32809 
305-855-1010 

PROFIT CONCEPTS, INC 
3300 University Dr 
Coral Springs 33065 
305-753-8303

UNITED SYSTEMS & SOFTWARE 
PO Bo* 117 
Winter Park 32789 
305-647-2251

GEORGIA
ACTION BUSINESS MACHINES 
1684 N Atwood Drive 
Macon 31204
912-474-3333 

'ANCRONA 
3330 Piedmont Rd 
Atlanta 30305 
404-261-7100

ATLANTA COMPUTER MART
5091-B Buford Highway
Atlanta 30340
404-455-0647

COMPUTERLAND
2423 Cobb Parkway
Smyrna 30080
404-953-0406

THE LOGIC STORE
3050 Macon Road
Columbus 31906
404-568-0197

MERCHANT S BUSINESS MACHINES
18 Executive Dr NE 
Atlanta 30329
404-633-1027

PERIMETER OFFICE SUPPLY 
& EQUIP INC
6950 Peachtree Ind Blvd.. Suite F 
Norcross 30071
404-449-5832 

HAWAII

COMPUTERLAND 
567 S King St 
Honolulu 96813
808-521-8002 

IDAHO

•ELECTRONIC SPECIALITIES 
8411 Fairview Ave 
Boise 83704 
208-376-5040

• WORLD TOY & HOBBYCRAFT 
7820 Fairview Ave 
Boise 83704 
208-376-3561 

ILLINOIS

•APPLETREE STEREO 
1022 W Lincoln Hway 
DeKalb 60115 
815-758-2442 

•APPLETREE STEREO 
117-119 E 8eaulorl Si 
Normal 61761 
309-452-4215 

•APPLETREE STEREO 
1645 N Alpine 
Rocktord 61107 
815-226-9826

BLACKHAWK OFFICE SUPPLIES
420 First St
Dixon 61021
815-288-3311

BYTE SHOP
5 S LaGrange Road
LaGrange 60525
312-579-0920

BYTE SHOP
1602 S Neil St
Urbana 61820
217-352-2323

CHICAGO SYSTEMS. INC
2200 Lawrence Ave
Chicago 60625
312-561-6137

COMPUTERLAND
50 E Rand Rd
Arlington Heights 60004
312-255-6488

COMPUTERLAND
136 W Ogden Ave
Downers Grove 60515
312-964-7762

COMPUTERLAND 
1500 S Lake St 
Mundelein 60060
312-949-1300 

COMPUTERLAND 
9511 N Milwaukee Ave 
Niles 60648
312-967-1714

COMPUTERLAND 
10935 S Cicero Ave 
Oak Lawn 60453
312-422-8080 

COMPUTERLAND 
4507 N Sterling 
Peoria 61614 
309-688-6252

• FINANCIAL DYNAMIC5 
530 Park Ave 
River Forest 60305
312-771-5441 

•LIILIPUTE COMPUTER MART 
4446 Oakton Si 
Skok-e 60076 
312 674 1383

•KAPPEL S COMPUTER STORE 
125 E Mam St 
Bellevil i.- 62220 
6 i 8-277-23j4

MICOBUS 
6146 N Lincoln Ave 
Chicago 60645 
312 583-8358

•ORCUTT BUSINESS MACHINES 
431 First Street 
LaSalle 61301
815-224-?774

• RUHL & ASSOCIATES 
24 W Stevenson 
Freeport 61032
815-235-7800

•SCHAFF SYSTEMS &  ENGINEERS 
Rts 25 & 62 
Algonquin 60102
312-658-5013

•STEREOTRONIC INDUSTRIES 
Wadsworth Rd & North Ave 
Zion 60099
312-336-2222 

SYSTEMS INC
2200 W Lawrence Ave 
Chicago 60625
312-561-6137 

INDIANA

•AUDIO SPECIALISTS
405 N Michigan 
Soulh Bend 46601 
219-234-5001

•COMMUNICATIONS ELECTRONICS 
2204 Grand Ave 
Connersville 47331 
317-825-6893

'THE COMPUTER CENTER 
19819 Orchard SI 
South Bend 46637 
219-272-0252 

COMPUTERLAND 
9423 N Meridian 
Indianapolis 46260 
317-848-2546 

COMPUTERLAND
19 W 80th Place 
Merrillville 46410 
219-769-8020

•FT WAYNE ELECTRONICS 
3606 Maumee Ave 
FI Wayne 46803 
219-423-3422

•GRAHAM ELECTRONIC SUPPLY 
23rd and Columbia 
Anderson 46014 
317-644-3381

• GRAHAM ELECTRONIC SUPPLY 
133 S Pennsylvania Si 
Indianapolis 46204 
317-634-8202

