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President's Report

This mon th  w e  w i l l  b e  discussing
telecommunications a t  o u r  13,1CCO g e t
together.  Since w e  a r e  o p e r a t i n g  a
club BBS ,  i t  i s  t o  a l l  m e m b e r s
advantage t o  k n o w  h o w  t o  c o n n e c t
to t h e  system. Two Coco's w i l l  b e  i n
operation, one as  a  hos t  o r  t h e  BBS
and t h e  o t h e r  as a  ca l l i ng  system. I f '
you o w n  a  modem equ ipped Coco, be
sure t o  a t t e n d !  T h e  B B S  i s  t h e
fastest  w a y  t o  g e t  answers  t o  Coco
re la ted quest ions  o r  t o  o b t a i n  n e w
programs w i t h o u t  l e a v i n g  t h e
comforts o f  home,

Clyde Gano r e p o r t e d  some progress
w i t h  h i s  c o n t a c t s  o f  t h e  Glens ide
Coco C l u b  i n  I l l i n o i s .  W e  w i l l  b e
exchanging n e w s l e t t e r s  a n d  i n f o
w i t h  t h i s  c lub.  I n  r e a d i n g  t h e  f i r s t
received i s s u e  o f  t h e  G l e n s i d e
newsle t ter  we  see t h a t  t h e i r  c l ub  is
qu i te  a  l o t  l i ke  ours  and I  f e e l  a

relat ionship w i t h  b o t h  user 's  groups
can o n l y  b e  b e n e f i c i a l  t o  a l l
involved!

Also a  r e m i n d e r  t o  a l l  c l u b
off icers, e n d  t h e s e  d a y s  t h a t ' s
almost e v e r y o n e ,  ( h e h e h )  T r y  t o
have y o u r  r e p o r t s  a n d  n e w s l e t t e r
items uploaded to  t h e  system b y  t h e
10th o f  t h e  m o n t h  so o u r  ed i t o r  can
have t h e  6809 p u t  t o g e t h e r  i n  t i m e
each month,

Sysop Report

Maverick has logged over  640 calls
to t h e  s y s t e m ,  C u r r e n t l y  t h e
message b a s e  i s  s m a l l  d u e  t o  a
recent  squeeze ing  o f '  t h e  message
disk. O u r  message b a s e  h a s  passed
some 3 4 0  m e s s a g e s  s i n c e  b e i n g
ini t ia l ized. A l s o  some 200+ programs
have b e e n  p a s s e d  t h r o u g h  t h e
system.

Rick Hengevld -  Sysop



IMPORTANT NEWS ABOUT

MAY 29 COCO CLUB MEETING

Richard K rav i t z ,  o u r  con tac t  w i t h
the N o r t h a m p t o n  C o u n t y  Commun i t y
College, j u s t  l e a r n e d  t h a t  o u r  regu la r
meet ing room(s)  a t  t h e  c o l l e g e  a r e
being c o n v e r t e d  i n t o  l o u n g e  a r e a s
and w i l l  no  longer  be ava i lab le  t o  us.

The n e w  room w i l l  b e  Room 190 i n
the College Center,

BUT , t h e  n e w  room,  l i k e  m o s t  o f
the school rooms, has no  phone o u t l e t
and, rea l i z i ng  t h a t  w e  w i l l  n e e d  t w o
out le ts  t o  p r o p e r l y  d e m o n s t r a t e
bu l le t in  b o a r d s  a n d  modems a t  t h e
nex t  m e e t i n g ,  R i c h a r d  i n v e s t i g a t e d
f u r t h e r  a n d  be l ieves  t h a t  t h e r e  i s  a
good c h a n c e  t h a t  f o r  t h i s  m o n t h ' s
meet ing cons t ruc t ion  m i g h t  n o t  h a v e
begun a n d  i f  n o t ,  w e  c a n  use  t h e m
one more t ime.

I f  t h e  o l d  rooms a r e  n o  l o n g e r
avai lable A l  a n d  R i c k  w i l l  come  u p
w i t h  a n  o t h e r  g o o d  i d e a  f o r  a
program.

So, be a w a r e  o f  t h e  problem, come
to t h e  m e e t i n g  o n  M a y  29,  a n d  l ook
for  u s  f i r s t  i n  t h e  o l d  room a n d  i f
t ha t  i s  closed, use t h e  map.

The Execu t i ve  Committee

TREASURER'S REPORT

Statement  da te
4/27/92

Balance on h a n d  3/27/92 $ 2 1 9 . 5 5
Receipts:

0.00

Total rece ip ts  $ 2 1 9 , 5 5

Disbursemen ts:
Bell o f  PA c k .  *265 $17.00
Clyde Gano (Apr i l  stamps)

ck. *266 2 . 3 8

Total d isbursed $  19.38

Balance on h a n d  4 /27 /92  $ 2 0 0 . 1 7

Clyde Gano,
Treasurer

Tech- t i p  POKE

To change t o  lower  case f r o m  w i t h i n
a Basic program POKE 282,0. To
change t o  a l l  cap i ta ls ,  POKE 282,2,
This works on Coco 1,2, &  3! I t  also
works on t h e  Coco 3's Hi-Res screens
as w e l l  as t h e  32 column screens o f
all t h r e e  Cocos.



The Library Car
For Apr i l  1992

Welcome once  a g a i n  t o  t h e  PJCCC
L ib ra ry  Car.  I t  seems I  r a n  a m u c k
s l i gh t l y  l a s t  month .  F i r s t  t h e r e  was
an e r r o r  t h a t  c r e p t  i n t o  t h e
program l i s t i n g  d u e  t o  t e c h n i c a l
problems. A b o u t  t w o  t h i r d s  d o w n
the l i s t i n g  t h e r e  i s  a  l i n e  w i t h  t w o
PRINT s t a t e m e n t s  separa ted  i n  t h e
l i s t i ng  b y  a  c o p y r i g h t  symbol. T h a t
symbol s h o u l d  b e  a  b a c k  o r  r eve rse
slash, S e c o n d l y  I  made  a n  e r r o r  i n
assuming everyone  k n e w  how t o  g e t
al l  t h e  " s t r a n g e "  symbo ls  u s e d  i n
the l i s t i n g  and  i n  Basic09 i n  ,generali..

