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C O P Y R I G H T  N O T I C E

A B A C U S  S o f t w a r e  n a k e s  this p a c k a g e  a v a i l a b l e  for use on a
s i n g l e  c o m p u t e r  only. It is u n l a w f u l  to copy an y p o r t i o n  of
this s o f t w a r e  p a c k a g e  ont o  any m e d i u m  for any p u r p o s e  other 
than b a ckup. It is u n l a w f u l  to give away or resell co p i e s  of 
any part of this package. Any u n a u t h o r i z e d  d i s t r i b u t i o n  of 
this p r o d u c t  d e p r i v e s  the au t h o r s  of their d e s e r v e d  
r o y a l t i e s .  For use on m u l t i p l e  compu t e r s ,  p l e a s e  c o ntact
A B A C U S  S o f t w a r e  to mak e  suc h  a r r a n g e m e n t s .

W A R R A N T Y

A B A C U S  S o f t w a r e  m a k e s  d o  w a r r a n t i e s ,  e x p r e s s e d  or i m p l i e d  as 
to the f i t n e s s  of this p a c k a g e  for any p a r t i c u l a r  purpose. 
In no event will A B A C U S  S o f t w a r e  be l i a b l e  for any real or 
c o n s e q u e n t i a l  damages. A B A C U S  S o f t w a r e  will r e p l a c e  an y copy 
of the s o f t w a r e  w h i c h  is u n r e a d a b l e  if r e t u r n e d  w i t h i n  90 
days of purch a s e .  T h e r e a f t e r  it will ch a r g e  a no m i n a l  fee 
for r e p l a c e m e n t .

If you are not s a t i s f i e d  w i t h  our software, y ou  m a y  re t u r n  
it in the o r i g i n a l  c o n d i t i o n  w i t h  your p u r c h a s e  receipt for 
a re fund. We wan t  you to be a h a p p y  customer.

S e c o n d  Print i n g ,  M a y  1985 
C h a r t p l o t  6 4 / 1 5 2 0
C o p y r i g h t  (C)1985 Roy C. W a i n w r i g h t  

Ab a c u s  S o f t w a r e  
P. 0. Box 7211 
G r a n d  Rapids, MI 495 1 0

ISB N *  0 - 9 1 6 4 3 9 - 2 0 - 8



EBIIAce

Eve r  sin c e  I h ave bee n  w o r k i n g  w i t h  the V I C - 2 0  and ’64 (lore 
than 3-1 / 2  yea r s  now) I h ave bee n  f a s c i n a t e d  w i t h  the 
c a p a b i l i t i e s  for h i g h - r e s o l u t i o n  graphics. A f t e r  c r e a t i n g  
s e v e r a l  p r o g r a m s  to m a k e  such g r a p h i c s  easy, 1 d e v e l o p e d  
C H A R T P A K - 6 4  to c r e a t e  line, bar and pie c h a r t s  on the screen 
an d printer.

The n ext ob v i o u s  c h a l l e n g e  was to adapt the sam e  "user 
f r i e n d l y "  m e n u  a p p r o a c h  to use p l o t t e r s  to d r a w  m u l t i - c o l o r ,  
la rge size charts easily. G e t t i n g  the first p r o g r a m  goi n g  
w a s n ’t too d ifficult. The b i g g e s t  d i f f i c u l t y  has b e e n  the 
v e r y  "u s e r  U N f r i e n d l y "  w o r l d  of interfaces, p l o t t e r  c o m m a n d s  
sets and m e m o r y  size c o n s t r a i n t s .  This mad e  a m o d u l a r  design 
the o nly w a y  to go.

I ’m h a p p y  w i t h  the results. We are i n d e b t e d  to the p l o t t e r  
and p r i n t e r  m a n u f a c t u r e r s  w h o  loa n e d  e q u i p m e n t  to us for 
t his project. One of the l a rgest e f f o r t s  of this p r o j e c t  was 
this manual, t r y i n g  to i n c l u d e  the m a x i m u m  amount of 
i n f o r m a t i o n  abo ut i n t e r f a c e s ,  etc. but sti ll k e e p i n g  it easy 
to read and locate w hat you nee d  to know.

T hi s  v e r s i o n  of C H A R T P L O T - 6 4  i n c l u d e s  a n u m b e r  of new 
p l o t t e r s ,  print e r s ,  features, and i m p r o v e m e n t s  w h e r e  a year 
of e x p e r i e n c e  has i n d i c a t e d  a b e t t e r  way of d o i n g  things. 
The b i g g e s t  a d d i t i o n  is the s t a t i s t i c s  c a l c u l a t i o n  module. 
Thi s  can h elp you w i t h  the d i f f i c u l t  job of I N T E R P R E T I N G  the 
raw n u m b e r s  of the data. I just w i s h  the ’64 was b i g g e r  so 
we c o u l d  do even more!

A b a c u s  S o f t w a r e  and I s t a n d  r e a d y  to su p p o r t  you in the use 
of this product. We d o n ’t k now e v e r y t h i n g  ab out eve r y  
p l o t t e r  and i n t e r f a c e  on the m arket, but can p r o m i s e  an 
h o n e s t  effort to h e l p  sol v e  y our p l o t t e r  problems.

As always, y o u r  c o m m e n t s  and s u g g e s t i o n s  w ill be 
a p p r e c i a t e d .

Roy C. W a i n w r i g h t  
Brogue, PA 
Apr i l  1, 1985
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W H A T  IS C H A R T P L O T ?

C H A R T P L O T - 6 4  is a p r o g r a m  for the C o m m o d o r e - 6 4  w h i c h  allows 
u s e r s  to q u i c k l y  and e a s i l y  c r e a t e  charts fro m  data. The 
pl o t s  are dra w n  on the ’64 s c r e e n  in the same p r o p o r t i o n  as 
the p l o t t e r  so the use r  n a y  ad j u s t  scales, bar widths,

•
se l e c t  ch art types, etc. W hen the chart on the s c r e e n  is 
"just r i g h t”, t h e r e  are thr e e  w a y s  it can be ou tput. The 
first is to save the s c r e e n  on disk in " p i c t u r e "  form, so it 
■ay be r e c a l l e d  later, in a sli d e  sho w  typ e  of use. The 
s e c o n d  is to " d u m p” the sc r e e n  ont o  an a t t a c h e d  g r a p h i c  
p r i n t e r .  E i t h e r  a small s ize or a f u l l - p a g e  s ize chart can 
be printed.

Th e t h i r d  and m ost i m p o r t a n t  ou t p u t  is d r i v i n g  an a t t a c h e d  
d i g i t a l  p l o tter , p r o d u c i n g  a chart of al m o s t  any size, 
r e s o l u t i o n  and n u m b e r  of colors. If the p l o t t e r  has the 
c a p a b i l i t y  to c h a n g e  pens (colors) a u t o m a t i c a l l y ,  C H A R T P L O T  
w ill p r e p a r e  th e e n t i r e  chart in one o p e r a t i o n .  If pens mus t  
be c h a n g e d  m a n u a l l y ,  C H A R T P L O T  will dra w  all lines of one 
c o l o r  in one pass, stop and p r o m p t  the o p e r a t o r  to ch a n g e  
the pen (color), and then C H A R T P L O T  will do all c h a r t i n g  of 
the s e c o n d  color, and so on.

All of the data and chart s p e c i f i c a t i o n s  m a y  be s a v e d  to 
disk to be u s e d  in p r e p a r i n g  oth e r  charts. D a t a  may be 
e n t e r e d  d i r e c t l y  from the k e y b o a r d  or from files on

•
d iske t t e .  The dat a  file format for C H A R T P L O T  data m a y  be 
w r i t t e n  b y  oth e r  B A S I C  progr a m s .  In addition, C H A R T P L O T  can 
r e a d  D a t a  I n t e r c h a n g e  Fo r m a t  (DIF) files. DIF is a s t a n d a r d  
file o r g a n i z a t i o n  w h i c h  allows data e x c h a n g e  b e t w e e n  
p r o g r a m s .  DIF files are c r e a t e d  by some s p r e a d s h e e t  p r o g r a m s  
(su ch as C A L C / R E S U L T  A D V A N C E D ) .  A file c o n v e r s i o n  p r o g r a m  is 
i n c l u d e d  to c o n v e r t  files fro m  B u s i c a l c  1 and M u l t i p l a n  
(SYLK) to C H A R T P L O T - 6 4  format.

C H A R T P L O T  p r e p a r e s  h o r i z o n t a l  and v e r t i c a l  gr a p h s  and bar 
charts, X-Y and pi e charts. Scalin g, cha r t  p o s i t i o n i n g ,  
l e t t e r i n g  sizes and o p t i o n s  are m a n a g e d  a u t o m a t i c a l l y ,  
u s u a l l y  r e q u i r i n g  o n l y  sl i g h t  a d j u s t m e n t  b e f o r e  final 
o u t p u t .

C H A R T P L O T  can h a n d l e  up to 220 dat a  items on a chart. The s e  
p o i n t s  m a y  be a r r a n g e d  in any n u m b e r  of dat a  sets. Once 
e n t ered, the dat a  may be m o d i f i e d  t h r o u g h  m e n u  options. A 
p o w e r f u l  s t a t i s t i c s  f u n c t i o n  is i n c l u d e d  w h i c h  can c a l c u l a t e  
avera g e s ,  s t a n d a r d  d e v i a t i o n s ,  s t r a i g h t  r e g r e s s i o n  lines, 
and e x p o n e n t i a l  s m o o t h i n g  on you r  data.

•
C H A R T P L O T - 6 4  is m o d u l a r  so it m a y  be e a s i l y  " t a i l o r e d "  to 
y o u r  printer, p l o t t e r  and i n t e r f a c e  c o n f i g u r a t i o n .  This is 
a c c o m p l i s h e d  by a p r o g r a m  w h i c h  asks a s e r i e s  of quest i o n s .  
The a n s w e r s  are s t o r e d  in a c o n f i g u r a t i o n  f ile on d i s k e t t e  
w h i c h  is rea d  e a c h  time you load C H A R T P L O T .  If y o u r  h a r d w a r e  
changes, the c o n f i g u r a t i o n  file m a y  be updated.

- 1 -
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H A R D W A R !  R E Q U I R E D

C O M M O D O R E - 6 4  C O M P U T E R

C O M M O D O R E  1541 D I S K E T T E  DRI V E

•
O n e  of the f o l l o w i n g  plotters:
A M D E K  D X Y - 1 0 0  
R O L A N D  D X Y - 8 0 0  
E N T E R  S W E E T  ’P 
H E W L E T T - P A C K A R D  707 4 A  
H O U S T O N  I N S T R U M E N T S  DP-40
H O U S T O N  I N S T R U M E N T S  PC P L O T T E R  m o d e l  595 or 695 
S T R O B E  200 or 260 
P E N M A N  model GR 1500
S I L V E R  R EED C o l o r  Pen G r a p h  M o d e l  EB50 
♦ C O M M O D O R E  1520 P l o t t e r / P r i n t e r

P l o t t e r s  of d i f f e r e n t  m o d e l s  from the same m a n u f a c t u r e r s  may 
wor k  if c o m m a n d  sets and s c a l i n g  are c o m p a t i b l e  (see 
A P P E N D I X  H - P l o t t e r  C o m m a n d s ) .

An a p p r o p r i a t e  i n t e r f a c e  for p l o t t e r  is als o  required.

O p t i o n a l  p r i n t e r s  (and i n t e r f a c e  if needed):
E P S O N  MX or FX 
C O M M O D O R E  1525

•
C O M M O D O R E  1526 
C Itoh P R O W R I T E R  8510 
S I E M E N S  PT/ 8 8  or PT/ 8 9  
0 K 1 D A T A  M I C R O L I N E  
O K I D A T A  O K I M A T E  10 
S T A R  GEMINI SERIES

See A P P E N D I X  A - C o n f i g u r a t i o n s  T e s t e d  for s p e c i f i c s  of 
i nte r f a c e s ,  w iring, s w i t c h  settings, etc.

* The 1520 v e r s i o n  of C h e r t p l o t  will O N L Y  s u p p o r t  the 
C o m m o d o r e  1520 P l o t t e r / P r i n t e r  (No oth e r  p r i n t e r  support). 
All o t h e r  p l o t t e r s  r e q u i r e  the C h a r t p l o t - 6 4  v e r s i o n  and do, 
of co urse, su p p o r t  o p t i o n a l  printers.

- 2 -
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C I A I T P L 0 T - 1 5 2 0

This v e r s i o n  of C H A R T P L O T - 6 4  is a d a p t e d  to the C o m m o d o r e  
1520 P l o t t e r / P r i n t e r .

Th e c h a r t m a k i n g  c a p a b i l i t y  of this p r o g r a m  far e x c e e d s  the 
s t a n d a r d  c a p a b i l i t i e s  of the 1520 b e c a u s e  of two 
i nn o v a t i o n s :

C h a r t s  are dra w n  w i t h  the Y (up and down) axis of the cha rt 
a c r o s s  the pap e r  and the X (left to right) axis of the chart 
is d r a w n  down the paper. This limits the h e i g h t  to 3 3/4
i nches but the w i d t h  of the ch a r t s  can be up to 7.8 inches.

S e c o n d  is that all c h a r a c t e r s  are w r i t t e n  u s i n g  p l o t t i n g  
c o m m a n d s  so that c h a r a c t e r  sizes can e x a c t l y  n a t c h  the 
sc reen. (You are not l i m i t e d  to the 1 5 2 0’s f our c h a r a c t e r  
s i z e s ) .