•GRAHAM ELECTRONIC SUPPLY 
10202 E Washington Si 
Indianapolis 46204
317-899-4110

"GRAHAM ELECTRONIC SUPPLY 
408 North Street 
Lafayette 47902
317-742-4006

’ GRAHAM ELECTRONIC SUPPLY 
Tippecanoe Mall-Sagamore E 
Lafayette 47905
317-447-9756

•STEWART BUSINESS MACHINES 
4778 Broadway 
Gary 46408 
219-884 9474 

IOWA

‘ THE COMPUTER CENTER 
302 Commercial 
Waterloo 50701 
319-232-9504 

CYBERIA. INC 
2330 Lincoln Way 
Ames 50010
515-292-7634 

THE MEMORY BANK 
4128 Brady Si 
Davenport 52806 
319-386-3330 

KANSAS
CENTRAL OFFICE SYSTEMS 
307 N Mam 
Hulchinson 67501 
316-663*5121 

COMPUTERLAND 
10049 Santa Fe Drive 
Overland Park 66212
913-492-8882

COMPUTER SYSTEMS DESIGN 
906 N Mam 
Wichila 67214 
316-265-1120

COMPUTER VIDEO ROOM 
7105 W 105lh SI 
Overland Park 66212
913-648-7105 

MAIN ELECTRONICS
225 Ida 
Wichita 67211 
316-267-3581

PERSONAL COMPUTING CENTER 
3819 W 95th Si 
Overland Park 66212
913-649-5942 

KENTUCKY

‘ BARNEY MILLERS INC 
232 E Main Si 
Lexington 40507 
606-252-2216 

COMPUTERLAND 
10414 Shelbyville Rd 
Louisville 40223
502-2^5-8288 

MICROTECH. INC 
1127 S 6th St 
Louisville 40203
502-587-8099 

LOUISIANA 

COMPUTER PLACE 
3340 Highland Road 
Baton Rouge 70812 
504-387-0072 

COMPUTER PLACE 
1904 Pinook Rd. »202 
Lafayette 70508
318-232-4097 

•COMPUTER SHOPPE 
3225 Danny Park 
Metairie 70002 
504-454-6600 

COMPUTER SHOPPE 
12A Wesl Bank Expressway 
Grelna 70053
504-366-0687

EXPANDED TECHNOLOGIES. INC 
3883 Greenway Place 
Shreveport 71105
318-868-5144

•FREEMAN ELECTRONICS 
708 N 7th SI 
West Monroe 71291
318- 3B8-2312 

VIDEO SPECTRUM 
6601 Veterans Memorial Blvd 
Metairie 70003
504-885-6527

MAINE

C N A 
37 High Si 
Lewiston 04240 
207-784-6961 

MARYLAND 

COMPUTERLAND 
16065 Frederick Road 
Rockville 20855 
301-948-7676 

COMPUTERS. ETC 
13A Allegheny Ave 
Towson 21204 
301 296-0520

MAC'S MERCHANDISE MART 
7140 Fairbrook Rd 
Baltimore 21207 
301-298-0473 

•THE MATH BOX. INC 
2621 University Blvd W 
Wheaton 20902 
301-933-8770

YOUR OWN COMPUTER, LTD 
10678 Campus Way South 
Largo 20870 
301-350-6680 

MASSACHUSETTS 

COMPUMART CORP 
270 Third St 
Cambridge 02142 
617-491-2700 

COMPUTERLAND 
214 Worcester Si 
Wellesley 02181 