I ' l l  s t a r t  t h i s  mon th  b y  go ing  o v e r
the k e y s t r o k e s  necessary t o  c r e a t e
these symbols. P l e a s e  keep  i n  m i n d
t h a t  t h e  keys t rokes  I  a m  a b o u t  t o
discuss a r e  f o r  059. S o m e  m a y  w o r k
in RSDOS o r  m a y  r e q u i r e  a  t o t a l l y
d i f f e r e n t  s e t  o f  keys  t o  accomplish
the same t h i n g ,
•  S i n c e  w e ' v e  a l ready  ment ioned
the backslash, t h i s  i s  made b y  us ing
the c o n t r o l  a n d  s l a s h  k e y s .  T h e
slash k e y  i s  i n  t h e  l o w e r  r i g h t  o f '
the keyboard  and  t h e  con t rb l  k e y  i s
on t h e  e x t r e m e  l e f t .  W h e n  u s i n g
the c o n t r o l  k e y ,  i t  i s  m u c h  l i k e
using t h e  s h i f t  k e y .  P r e s s  t h e
control k e y  a n d  w h i l e  h o l d i n g  i t
pressed, press t h e  o t h e r  k e y  i n  t h e
sequence, i n  t h i s  case t h e  slash key,
•  N o t i c e  t h a t ,  i n  t h e  second l i n e
of' l a s t  mon th ' s  p rogram,  t h e r e  a r e
square b r a c k e t s  a r o u n d  t h e  2 0 .
These a r e  made  w i t h  t h e  sequence
control e i g h t  a n d  c o n t r o l  n i n e .
Noticed t h a t  t h e s e  k e y s  ( e i g h t  a n d
nine) w h e n  s h i f t e d  g i v e
parentheses. W h e n  u s e d  w i t h  t h e
control k e y  t h e y  g i ve  t h e  brackets.
•  I  w i l l  t r y  t o  remember  f r o m
hence f o r t h  t o  g i ve  i ns t ruc t i ons  f o r

symbols t h a t  d o n ' t  a p p e a r  o n  t h e
key f e c e s  w h e n  I  i n t r o d u c e  t h e m .
The backs lash  m a y  n o t  b e  s e e n  i n
this c o l u m n  a g a i n  a s  i t s  o n l y
func t ion  i n  6as ic09 i s  t o  s e p e r a t e

; mu l t i p le  s ta temen ts  on a  s ingle l ine ,
As m e n t i o n e d  l a s t  m o n t h ,  t h i s

pract ice i s  f r o w n e d  u p o n  a s  s ing le
statement l i n e s  a re  eas ie r  to '  fol low.

So now t h a t  w e  a r e  done w i t h  t h e
corrections a n d  appo log ies , :  l e t ' s
move on t o  t h e  good s t u f f .
•  L a s t  m o n t h  I  i n t r oduced  'a da ta
type t h a t  m a y  h a v e  b e e n  n e w  t o
you. T h a t  w a s  t h e  i n t e g e r . .
Remember i t  c a n  s t o r e  n u m b e r s  i n
the r a n g e  f r o m  -327613 t o  +327,67 and
i t  uses o n l y  t w o  b y t e s  t o  accomplish
this. T h e  c o m p u t e r  c a n  w o r k  w i t h
these n u m b e r s  v e r y  qu i ck l y,  a s  t h e
whole n u m b e r  c a n  b e  loaded  i n t o  a
tcpu r e g i s t e r  a n d  w o r k e d  on- w i t h o u t
having t o  j ugg le  memory locations
or make conversions t o  manipulate
it. T h i s  m o n t h  w e  w i l l  g o  o n  t o
discuss BYTE, REAL, a n d  BOOLEAN da ta
types.
•  T o  unders tand  these d a t a  t ypes
proper ly w e  h a v e  t o  l o o k  I t  t h e
way o u r  c o m p u t e r  i s  b u i l t .  D o n ' t

, w o r r y.  W e  w o n ! t  b e  g e t t i n g  i n t o
. t h i s  v e r y  d e e p l y,  j u s t .  e n o u g h  t o

understand w h a t ' s  g o i n g  o n .  O u r
Cocos s to re  d a t a  i n  memory  i n  e i g h t
b i t  b y t e s .  B i t s  a r e  t h e  s m a l l e s t
u n i t  of' da ta .  T h e y  a r e  e i t h e r  on  o r

: o f f ,  s i m i l a r  t o  l i g h t  bu lbs .  I f  t h e
• b i t  i s  o n  i t  i s  u s u a l l y  r e p r e e n t e d

by a  1. I f  i t  i s  o f f ,  a  0  w i l l  d o
nicely.  I f  y o u ' v e  e v e r  dabb led  i n
b inary  m a t h ,  t h i s  i s  t h e  l e v e l  o n
which b i t s  work ,  = A  b y t e  i s  e i g h t  o f

, these b i t s  t a k e n  a s  a  u n i t .  I f  y o p
dell a  m e m o r y  l o c a t i o n ,  t h e
computer r e t r i v e s  a  b y t e ' s  w o r t h  of'
data. A  s i n g l e  b y t e  i s  capab le  o f '
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holding numbers  f r om  0 t o  255. L i k e
an i n t e g e r  discussed .ear l ier,  a  b y t e
can b e  m a n i p u l a t e d  v e r y  q u i c k l y .
In add i t i on  a  b y t e  t a k e s  up  on l y  one
memory loca t ion ,  T h u s  i f  y o u  h a v e
data t h a t  can be  s to red  i n  a  number
0 t o  255 ,  t h i s  m a k e s  f o r  a  v e r y
compact d a t a  s torage package, N o t e
tha t  e v e n  a n  i n t e g e r  t a k e s  TWO
bytes t o  s t o r e  i t s  d a t a .  I ' m  n o t
going t o  go i n t o  i t  now,  b u t  t h e r e  is
a t r i c k  w h e r e  •Nfou c a n  s t o r e  some
kinds o f '  i n f o r m a t i o n  a t  t h e  b i t
level.  T h i s  a l l ows  .you t o  s t o r e  a s
mucti a s  e i g h t  d i f f e r e n t  p i e c e s  o f
in format ion i n  one by te .