All of th e f e a t u r e s  d e s c r i b e d  in the C H A R T P L O T - 6 4  m a n u a l  are 
i n c l u d e d  ex c e p t  for the f o l l o w i n g  items:

The m a x i m u m  cha r t  siz e  is l i m i t e d  to 3 3/4 i nc he s hig h  and
7. 8 inches wide. Th e d e f a u l t  size is 3 3/4 by 5 inches.

The s c r e e n  p r i n t e r  dump op t i o n  on m e n u  6, (r), is not
in cluded.

The C O N F I G E R  p r o g r a m  is not ne eded. The 1520 c o n f i g u r a t i o n  
is a u t o m a t i c a l l y  used. The d e v i c e  n u m b e r  of the 1520 is 6 
(the w a y  it co m e s  f rom the factory).

The c o l o r s  of the four 1520 pens are black, red, b l u e  and 
green. I n s t e a d  of s p e c i f y i n g  the m  as pen s  1-4, C H A R T P L O T -  
1520 a u t o m a t i c a l l y  c h a n g e s  pens to m a t c h  the s c r e e n  colors 
(l=black, 3=red, 6=green, 7=blue).

The d a t a  p r i n t o u t  p r o v i d e s  two sizes of print, 80 c o l u m n s  
s ize w h i c h  will pri n t  up to 4 dat a  sets and 40 c o l u m n  Bize 
w h i c h  can print o nly one, o n e - d i m e n s i o n a l  set.

W h e n  C H A R T P L O T - 1 5 2 0  f i n i s h e s  p l o t t i n g  a chart, the p l o t t e r  
o r i g i n  is reset past the ch a r t  just drawn, so no a d j u s t m e n t  
of the pap e r  s h o u l d  be n e c e s s a r y  w h e n  d r a w i n g  se v e r a l  
c o n s e c u t i v e  charts.

The d e m o n s t r a t i o n  c h a r t s  h a v e  all b e e n  r e v i s e d  to p ri n t  on 
th e 1520 size p a p e r  and most use all four colors.
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C H A R T P L O T - 6 4  S E T U P

If you  h a v e n’t r ead the s e c t i o n  THE JOYS OF INT E R F A C I N G ,  do 
so first. Then, k n o w i n g  y our s y s t e m  r e q u i r e m e n t s ,  you are 
r e a d y  to c o n f i g u r e  C H A R T P L O T - 6 4  to y our needs.

If you wan t  to try the p r o g r a m  w i t h o u t  g o i n g  t h r o u g h  the 
c o n f i g u r a t i o n  ste p s  below, a c o n f i g u r a t i o n  r e c o r d  " C . DEMO" 
is i n c l u d e d  on the d i s t r i b u t i o n  diskette. It a s s u m e s  an 
A M D E K  p l o t t e r ,  serial IEEE bus for p l o t t e r  and p r i n t e r  
inter f a c e ,  and E p s o n  printer. Skip to the L O A D I N G  C H A R T P L O T -  
64 s e c t i o n  below.

To c r e a t e  a c o n f i g u r a t i o n ,  first d e c i d e  if y o u  n e e d  m o r e  
than one c o n f i g u r a t i o n  ( p r o b a b l y  not u n l e s s  you h a v e  mor e  
than on e p l o t t e r  or print e r ) .  If onl y  one, then you s h o u l d  
nam e  it the d e f a u l t  name ( C .CONFIG) so you wil l  o nly have to 
pre s s  < R E T U R N >  to select it w h e n  l o a d i n g  C H A R T P L O T .

To c r e a t e  the c o n f i g u r a t i o n ,  res et the '64 (power off, then 
o n ).

In s e r t  th e C H A R T P L O T  d i s t r i b u t i o n  d i s k e t t e  into the disk 
d r i v e  (#8).

Typ e  L O A D " C O N F I G E R”,8 and pre s s  <RETURN>

The m e s s a g e s  " S E A R C H I N G  FOR C O N F I G E R "  and " L O A D I N G "  sh o u l d  
a p p e a r  on the screen. W h e n  the ’64 d i s p l a y s  " R E A D Y . "  then 
type RUN and pre s s  <R ETURN>.

The p r o g r a m  w ill ask first for the n a m e  of you r  
c o n f i g u r a t i o n .  If you wan t  it to be the d e f a u l t  (C.CONFIG), 
s i m p l y  pre s s  <RETURN>. A n s w e r  the quest i o n s .  In m ost cases 
you w ill have to select one of a n u m b e r  of options. If you 
s e l e c t  an i n v a l i d  respo n s e ,  the q u e s t i o n  will be asked 
again. If you a c c i d e n t l y  press a w r o n g  key, c o n t i n u e  to 
a n s w e r  the rest of the quest i o n s .  You wil l  be a s k e d  "Do you 
wan t  to c h a n g e  a n y t h i n g ? "  b e f o r e  the d a t a  is w r i t t e n  to 
disk. If y o u  a n s w e r  "Y", then y o u  can go t h r o u g h  the 
q u e s t i o n s  again, c o r r e c t i n g  a n y t h i n g  in error. W h e n  you 
a n s w e r  "N" (no c h a n ges), y o u  will be t o l d  to r e m o v e  the 
d i s k e t t e  from the disk drive. R e m o v e  the tape c o v e r i n g  the 
n o t c h  on the left sid e  of the d i s k e t t e  (as it comes out of 
the drive) and r e p l a c e  the d i s k e t t e  into the d r i v e  b e f o r e  
g o i n g  on. This al l o w s  you to w r i t e  the c o n f i g u r a t i o n  r e c o r d  
o n t o  the C H A R T P L O T - 6 4  diske t t e .  A f t e r  f i n i s h i n g  the program, 
y o u  wil l  be t old to put th e tab b a c k  on the d i s k e t t e  to 
p r o t e c t  C H A R T P L O T - 6 4  from a c c i d e n t a l  erasure.
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L O A D I N G  C H A R T P L O T - 6 4

A f t e r  the c o n f i g u r a t i o n  for y o u r  s e t u p  has b e e n  crea ted, 
l o a d i n g  C H A R T P L O T  is easy.

R es e t  th e ’64 (power off then on). Insert the d i s t r i b u t i o n  
d i s k e t t e  into the disk d r i v e  (*8). Typ e  L O A D " * " , 8 or 
L 0 A D " C H A R T P L 0 T - 6 4”,8. The c o m p u t e r  wil l  r e s p o n d  w i t h  
" S E A R C H I N G  FOR *" and "LOA D I N G " .  W h e n  the c o m p u t e r  r e s p o n d s  
w i t h  "READY.", t ype RUN.

The c o m p u t e r  wil l  ask for the c o n f i g u r a t i o n  n a m e  (c .config). 
If you have u s e d  the d e f a u l t  n ame in c r e a t i n g  your 
c o n f i g u r a t i o n  re cord, p r e s s  <RETURN>. If y o u  h a v e  s e l e c t e d  a 
d i f f e r e n t  name for the c o n f i g u r a t i o n ,  e n t e r  the n a m e  and 
p re s s  <RETURN>.

The c o m p u t e r  wil l  sho w  the n o d u l e  n a m e s  s e l e c t e d  for you r  
c o m p u t e r  as they are loaded, (see A P P E N D I X  D - C o n f i g u r a t i o n  
File for e x p l a n a t i o n )  and then the m a i n  program. A f t e r  about
1 1/2 m i n u t e s  the plot w i d t h  pr o m p t  wil l  appear. E i t h e r  use 
th e d e f a u l t  v a l u e  (9.5) or c h a n g e  it and p r e s s  < RE TURN>. The 
plot h e i g h t  pr o m p t  will appear. E i t h e r  use the d e f a u l t  val u e  
(7) or c h a n g e  it and pre s s  <RETURN>.

The m ain m enu will a p p e a r  after the size prompt s.  P r o c e e d  to 
the G E T T I N G  S T A R T E D  W I T H  C H A R T P L O T - 6 4  s e c t i o n  of this m a n u a l  
to learn ho w to use C H A R T P L O T - 6 4 .

d i s t r i b u t i o n  D I S K E T T B

In o r d e r  to p r o t e c t  the c o p y r i g h t  of this program, 
i n t e r l o c k s  have b e e n  i n c o r p o r a t e d  to p r e v e n t  LISTing, 
PEEKing,  SAVEing, and L O A D i n g  w h i l e  C H A R T P L O T - 6 4  is in the 
c o m p u t e r .

The d i s t r i b u t i o n  d i s k e t t e  c a n n o t  be d u p l i c a t e d  by s t a n d a r d  
c o m p u t e r  e q u i p m e n t .  If the d i s t r i b u t i o n  d i s k e t t e  b e c o m e s  
c o m p l e t e l y  u n r e a d a b l e ,  r e t u r n  it to A B A C U S  S o f t w a r e  fo r a 
r e p l a c e m e n t  at a n o m i n a l  cost of $10.00.
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DIEINIIIQNS

This manual uses a Dumber of terns which Bay or Bay Dot be 
familiar to you. In order to avoid any confusion, these 
terms are explained next:

DATA I I I M S  AND D A T A  VALUES

A d ata item is a l e a s u r e i e n t  s n a p s h o t  w i t h  w h i c h  we can 
a s s o c i a t e  a n u m b e r  c a l l e d  a data value. A n o t h e r  name for 
d ata item is a point. An e x a m p l e  of a data item is the high 
t e m p e r a t u r e  for a given date and its d a t a  v a l u e  is 90 
(d e g r e e s ).

D A T A  SET

This is a name a p p l i e d  to a gr o u p  of r e l a t e d  d ata items. For 
example, the v a l u e s  of m o n t h l y  sales for a yea r  w o u l d  be a 
d a t a  set. So w o u l d  the d a i l y  h i g h  t e m p e r a t u r e s  day by day 
for a m o n t h  or year.

A s e c o n d  data set c o u l d  be the dai l y  low t e m p e r a t u r e s  for a 
m o n t h  or year. We call th ese types of d ata sets o n e 
d i m e n s i o n a l  .

Som e  dat a  sets r e q u i r e  two v a l u e s  for eac h  p o i n t  (an X and a 
Y c o o r d i n a t e ) .  An e x a m p l e  w o u l d  be the dat a  set w h i c h  has a 
l i f e s p a n  v a l u e  (years) for v a r y i n g  n u m b e r  of c i g a r e t t e s  
s m o k e d  per day. We will call these types of d a t a  sets two- 
d i m e n s i o n a l  .

D A T *  G R O U P I N G

For o n e - d i m e n s i o n a 1 data sets, y o u  Bust h a v e  a w a y  to gro u p
the dat a  points. This is the data g r o u p i n g  name. It nay be 
days, months, y e a r s  or any i d e n t i f i c a t i o n  of the i n d i v i d u a l  

p o i n t s  .

Fo r t w o - d i m e n s i o n a l  data sets, no s p e c i a l  d ata g r o u p i n g  is
n e e d e d  b e c a u s e  e a c h  poi n t  has two values.

I N D E P E N D E N T  AXIS

For the o n e - d i i e n s i o n a l  case, thi s  is the axis w h i c h  shows
the d a t a  g r o u p i n g  info r a a t i o n .

F or the t w o - d i m e n s i o n a l  case, this is the X-axis, w h i c h
i n c r e a s e s  from left to right.

D E P E N D E N T  AXIS

In the o n e - d i m e n s i o n a l  case, this is the axis w h i c h  d i s p l a y s  
the d a t a  values.
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In the t w o - d i m e n s i o n a l  case, this is the Y-axis, w h i c h  
in c r e a s e s  from b o t t o m  to top.

L E G E N D S

T h e s e  are the " l a b e l s "  w h i c h  e x p l a i n  each axis on the chart.

C H A R T P L O T - 6 4  is set up for 4 data sets at a time and each 
■ay h a v e  up to 55 points. The s e  n u m b e r s  « a y  be chang ed, 
p r o v i d e d  the r e  is e n o u g h  l e n o r y  avai l a b l e .
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?II J O Y S  OF I N T E R F A C I N G

I n t e r f a c i n g  l e a n s  the w a y  that a d e v i c e  (such as a p r i n t e r  
or p l o t t e r )  is e l e c t r i c a l l y  c o n n e c t e d  to the compu t e r .  The

•
very s i m p l e s t  w a y  to i n t e r f a c e  is to s e l e c t  a p l o t t e r  w h i c h  
is m a d e  to d i r e c t l y  a t t a c h  to the C o m m o d o r e  '64. Then all 
you h a v e  to do is to a t t a c h  the ca b l e  to eac h  d e v i c e  and use 
them. Lif e  is not that simple, b e c a u s e  the r e  is onl y  one 
p l o t t e r  p r e s e n t l y  a v a i l a b l e  w i t h  that kin d  of i n t e r f a c e — the 
C o m m o d o r e  1520.

All the rest of the p l o t t e r s  in the w o r l d  h ave some oth e r  
k i n d  of interface!