617-235-6252

COMPUTER SHOP 11000011 
288 Norfolk St 
Cambridge 02139 
617-661-2670

C P U  Shop 
39 Pleasant SI 
Charlestown 02129 
617-242-3350

GAMELLI S MUSIC VILLAGE
66 Myron SI
West Springfield 01089
413-739-3809

I AC LIMITED
141 Addison
Boston 02128
617-567-2517

•NEW ENGLAND ELECTRONICS 
679 Highland Ave 
Needham 02192 
617-449-1760

•RETAIL COMPUTER CENTER 
455 Center St 
Ludlow 01056 
413-589-0106

THE SOUND COMPANY 
Fairfield Mall 
Chicopee 01020
413-593-5330 

THE SOUND COMPANY 
447 Sumner Avenue 
Springfield 01108
413-736-3626 

THE SOUND COMPANY 
The Westfield Shops 
423 E Main SI 
Westfield 01085
413-568-1160 

MICHIGAN

THE COMPUTER CENTER 
28251 Ford Rd 
Garden City 48135
313-422-2570 

•COMPUTER HOUSE 
1407 Clinton Road 
Jackson 49202 
517 783-5343 

COMPUTERLAND 
2927 - 28TH St SE 
Kentwood 49508 
616-942-2931 

COMPUTERLAND
301 S Livernois 
Rochester 48063
313-652-9000

COMPUTERLAND 
29763 Northweslern Hway 
Southfield 48034
313-356-8111

•COMPUTERMART OF ROYAL OAK 
560 W 14 Mile Road 
Clawson 48017
313-288-0040

■COMPUTRONIX 
423 Saginaw Rd 
Midland 48640 
517-631-8060 

HILTON FROST INC 
162 Apple Ave 
Muskegon 49442 
616-722-6757

'MAIN SYSTEMS, INC 
1161 N Ballenger Hway #8 
Flint 48504
313-232-3130 

MATRIX. INC 
1241 N Mam 
Ann Arbor 48104
313-663-6677 

NATIONAL MICRO 
1094 Third SI 
Muskegon 49440 
616-722-2929

COMMODORE BUSINESS MACHINES, INC
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•NEWMAN COMPUTER EXCHANGE 
1250 N Mam SI 
Ann Arbor 48107
313-994-3200 

MINNESOTA 

•COMPUTER DEPOT
3615 W 701h SI 
Minneapolis 55436 
612-927-5601 

COMPUTERLAND 
8070 Morgan Circle Dr 
Bloomington 55431 
612-882-1474 

COMPUTERLAND 
11319 Highway 7 
Hopkins 55343 
612-933-8822 

'DIGITAL DEN 
2138 Burnsville Center 
Burnsville 55337 
612-435-5445 

•DIGITAL DEN 
1009 Maplewood Mall 
Maplewood 55109 
612-770-3975

• MINNESOTA MICRO SYSTEMS 
514 Cedar Ave Soulh 
Minneapolis 55454 
612-338-5604

• SCHAAK ELECTRONICS 
1415 Mendota Heights Rd 
SI Paul 55120 
612-454-6830

ZIM COMPUTERS 
5717 Xeres Ave 
Brooklyn Center 55429 
612-560-0336 

MISSISSIPPI
MISSISSIPPI MICROS INC 
Mart 51-1700 Terry Rd 
Jackson 39204 
601-948-7846 