We've a l r e a d y  d iscussed a n
in teger,  s o  t h e  n e x t  d a t a  package
up i s  t h e  REAL n u m b e r,  I t  t a k e s
f i ve  b y t e s  t o  s t o r e  a  r e a l  n u m b e r,
H o w b i g  a  number  d o  y o u  t h i n k  w e
c a n : s t o r e  i n  a  r e a l  d a t a  t y p e ?
Would, Y o u  b e l i e v e :
170,14Va3,5oo,000,00moo,00moo,00momoo
,000 O R  a s  s m a l l  a s
,000000000000000000000000000000000000000293
87358T7 !!!  S u f f i c e  i t  t o  s a y  t h e s e
areAarger  a n d  smal ler  t h a n  y o u  a re
l i ke l y  t o  n e e d ,  A  c o u p l e  m o r e
things t o  rememberi  abou t  d a t a  t y p e
real. F i r s t  i f  y o u  n o t i c e ,  t h e r e  a r e
a l o t  o f  z e r o s  i n  t h o s e  numbe rs .
That i s  b e c a u s e  t h e  c o m p u t e r
ac tua l l y  s tores t h e  numbers  i n  w h a t
is c a l l e d  s c i e n t i f i c  n o t a t i o n .  T h i s
means t h a t  o n l y  s o  m a n y  a c t u a l
d ig i ts  a r e  s t o r e d  a n d  t h e  r e s t  i s
stored a s  a  n o t e  a s  t o  h o w  m a n y
zeros g o  b e f o r e  o r  a f t e r  t h e  d i g i t s
a c t u l l y  s t o r e d .  I n  e a c h  o f  t h e
numbers a b o v e ,  t e n  a c t u a l  d i g i t s
were s t o r e d  a n d  t h e  r e s t  o f  t h e
number i s  zeroes! T h i s  means t h a t
i f  y o u  exceed a  n u m b e r  t h a t  can  be
stored i n  t e n  d i g i t s ,  some prec is ion
wi l l  b e  los t .  T h i s  i s  u s u a l l y  n o t  a

problem, b u t  mus,t b e  accounted  f o r
i f  y o u  d o  a  cOmpar is ion o f  t w o
numbers a n d  expec t  t hem  t o  be  t h e
same. D u e  t o  t h e  r o u n d  o f f  t h a t
occurrs i n  t h e  l a r g e r  numbers,  w h a t
you g e t  m a y  n o t  b e  w h a t  y o u
expect. S i n c e  e x a c t l y  w h a t  w i l l
happen w i l l  depend  on  e x a c t l y  h o w
the p r o g r a m  i s  w r i t t e n ,  I  c a n ' t

.ent ic ipate  h o w  t o  c o r r e c t  a
par t i cu la r  prob lem i n  advance.  J u s t
be a w a r e  t h a t  'problems c a n  come
from t h i s  s o m e w h a t  u n e x p e c t e d
source. R e a l  numbe rs  a r e  a lso  t h e
only n u m e r i c a l  d a t a  t y p e  t h a t  c a n
deal w i t h  decimal points.
•  I ' v e  g o t  l o t s  o f  memory: so t h e
fac t  t h a t  r e a l  n u m b e r s  t a k e  f i v e
bytes d o e s n ' t  b o t h e r  m e .  W h y
shouldn't I  u s e  t h e  f o r
every th ing?  H o w  ' b o u t  t h a t .  i t
takes a p p o x i m a t e l y  f i v e s  .  t imes
longer t o  do a  mu l t i p l i ca t i on  o f  rea l
numbers t h a n  i n t e g e r s  a n d  d iv i s ion
takes .even longer !
•  T h e  l a s t  d a t a  t y p e  w e  w i l l
discus t h i s  m o n t h  i s  t h e  boo lean .
Some o f  y o u  m a y  h a v e  h e a r d  o f  a
branch o f  r n e t h e m a t i c s  c a l l e d
boolean a lgebra .  00Ps ,  I  see some of '
you a r e  t u r n i n g  t h e  page. G e t  back
here! W e  a r e  n o t  g o i n g  t o  t e a c h
you s o m e  n e w  m a t h  a l g e b r a .
Boolean a lgeb ra  is a  way  o f  f i g u r i n g
out a  logical  prob lem and  end ing  u p
w i t h  e i t h e r  a  t r u e  o r  f a l s e  answer,
A boo lean d a t a  t y p e  i s  e i t h e r  t r u e
or fa lse,  I f  you  ask  y o u r  program t o
p r i n t  t h e  c o n t e n t s  o f  a  b o o l e a n
type v a r i a b l e ,  i t  w i l l  p r i n t  e i t h e r
the w o r d  TRUE o r  t h e  w o r d  FALSE.
Boolean d a t a  t ypes  a re  used t o  s tore
the r e s u l t  o f  a  t e s t  o f  some s o r t .
An examp le  w o u l d  be:  bool  := A  >  B.
I f  A  i s  i n  f a c t  g r e a t e r  t han .  B t h e n
bool w o u l d  c o n t a i n  t h e  w o r d  TRUE.