C E N T R O N I C S  I N T E R F A C E

The e a s i e s t  to use is the C e n t r o n i c s  i nterface. To use a 
p l o t t e r  w i t h  s u c h  an interface, you wil l  h ave to b u y  an 
i n t e r f a c e  unit w h i c h  plu g s  into the r o u n d  serial I/O 
c o n n e c t o r  in the bac k  of the '64 or 1541 disk d r i v e  and 
c o n v e r t s  the s i g n a l s  to the C e n t r o n i c s  36 pin standard. 
Ca rdco, M i c r o w o r l d ,  MSI and oth e r  m a n u f a c t u r e r s  m a k e  such 
i n t e r f a c e s .  C o m p l i c a t i o n s  ari s e  w i t h  the s e l e c t i o n  (either 
t h r o u g h  s w i t c h e s  on the unit or by a s e c o n d a r y  a d d r e s s  in 
the fil e  O P E N  c o m m a n d )  of code t r a n s l a t i o n ,  a u t o m a t i c  
l i nefe eds , etc. F o r t u n a t e l y ,  all p l o t t e r s  we have tried 
o p e r a t e  as pl a i n  ASC I I  (7-bit) devices, and l i n e f e e d s  d o n ’t 
af f e c t  any plots. T h e r e f o r e  if you set the i n t e r f a c e  for 
s t a n d a r d  ASCII o u t p u t  it s h o u l d  w o r k  ok. W h e n  you c o n f i g u r e  
C H A R T P L O T - 6 4  to y o u r  h a r d w a r e ,  sel e c t  the S E R I A L  BUS (IEEE) 
I/O option. U n l e s s  the r e  is a s p e c i a l  c od e  n e e d e d  for the 
in terface, se l e c t  s e c o n d a r y  a d d r e s s  0 for the p l o t t e r  and 
a n s w e r  "N" to the p l o t t e r  t r a n s l a t i o n  question.

R S - 2 3 2  S E R I A L  I N T E R F A C E S

The mos t  p o p u l a r  typ e  of i n t e r f a c i n g  is RS-232. Thi s  is a 
" s t a n d a r d "  bui l t  a r o u n d  a 2 5 - p i n  c o n n e c t o r  w i d e l y  use d  in 
t e l e c o m m u n i c a t i o n s .  The C o m m o d o r e  ’64 has p r o g r a m s  in r e a d 
o n l y  m e m o r y  (ROM) w h i c h  o u t p u t  and r ead d a t a  in the RS - 2 3 2  
format. The b i g g e s t  p r o b l e m  is that w h i l e  RS - 2 3 2  
C O N N E C T O R S  are standard, almost n o t h i n g  e l s e  is!

The first p r o b l e m  is the v o l t a g e  levels. The " s t a n d a r d "  
d e f i n e s  +12 volts as a "1" and -12 vo l t s  as a "0". The ’64 
d e f i n e s  +5 vol t s  as "1" and 0 v o l t s  as "0". U n l e s s  y o u  can 
fin d  a p l o t t e r  w h i c h  w o r k s  on the ’64 v o l t a g e  levels (also 
k n o w n  as TTL v o l t a g e s ) ,  you w i l l  h a v e  to b u y  a RS - 2 3 2  
i n t e r f a c e  to c o n v e r t  v o l t a g e  lev els b e t w e e n  the *64 and the 
R S - 2 3 2  p l o tter. C o m m o d o r e  m a k e s  one (VIC 1011A) and the 
D A T A 2 0  Corp. m a k e s  one also. T h e s e  two i n t e r f a c e s  p e r f o r m  
the n e c e s s a r y  v o l t a g e  c o n v e r s i o n s ,  but o t h e r s  M A Y  NOT! If 
you p l a n  to use RS-232, che c k  this point c a r e f u l l y !

- 8 -
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The nex t  p r o b l e m  area is signal and c ontrol lines. T h e r e  are 
two s i g n a l  lines d e f i n e d  in RS - 2 3 2  devices, one for data 
fro m  the host c o m p u t e r  (’64) to the p l o t t e r  and the second 
from the p l o t t e r  to the host. N o r m a l l y  the first (host to 
p l o t t e r )  is on pin 3 and the o t h e r  (the signal line fro m  the 
p l o t t e r  to c o m p u t e r )  on pin 2 (this re t u r n  d a t a  line from 
p l o t t e r  to host is n e e d e d  only for one of the two control 
m e t h o d s - s e e  below). H o w e v e r  one p l o t t e r  we use d  (Rol and) has 
the m  the o t h e r  w a y  around!

A n o t h e r  line n e e d e d  is signal g r o u n d - n o r m a l l y  f o u n d  on pin 
7.

As m e n t i o n e d  earlier, R S - 2 3 2  was d e v e l o p e d  in a 
c o m m u n i c a t i o n s  context, w h e r e  it wa s e x p e c t e d  to h ave data 
t r a n s m i s s i o n  b o t h  ways. In this p l o t t e r  a p p l i c a t i o n ,  all of 
the c o m m a n d s  for the p l o t t e r  are g e n e r a t e d  by the computer. 
The only r e s p o n s e  n e e d e d  fro m  the p l o t t e r  is a si g n a l  to the 
c o m p u t e r  to " h o l d - o f f "  s e n d i n g  dat a  b e c a u s e  the p l o t t e r  
c a n n o t  h a n d l e  any l o r e  commands. Som e  p l o t t e r s  hav e  b u f f e r  
■emories (up to 550 byt es) w h e r e  c o m m a n d s  are s t o r e d  as 
r e c e i v e d  and h e l d  unt i l  the p l o t t e r  can e x e c u t e  them. 
N o n e t h e l e s s ,  the b u f f e r  can fill, r e q u i r i n g  a h o l d - o f f  
si g n a l  to a v o i d  loss of data.

C H A R T P L O T - 6 4  p r o v i d e s  su p p o r t  for two d i f f e r e n t  ■ethods of 
s i g nalling:

D T R  (Data T e r m i n a l  Ready) line m o n i t o r i n g .

The R S - 2 3 2  c o n v e n t i o n  p r o v i d e s  for a wir e  (pin 20 usually) 
w h i c h  has a +12 vol t s  on it if the p l o t t e r  can ac c e p t  l o r e  
data. W h e n  it cannot, the v o l t a g e  goes to 0 (or -12 volts). 
The R O M  p r o g r a m s  for R S - 2 3 2  in the '64 a u t o m a t i c a l l y  stop 
the t r a n s m i s s i o n  of dat a  w h e n  this line goes low and resume 
(w ith s o m e  help) w hen th e line goes h i g h  again. R S - 2 3 2  
i n t e r f a c e s  p r o v i d e  for this co n t r o l  signal, but be c a r e f u l -  
the v o l t a g e s  m a y  be r e v e r s e d  (I had to b y p a s s  the D A T A 2 0  for 
this line b e c a u s e  it s w i t c h e d  pola r i t y ) .  If you w a n t  to use 
this m e t h o d  of c o n t r o l  ( i t’s m o r e  r e l i a b l e  than th e next), 
s e l e c t  the DTR o p t i o n  in the c o n f i g u r a t o r .

X O N / X O F F  s i g n a l l i n g

If i n c l u d e d  in the p l o t t e r  design, this m e t h o d  of co n t r o l  
use s  the dat a  si g n a l  line from the p l o t t e r  to the c o m p u t e r  
i n s t e a d  of the D T R  c o n t r o l  line. W h e n  the p l o t t e r  b u f f e r  
fills, the p l o t t e r  sen d s  a p a r t i c u l a r  c h a r a c t e r  (X-OFF or 
DC3 w h i c h  is 19 in d e c i m a l / $ 1 3  in h e x a d e c i m a l ). The 
C H A R T P L O T  o u t p u t  m o d u l e  l i stens to the s i g n a l s  fro m  the 
p l o t t e r  and w h e n  X - O F F  or DC3 is recei v e d ,  tu r n s  off data 
tr a n s m i s s i o n .  O f  co urse, the r e  is a n o t h e r  c h a r a c t e r  (X-ON or 
DC1 - 17 d e c i m a l / $ l l  in h e x a d e c i m a l )  w h i c h  t e l l B  the 
c o m p u t e r  to r e s t a r t  t r a n s m i s s i o n .
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To use this m ethod, s e l e c t  the X O N / X O F F  o p t i o n  in the 
c o n f i g u r a t o r .  This m e t h o d  seems to be s l i g h t l y  less r e l i a b l e  
than the DTR m ethod, e s p e c i a l l y  at h i g h  b a u d  rates. I have 
als o  e n c o u n t e r e d  a s t r a n g e  signal c h a r a c t e r  (decimal 38/ $ 2 6  
hex) i n s t e a d  of DC3 f rom the H o u s t o n  I n s t r u m e n t s  p l o t t e r  
onl y  on the first h o l d o f f — a f t e r w a r d s  it send s DC3. 
( C H A R T P L O T - 6 4  has been m o d i f i e d  to also r e s p o n d  to this 
c h a r a c t e r  it as t h o u g h  it is a DC3)

BAU D  RATE

C H A R T P L O T - 6 4  s u p p o r t s  all ’64 b a u d  rat e s  from 50 to 2400 
baud. Se l e c t  the n u m b e r  c o r r e s p o n d i n g  to the rate desi red.

STO P  BITS

E i t h e r  1 or 2 s top bit s  m a y  be selected.

WOR D  L E N G T H

W o r d  l e n g t h s  of 5, 6 , 7  or 8 bits m a y  be selected.

P A R I T Y  O P T I O N S

None, odd, even, mar k  or spa c e  p a r i t y  o p t i o n s  m a y  be 
selec t e d .

HAL F  OR FUL L  D U P L E X

Use h a l f  d u p l e x  u n l e s s  full d u p l e x  is s p e c i f i c a l l y  requir ed.

At the end of the R S - 2 3 2  part of the c o n f i g u r a t o r  program, 
the v a l u e s  of the c o m m a n d  and c o n t r o l  r e g i s t e r s  are 
d i s p l a y e d  as the y  s p e c i f y  all R S - 2 3 2  options. (See C-64 
P r o g r a m m e r’s R e f e r e n c e  G u i d e  for e x p l a n a t i o n  if y o u r ’re 
i n t e r e s t e d ) .

C A B L E S  AND C O N N E C T O R S

T h e r e’s a goo d  c h a n c e  y o u  will n e e d  e x t r a  c a b l e  or 
m a l e / f e m a l e  c o n n e c t o r s  to c o m p l e t e  the c o n n e c t i o n  b e t w e e n  
the R S - 2 3 2  i n t e r f a c e  and th e plotte r. M o s t  R a d i o  Sha c k  
s t o r e s  c a r r y  the 25 pin c o n n e c t o r s  an d 25 w i r e  flat cable.

P L O T T E R  S W I T C H E S

Th e r e  ar e n o r m a l l y  som e  s w i t c h e s  on the b a c k  of an R S - 2 3 2  
p l o tter, to set the b a u d  rate, parity, etc. C o n s u l t  the 
p l o t t e r  m a n u a l  an d set t h e s e  a c c o r d i n g l y .

B e c a u s e  the r e  seems to be so little in R S - 2 3 2  w h i c h  is
r e a l l y  s t a n d a r d ,  WE C A N N O T  A C C E P T  A N Y  R E S P O N S I B I L I T Y  FOR
D A M A G E  TO C O M P U T E R S ,  P L O T T E R S  OR INTE R F A C E S .  In ord e r  to
h e l p  you and y o u r  dealer, we are i n c l u d i n g  th e d e t a i l s  of
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the w i r i n g  and p r o g r a m  c o n f i g u r a t i o n s  use d  
p l o t t e r s  u sed to d e v e l o p  C H A R T P L O T - 6 4  
C o n f i g u r a t i o n s  Tested). T his s h o u l d  h elp to 
q u e s t i o n s .  If not, call A B A C U S  at 6 1 6 - 2 4 1 — 5510

wi t h  the 8 
( A P P E N D I X  A- 

an s w e r  your

- 11 -
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S I T T I N G  S T A R T B D  W I T H  CHARTPLOTr§4

C H A R T P L O T  is o p e r a t e d  t h r o u g h  i e n u  sele c t i o n s .  Eac h  ienu and 
input s c r e e n  has a n u m b e r  in the u p p e r  left corner. This 
■anual is i n d e x e d  by tho s e  n u m b e r s  to m a k e  it eas y  to find 
l o r e  i n f o r m a t i o n  about a s c r e e n  entry.

All of the l e n u s  hav e  an o p t i o n  (0) to r e t u r n  you to the 
m a i n  n e n u  if you d e c i d e  that you d o n’t w a n t  to se l e c t  any 
o p t i o n s  on that ienu.

If y o u  a c c i d e n t a l l y  get into a m e n u  o p t i o n  you d o n’t want, 
pre s s  and h old the R U N / S T O P  KEY and press the R E S T O R E  key. 
The s c r e e n  w ill c l e a r  and say " R E A D Y . "  T hen t ype G O T O  5 and 
press < R E T U R N >  to go to the l ain nenu. No d ata wil l  be lost 
by this m e thod. Do not type RUN or you will cle a r  all data, 
s p e c i f i c a t i o n s ,  etc. T h e r e  are th r e e  kin d s  of r e s p o n s e s  you 
w ill h av e to m a k e  to C H A R T P L O T  p r o m p t s  on the screen. The 
first t ype is s i m p l e  yes or no answers. T h e s e  are i n d i c a t e d  
b y  the ? f o l l o w e d  by (y/n) and the r e  is no b l i n k i n g  sq u a r e  
c u r s o r  on the screen. S i m p l y  pre s s  the the Y or N key (none 
of the ot h e r s  will work). Your c h o i c e  w ill be sho w n  on the 
s c r e e n  and C H A R T P L O T  wil l  take the p r o p e r  action.

W h e n  you are a s k e d  to key data into the computer, a prompt
of --- > a p p e a r s  for n u m e r i c  dat a  in front of the d efault
valu e. S i m p l y  press < R E T U R N >  to ac c e p t  that v a l u e  or key in 
y o u r  n e w  data and pre s s  <RETURN>.