MISSOURI

• COMPUTER COUNTRY 
235 Dunn Road 
Florissant 63031
314-921-4433 

COMPUTERLAND 
1214 S Noland Road 
Independence 64055
816-461-6502 

COMPUTERLAND
11990 Dorsett Road 
Maryland Heights 63043
314-567-3291 

•COMPUTER MART 
1915 Noland Road 
Independence 64055
816-461-5005

COMPUTER VIDEO ROOM 
1811 W 43rd 
Kansas City 64 i l l
816-531-1050

GATEWAY OFFICE MACHINES 
9505 Gravois 
Affton 63123
314-631-0110 

PARSONS ELECTRONICS 
1059 Venture Dr
St Charles 63301
314-723-2227 

MONTANA 

BYTE SHOP 
1201 Grand Ave Suile 3 
Billings 59102 
406-252-2299

• THE COMPUTER STORE 
1216 - 16th St W #35 
Billings 59102 
406-245-0092

NEBRASKA

AMERICAN COMPUTERS 
4442 S 84th 
Omaha 68127 
402-592-1518 

COMPUTERLAND 
11031 Elm St 
Omaha 68144 
402-391-6716

DOUBLE E ELECTRONICS 
280 N 115th SI 
Omaha 68154 
402-334-7870

• MIDWEST COMPUTER 
8625 I Street 
Omaha 68127 
402-592-3590

NEVADA

BYTE SHOP 
4104 S Keitzke Lane 
Reno 89502 
702-826-8080

• HOME COMPUTERS 
1775 T ropicana
Las Vegas 89109 
702-736-6363 

INGENUITY. INC 
1562 Linda Way 
Sparks 89431
702-359-6671 

SUPER SOUND 
1727-C E Charleston 
Las Vegas 89104
702-384-1512 

NEW HAMPSHIRE 

COMPUTERLAND 
419 Amherst 
Nashua 03060
603-889-5238

L D ENTERPRISES 
736 Third Ave 
Berlin 03570
603-752-1942

STILLGATE COMPUTER SYSTEMS 
1 West St 
Keene 03431
603-357-3981 

NEW JERSEY 

COMPUTERLAND 
Highway E65. Route 4 
Paramus 07652 
201-845-9303 

COMPUTERLAND 
74 Elm Si 
Morristown 07960 
201-539-4077 

COMPUTERLAND 
1442 E Route 70 
Cherry Hill 08034 
609-795-5900

• THE COMPUTER NOOK 
Pmebrook Plaza, Route 46 
Pmebrook 07058 
201-575-9468

• GARDEN STATE COMPUTERS 
922 South Avenue
Westfield 07090 
201-232-0511 
LURI INDUSTRIES 
12  Overlook Road 
Rochelle Place 07662 
201-843-0020 

MEDIA SOFTWARE 
372 Highcrest Dr 
Wesl Milford 07480 
201-682-3341 

MELAD ASSOCIATES 
PO Box 159 
Milltown 08850 
201-828-3682 

‘ S.M I
600 Washington Ave 
Carlstadt 07072 
201-939-4800

•S.S COMPUTER ENTERPRISES
224 E Madison Ave 
Cresskill 07626 
201-567-8076

STONEHENGE COMPUTER CO 
89 Summit Ave 
Summit 07901 
201-277-1020

THOR ELECTRONICS CORP 
321 Pennsylvania Ave 
Linden 07036 
201-486-3300 

NEW MEXICO

MICROCOMPUTER SERVICES
2201 E 11th St 
Farmington 84701
505-327-6825

•OMEGA BUSINESS PRODUCTS INC 
3100 Richmond NE 
Albuquerque 87107
505-345-4545 

NEW YORK

AMERICAN PERIPHERALS 
3 Bangor SI 
Lindenhurst 11747 
516-587-2615

•A S.D OFWCE SYSTEMS 
Van Wyck Plaza 
Poughkeepsie 12603 
914-473-9400 

•BC COMMUNICATIONS 
207 Depot Road 
Huntington Stn 11746 
516-549-8833

THE BINARY ORCHARD INC
S-5854 Camp Road
Hamburg 14075
716-648-7167

BITS & BYTES
2800 Straight Rd
Fredonia 14063
716-673-1682

BITS COMPUTERS
418 W Dominic Si
Rome 13440
315-336-0266

COMPUCIRCUIT
222 E Amherst SI
Buffalo 14214
716-838-2442

•THE COMPUTER FACTORY 
485 Lexington Ave 
New York City 10017 
212-687-5001

•COMPUTER GENERAL STORE 
103 Atlantic Ave 
Lynbrook 11563 
516-887-1500

•COMPUTER HOUSE. INC 
721 Atlantic Ave 
Rochester 14609 
716-654-9238 

COMPUTERLAND 
1612 Niagara Falls Blvd 
Buffalo 14150 
716-836-6511 

COMPUTERLAND 
79 Westbury Ave 
Carle Place Long Island 11514 
516-742-2262

•COMPUTER MICROSYSTEMS 
1311 Northern Blvd 
Manhasset 11030 
516-627-3640

■ COMPUTER SHOP OF SYRACUSE 
3470 E Erie Blvd 
DeWitt 13214
315-446-1284

•COMPUTER STRATEGIES. INC 
300 N Mam SI 
Spring Valley 10977 
914-356-7770 

COMPUTER WORD, INC.
422 Northern Blvd 
Great Neck 11021
516-487-7830 

•COMPUTER WORLD 
519 Boston Post Rd 
Port Chester 10573 
914-937-6662 
COMTEK ELECTRONICS 
2666 Coney Island 
Brooklyn 11235 
212-332-5933