S I /



See t h e r e  wasn ' t  a n y  reason f o r  you
to be  scared o f  boolean a lgebra  now
was there?

There i s  j u s t  o n e  more  t h i n g
we m u s t  t o u c h  o n  t o  m a k e  t h e s e
items usable. A s  was ment ioned l a s t
month, A L L  v a r i a b l e s  M U S T  b e
declared be fo re  t h e y  can be  used i n
8asic09, S i m i l a r l y  t o  RSDOS Bas i c ,
the D I M  s t a t e m e n t  i s  u s e d  t o
declare t h e  var iab les ,  but. i n  5asic09
in a d d i t i o n  t o  j u s t  d e c l a r i n g  t h e m
we m u s t  d e c l a r e  t h e  d a t a  t y p e  a s
well. T h e  f o l l o w i n g  l i n e s  a r e
samples o f  h o w  y o u  c o u l d  d e c l a r e
the t y p e s  w e ' v e  d i s c u s s e d  t h i s
month.

•DIM age:BYTE
' DIM counter:INTEGER
' DIM bignumber:REAL
' DIM test:BOOLEAN

•  M y  plans f o r  n e x t  month a re  t o
discuss s t r i ngs ,  a r rays ,  and  c r e a t i n g
your own  d a t a  t y p e .  Ye s ,  y o u  r e e d
t h a t  c o r r e c t l y,  y o u r  own d a t a  t y p e !

You m a y  b e  t h i n k i n g ,  " W h y  d o  I
need y e t  a n o t h e r  d a t a  t y p e ? "
Believe m e  o n c e  I  s h o w  y o u  w h a t
you c a n  d o  w i t h  t h i s ,  you ' l l  w o n d e r
how you  g o t  a long w i t h o u t  i t .  W e l l ,
' t i l  n e x t  t i m e ,  g e t  y o u r  g a r d e n
started., f e r t l i z e  t h e  l a w n ,  t u n e  u p
the m o w e r,  d i g  o u t  t h e  Bar-B-Que,
clean t h e  r a i n  g u t t e r s ,  p a i n t  t h e
house, d o  t h e  s p r i n g  c l e a n i n g ,  g e t
the f i s h i n g  g e a r  i n  o r d e r,  t a k e  t h e
snow t i r e s  o f f  t h e  c a r ,  g e t  t h e
summer s t u f f  o u t  o f  mothbal ls ,  pack
away t h e  w i n t e r  g e a r ,  e n j o y  t h e
spring w e a t h e r,  a n d  t r y  t o  w o r k  i n
a l i t t l e  t i m e  t o  b l o w  t h e  d u s t  o f f
the COCO. H a p p y  computing!

The Library Car
For May 1992

Welcome t o  t h e  PJCCC l i b r a r y  car.
Last t i m e  w e  discussed seve ra l  n e w
data t ypes ,  BYTE, INTEGER, REAL, and
BOOLEAN. T h i s  t ime ,  as promised w e
wi l l  b e  l o o k i n g  a t  a  c o u p l e  m o r e ,
Strings. A r r a y s ,  a n d  h o w  y o u  c a n
arrange t h e s e  d a t a  t y p e s  i n  a  d a t a
type o f  y o u r  own const ruct ion,
•  S t r i n g s  a r e  g r o u p s  o f
characters s t o r e d  i n  c o n s e c u t i v e
locations i n  memory.  A  s t r i n g  c a n
be as  shor t  as one b y t e  o r  as long as
there  i s  memory t o  ho ld  i t .  T h e r e  is
NO l i m i t  as  t h e r e  i s  i n  RSDOS o f  256
characters. E v e n  t h o u g h  t h e r e  i s  no
l im i t  t o  t h e  l e n g t h  o f  a  s t r i n g ,  i f
you d o n ' t  dec lare  t h e  l e n g t h  i n  t h e
DIM s ta temen t ,  Basic09 w i l l  s e t  aside
jus t  32  by tes ,  I f  y o u  t r y  t o  e n t e r
more s t r i n g  d a t a  t h a n  t h e r e  i s
memory se t  aside, t h e  s t r i n g  w i l l  be
t runca ted  t o  t h e  n u m b e r  o f  b y t e s
set as ide.  R e m e m b e r  i t  t a k e s  o n e
byte  f o r  e a c h  c h a r a c t e r .  T o
DIMension a  s t r i n g  y o u  w o u l d  t y p e :
DIM name:STRING[40]. T h r e e  t h i n g s  of'

. n o t e  h e r e .  F i r s t ,  y o u  d o n ' t  NEED a
dol lar  s i g n  t o  d e c l a r e  • a  s t r i n g .
Second, n o t e  t h e  t y p e  o f  symbo ls

• around t h e  n u m b e r .  T h e s e  a r e
square b racke t s  a n d  a r e  f o r m e d  b y
the squence cont ro l  8  a n d  con t ro l  9.

Third, t h e  n u m b e r  i n s i d e  t h o s e
brackets c a n  b e  a n y  n u m b e r  f r o m
one t o  some n u m b e r  t h a t  t a x e s  t h e
amount o f  memory you  can access i n
your compu te r !  R e m e m b e r  b a c k  a
couple o f  sessions w h e n  I  spoke  o f
how t o  assign memory  t o  5asic09? I t
is t h i s  memory  t h a t  i s  a c t u a l l y  t h e
l im i t i ng  fac to r.  I n s t e a d  o f  assigning
jus t  a  m e m o r y  l o a c a t i o n  w h e n
declar ing a  s t r i n g ,  y o u  c a n  a l s o
declare t h e  s t r i n g  you w i s h  t o  s tore



there. T o  d o  t h i s ,  t y p e :  name$ :=
This i s  t h e  string.... N o t e  t h a t  t h i s

t ime t h e  d o l l a r  s ign IS requ i red .  W e
also a r e  n o t  r e a l l y  d e c l a r i n g  a
var iab le,  b u t  a  n a m e  t h a t  i s
associated w i t h  t h a t  p a r t i c u l a r
s t r i ng  locat ion,  T h e  s t r i n g  l e n g t h  is
determined b y  t h e  n u m b e r  o f
characters b e t w e e n  t h e  quotes,  n o t
inc lud ing t h e  q u o t e s .  T h e r e  a r e
several s t r i n g  m a n i p u l a t i n g
commands t h a t  w e  w i l l  c o v e r  a s  w e
get t o  w o r k i n g  w i t h  s t r i n g s .  F o r
those o f  y o u  f a m i l i a r  w i t h  RSDOS
Basic, t h e y  a r e  v e r y  s i m i l a r  t o  t h e
s t r ing  man ipu la t i on  commands f ound
there, •