For s t r i n g  type input (s uch as labels and titles), the 
p r o m p t  is -->> in front of the d e f a u l t  v a l u e  in qu otes. As 
w i t h  n u m e r i c  data, press < R E T U R N >  to acc e p t  that v a l u e  or 
k e y  in y o u r  new d ata and pr e s s  <RETURN>. If the d a t a  y o u  key 
does not c o n t a i n  a c o m m a  (,) you  m a y  o v e r w r i t e  the right 
q uo t e  mark. If the data c o n t a i n s  on e or m o r e  c o m m a s  (such as 
"SALES, 1983"), insert the data W I T H I N  the quotes. M a x i m u m  
s ize of s t r i n g s  is 75 bytes.

O P E R A T I O N

The s i m p l e s t  w a y  to use C H A R T P L O T - 6 4  is to k e y  in y o u r  data, 
a d j u s t  the char t s p e c i f i c a t i o n s  u s i n g  s e v e r a l  of the i e n u  
options, and then d i s p l a y  the chart on the sc reen. The F5 
k ey r e t u r n s  y o u  to the m a i n  m e n u  w h i l e  k e e p i n g  the latest 
c ha r t  d i s p l a y e d  a v a i l a b l e  at the t o u c h  of the F7 key. If you 
w i s h  to c h a n g e  any of the chart  s p e c i f i c a t i o n s ,  y o u  can do 
so and t hen i m m e d i a t e l y  r e d i s p l a y  the new chart. A f t e r  you 
h a v e  d e s i g n e d  the chart to you r  s a t i s f a c t i o n ,  it l a y  be 
p r i nted, p l o t t e d  or sav e d  to disk.

You m a y  save the chart s p e c i f i c a t i o n s  to dis k  for use at 
a n o t h e r  time, or for use w i t h  o t h e r  dat a  files. The d ata may 
be B a v e d  to disk. Dat a  is s a v e d  on disk s e p a r a t e l y  fro m  the 
cha r t  s p e c i f i c a t i o n s .
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D I S K  N O T E S -  In o r d e r  to a l l o w  u s i n g  the s ane n a m e s  for the 
dat a  and s p e c i f i c a t i o n  files, C H A R T P L O T  A U T O M A T I C A L L Y  adds a 
’. S’ to the b e g i n n i n g  of e ach s p e c i f i c a t i o n  file n a m e  when 
w r i t i n g  the spec fi les to disk.

•
To a v o i d  p r o b l e m s  w h i c h  s o m e t i m e s  o c c u r  w i t h  the 1541 
disk d r i v e  file r e p l a c e m e n t  open o p t i o n  (0:...), C H A R T P L O T  
s c r a t c h e s  the old file and then w r i t e s  the new file instead, 
w h e n  you se l e c t  the R E P L A C E  file Yes option.

P L O T T E R  F E A T U R E S

M ost p l o t t e r s  p r o v i d e  v a r y i n g  size of a l p h a b e t i c  c h a racters. 
T h e s e  are u s e d  in h e a d i n g s  or labels. The s i z i n g  of most 
c h a r a c t e r  ou t p u t  is c o n t r o l l e d  in C H A R T P L O T  by i n c l u d i n g  the 
s ize w i t h  the c o l o r  selec t i o n .  C H A R T P L O T - 6 4  a u t o m a t i c a l l y  
s e l e c t s  the " s t a n d a r d "  size for c h a r a c t e r s  (the v a l u e  is 
sho w n  in the u p p e r  right c o r n e r  of me n u s  as "cs 8"). W hen 
the c o l o r  is 1-16, the size sent to the p l o t t e r  is 
p r o p o r t i o n a l  to the s t a n d a r d  size. For b i g g e r  or s m a l l e r  
c h a r a c t e r s ,  key the size v a l u e  times 100 and add the col o r  
va l u e  [size of 11 = 1100 + co l o r  red (3) = 1103]. T h e r e  are 
mo r e  d e t a i l s  abo ut this in the m e n u  opti ons.

Some p l o t t e r s  h a v e  mor e  than one pen and can c h a n g e  pens 
a u t o m a t i c a l l y .  W h e n  you st art a p lot (option  6 of m a i n  me nu) 
y ou m a y  se l e c t  a u t o m a t i c  pen chang i n g .  The eight s t a n d a r d

•
s c r e e n  co l o r s  (1-8) and the pen n u m b e r s  you s e l e c t e d  for 
e ach at the time you m a d e  up the c o n f i g u r a t i o n  are shown. 
Y ou m a y  c h a n g e  any of them at this time. M a k e  sure that the 
p r o p e r  c o l o r  pens are in the p r o p e r  p o s i t i o n s  b e f o r e  
c o n t i n u i n g  to plot the chart.

PLO T  S I Z I N G

W h e n  C H A R T P L O T - 6 4  is s t a rted, the fir st p r o m p t  is plot w i d t h  
(i nches). The de f a u l t  size is 10 (inches). S p e c i f y  the size 
of the p l o t  ( w it hin  the p a p e r  b o r d e r s ) .  If you o n l y  w a n t  to 
cr e a t e  c h a r t s  for p r i n t e r  ou t p u t  or disk saves, e n t e r  0 as 
th e p lot width. This turns off the s c a l i n g  f u n c t i o n s  and 
r e s u l t s  in a c l e a n e r  s c r e e n  chart.

U n l e s s  0 has b e e n  e n t e r e d  in r e s p o n s e  to the first prompt, 
the s e c o n d  prompt is plot h e i g h t  (i nches). The d e f a u l t  is 7. 
E n t e r  the size you wan t  and pr e s s  return. The  tw o v a l u e s  for 
w i d t h  and he i g h t  set u p  all of the s c a l i n g  and s i z i n g  
n e c e s s a r y .  The m a i n  m e n u  wil l  t hen ap pear. A n o t h e r  ch art 
s c a l i n g  o p t i o n  is a v a i l a b l e  w hen you are re a d y  to plot the 
chart. Y o u  m a y  c h a n g e  the o v e r a l l  s ize of the cha r t  b y  a

•
p e r c e n t a g e  of the o r i g i n a l  size (when y ou  e n t e r e d  the cha rt 
w i d t h  and heigh t ) .  The d e f a u l t  is 100% and if y o u  sel e c t  
this (by p r e s s i n g  <RETU R N > ) ,  the chart wil l  be d r a w n  the 
o r i g i n a l  size. If you e n t e r  a n o t h e r  p e r c e n t  (80%) then the 
cha r t  w i l l  be r e d u c e d  to 80% of the o r i g i n a l  size. NOT E -  
Thi s  is i n t e n d e d  for small s ize a d j u s t m e n t s .  If y o u  ent e r

- 13 -
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a v e r y  small p e r c e n t a g e ,  or one way over 100\, the l e t t e r i n g  
of the chart « a y  not be p r o p e r l y  siz e d  and a l i g n e d  on the 
f i n i s h e d  chart.

N o r n a l l y  a chart is dra w n  w i t h  the o r i g i n  (lower left cor n e r

•
of the chart) at the p l o t t e r  start point (HOME p os it i o n ) .  
Y o u  can l o v e  (offset) th e lower left c o r n e r  t h r o u g h  i e n u  
o p t i o n  " 3 . 3 . 5 - C H A R T  O F F S E T” (in inches).

T he next s e c t i o n  is c a l l e d  a C H A R T P L O T - 6 4  T U T O R I A L  w h i c h  
leads you t h r o u g h  some of the b a s i c s  of this p o w e r f u l  
package.

- 14 -
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A C H A R T P L O T  T U T O R I A L

The first step is to load C H A R T P L O T - 6 4  into the computer. If 
you have not already doDe so, see the section L O ADING  
C H A R T P L O T - 6 4 .  If the plot width prompt is showing, press

•
<RETURN>. The plot h e i g h t  prompt w ill ap pear, pre ss 
< R E TURN> again.

If y o u  m a k e  a m i s t a k e  d u r i n g  this tutorial, you can p r o b a b l y  
c o r r e c t  the m i s t a k e  by r e t u r n i n g  to the m a i n  m e n u  an d then 
r e s e l e c t i n g  the function. If you are at an input screen, you 
can a l w a y s  b r e a k  out by h o l d i n g  the R U N / S T O P  key down and 
p r e s s i n g  R E S TORE. This c l e a r s  the s c r e e n  and the c o m p u t e r  
p r i n t s  READY. Typ e  G O T O  5 and press < R E TURN> and yo u will be 
r e t u r n e d  to the m a i n  menu.

This t u t o r i a l  c o n c e n t r a t e s  on the f u n c t i o n s  and o p t i o n s  of 
C H A R T P L O T .  The f a stest w a y  to see the r e s u l t s  is on the 
c o m p u t e r  screen, so y o u  are f r e q u e n t l y  a s k e d  to se l e c t  m ain 
m e n u  o p t i o n  2 ( d i s p l a y  chart on screen). If you wish, the 
chart m a y  be p l o t t e d  instead, by s e l e c t i n g  m e n u  o p t i o n  6 
( p l o t / p r i n t  chart) and the d e f a u l t  o p t i o n  to c h o o s e  the 
p l o t t e r  (you m u s t  have the p l o t t e r  i n t e r f a c e d  and c o n f i g u r e d  
or it p r o b a b l y  w o n ’t work). You m a y  also w i s h  to try the 
p r i n t  o p t i o n  (which w ill w ork onl y  if the chart has b een 
d i s p l a y e d  on the sc r e e n  first), or the chart scr e e n  save 
o p t i o n  (7 ) .

For d e m o n s t r a t i o n  p u r p oses, l e t’s as s u m e  you h a v e  a l e m o n a d e  
s t a n d  w h i c h  you o p e r a t e  for ten wee k s  d u r i n g  the su mmer. The 
s u m m e r  is over and you w ant to m a k e  a chart s h o w i n g  h o w  well 
(or p o orly) you did. E a c h  w eek you m a d e  a w e e k l y  b u d g e t  
b a s e d  on the e x p e c t e d  w e a t h e r  c o n d i t i o n s .  Y o u r  ac t u a l  sales 
and w e e k l y  b u d g e t s  for the s u m m e r  are:

W E E K  SA L E S  B U D G E T

1 $15 . 2 0 $ 1 6 . 0 0
2 17.35 12.00
3 20.70 17.00
4 33. 15 8.00
5 21.91 8.00
6 17. 16 8.00
7 13.45 10.00
8 8. 92 12.00
9 20. 11 10.00

10 13. 17 8. 00

$ 1 8 1 . 1 2 $ 1 0 9 . 0 0

To m a k e  a cha r t  w i t h  this data, sta r t  by s e l e c t i n g  the INPUT 
k M O D I F Y  D A T A  option. E n t e r  1 and pre s s  < R E T U R N >  at the m ain 
menu. {0}.

-  15 -
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Next we s e t u p  the global i n f o r m a t i o n  ab out the data. Select 
o p t i o n  5 G L O B A L  DAT A  SPECS by k e y i n g  5 and <RETURN>. The
fir s t  q u e s t i o n  on sc r e e n  {1.5} is TWO D I M  (Y/N). S i n c e  each
set of n u i b e r s  (sales or b u dget) has o nly one v a l u e  each, 
a n s w e r  "N" and p r e s s  <R ETURN>. N ote that y o u  m u s t  e i t h e r  key
the q u o t e ( " )  o v e r  the quo t e  in front of the letter n or use
the c u r s o r  rig ht key (lower ri ght c o r n e r  of the k e y b o a r d )  to 
■ove o v e r  the quote. If C h a r t p l o t  r e s p o n d s  w i t h  ext r a  
l e t t e r  ns and qu otes, s i m p l y  key the quote, the l e t t e r  n and 
a n o t h e r  q u o t e  and  then; sp a c e s  to cl e a r  out the r e m a i n i n g  
c h a r a c t e r s  on the line and then p r e s s  <RETURN>. The next 
q u e s t i o n  is abo u t  the dat a  grouping. Sin c e  we are u s i n g  
weeks, s e l e c t  opt i o n  2 and press <RETURN>. The next p r o m p t  
is to e n t e r  the s t a r t i n g  wee k  number. S i n c e  we are s t a r t i n g  
w i t h  w e e k  1 (default), pre s s  <RETURN>. You s h o u l d  now be 
b a c k  at the m a i n  menu.