EXCEL COMPUTER SERVICES
3636 Hollend Ave
Bronx 10467
212-652-4028

HONDERS. INC
Keml Road
Cuddybackvilie 12729
914-754-7106

LOGICAL PLAYBACK
10 Grace Ave
Great Neck 11021
212-624-9075

• MEIZNER BUSINESS MACHINES
24 Lorraine Ave
Mt Vernon 10553
914-738-6000 

MR COMPUTER 
Imperial Plaza 
Wappingers Falls 12590
914-297-1223

• N Y ASTROLOGY BOOK STORE 
127 Madison Ave
New York City 10016 
212-679-5676

•JOHN D OWENS ASSOC
12 Schubert Ave 
Staten Island 10305 
212-448-6283 

OUBE INTERNATIONAL 
P.O Box 151 
North Tonawanda 14120
716-625-8200

SECURITY SYSTEMS INSTALLERS 
86 Fair St 
Carmel 10512
914-225-5321

UNITED PHOTOCOPY CO 
41 Union Square 
New York City 10003 
212-929-4826

• UPSTATE COMPUTER SHOP 
629 French Rd.. Campus Plaza 
New Hartford 13413
315-733-9139

NORTH CAROLINA

BYTE SHOP 
218 N Elm St 
Greensboro 27401 
916-275-2983

CAROLINA INFORMATION SYSTEMS 
1213 Hillsborough St 
Raleigh 27605 
919-833-0210

COMPUTERLAND 
3915 E Independence Blvd 
Charlotte 28205 
740-536-8500

CORNER COMPUTER STORE
900 Spring Garden St
Greensboro 27403
919-272-4867

DATA HELP
P.O Box 4742
Rocky Mtn 27801
919-977-5517

NIBLOCK TYPEWRITER CO 
675 W 4th St 
Winston Salem 27101 
919-722-7013

SMALL SYSTEMS SERVICES 
P.O Box 5719 
Greensboro 27403 
919-272-4867 

OHIO

ASTRO VIDEO ELECTRONICS
504 E Mam St
Lancaster 43130
614-687-0629

BYTE SHOP
19542 Center Ridge Rd
Rocky River 44016
216-333-3261

COMP OHIO
6500 Busch Blvd
Columbus 43229
614-436-8442

COMPUTERLAND
6429 Busch Road
Columbus 43229
614-888-2215

COMPUTERLAND
1288 Som Center Rd
Mayfield Heights 44124
216-461-1200

COMPUTERLAND
4579 Great Northern Blvd
Nort Olmsted 44070
216-777-1433

• GRAHAM ELECTRONIC SUPPLY
239 Northland Blvd
Cincinnati 45215 
513-772-1661

• INDUCTIVE COMPONENTS 
1200 Ferris Rd
Amelia 45102 
513-752-4731

• MICRO MINI COMPUTER WORLD 
74 Robmwood Ave
Columbus 43213
614-235-5813
MCSHANE
123 W Washington
Medina 44256
216-725-4568

RADIO COMMUNICATIONS 
1995 Marion-Bucyrus Rd 
Marion 43302 
614-382-4126

• UNIVERSAL AMATEUR RADIO 
1280 Aida Dr 
Reynoldsburg 43068
614-866-4267

OKLAHOMA 

•AUDIO HORIZONS 
3707 E Frank Phillips 
Barlesville 74003 
918-333-7748

• BRADFORD BROTHERS 
507 S Main
Tulsa 74103 
918-584-4558 

COMPUTERLAND 
10621 North May Ave 
Oklahama City 73120
405-755-5200

COMPUTER SYSTEMS 4 SOFTWARE 
928 N. York #19 
Muskogee 74401 
918-687-3161

• TEL-COM. INC 
727 N Brauer Ave 
Oklahoma City 73106
405-232-2035

OREGON
■ANCRONA 

1125 NE 82nd Ave 
Portland 97220 
503-254-5541

COMMODORE BUSINESS MACHINES, INC
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COMPUTERLAND 
12020 SW Mam St 
Tigard 97223 
503-620-6170