The n e x t  i t e m  is  t h e  a r r a y.  A n
ar ray  i s  n o t  r e a l l y  a  d a t a  t y p e  i n
qu i te  t h e  s a m e  s e n s e  a s  t h e
prev ious ly  d i s c u s s e d  i t e m s .  A n
a r ray  i s  e  w a y  o f  g r o u p i n g  a
col lect ion o f '  l i k e  d a t a  i n  a  f o r m
t h a t  c a n  b e  accessed b y  a n  i n d e x .
An a r r a y  c a n  b e  one ,  t w o ,  t h r e e  o r
more dimensional .  A  one dimensional
a r ray  i s  l i k e  a  l i s t  w i t h  each  l i n e
numbered. Y o u  c a n  access a n y  l i n e
mear ly  b y  u s i n g  i t s  n u m b e r  w i t h
the v a r i a b l e  t h a t  names t h e  a r r a y.
The e x a c t  w a y  t h a t  t h i s  is done w i l l
be shown  o n c e  w e  discuss a r r a y s  a
b i t  more .  A  t w o  d imensional  a r r a y
can b e  t h o u g h t  o f  a s  a  g r i d .  T h i s
gr id i s  n u m b e r e d  o n  e a c h  l i n e  a n d
there  i s  d a t a  s t o r e d  a t  e a c h
intersect ion.  A  t h r e e  d imens iona l
a r ray  c a n  b e  t h o u g h t  o f  a s  a  cube
div ided i n t o  l i t t l e  boxes. T h e  cube
is so  m a n y  boxes  h i g h ,  b y  so  m a n y
wide b y  so  m a n y  deep. E a c h  b o x  i s
numbered b y  i t s  p o s t i o n  i n  e a c h
axis, as  i n  t h i r d  o v e r,  second u p  and
f o u r t h  b a c k .  E a c h  b o x  o f  cou rse
contains d a t a  u n i q u e  t o  i t s e l f .  I n
arrays o f  m o r e  dimensions t h a n

three, you ' re  o n  y o u r  own  i n  t h e
visualization.
•  R e a l i z e  t h o u g h  t h a t  a r r a y s
have a  w a y  o f  e a t i n g  'memory
exponentially. S u p p o s e  w e  w a n t e d
to declare a n  a r r a y  o f  10 strings 15
characters long. T h i s  might  be done
w i t h  a  o n e  d imens iona l  a r r a y  t h i s
way: D I M  demo1(10):STRING[15]. T h i s
would r e q u i r e  a p p r o x i m a t e l y  1 5 0
bytes t o  s tore t h e  data.  ( A c t u a l l y  a
l i t t l e  m o r e  i s  needed  t o  s t o r e  t h e
a r ray  n a m e  a n d  a  f e w  o t h e r  f a c t s
the c o m p u t e r  needs  t o  k n o w  a b o u t
the a r r a y. )  L e t ' s  say  t h a t  .we n o w
needed t o '  store 5  more  sets. Of t h i s
data. W e  'Could n o w  g o  t o  a  t w o
dimensional a r r a y  t h u s l y :  D I M
demo2(10,5):STRING[15], T h i s  n o w  uses
approx imate ly  750  b y t e s .  N o w  w e
want  t o  s t o r e  10 more o f  t h e s e  se ts
of d a t a  i n  a  t h r e e  d i m e n s i o n a l
a r ray  l i k e  t h i s :  D I M

' demo3(10,5,10):STRING[15]. T h i s  n o w
uses 7,500+ by tes !  E a c h  one o f  these
500 s t r i n g s  c o n t a i n s  1 5  b y t e s  o f '
space w h e t h e r  t h e y  h o l d  d a t a  o r
not. N o w  there  is one problem
with arrays.  A l !  o f  t h e  d a t a  MUST
be o f  t h e  same t y p e  a n d  size. I t
can b e  a n y  o f  t h e  d a t a  t y p e s
discussed p r e v i o u s l y  b u t  e a c h  a r r a y
can o n l y  h o l d  o n e  a n d  o n l y  o n e
type. T h i s  b r i n g s  u s  t o  t h e  n e x t
and nea tes t  d a t a  " type".  T h i s  i s  t h e
user d e f i n e d  complex d a t a  t y p e ,  F o r
instance:
TYPE item=name,address(2):STRING[40];
zip:REAL.