Se l e c t  INP U T  & M O D I F Y  D A T A  by e n t e r i n g  1 and p r e s s i n g  
< R E T U R N > . F o l l o w  this w i t h  INPUT DAT A  F R O M  K E Y B O A R D  by 
e n t e r i n g  1 and < R E T U R N > . T h e  first p r o m p t  at s c r e e n  {1.1} 
asks you to ent e r  the data set into w h i c h  you wan t  to put 
the data. W e ’ll put A C T U A L  SAL E S  into dat a  set 1 and B U D G E T  
into da t a  set 2. Pr ess < R E TURN> to se l e c t  d a t a  set 1. The 
c o m p u t e r  r e s p o n d s  w i t h  " c l e a r i n g  dat a  s e t l - s u r e ? "  to r e m i n d  
y o u  that if you had any goo d  dat a  in data setl, it wil l  be 
lost if y o u  c o n t i n u e  an d p r e s s  "y". If you pre s s  an y other 
key, you will be r e t u r n e d  to the m a i n  menu. S i n c e  we do 
w a n t  to e n t e r  n e w  data into data set 1, p r e s s  "y". The next
pr o m p t  is for data set name. Key " A C T U A L  1983" as the name
an d p r e s s  < R E T URN>. Next y o u  are a s k e d  for the n u m b e r  of 
dat a  items. Key 10 (number of weeks) and pre s s  <RETURN>. The 
next p r o m p t  asks if you want to e n t e r  the d ata in s e q u e n c e  
or not. If you r e s p o n d  "y", you wil l  be a s k e d  for 10 po i n t s  
in s e q u e n c e .  If you r e s p o n d  "n", you are able to se l e c t
w h i c h  item of dat a  is to be e n t e r e d  and C H A R T P L O T - 6 4  data
w i l l  a c c u m u l a t e  inputs fo r e a c h  poin t. S i n c e  we h a v e  our 
sales  d at a in sequence, pre s s  "y". The 10 data it ems are 
s h o w n  and y o u r  key e d  v a l u e s  r e p l a c e  th e zeros as y o u  ent e r  
them. Now ke y the w e e k l y  sales v a l u e s  from the ta b l e  on the 
p r i o r  page, w i t h  d e c i m a l  points. For e x a mple, key 
" 1 5 . 2 0 < R B T U R N > " for the first item. W h e n  the t e n t h  v a l u e  has 
b e e n  e n t e r e d ,  y o u  will be r e t u r n e d  to the m a i n  me nu. If you 
mak e  a m i s t a k e  in k e y i n g  a value, you can  c o r r e c t  it b e f o r e  
p r e s s i n g  <RETURN>. If y o u  d o n ’t r e a l i z e  y o u  m a d e  a m i s t a k e  
unt i l  later (or have to c h a n g e  d ata for s o m e  o t h e r  reason), 
the A L T E R  o p t i o n  {1.2} a l l o w s  y o u  to c h a n g e  any d a t a  value.

Now in a s i m i l a r  ma nner, e n t e r  the B U D G E T  data. Fro m  m a i n  
m e n u  {0} s e l e c t  o p t i o n s  1 (INPUT & M O D I F Y  DATA). T h e n  f rom 
s c r e e n  {1} e n t e r  a n o t h e r  1 (INPUT D ATA F R O M  K E Y B O A R D ) .  Type
2 to s e l e c t  the n ext data set number. T y p e  " B U D G E T  1983" for 
the d a t a  set name. The n u m b e r  of d a t a  ite ms p r o m p t e d  
d e f a u l t s  to 10 so just p r e s s  <RETURN>. E n t e r  the b u d g e t  
v a l u e s  (s in ce there are no cents, you can t yp e  1 6 < R E T U R N >
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for the fir st v a l u e , e t c . ) .

The next ste p  is to d e f i n e  th e chart type. Fro m  the iiain
i e n u  {0}, select i e n u  o p t i o n  3 (DEFI NE C H ART). Next select
o p t i o n  1 (CHART TYPE). Key in "VG" for v e r t i c a l  graph. Type 
N to the A L T E R  D I S P L A Y  SEQ pr o m p t  and you w ill be r e t u r n e d  
to th e m a i n  ienu.

To see the chart, select o p t i o n  2 ( D I S P L A Y  C H A R T  ON SCREEN) 
from the l ai n i e n u  {0}. To get bac k  to the l a i n  ienu, press 
th e F5 key.

Th e ch a r t  you see c o n t a i n s  m a n y  o p t i o n s  w h i c h  are s e l e c t e d  
a u t o m a t i c a l l y  by C H A R T P L O T - 6 4 .  The next s t e p s  are to i i pro ve  
the chart by c o n t r o l l i n g  t h e s e  features.

B e f o r e  g o i n g  any further, yo u s h o u l d  save the d ata you key e d  
in. Y o u  s h o u l d  R E M O V E  THE D I S T R I B U T I O N  D I S K E T T E  f rom the 
d r i v e  and r e p l a c e  it w i t h  one on w h i c h  you wan t  to save the
data. If the d i s k e t t e  has not b e e n  i n i t i a l i z e d  (NEWed), yo u
can do so by s e l e c t i n g  o p t i o n  5 (FILE C O M M A N D S )  from the
m a i n  m e n u  {0} and then o p t i o n  5 (NEW D I S K E T T E ) .  BE VERY
CAREF U L ,  SIN C E  THE NEW C O M M A N D  C O M P L E T E L Y  ER A S E S  ALL D ATA 
AND P R O G R A M S  ON A D I S K E T T E ! !

To sav e  the data, press the F5 key to see the l a i n  m e n u  and 
then s e l e c t  o p t i o n  4 (SAVE CHART) fro m  th e m a i n  i e n u  {0}. 
Se l e c t  op t i o n  1 (SAVE DATA). U n l e s s  you are u s i n g  a disk 
d r i v e  n u m b e r  oth e r  than 8, pre s s  <RETURN>. The d ata f ile 
name lay be up to 16 c h a r a c t e r s  long. " L E M O N 8 3 "  is a good 
nam e  to use. Key in the n ame and pr e s s  <RETUR N>. Th e disk
dr i v e  runs for a few s e c o n d s  and you are r e t u r n e d  to the
■ain ienu.

Fro m  h e r e  on in this tutor i a l ,  o p t i o n  s e l e c t i o n  f rom the 
n a i n  m e n u  will be sh own u s i n g  / /. Fo r exam ple , to get to
the ch a r t  type s e l e c t i o n  s c r e e n  y o u  h ave to s e l e c t  o p t i o n  3,
then 1. This is s h o r t e n e d  to 3/1/. The "/" le a n s  RETURN.

The chart v e r t i c a l  axis is a u t o m a t i c a l l y  set to the r a n g e  of
the d a t a  - it ra n g e s  froi the lowest to the h i g h e s t  va l u e s
in the data. To l a k e  the cha r t  look l o r e  no rmal, we n e e d  to 
fix up the d e p e n d e n t  axis (data values). Go to 3 / 2 / 2 /  to 
input d e p e n d e n t  axis i n f o r m a t i o n .  K e y  in "$$$ SAL E S  $$$" for 
the legend. S i n c e  we wan t  a nor mal scale, p r e s s  < R E T U R N >  (0 
d e f a u l t )  at the n o n a l / l o g  s c a l e  pronpt. The d e f a u l t  l i n i m u m  
v a l u e  is 0, and we p r o b a b l y  wan t  to leave it at that value, 
so p r e s s  <RETURN>. To l a k e  the cha r t  l o r e  nornal, e n t e r  the 
v a l u e  40 for the l a x i n u n  v a l u e  i n s t e a d  of the 33 . 1 5  w h i c h  
was c o n p u t e d  a u t o n a t i c a l l y . You wil l  h a v e  to s p a c e  ove r  the 
d i g i t s  left on the s c r e e n  b y  33.15. The b a s e  v a l u e  is left 
at 0, b o t t o n  for b a r  c h a r t i n g  options. The n u m b e r  of 
d i v i s i o n s  ( h o r i z o n t a l  lines) can be left at 4, s i n c e  this 
will gi v e  us f our lines, e a c h  at 10, 20, 30 and 40 va lues.
Pr e s s  r e t u r n  to acc e p t  the d e f a u l t  color.
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D i s p l a y  the cha r t  2/ to see the new d e p e n d e n t  axis. 
R e m e m b e r  to pre s s  the F5 key to re t u r n  to the m a i n  ienu. If 
y ou wan t  to c h a n g e  it further, s i m p l y  go b a c k  to sc r e e n
3/2/2/.

The i n d e p e n d e n t  axis in this e x a m p l e  is the data g r o u p i n g  
i n f o r m a t i o n  (weeks). To i m p r o v e  this, go 3/2/1/. Key "—  
1 9 8 3 - - "  for the legend. The s c a l e  is normal, so pr ess 
<RETURN>. The min, max and n u m b e r  of d i v i s i o n s  d o n ’t m a t t e r  
o d  bar ch arts, so just pre s s  <RETURN>. The GRP N A M E S  are 
n o r m a l l y  s h o w n  h o r i z o n t a l l y ,  but b e c a u s e  they are 4
c h a r a c t e r s  long (WK10) and are not separate, we wan t  to show 
them v e r t i c a l l y .  Key a 1 and <RETURN>. Pre s s  < R E T U R N >  at the 
co l o r  p r o m p t  to ac c e p t  the d e f a u l t  color.

D i s p l a y  the chart u s i n g  2/ aga i n  to se e ho w the new
i n d e p e n d e n t  axis looks. N o t e  how the w e e k s  o v e r l a p  the
b o t t o m  legend. This can be fix e d  by a l t e r i n g  the cha rt 
shape. Pr e s s  F5 to r e t u r n  to the m a i n  m e n u  and then go to 
3/2/3/. N o t i c e  the f l a s h i n g  m ark in the lower left corner. 

Use the c u r s o r  up key (with SHIFT) and the m a r k  w i l l  mov e  
up. Put it up about h a l f w a y  b e t w e e n  the 0 and 10. The mark
m a y  also be m o v e d  s i d e w a y s  to a l l o w  m o r e  roo m  alo n g  the left
side w h e n  ne eded. Pr e s s  <RETURN>. Now the mar k  will flash in 
the u p p e r  right co rner. S i n c e  t h e r e  is no r e a s o n  to c h a n g e  
that p o s i t i o n  now, s i m p l y  press <RETURN>.

N o w  d i s p l a y  the chart 2/ to see if the b o t t o m  le g e n d  is 
sat isf a c t o r y .

Next, l e t ’s fix the title. P r e s s  F5 a g a i n  and then go to 
3 / 4 / 1 /  and key "** L E M O N A D E  STA N D  SALES **" and press 

<RETURN>. The f l a s h i n g  m a r k  in the top line al l o w s  you to
r e p o s i t i o n  the title (move it right a li ttle) and  pr ess 
< R E T U R N > . Pre s s  < R E T U R N >  to use the d e f a u l t  color.

Now l e t’s m o v e  the data set l e g e n d  to the right. Go to
3 / 4 / 2 /  and m o v e  the f l a s h i n g  m a r k  to the right h a l f  of the

cha r t  (above WK6) and then press <RETURN>.

No w  l e t’s c h a n g e  the line m a r k i n g s .  G o  to 3/3/1/- For the 
A C T U A L  (data set 1) l e t’s use a le t t e r  A for the p l o t t i n g  
symbol. Pre s s  shi f t  and "A" and p r e s s  <RETU R N > .  The n  ch o o s e  
a s o l i d  line for act u a l  dat a  (press S and <RET U R N > ) .  Pre ss 
< R E T U R N >  to d e f a u l t  the c o l o r  to black. N o w  for the s e c o n d  
d a t a  set (budget), use B for the p l o t t i n g  s y m b o l  and a 
d a s h e d  line.

Use o p t i o n  2 to d i s p l a y  y o u r  w o r k  again.

If y o u ' r e  s a t i s f i e d ,  sav e  the chart s p e c i f i c a t i o n .  First 
pr e s s  F5 and go to 4/2/. A f t e r  the d isk d r i v e  d e v i c e  
p r omp t, you s h o u l d  see the n ame u n d e r  w h i c h  you s a v e d  the 
data. Y o u  m a y  u s e  the sam e  n a m e  for the sp e c s  si n c e
C H A R T P L O T  adds a ’. S’ in fro nt of the na m e  of s p e c i f i c a t i o n
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files. Pre s s  <RETURN>. The disk w ill run for about 15 secs.,
and then return you to the m a i n  aenu.

S u p p o s e  we want to add last y ear dat a  to this chart. On the
d i s t r i b u t i o n  d i s k e t t e  is LEM0N82, a file w i t h  b u d g e t  and
ac t u a l  fro m  last year. To add this to y o u r  chart, go to 
1/8/ to use the d i r e c t o r y .  Key the d e v i c e  n u m b e r  first and 
p re s s  <RETURN>. Se l e c t  d ata files (press 1 8. <RETURN >).
S e l e c t  the L E M 0 N 8 2  file (key in the n u m b e r  f o u n d  a l o n g  the 
left e d g e  of the s c r e e n  a l o n g  sid e  the f i l e n a m e  L E M 0 N 8 2  and 
pre s s  <RETUR N>. The READ D ATA FILE s c r e e n  asks for a 
d e v i c e . K e y  the n u m b e r  (8) and <RETURN>. C H A R T P L O T  next 
d i s p l a y s  the name of the file you selected. If ok, press 
<RETURN>. The n e x t  p r o m p t  is DIF file (y/n). S i n c e  this is 
not, pre s s  N. N o w  you will be p r e s e n t e d  w i t h  e ach d ata set 
s a v e d  in the file. The first is " A C T U A L  1982". S i n c e  we wan t  
that data, pr e s s  Y to rea d  it in. S e l e c t  a dat a  set into 
w h i c h  C H A R T P L O T - 6 4  will read the data b y  p r e s s i n g  3 *>
<RETURN>. The next s c r e e n  sho ws the next d at a  set in the
f i l e  (BUDGET). S i n c e  last y e a r ’s b u d g e t  is not ne eded, 
b y p a s s  it by p r e s s i n g  N. The next prompt is to cho os e 
w h e t h e r  or not to accept data g r o u p  n a m e s  ( W K 1 ,W K 2 ,e t c ) . 
S i n c e  the na m e s  are a l r e a d y  in the computer, pre s s  N to 
b y p a s  s .

Go to s c r e e n  2/ to see how that thi r d  d ata set is add e d  to 
you r  chart!