• COMPUTER PATHWAYS 
831 Lancaster Dr NE 
Salem 97301
503-399-0534

• COMPUTER PATHWAYS UNLMTD 
2151 Davcor SE
Salem 97302
503-363-8929 

PENNSYLVANIA

• A B COMPUTERS 
115 E Stump Road 
Montgomeryville 18936 
215-699-8386 

CENTURY SYSTEMS INC 
5711 Sixth Ave
Altoona 16602
814-946-4361 

•CHIPS N DIP 
4820 Anne Lane 
Sharpsville 16150 
412-962-9682 

THE COMPUTER HOUSE 
1000 Greentree Road 
Pittsburgh 15220 
412-921-1333 

COMPUTERLAND 
4644 Carlisle Pike 
Mechanicsburg 17055
717-763-1116 

COMPUTERLAND 
81 E Lancaster Ave 
Paoli 19301 
215-296-0210 

COMPUTERLAND 
1457 MacArthur Rd 
Whitehall 18052 
215-776-0202 

GLOSSER BROS 
Franklin & Locust Sts 
Johnstown 15901
814-536-6633

• GREY FOX ELECTRONICS 
Mam 8 Reliance
Telford 18969 
215-723-3831

• MARKETLINE SYSTEMS 
2337 Philmont Ave 
Huntingdon Valley 19006 
215-947-6670

•MICRO COMPUTER APPLICATIONS 
806 Penn Ave 
Sinking Spring 19608 
215-670-1300

•MIGHTY BYTE COMPUTER CENTER 
537 Easton Rd-Horsham PI
Horsham 19044 
215-348-4848 

PUERTO RICO

• MICRO COMPUTER STORE 
1568 Avenue Central 
Caparra Terrace. Rio Piedras 
Puerto Rico 00921
809-781-0350