This declares a  d a t a  t y p e  " i t em"  t o
contain a  40 c h a r a c t e r  s t r i n g  ca l led
name, a  o n e  d i m e n s i o n a l  a r r a y
called address c o n t a i n i n g  t w o  i n d e x

. locat ions e a c h  c o n t a i n i n g  a  4 0
•charac ter  s t r i n g ;  and a  v a r i a b l e  o f

type rea l  ca l led  zip.
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Now w e  m u s t  d e c l a r e  s o m e
variable t o  b e  of '  t y p e  "item": D IM
record:item. I f  w e  w i s h  t o  access
this da ta  t o  p r i n t  i t  ou t ,  we  might
do something l ike this:

mPRINT record.name
mPRINT record.address(1)
"PRINT record,address(2)
' PRINT record.zip

' Complex d a t a  t y p e s  c a n  c o n t a i n
other complex d a t a  types,  b u t  keep
your wits  about you i f  you t r y  t h a t
one as the  call  t o  a  part icular  piece
of' d a t a  c a n  g e t  q u i t e  complex!
Complex d a t a  types can also contain
any combina t ion  o f  d a t a  t y p e s
and/or arrays of  those da ta  types in
any c o m b i n a t i o n  y o u r  p r o g r a m
should require .  C o m p l e x  d a t a  t y p e
can b e  used i n  arrays.  Suppose w e
want t o  u s e  a n  a r r a y  o f  i t e m s
called address f i l e .  W e  could  say:
DIM address_file(50):item, T h i s  would
create a  one  dimensional a r r a y  of '
data t y p e  i t e m  t h a t  w a s  50  i tems
long. T o  access t h e  n a m e  i n  t h e
f i f th  record ,  w e  could make a  ca l l
this way: PRINT address_file(5).name.
To access t h e  second address index

in t h a t  s a m e  r e c o r d :  P R I N T
addressi ile(5).address(2).
m T h e r e  is  just  one more t h i n g  to
remember w h e n  DIMensioning d a t a
types. S i m p l y  set t ing aside memory
for a  d a t a  t y p e  DOES NOT in i t ia l ize
its value! W h a t  t h i s  means is  t h a t
you can ' t  assume a  var iable  w i l l  be
zero t h e  f i r s t  t i m e  i t  i s  used. I f
some o t h e r  program h a s  u s e d  t h e
location n o w  s e t  a s i d e  f o r  y o u r
variable, i t  m a y  c o n t a i n  garbage.
More t h a n  o n e  p r o g r a m e r  h a s
assumed a  zero o r  n u l l  t o  b e  i n  a

variable o n l y  t o .  be t r i p p e d  u p  b y
garbage l e f t  o v e r  f r o m  s o m e
previous computations. T h i s  means
that b e f o r e  a  v a r i a b l e  i s  checked
Lot- t h e  f i r s t  t i m e ,  a  known- va lue
should b e  p l a c e d  i n  t h e  var iab le .
For example:  ad.dress_file(5).name : =
"". T h i s  sets address f i l e  * 5  variable
name to  a  nul l  string.
"Now t h a t  w e  h a v e  c o v e r e d  t h e
basic d a t a  types, i t  is t i m e  t o  s ta r t
applying t h e m ,  r  I  h a d  _asked f o r
suggestions a s  t o  w h a t  k i n d  o f
program t h o s e  i n  t h e  c l u b  w o u l d
like t o  s e e .  P e t e  suggested  a
desktop publ ish ing p rogram b u t  I
think th is  is a  l i t t l e  complex t o  use
as a  b e g i n n i n g  t u t o r i a l .  C l y d e
suggested a n  i n v e n t o r y  t y p e  o f '
data base program. O n e  t h a t  y o u
could u s e  t o  i n v e n t o r y  household
items f o r  insurance  purposes. I f
you're t h i n k i n g  a h e a d  o f  m e  a
l i t t le ,  y o u  m i g h t  s e e  s o m e
possibilities w i t h  t h e  complex d a t a
type j u s t  discussed t o  s t o r e  t h e
data. S i n c e  we a re  going to w r i t e  a
program, l e t ' s  .  discuss w h a t  i s
involved i n  prepar ing  f o r  such a n
undertaking. T h e r e  a r e  f i v e
fundamental s t e p s  t o  c r e a t i n g  a
program. T h e y  are:

E .  D e f i n e  t h e  problem.
O2, Design a  solution,
U3. W r i t e  t h e  prbgram.
m4. C o m p i l e ( i f  t h e  : l a n g u a g e
requires i t ) ,  debug,  a n d  t e s t  t h e
program.
O5. Document the  program.
•
"To be sure t h e  actual  execution o f
these s t e p s  a r e  n o t  u s u a l l y  a s
sharply d e f i n e d  a s  t h e  a b o v e  l i s t
suggests. F o r  instance, i f  you w a i t
until t h e  p r o g r a m  i s  a c t u a l l y
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working t o  begin t h e  documentation,
you p r o b a b l y  w o n ' t  w e n t  t o  b e
bothered w i t h  w h a t  a t  t h a t  t i m e
seems extraneous. B U T,  s ix  months
from now when you decide t h a t  t h e
routine t o  g a t h e r  t h e  d a t a  i s n ' t
working o u t  a s  w e l l  a s  y o u  h a d
hoped a n d  you decide t o  tweek  i t  a
bit, y o u ' d  g i v e  y o u r  e y e  t e e t h  t o
have g o o d  documentat ion.  Y o u
decide t h a t  y o u r  program has  wide
enough a p p e a l  t h a t  y o u  w a n t  t o
give i t  a w a y  ( p u b l i c  domain )  o r
maybe e v e n  s e l l  i t .  H o w  a r e  y o u
going t o  t e l l  someone else t h a t  you
have t o  l o a d  t h e  p r i n t  m o d u l e
before y o u  can a d d  t h a t  n e w  data .
You d o  i t  o u t  o f  h a b i t ,  b u t  noone
else e v e n  knows  t h a t  t h e r e  i s  a
print module.
•  L e t ' s  t r y  to  def ine our  problem.