Go to sc r e e n  3 / 3 / 1 /  to c h a n g e  the p l o t t i n g  c h a r a c t e r  for
last y e a r’s data (data set 3). Press < R E T U R N >  three tim es 
to leav e th e o p t i o n s  for data set 1 as the y  we re. Pre s s  
< R E T U R N >  three m o r e  times to le ave d a t a  set 2 o p t i o n s  alone. 
Then for da t a  set three, key "L" for the p l o t t i n g  c h a r a c t e r  
and pre s s  <R E T U R N > , key "N" for no line and press < R E TURN> 
and then pre s s  < R E TURN> to leave the col o r  the de f a u l t  
( l = b l a c k ) .

Go to s c r e e n  2/ to plot the r e v i s e d  chart.

Yo u  can e a s i l y  c h a n g e  this to a b a r  chart. Press F5 then go 
to 3 /1 / and s e l e c t  VB as the cha r t  type. P r e s s  N to b y p a s s  
a l t e r i n g  the d i s p l a y  seque n c e .  T r y  d i s p l a y i n g  the new bar 
c ha r t  u s i n g  2/. Y o u  w i l l  get the m e s s a g e  BAR S  TOO WIDE. 
Pre s s  < R E T U R N >  the n  go to s c r e e n  3/ 3 / 3 /  to ad j u s t  the bar 
width. Pr e s s  < R E T U R N >  at the fir s t  p r o m p t  (Mixed bar
g r o u p i n g ) .  C h a n g e  the b a r  w i d t h  to 45 and le ave the spa c e
b e t w e e n  the bar s  at 7. For e a c h  bar y o u  m a y  s e l e c t  the
f i l l i n g  o p t i o n s  and d r a w i n g  color. S e l e c t  fill o p t i o n  3 
( h o r i z o n t a l  lines) and d e f a u l t  the bar fill s p a c i n g  and
d r a w i n g  c o l o r  for line 1 (A CTUAL). Use fill o p t i o n  5
( d i a g o n a l  lines) for b u d g e t  and fill o p t i o n  2 (vertical
lines) for dat a  set 3 (last yr).

Go to s c r e e n  2/ to see th e bar chart.
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N ote ho w the M I X E D  type of bar ch a r t  i n t e r s p e r s e s  the thr ee 
d ata sets. Go to s c r e e n  3 / 3 / 3 /  and se l e c t  the G (GROUPED) 
b ar group i n g ,  d e f a u l t  all the rest an d then go to s c r e e n  2/ 
to d i s p l a y  the cha r t  in g r o u p e d  format.

To see the use of the s e q u e n c e  a l t e r a t i o n ,  go to sc r e e n  
3 / 3 / 3 /  and go bac k  to the M i x e d  bar g r o u p i n g  and d e f a u l t  the 
rest. Then go to s c r e e n  3/1/ to select cha r t  type. Press 
<R E TU RN > at the chart type p r o m p t  to kee p  V B . The n  press Y 
at the A L T E R  D ISP SEQ? prompt. The four dat a  set nam e s  in 
the c o m p u t e r  Bre sho w n  (d ata set 4 still has d e f a u l t  name). 
P r e s s  1 and < R E T U R N >  to se l e c t  dat a  set 1 and then pre s s  3 
an d < R E T U R N >  to s e l e c t  d a t a  set 3. This w i l l  s h o w  A C T U A L  83 
and A C T U A L  82 only. Pre s s  0 and < R E T U R N >  to end the 
seque n c e .  Y o u r  c h o i c e  is now shown. If ok, p r e s s  Y to go 
b a c k  to the m a i n  ienu. Go to s c r e e n  2/ to see the chart, 
(you can w i d e n  the bars to 65 to m a k e  it e a s i e r  to read by 
goi n g  to s c r e e n  3/3/3/). Note also that you s h o u l d  ch a n g e  
th e dat a  g r o u p i n g  axis le g e n d  to s o m e t h i n g  like " S U M M E R  
W E E K S "  or "WE E K  C O M P A R I S O N "  by g o i n g  to s c r e e n  3/2/1/.

To see h o w  the b a s e  v a l u e  works, l e t’s a s s u m e  we w a n t  to see 
how m u c h  above or b e l o w  an a v e r a g e  of 12 per wee k  our sa les 
are. Go to s c r e e n  3 / 2 / 2 /  and key 12 in the b a s e  v a l u e  and 
p r e s s  <RETU R N > .  T ake the d e f a u l t s  on the o t h e r  values.  Then 
go to s c r e e n  2/. S i n c e  m o s t  p e o p l e  like a line for the b ase 
value, add one u s i n g  the chart lines option. Go to screen 
3/5/. T h e r e  can be up to six lines. Sel e c t  line 1 and pres s 
<RETURN>. The v a l u e  at the left s h o u l d  be 12. N o r m a l l y  you 
will wan t  the same v a l u e  on the o t h e r  end ( h o r i z o n t a l  line). 
Ent e r  the val u e  12 and pre s s  < R E T U R N >  at the s e c o n d  prompt. 
The n  se l e c t  a s o l i d  line (press S and < RE TU R N > ) .  Key 1 and 
pre s s  < R E T U R N >  for bla c k  color. Now d i s p l a y  the chart again 
w i t h  s c r e e n  2/.

To c h a n g e  this to a h o r i z o n t a l  chart, go to s c r e e n  3/3/3/ 
to c h a n g e  the b a r  w i d t h  to 30 (there are less p l o t t i n g  
p o i n t s  in the v e r t i c a l  d i r e c t i o n ) .  Go to s c r e e n  3 /1/ to 
sel e c t  chart type of HB. D i s p l a y  it. Note that the f o l l o w i n g  
c h a n g e s  are needed:

Go to s c r e e n  3/2/1/. C h a n g e  the GRP N A M E S  code b a c k  to
h o r i z o n t a l  (0) a l o n g  the left edge.

Go to s c r e e n  3/ 2/3/. M o v e  the b o t t o m  of the r e c t a n g l e  down 
(under the 0), and then m o v e  over to the rig ht (to about 5) 
a nd p r e s s  <R ET URN >.  M o v e  the top c o r n e r  dow n  (under A C T U A L  
1982) and press < R E T U R N > .

N o w  go to 2/ to d i s p l a y  the chart again.

Y o u  ca n c r e a t e  a pie ch a r t  of the c u r r e n t  yea r  sales by 
g o i n g  to s c r e e n  3/1/. S e l e c t  a Pie chart by p r e s s i n g  P (and 
a b l a n k  to c l e a r  the B) and <RETURN>. W h e n  you d i s p l a y  the
c h a r t  2/, you ar e a s k e d  w h i c h  d ata set y o u  wan t  to display.
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Key 1 and press <RETURN>. W h e n e v e r  you dra w  a pie chart you 
will be as k e d  if you w a n t  to c h a n g e  a n y t h i n g  about the 
s e g m e n t s  (colors, s e p a r a t i o n ,  fill). Sin c e  you Bus t  s p e c i f y  
this now, pr e s s  4. Then you are a s k e d  for the size, color, 
fill and s e p a r a t i o n  op t i o n  for e ach segment. To B a k e  it eas y

•
to start, key 1 ( b l a c k - a u t o m a t i c  size) for the s i z e - c o l o r ,  0 
for the fill ang l e  (0=no fill) and 0 for the s e p a r a t i o n  for 
th e fir s t  segment, 1/ 1 / 0 /  ( b 1 a c k - v e r t i c a l  f i l l - n o
s e p a r a t i o n )  for the second, 1/2/0/ for the third, etc. Whe n  
th e last s e g m e n t  c o l o r  has be entered, the pie chart will be 
d r a w n .

To get aor e  feel for the options, r e d r a w  the chart u s i n g  
1/0/9/ ( b l a c k - n o  f i l l - B B x i » u m  s e p a r a t i o n )  for the first 
s e g m e n t  and use the p r i o r  va l u e s  for the rest. N o t i c e  how 
the fi rst s e c t i o n  is s e p a r a t e d  from the others.

See the s a m p l e  ch a r t s  in A P P E N D I X  J - S A M P L E  C H A R T S

- 21 -
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101 M A I N  M E N U

This i e n u  is the B a i n  c o n t r o l  poi n t  fo r C H A R T P L O T .  All
f u n c t i o n s  r e t u r n  to this ienu. If the p r o g r a m  stops for some
reason, you may re s t a r t  it w i t h  a G O T O  5. It wil l  return 
y o u  to this i e n u  w i t h o u t  l o s i n g  any dat a  or s p e c i f i c a t i o n s  
a l r e a d y  ke y e d  in.

D I M E N S I O N S  - W h e n  you RUN C H A R T P L O T  you are first ask e d  for 
the d i m e n s i o n s  of the d e s i r e d  chart: [plot w i d t h  (inches)
and plot he i g h t  (inches)]. Th e s e  va l u e s  set up a n u i b e r  of 
s c a l i n g  fa c t o r s  and d e f a u l t  v a l u e s  in the system. P l o t t e r s  
have t h o u s a n d s  of p o i n t s  in the x and y d i r e c t i o n s .  All of 
th e p l o t t i n g  c a l c u l a t i o n s  are done in p l o t t e r  units. Whe n  
d i s p l a y i n g  a ch art on the screen, the p l o t t e r  c o o r d i n a t e  is 
s c a l e d  down to a sc r e e n  c o o r d i n a t e .  B e c a u s e  the B c r e e n  has 
on l y  a d i s c r e t e  n u m b e r  of p o i n t s  (320 h o r i z o n t a l l y  and 200
v e r t i c a l l y ) ,  the r e  is som e  d i s t o r t i o n  of l e t t e r i n g  and
b a r / p i e  f i l l i n g  on the s c r e e n  a l t h o u g h  the plot w ill be ok. 
To p r e v e n t  this sc r e e n  d i s t o r t i o n  in o r d e r  to g ive a good 
sc r e e n  for p r i n t e r  d u m p i n g  or s l i d e  s how purpo s e s ,  e n t e r  a 0 
as the plo t  width. The chart h e i g h t  p r o m p t  wil l  not ap p e a r  
a nd the s c a l i n g  w ill not take place. (note that the data 
will h ave to be r ead in and a s e p a r a t e  cha r t  B a d e  for 
p l o t t e r  p u r p o s e s ) .

C h a r t s  n a y  be off s e t  on the p l o t t e r  fro m  the n o r m a l  home 
(lower left) posit i o n .  The offset is c o n t r o l l e d  by an op t i o n  
in the char t d e f i n i t i o n  m e n u  (3.3.5).

A note about c o l o r s  -

The ’64 can d i s p l a y  16 d i f f e r e n t  colors. In hig h  r e s o l u t i o n  
g r a p h i c  mode, d i f f e r e n t  co l o r s  w i t h i n  8x8 pixel cells will 
" bleed" - all dots in the cell will sho w  w i t h  last col o r  
d i s p l a y e d .  C H A R T P L O T  d e f a u l t s  to b l a c k  p l o t t i n g  on a w h i t e  
sc reen, g i v i n g  the c l e a n e s t  d i s p l a y  on the screen. Of c o u r s e  
the p r i n t e r  dumps are the same c o l o r s  (black & wh ite).

O n e  of the a d v a n t a g e s  of p l o t t e r s  is t h e i r  c a p a b i l i t y  to 
d r a w  ch a r t s  in a a n y  colors. C H A R T P L O T  w i l l  a l l o w  you to 
s p e c i f y  up to 8 c o l o r s  on a chart. W h e n  d r a w i n g  the chart, 
it w ill c h a n g e  the pen a u t o m a t i c a l l y  or d r a w  e v e r y t h i n g  in 
one color, then ask yo u to c h a n g e  the pen, d r aw  e v e r y t h i n g  
in the s e c o n d  color, and so on. For p l o t t e r s  w h i c h  c h a n g e  
p en s  a u t o m a t i c a l l y ,  t h e r e  is a t a b l e  in C H A R T P L O T  of the 
C o m m o d o r e  s c r e e n  co l o r s  (1-8) and the pen n u m b e r  w h i c h  
s h o u l d  be s e l e c t e d  for each. N o r m a l l y  y o u  wil l  use c o l o r s  1

•
(black) and 3-8 for drawing. If you r  p l o t t e r  h a p p e n s  to 
h a v e  red in pen 7 (3 on the s c r een), the t a b l e  s h o u l d  hav e  
c o l o r  3 to se l e c t  pen 7. The C O N F I G E R  p r o g r a m  lets you set 
up this t a b l e  w h e n  you d e f i n e  y o u r  sy stem. E a c h  t i a e  you 
p lot and se l e c t  a u t o m a t i c  pe n chang i n g ,  the tab l e  w ill be 
s h o w n  so y o u  can c h a n g e  the t a b l e  and a l s o  c h e c k  that the 
p r o p e r  c o l o r  pens are in the p r o p e r  holders . If you n e e d  to

- 22 -
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use eig h t  c o l o r s  on the chart, use c o l o r  2 (white) and 
sel e c t  c o l o r  16 (light grey) for the s c r e e n  col o r  in i enu 
opt ion 3.3.2.

- 23 -



C H A R T P L O T - 6 4 / C H A R T P L O T - 1520 A b a c u s  S o f t M a r e

M A I N  M E N U  OPTIONS:

0.1 I N P O T  I M O D I F Y  DAT A

This o p t i o n  takes you to all of the l e n u s  c o n c e r n e d  
w i t h  e n t r y  and c o r r e c t i o n  of data for the chart. 
This is n o r m a l l y  the s t a r t i n g  poi n t  for any chart.