SOUTH CAROLINA 

BYTE SHOP
1920 Blossom. Box 1544 
Columbia 29205 
803-771-7824

SOUTHERN CALCULATING MACHINES 
526 E Durst Ave 
Greenwood 29646
803-229-2306 

SOUTH DAKOTA 

•COMPUTER PLACE. INC
419 E Railroad Ave 
Aberdeen 57401 
605-226-2667 

TENNESSEE 

MICROSYSTEMS. INC 
3100 Walnut Grove 
Memphis 38111 
901-458-5985 

L E SAUNDERS & SON 
1418 Church St 
Nashville 37203
615-329-1001

•ANCRONA 
2649 Richmond Ave 
Houston 77098 
713-529-3489

BORDER ELECTRONIC SERVICE
P O Box 3804
El Paso 79923
915-532-2524

COMPUTERLAND
3300 Anderson Lane
Austin 78757
512-452-5701

COMPUTERLAND
8061 Walnut Hill Lane #912
Dallas 75231
214-363-2223

COMPUTERLAND
6439 Westheimer
Houston 77057
713-977-0909

COMPUTERLAND
17647 El Camino Real
Houston 77058
713-488-8153

COMPUTERLAND
1535 Promenade Center
Richardson 75080
214-235-1285

THE COMPUTER SHOP
917 N Judge Ely Blvd
Abilene 79601
915-677-4210

THE COMPUTER SHOP
6812 San Pedro
San Antonio 78216
512-828-0553

COMPUTER SOLUTIONS
5135 Fredericksburg Rd
San Antonio 78229
512-341-8851

COMPUTER SOLUTIONS

DALWORTH MICRO COMPUTERS
3103 Woodside Dr
Arlington 76016
817-429-7988

DATA SERVICES CO
7401 Gulf Freeway. #107
Houston 77017
713-641-6138

• ECLECTIC SYSTEMS CORP 
PO Box 1166 
Addison 75001
214-661-1370

FNS COMPUTER SERVICES. INC 
1911 N Robison Rd 
Texarkana 75501
214-832-5666

• FOLEYS 
1110 Maine 
Houston 77023 
713-651-7038 

KA ELECTRONIC SALES 
8910 Research Blvd., Bldg A3 
Austin 78758 
512-458-2257

KA ELECTRONIC SALES 
9090 Stemmons Freeway 
Dallas 75247
214-734-7870 

KA ELECTRONIC SALES 
1117 S Jupiter Road 
Garland 75042
214-494-2588 

MICRO MART 
1015 Navarro 
San Antonio 78205 
512-222-1426 

SORT-DATA CORP 
P.O Box 3795 
Bryan 77801 
713-822-7080

SYSCOM INTERNATIONAL. INC 
8313 SW Freeway. #235 
Houston 77074 
713-995-4880

ADP SYSTEMS 
550 N Maine 
Logan 84321 
801-753-6990 

BYTE SHOP
261 S State St 
Sail Lake City 84111 
801-355-1041 

COMPUTER HUB 
5899 S State 
Murray 84107 
801-262-5416 

COMPUTERLAND
161 E 2nd South 
Salt Lake City 84111 
801-364-4416 

THE COMPUTER WORKS 
735 S State St 
Provo 84601 
801-374-0204 

'THE HI-FI SHOP 
2236 Washington Blvd 
Ogden 84401 
801-621-5244 

'THE HI-FI SHOP 
4680 Holladay Blvd.
Salt Lake City 84117 
801-277-2629

COMPUTERLAND 
8411 Old Courthouse Road 
Vienna 22180
703-893-0424

• RMS TECHNOLOGY. INC 
706 Industry Drive 
Hampton 23661
804-838-2458

SCIENTIFIC TRADING. INC
2990 Telestar Court. #115 
Falls Church 22042
703-573-8787

WASHINGTON

• AMERICAN MERCANTILE CO 
2418 First Avenue South 
Seattle 98134 
206-624-6141 

COMPUTERLAND
14340 NE 20th 
Bellevue 98007 
206-746-2070 

COMPUTERLAND 
1500 S 336th St #12 
Federal Way 98003
206-838-9363 

COMPUTERLAND 
8791 S Tacoma Way 
Tacoma 98449
206-581-0388

COMPUTER SYSTEMS DESIGN, INC
1105 W Lincoln
P.O Box 735
Yakima 98907
509-453-2956

• MICRO COMPUTER CENTER 
11822 NE 8th St
Bellevue 98005
206-455-3710

• OMEGA NORTHWEST. INC 
839 - 106th Ave NE 
Bellevue 98004
206-455-1138

'OMEGA NORTHWEST, INC 
5421 - 196th SW 
Lynwood 98036
206-775-7585

• OMEGA NORTHWEST INC 
1032 NE 65th
Seattle 98004
206-522-0220

PERSONAL COMPUTERS. INC 
South 104 Freya 
Spokane 99202 
509-534-3955 

PRITCHARD INSURANCE 
180 S Woodland Beach Rd 
Camano Island 98292 
800-426-2303 

WEST VIRGINIA

BYTE SHOP 
6019 W Layton Ave. 
Greenfield 53220
414-281-7004 

•COLORTRON 
2111 Lathrop Ave 
Racine 53405
414-637-2003

COMPUTERLAND 
10111 W Capitol Dr 
Milwaukee 53222
414-466-8990

•MADISON COMPUTER STORE 
1825 Monroe St 
Madison 53711 
608-255-5552

’ D eno tes Dealers p u rch a s ing  d ire c t ly  f ro m  C o m m o d o re

(z commodore
USA Sales O ffice

C om m odore  Business M achines, Inc. 
3330 Scott Boulevard 
Santa Clara, C a lifo rn ia  95051 
408-727-1130 
Telex: 171141

D istrict Sales O ffices

W estern D istrict 
2955 N. A irw ay Avenue 
Costa M esa, C alifo rn ia  92626 
714-979-6307

Northw est D istrict 
3330 Scott Boulevard 
Santa Clara, C a lifo rn ia  95051 
408-727-1130 x331

M idw est D istrict 
790 M aple Lane 
Bensenville , Illinois 60106 
312-595-5990

N ortheast D istrict 
950 R ittenhouse Road 
Norristown, Pennsylvania 19401 
215-666-7950

South Central D istrict 
4350 B e ltw ood Parkway South 
Dallas, Texas 75234 
214-387-0006

Southeast D istrict 
18 Thom as Way 
Newnan, G eorg ia  30263 
404-253-4136

COMMODORE BUSINESS MACHINES, INC.
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