To de f ine  t h e  problem w e  h a v e  t o
look a t  t h r e e  par ts  o f  t h e  problem:
output, i n p u t ,  a n d  t h e  processing
that gets  us f rom one t o  t h e  other.
The o u t p u t  i s  w h a t  w e  n e e d  t h e
program t o  g ive  us ,  perhaps i n  t h e
form o f  a  p r i n t e d  page  o r  m a y b e
just a  presentation on t h e  computer
screen. T h e  inpu t  is  w h a t  w e  have
to g i v e  t h e  program t o  work  w i t h .
The processing m a y  b e  t h e  storage,
sorting, and recall  routines.
▪ T h e  output  i s  of ten considered
first as  i t  governs what  we  need to
collect a n d  h o w  w e  h a v e  t o
manipulate i t  t o  g e t  t h e  o u t p u t
desired. W h a t  d o  w e  n e e d  i n  o u r
output? W e  need to  name t h e  i tem,
a description (mfgr,  model No., serial
No.), guesst imate a s  t o  t h e  v a l u e ,
possibly d a t e  o f  purchase,  w h e r e
purchased, h o w  m u c h ,  o n  c r e d i t ,
which c a r d ,  w h e r e  i n  t h e  h o u s e
(world) d o e s  t h i s  i t e m  n o r m a l l y
reside. I t  might  be  n ice  t o  be  able

to o u t p u t  t h i s ,  to a  p r i n t e r  i n  a
format t h a t  f i t s  on a  3x5 card so a
card f i l e  c a n  b e  m a d e  f o r  t h e
insurance company o r  anyone  e l s e
that m a y  not  have access to  a  COCO,
as w e l l  as output  to  t h e  screen and
to s t a n d a r d  p r i n t e r  p a p e r.  T h e
outputs t o  t h e  screen a n d  standard
paper can b e  a  variat ion o f  t h e  3x5
format o r  jus t  take t h e  3x5 and put
i t  t o  t h e  d i f f e r e n t  medium. M a y b e
we w a n t  t o  s e a r c h  t h e  f i l e  b y
location, p e r h a p s  b y  v a l u e  i n
excess o f  s o m e  n u m b e r .  W e
defini tely need  to  be able t o  search
by name, such as, camera 35mm.
•  H o w  d o  w e  w a n t  t o  d o  t h e
input? W e  c o u l d  u s e  t h e  s a m e
screen l a y o u t  a s  f o r  t h e  o u t p u t .
This means t h a t  w e  h a v e  t o  design
the rout ine  to  be a  f i l l - i n - the-blank
style s c r e e n .  F o r  i n p u t ,  t h e
keyboard d o e s  t h e  f i l l i n g ,  f o r
output, t h e  c o m p u t e r  d o e s  t h e
fi l l ing f rom t h e  f i le .  W h a t  t o  input
is easy as w e  have  a l ready decided
what w e  need  out ,  so t h a t  i s  w h a t
needs to be put  in.
•  W h a t  processing needs t o  b e
done? D o  w e  w a n t  t h i s  m e n u
driven? N o t  a  bad  i d e a  a s  menu
driven programs a r e  usua l ly  easier
to r u n  i f  you're into i t  fo r  the  f i rs t
time o r  haven' t  used i t  f o r  a  while.
We n e e d  t o  c r e a t e  a  f i l e  t o  store
the main bulk of  the  data. W e  need
to check i f  th is  f i l e  exists, create i t
if i t  d o e s n ' t  a n d  access  i t  f o r
additions o r  corrections i f  i t  does.
We n e e d  some k i n d  o f  s o r t  so t h e
data comes o u t  i n  l o g i c a l  o r d e r .
Perhaps w e  n e e d  t o  make  severa l
index f i l es  so t h a t  we  don't need to
create a  d i f f e r e n t  sor ted  f i l e  o f
ALL t h e  d a t a  f o r  each access mode.
This f i l e  s h o u l d  con ta in  o n l y  t h e
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DCE *  D I E
1 1  Earth Gnd.
2 2  Transmit Data XMT
3  3  Receive Data RCV
4 4  Request to send RTS
5 5  Clear to send CIS
6 & D a t a  set ready DSR
7 ? S i g n a l  Gnd.
8 B R c v . L i n e  Sig.Det.

20  2 0  Data term.Rdy. DTR
222 2  Ring indication RI
*DIE. Data Terminal Equipment
DCE. Data Communications Equip.
Standard RS-232-C

The a b o v e  i s  h o w  t h e  R S -232-C
standard w a s  o r i g i n a l l y  conceived.
I t  w a s  m e a n t  t o  g o  f r o m  d a t a
termial  e q u i p m e n t  ( a  compu te r  o r
terminal )  t o  a  p i e c e  o f
comunications equ ipmen t  such as a
modem.

DTE 1 + D T E  2 *
1 1  Earth Gad.
2 2  Transmit Data XMT
3 3  Receive Data RCV
4
5
6

8
20
22

4 Request to send RTS
5 Clear to send CTS
6Data set ready DSR
7Signal Gnd.
8 Rcvline Sig.Det.

20 Data term.Rdy. DIR
22 Ring indication RI

*DIE. Data Terminal Equipment
DCE. Data Communications Equip.
Standard RS-232-C Null Modem

The s t a n d a r d  n u l l  modem i s  u s e d
between t w o  p i e c e s  o f  d a t a
terminal  e q u i p m e n t  s u c h  a s  t w o
computers h a v i n g  a  DB25 connector
ou t le t  f o r  ser ia l  communicat ions

COCO BIT BANGER
CD 1
RD2

Gnd 3
TD 4

Modem DCI
1 Earth Gnd.
2 Receive Data RCV
3 Transmit Data IMT
4 Request to send RTS
5 Clear to send CTS
6Daia set ready DSR

 751gna1  Gad.
 8  Rcvline Sig.Det.CD
L. 20 Data term.Rdy. DTR

22 Ring indication RI
• C o c o  Bit Banger Port

RS-232 Modem Cable
The a b o v e  d iagram shows a  modem
cable f o r  t h e  Cocos  4 *  p i n  D I N
connector. N o t e  t h a t  b o t h  t h e
standard n u l l  a n d  t h e  c a b l e  f o r
the C o c o  h a v e  s o m e  p i n s  t i e d
together.  T h i s  i s  t o  cause s igna ls
to a p p e a r  w i t h  f e w e r  w i r e s  a n d
for  e q u i p m e n t  t h a t  m i g h t  n o t
generate a l l  t h e  s igna l s  r e q u i r e d
for t h e  RS-232 s tandard ,  as  i n  t h e
case o f  t h e  Coco b i t  banger  por t .