0.2 D I S P L A Y  C H A B T  ON S C R E E N

This o p t i o n  p r o d u c e s  the chart on the screen, b a s e d  
on the dat a  and s p e c i f i c a t i o n s  s t o r e d  in the 
c ompu t e r .  W h e n  the chart is c o m p l e t e d ,  p r e s s  th e F5 
key to s w i t c h  b a c k  to the C H A R T P L O T  m ain ienu. To 
s w i t c h  b ack to the chart, pr e s s  the F7 key.

If you hav e  not s p e c i f i e d  a cha rt type, y ou  wil l  be 
t r a n s f e r r e d  to the chart type s e l e c t i o n  sc r e e n  
{3.1}.

If the chart to be dra w n  is a pie chart, you m ust 
se l e c t  w h i c h  data set is to be used. You are also 
as k e d  to s p e c i f y  the size, color, s e p a r a t i o n  and 
fill v a l u e s  of e a c h  segment.

If a B A S I C  e r r o r  occ u r s  d u r i n g  the d r a w i n g  of the 
chart, the d r a w i n g  p r o c e s s  will stop. Press the F5 
key to v i e w  the e r r o r  m e s sage. Se e A p p e n d i x  b - E R R O R  
M E S S A G E S  for the p o s s i b l e  m e s s a g e s  and their causes. 
Typ e  G O T O  5 to re s u m e  o p e r a t i o n  w i t h o u t  l o s i n g  data 
or s p e c i f i c a t i o n s .

0.3 D E F I N E  C H A R T

This o p t i o n  takes y o u  to all of the chart 
s p e c i f i c a t i o n  and opt i o n  menus. T h e s e  m e n u s  all o w  
you to sel e c t  and ad j u s t  the cha r t  d i s p l a y  
p a r a m e t e r s .

0 .4 S A V E  C H A R T

This o p t i o n  takes y o u  to the m e n u  w h e r e  y o u  can s ave 
the data, the chart s p e c i f i c a t i o n s  or both. T hey are 
s a v e d  s e p a r a t e l y  so that the same s p e c i f i c a t i o n s  may 
be u s e d  w i t h  a v a r i e t y  of d a t a  sets to p r o d u c e  a 
g r o u p  of c o m p a r a t i v e  ch arts. S i m i l a r l y ,  one set of 
d at a m a y  be d i s p l a y e d  s e v e r a l  d i f f e r e n t  w a y s  usi n g  
o t h e r  s p e c i f i c a t i o n s .

0.5 FIL E  C O M M A N D S

This m e n u  o p t i o n  takes you to the m e n u  w h e r e  y o u  can 
re name, cop y  and d e l e t e  files or i n i t i a l i z e  (NEW) 
d i s k e t t e s .
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0 . 6  P L O T / P R I N T  C H A R T

T his o p t i o n  o u t p u t s  the chart on the p l o t t e r  or 
p rinter.

The p l o t t e r  o p t i o n  g e n e r a t e s  the cha r t  and you nay 
s p e c i f y  the size p e r c e n t  and pen s e l e c t i o n s .  If you 
c h o o s e  the p l o t t e r  o p t i o n  for a pie chart, you will 
be a s k e d  to s p e c i f y  the dat a  set and the size, 
color, s e p a r a t i o n  and f i l l i n g  v a l u e s  for each 
segment. See d e t a i l s  on i e n u  o p t i o n  2/.

The p r i n t e r  o p t i o n  cop i e s  the cha r t  s c r e e n  to the 
p r i nter. T h e r e f o r e ,  b e f o r e  u s i n g  the pri n t  option, 
y o u  Bus t  first d i s p l a y  the chart on the s c r e e n  2/.

0.7 S A V B / B E S T O B E  C B A B T  S C B E E N

T his o p t i o n  lets you s ave and lat e r  r e s t o r e  a 
c o m p l e t e  chart d i r e c t l y  from the screen. It is 
u s e f u l  in cases w h e r e  a p r i n t e r  * a y  not be 
a vail a b l e ,  or for p r e s e n t a t i o n s  w h e r e  it w o u l d  be 
t i m e - c o n s u m i n g  to re c a l l  dat a  sets, and c r e a t e  the 
c h a r t s .

0.8 E X I T  TO B A S I C

This o p t i o n  re s e t s  the c o m p u t e r  to no r m a l  BAS I C  
o p e r a t i o n .  B e f o r e  the r e s e t t i n g  p r o c e s s  starts you 
are a s k e d  "ARE Y O U  SURE?". P r e s s  the "Y" k e y  to do 
the reset. P r e s s i n g  any oth e r  key w ill r e t u r n  you to 
the m ain menu.

n n n n  B Y T E S  FBEE

B e c a u s e  the data sets and the d i s p l a y  p r o g r a m s  take 
up a lot of room, the n u m b e r  of r e m a i n i n g  b y t e s  of 
w o r k s p a c e  are d i s p l a y e d  on the m a i n  menu. If the 
n u m b e r  of b y t e s  free is less than abo u t  300, be 
c a u t i o u s  b e c a u s e  a d d i t i o n a l  s p e c i f i c a t i o n  p a r a m e t e r s  
■ay take up the r e m a i n i n g  room. If it h a p pens, the 
B A S I C  a e s s a g e  "OU T  OF M E M O R Y  E R R O R "  w i l l  be 
d isp l a y e d .  The p r o g r a m  can be r e s t a r t e d  w i t h o u t  
l o s i n g  d ata b y  t y p i n g  G O T O  5 a nd  p r e s s i n g  the 
< R E T U R N >  key. At this po i n t  you s h o u l d  t e m p o r a r i l y  
sav e  the dat a  and s p e c i f i c a t i o n s ,  s h o r t e n  the legend 
and tit l e s  or cut the n u m b e r  of lines or d a t a  poi nt s 
a nd then r e l o a d  the dat a  and s p e c i f i c a t i o n s .
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ill I N P U I  AN? M O D I F Y  D A T A  M I K U

1.1 IN P U T  D A T A  FRO M  K E Y B O A R D

Th e first p r o m p t  is for the d ata set D u m b e r  into 
w h i c h  you wan t  to key y our data. The list of data 
sets a v a i l a b l e  in m e m o r y  is d i s p l a y e d  and thei r
numbers. E n t e r  the n u m b e r  of the data set d e s i r e d
and pre s s  <RETURN>. Y o u r  s e l e c t i o n  is c h e c k e d  
ag a i n s t  the m a x i m u m  you h ave s e t u p  in s c r e e n  {1.4}. 
If you are w i t h i n  the m a x i m u m ,  the m e s s a g e  "cl e a r  
data set - sur e  (y)" will be shown to r e m i n d  you 
that the data set you s e l e c t e d  wil l  be cleared.
P re s s  Y to continue. P r e s s i n g  any ot h e r  key will 
r e t u r n  you to the m a i n  menu.

Next you  are a s k e d  to s u p p l y  a nam e  for this data
Bet. C H A R T P L O T  a u t o m a t i c a l l y  s u p p l i e s  a de f a u l t  n ame
(DATA SET N) if you just press < R E T U R N > . If you do 
not w a n t  the default, key in the n a m e  of y our c h o i c e  
and press <RETURN>. You may also c h a n g e  the dat a  set 
nam e  later t h r o u g h  the A L T E R  D A T A  & NAM E S  sc r e e n  

1/2 /.

Next y o u  are a s k e d  to key in the n u m b e r  of po i n t s
c o n t a i n e d  in the data set. C H A R T P L O T  s u p p l i e s  a
d e f a u l t  n u m b e r  (2) if y o u  just pre s s  <RETURN>. If 
y o u  do not want the default, key in the n u m b e r  of 
y o u  c h o i c e  and <RETURN>. The next p r o m p t  is "IN 
S E Q U E N C E  (Y/N)". If you key  Y then C H A R T P L O T - 6 4  will 
as k y o u  for the poi n t  v a l u e s  in s e q u e n c e .  If y o u  key 
N, then you can key the val u e s  in r a n d o m  sequence, 
and the d ata wil l  be a c c u m u l a t e d  in e a c h  point.

Aft e r  the data set has b e e n  selec t e d ,  the s cr e e n  
sh o w s  the dat a  6et name, the d ata poi n t  numbe r s ,  the 
dat a  g r o u p  names and the dat a  va l u e s  of the last 13 
d a t a  p o i n t s  (will st a r t  w i t h  all zeroes).

Next, you are p r o m p t e d  for the dat a  values. For o n e 
d i m e n s i o n a l  data you are p r o m p t e d  for onl y  one v a l u e  
per dat a  item. For t w o - d i m e n s i o n a l  data, y ou  are 
p r o m p t e d  for b o t h  an X and Y v a l u e  (unless  you 
p r e v i o u s l y  s e l e c t e d  the a u t o m a t i c  x or y opti on) . As 
y o u  key the data the last 13 v a l u e s  are s h o w n  on the 
s c r e e n .

W h e n  the last d a t a  v a l u e  is enter e d ,  you w ill be 
r e t u r n e d  to the m a i n  menu.

If y o u  are not k e y i n g  the d a t a  in s e q u e n c e ,  y o u  are 
a s k e d  for the poi n t  n u m b e r  you w a n t  to enter. The 
c u r r e n t  d a t a  p o i n t s  a r o u n d  that p o i n t  are sho w n  on 
th e s c r e e n  and yo u key the value. That v a l u e  w il l  be 
A D D E D  to the p o i n t  v a l u e  and the total s h o w n  on the
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sc reen. The n  you wil l  be a s k e d  for the next point. 
Wh e n  you are finis h e d ,  key 0 as the d ata point 
n u m b e r  to e x i t .

1.2 A L T E R  D A T A  AND N A M E S

Th e first pr o m p t  is for the n u m b e r  of the d ata set 
to be chan ged. The list of all d ata set nam e s  end 
t h e i r  n u m b e r s  is d i s p l a y e d .  E n t e r  the n u m b e r  of the 
dat a  set. If you want to c h a n g e  a d a t a  set name, key 
a -1. If you wan t  to c h a n g e  the dat a  g ro u p  name, key 
a 0. Then press <RETURN>.

Next y o u  are p r o m p t e d  to e n t e r  the s t a r t i n g  data 
item to be c h a n g e d  ( l = first item, 2 = s e cond,  etc). 
Key in the item n u m b e r  and <RETURN>.

The next d i s p l a y  shows  the item nu mber, the data 
g r o u p  nam e  and the v a l u e  (x and y v a l u e s  for two- 
d i m e n s i o n a l  dat a  sets) for up to 13 dat a  items, 
b e g i n n i n g  at the s p e c i f i e d  dat a  item. To c h a n g e  a 
value, key in the n u m b e r  of the d a t a  item you want 
to ch a n g e  and p r e s s  <RETURN>. T hen y o u  are p r o m p t e d  
for the new data value. Fo r t w o - d i m e n s i o n a l  data, 
b o t h  the X and Y dat a  w i l l  be s h o w n  for changing. If 
you want to add an item b e f o r e  the e n t r y  n u m b e r  (and 
p u s h  the rest of the list up) t ype an u p - a r r o w  (*) 
and then the dat a  v a l u e  to insert. If you w i s h  to 
d e l e t e  an item (and s l i d e  the r est down) type a 
l e f t - a r r o w  (.<-) .

A f t e r  e a c h  data ite m  is entered, the r e v i s e d  li6t is 
shown. You may quit by t y p i n g  a 0 and <RETURN>.

If you w ant to see a p o i n t  out of the range 
c u r r e n t l y  b e i n g  shown, key the point n u m b e r  y o u  w i s h  
and pre s s  <RETURN>. The p o i n t s  a r o u n d  and i n c l u d i n g  
y our s e l e c t i o n  will be shown. Key  the new v a l u e  and 
p r e s s  < R E T U R N > .

Y ou w i l l  be r e t u r n e d  to the m a i n  menu.

1.3 C L E A R / C O P Y / M O V E  D A T A  SET

This o p t i o n  p r e s e n t s  the C L E A R / C O P Y / M O V E  d a t a  set 
■enu. The o p t i o n s  are:

1.3.1 C L E A R  D A T A  SET

C L E A R i n g  a d ata set sets all d ata v a l u e s  w i t h i n  that 
d a t a  set to zero. You are p r o m p t e d  to e n t e r  the 
n u m b e r  of the dat a  set to be c l e ared. K e y  in the 
dat a  set n u m b e r  and pre s s  <RETU R N > .  The a e s s a g e  
" C L E A R  D A T A  SBT - SU R E ?  (Y)" w i l l  be s h o w n  to r e n i n d  
y o u  that the d a t a  set you s e l e c t e d  will be cleared.
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Press Y to c o n t inue. P r e s s i n g  any o t h e r  key will 
r e t u r n  you to the m a i n  ienu.

1.3.2  C O P Y  D A T A  SET

C O P Y i n g  a data set m o v e s  all dat a  ite ms from the
F R O M  d ata set to the TO d a t a  set and l eaves the FROM 
data set intact.

Firs t y o u  are p r o m p t e d  to en t e r  the n u m b e r  of the 
FRO M  d ata set. Key the data set n u m b e r  an d press
< R E T U R N > .

Next y o u  are p r o m p t e d  to e n t e r  the n u m b e r  of the TO 
dat a  set. Key in the dat a  set n u m b e r  and press
< R E T U R N > .

1.3 .3 M O V E  D A T A  SET

M O V E i n g  a dat a  set m o v e s  all d ata ite ms f r o m  the
FRO M  data set to the TO d a t a  set and clears the FROM 
d a t a  set to zero.