CIO BIT BANGER P r i n t e r
CD 1
RD 2

Gnd 3
TD 4

1 Earth Gnd.
2 Receive Data RCV

• 3  Transmit Data IMT
4 Request to send RTS
5 Clear to send CIS
&Data set ready DSR

 ?S igna l  Gad.
8 Rcvline Sig.Det. CD

2 0  Data termidy. DTR
22 Ring indication RI

Coco Bit Banger Port
RS-232 Printer Cable

The a b o v e  i s  t h e  cab le  f o r  a  Coco
b i t  bange r  p o r t  t o  a  p r i n t e r  se r ia l
port. N o t e  t h a t  Coco p i n  1  i s
connected t o  RTS o n  t h e  p r i n t e r
and p i n  2  on t h e  Coco i s  connected
DTR o n  t h e  p r i n t e r .  T h i s  i s
because o f  t h e  w a y  a  Coco senses
p r i n t e r  busy.



rcc.ord r : U a t h e r s  i n  t h e  o r d e r
requi red f o r  t h i s  search method and
maybe s o m e  k i n d  o f  n o t e s  a s  t o
where t h e  breaks in  t h e  f i l e  a r e  f o r
the va r i ous  sorts,  i.e, where  t h e  end
of t h e  "A"s  i s .  I t  s h o u l d  p robab l y
contain some k i n d  o f  f l a g  t o  denote
i f  t h e  i n d e x  f i l e  h a s  been u p d a t e d
since t h e  l a s t  u p d a t e  o f  t h e  m a i n
f i le ,  M a y b e  i t  w o u l d  b e  b e t t e r  t o
include t h i s  i n  t h e  main f i l e  a s  t h i s
f i l e  w i l l  be  open w h e n e v e r  a  so r t  i s
done a n d  i t  w o u l d  b e  o p e n
whenever  a n  upda te  i s  done. A b o v e
all ,  t h r o u g h  a l l  t h i s  w e  need  t o  b e
considering e r r o r  t rapp ing .
•  T h i n k  a b o u t  so lu t ions  t o  t h e
above. Y o u  d o n ' t  h a v e  t o  a c t u a l l y
w r i t e  code  f o r  t h e  solut ions.  A s  a
mat te r  o f  f a c t ,  you  don ' t  even  w a n t
to, J u s t  w r i t e  o u t  i n  e n g l i s h  t h e
steps y o u  t h i n k  y o u ' l l  n e e d  t o  g e t
the j o b  d o n e .  T h i s  i s  w h a t  t h e
second s t e p  i s  a l l  abou t .  I ' l l  l e a v e
you h e r e .  H a v e  a  good m o n t h  a n d
happy computing.

Due t o  t h e  r e c e n t  h e a l t h  problems
of P e t e r  Unks ,  I  ( A l  Wa g n e r )  a n d
Clyde Gano under took  t o  g e t  o u t  t h e
6809 Express. I  w o u l d  l i k e  t o  t h a n k
Clyde f o r  h i s  suppo r t  b o t h  phys ica l
and t h e  men ta l  problem so lv ing  t h a t
made t h i s  i s s u e  poss i b l e .  T h e
exper ience h a s  made m e  apprec ia te
all t h e  m o r e  t h e  e f f o r t  t h a t  P e t e
puts i n t o  o u r  c l ub  news l e t t e r  each
month. I  w a n t  t o  t a k e  t h i s  space t o
te l l  P e t e  w e  a l l  w i s h  h i m  a  speedy
recovery  a n d  l o o k  f o r w a r d  t o  h i s
more p r o f e s s i o n a l  e f f o r t s  a t
publ ishing 'The' 6809 Express, I  w i s h
also t o  appologize f o r  t h e  l a c k  o f
pictures. P l e a s e  f e e l  f r e e  t o  u s e

the b l a n k  s p a c e s  f o r  n o t e s ,
scr ibbl ing, o r  a n y  o t h e r  purpose you
th ink  i t  deserves.

Tech- t i p  PEEK

Did y o u  e v e r  w o n d e r  h o w  t o  f i n d
out, f r o m  w i t h i n  a  Basic program, i f '
the a r r o w,  ALT,  CTRL, Fl, a n d  F2 keys
have been  pressed. O n e  good w a y  t o
do t h i s  i s  t o  PEEK a t  t h e  keyboard
ro l lover  t a b l e .  T h o u g h  t h e  t a b l e  i s
larger  t h a n  w e  w i l l  c o v e r  h e r e ,
memory l o c a t i o n s  341  t h r o u g h  3 4 4
contain t h e  i n f o r m a t i o n  w e  seek.

191 2 4 7
341 A L T  u p  a r row
342 C T R L  d o w n  a r r o w
343 F l  l e f t  a r row
344 F 2  r i g h t  a r row
To check f o r  t h e  F l  k e y,
IF PEEK(343)191 THEN 200
or s o m e t h i n g  s i m i l a r .  T h i s  w o u l d
mean t h a t  i f  t h e  F l  k e y  w e r e
pressed, t h e  program wou ld  goto l i n e
200 a n d  c o n t i n u e  e x e c u t i o n  t h e r e .
You m a y  f i n d  t h a t  y o u  n e e d  t o  slow
the k e y b o a r d  response. I f  y o u  d o ,
exper iment  w i t h  a  FOR/NEXT d e l a y
loop t o  f i n d  a n  ap rop r i a te  de lay.
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