Fi r st  you are p r o m p t e d  to ente r the n u m b e r  of the 
FRO M  dat a  set. Key the dat a  set n u m b e r  and press
< R E T U R N > .

N ext you are p r o m p t e d  to e n t e r  the n u m b e r  of the TO 
dat a  set. Key in the dat a  set n u m b e r  and press
< R E T U R N > .

The m e s s a g e  " C L E A R  D A T A  SET - S U R E ?  (Y)" wil l  be 
s ho w n  to r e m i n d  you that d ata set y ou  m o v e d  the data 
F RO M will be cleared. Pr e s s  Y to continue . P r e s s i n g  
any o t h e r  key w ill  r e t u r n  you to the m a i n  m e n u
w i t h o u t  c l e a r i n g  the FRO M  data set (the d a t a  will 
also be in the new dat a  set).

1.4 C H A N G E  D I M E N S I O N S

This s c r e e n  lets y o u  set the ch a r t  size, n u m b e r  of 
d a t a  sets an d the m a x i m u m  size of the d a t a  sets. 
I n it ia lly , C H A R T P L O T - 6 4  d e f a u l t s  to 4 d a t a  sets, 
e ach c o n t a i n i n g  55 points. The N U M B E R  OF D A T A  SETS 
m u l t i p l i e d  by the N U M B E R  O F  P O I N T S  IN E A C H  D A T A  SE T 
m us t be kept at or b e l o w  220 b e c a u s e  of m e m o r y  
l i m i t a t i o n s .

W A R N I N G - B e c a u s e  this o p t i o n  mus t  e s t a b l i s h  a r r a y s  in 
BASIC, i ALL  OF M E M O R Y  IS C L E A R E D . ^  T h e r e f o r e  all 
dat a  values, ch a r t  s p e c i f i c a t i o n s  and n a m e s  in 
m e m o r y  are lost w h e n  this o p t i o n  is selec t e d .

The fir st p r o m p t  is for the chart width. K e y  in the 
w i d t h  (inches) and pr e s s  <RETURN>. If y o u  w a n t  to
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get the best p r i n t e r  and s c r e e n  ou t p u t  and d o n ’t 
w a n t  to plo t  a chart, key a zero(O) for the width.

If the w i d t h  is not zero, you are p r o m p t e d  for the 
cha r t  height. Key in the n u m b e r  of inches desired.

The next pr o m p t  is for the n u n b e r  of d a t a  sets.

Th e last p r o m p t  is for the m a x i m u m  n u m b e r  of po i n t s  
in any dat a  set. A p o s s i b l e  e r r o r  at this poi n t  is 
" OU T  OF M E M O R Y  E R R O R” if y our c o m b i n a t i o n  of va l u e s  
is too l a r g e .

All data sets are i n i t i a l i z e d  at 0. D ata set nam e s  
are set up "DA T A  SET n" and p l o t t i n g  c h a r a c t e r s  are 
set up as the d ata  set n u m b e r  ( 1..2..3). The d e f a u l t  
dat a  g r o u p i n g  names are set up as the l e tte rs  
(A..B..C). All bar typ es are set as type 2 (vertical 
bars). All d r a w i n g  col o r s  are set to 1 (black).

Y ou are r e t u r n e d  to the m a i n  menu.

1.5 G L O B A L  D A T A  SPBCS

This o p t i o n  sets up d a t a  g r o u p i n g  i n f o r mation.

T he fi rst prompt asks if you are u s i n g  T W O - D I M  (Y/N) 
( t w o - d i m e n s i o n  data sets). Press <RETU R N >  to acc ep t 
the d e f a u l t  (Jf). O t h e r w i s e ,  key Y and press <RETURN> 
for t w o - d i m e n s i o n a l  data.

If you are u s i n g  t w o - d i m e n s i o n a l  data, the f o l l o w i n g  
p r o m p t s  appear:

X OR Y A U T O M A T I C ?  A n s w e r  w i t h  an X and <RETU R N >  for 
x va l u e s  a u t o m a t i c a l l y  i n c reasing, a Y and < R E TURN> 
fo r Y v a l u e s  a u t o m a t i c a l l y  i n c r e a s i n g  or pre s s  
< R E T U R N >  for neither.

W h e n  you se l e c t  X or Y the f o l l o w i n g  p r o m p t s  appear:

S T A R T I N G  VA L U E ?  E n t e r  the s t a r t i n g  v a l u e  for the 
a u t o m a t i c  n u m b e r i n g  and p r e s s  <RETURN>.

I N C R E M E N T ?  Ent e r  the am o u n t  (may be n e g a t i v e )  to be 
a dd e d  to the v a l u e  of eac h  d a t a  item and <RETURN>.

At this point for the t w o - d i m e n s i o n a l  c ase you will 
be r e t u r n e d  to the m a i n  menu.
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For the all o t h e r  cases you are asked:

H O W  IS THE D A T A  G R O U P E D ?

T he first six o p t i o n s  are:
1 DAY {S M T W T F S  . . }
2 W E E K  { W K 1 ..W K 2 ..}
3 M O N T H  { J F M A M J J A S O N D }
4 M O N T H  { J A N . .F E B ..}
5 Q U A R T E R  {Q T R 1 ..Q T R 2 ..}
6 Y E A R  { 1 9 8 2 . . 1 9 8 3 . . }

K e y  in the n u m b e r  of y our c h o i c e  and pr e s s  <RETURN>.

For e a c h  of these o p t i o n s  you are a s k e d  for a 
s t a r t i n g  p e r i o d  (which nonth, w h i c h  day, week, etc). 
C H A R T P L O T  will a u t o m a t i c a l l y  fill all of the data 
g r o u p  n a m e s  w i t h  the s e l e c t e d  names.

T he s e v e n t h  o p t i o n  allows you to s p e c i f y  e ach name:

7 BY O T H E R  {A C T U A L  B U D G E T  ..)
Fir st yo u are p r o m p t e d  to en t e r  the n u m b e r  of names 
w i t h i n  the group. E n t e r  the n u m b e r  and press 
< R E T U R N > .

Nex t  y o u  are p r o m p t e d  for eac h  name. To c o n s e r v e  
l e i o r y  and for p r i n t i n g  space, e a c h  nam e  is li m i t e d  
to 9 c h a r a c t e r s  ( i n c l u d i n g  spaces). E n t e r  e a c h  n ame 
a nd press <RETURN>. An er r o r  m e s s a g e  ap p e a r s  if the 
n am e  is too long. In this case, C H A R T P L O T  asks you 
to re p e a t  the entry.

Y o u  are r e t u r n e d  to the m ain ienu.

1.6 D A T A  SET C A L C / P R I N T

All of t h e s e  f u n c t i o n s  (e xcept p r i n t o u t )  p r o v i d e  
" D A T A  R E D U C T I O N "  - For a d i s c u s s i o n  of these 
c o n c e p t s  and e x a m p l e s  of the use of the s e  options, 
see the s e c t i o n  " D A T A  R E D U C T I O N  T U T O R I A L "  on page 
61.

Some of t h e s e  o p t i o n s  use the c u r r e n t  s c r e e n  d i s p l a y  
p a r a m e t e r s  (in 3.2.1 and 3.2.2) to d e t e r m i n e  the 
s t a r t i n g  and e n d i n g  d ata p o i n t s  for lines. For best 
r e s u l t s  W O R K  OUT THE S C R E E N  D I S P L A Y  O P T I O N S  FIR S T  
(ienu 3).

This i e n u  o p t i o n  (1.6) ta k e s  r e a d s  in a n o t h e r  
s e c t i o n  of the C H A R T P L O T  p r o g r a m  to do the 
c a l c u l a t i o n s .  If the C H A R T P L O T - 6 4  d i s t r i b u t i o n  
d i s k e t t e  is not in dis k  d r i v e  8, you wil l  be 
r e m i n d e d  to ins ert it. A f t e r  a few seconds, the d ata 
set c a l c u l a t i o n  and p r i n t i n g  i e n u  wil l  show. It has
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the f o l l o w i n g  options:

1 D A T A  S E T  C A L C S

This f u n c t i o n  lets you add, subtr a c t ,  m u l t i p l y  or 
d i v i d e  data sets a n d / o r  c o n s t a n t  values. The c h oices 
a r e :

1.1 DS R = DS A + DS B : A d d  d a t a  s e t a / v a l u e s

1.2 DS R = DS A - DS B : S u b t r a c t  d a t a  a e t s / v a l u e s

1.3 DS R = DS A * DS B : M u l t i p l y  d a t a  a e t a / v a l u e s

1.4 DS R = DS A / DS B : D i v i d e  d a t a  s e t s /  v a l u e s

A f t e r  s e l e c t i n g  one of th e s e  options, y o u  are ask e d  
if the calcs are to be don e  on the X-values, Y- 
v a l u e s  or Both. U n l e s s  the data sets are two- 
d i m e n s i o n a l , you s h o u l d  take the d e f a u l t  va l u e  (X 
only). If the d ata sets ARE two d i m e n s i o n a l ,  you can 
se l e c t  w h i c h  of the sets of v a l u e s  are to be 
m a n i p u l a t e d .  Key th e let t e r  X, Y or B to i n d i c a t e  
you r  c h o i c e  and pr e s s  <RETURN>.

The next p r o m p t  asks you to s e l e c t . t h e  d ata set 
w h e r e  the result is to be placed. The list of data 
sets and the i r  nam e s  is displ a y e d .  You may select 
the same data set as one of the f a c t o r s  (for 
e x a m p l e - y o u  ca n m u l t i p l y  data set two by 2 and put 
the res u l t  b a c k  into dat a  set 2 by s e l e c t i n g  data
set 2 as the r e s u l t  and one of the factors). Key the
n u m b e r  of the r e s u l t a n t  dat a  set and press <RETURN>.

The n ext  p r o m p t  asks you to sele ct the d ata set for 
fa c t o r  A. Note, that for s u b t r a c t i o n  and division, 
the d i s t i n c t i o n  b e t w e e n  f a c t o r  A and f a c t o r  B is 
im portant. The list of data sets and t he i r  names 
are displ a y e d .  If you wan t  to use a c o n s t a n t  for 
fa c t o r  A, then key a v a l u e  of 0 (none of the d at a  
sets) and pre s s  <RETURN>.

M a k e  a s i m i l a r  s e l e c t i o n  for the d a t a  set to be used 
for f a c t o r  B in the c a l c u l a t i o n .

If you s e l e c t e d  a c o n s t a n t  f a c t o r  in the 
c a l c u l a t i o n s  (by k e y i n g  a 0 as the d ata set number), 
you w ill be a s k e d  for the X f a c t o r  a n d / o r  the Y 
f a c t o r  d e p e n d i n g  on the a n s w e r  y o u  gav e  to the X,Y 
or Bot h  p r o m p t  above. Key in the v a l u e  and press
< R E T U R N > .

Y o u  are r e t u r n e d  the the 1.6 c a l c / p r i n t  m e n u  w h e n
the c a l c u l a t i o n s  are c o m p l e t e d .  If you do not n eed 
any f u r t h e r  c a l c u l a t i o n s ,  se l e c t  o p t i o n  6 ( return to
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■ain i e n u ) . From the l ain i e n u  (0), you can sele ct 
the A L T E R  D A T A  AND NA M E S  o p t i o n  (1.2) to se e the new 
val u e s  a n d / o r  c h a n g e  the n ame of a n e w  dat a  set.

2 D A T A  SET A V E B A G E / S T D  DEV

This o p t i o n  a n a l y z e s  a data set and sets up to th ree 
li nes on a cha r t  for the a v e r a g e  value, the av e r a g e  
plus and the a v e r a g e  l i n u s  a n u m b e r  of s t a n d a r d  
d e v i a t i o n s .  This w o r k s  p r i m a r i l y  w i t h  o n e 
d i m e n s i o n a l  data.

The fir s t  p r o i p t  asks you to s e l e c t  the d ata set 
w h o s e  v a l u e s  are to be averaged. The list of data 
sets and t h e i r  n a m e s  is displ a y e d .  K e y  the n u m b e r  of 
the d ata set and press <RETURN>.

C H A R T P L O T - 6 4  wil l  add up the v a l u e s  in the d ata set 
a nd s h o w  you the total of the x values, the a v e r a g e  
and the s t a n d a r d  d e v i a t i o n .  If you n e e d  to save
these  va lues, w r i t e  them down (th ey are u s e d  to 
s e t u p  the lines but are not o t h e r w i s e  s a v e d  in the 
s y s t e m ) .

The n ext p r o m p t  asks you w h i c h  lin e  (1-6) you wan t  
to s h o w  the a v e r a g e  (if you d o n’t wan t  to sho w  the 
average, key 0). N ext y o u  wil l  be a s k e d  w h e t h e r  the 
line is to be s o l id(S) or d a s h e d ( D ) .  Key in the 
letter and p r e s s  <RETURN>. Nex t  s e l e c t  the line
c ol o r  (1 is b l a c k ) .

The next p r o m p t s  h a n d l e  the s t a n d a r d  devia t i o n .  
First you are a s k e d  for the n u m b e r  of s t a n d a r d  
d e v i a t i o n s  you  w a n t  the lines d i s p l a c e d ,  (key a 0 to 
ig n o r e  s t a n d a r d  d e v i a t i o n s ) .  The n  you are a s k e d  for 
the line n u m b e r  w h i c h  will be set to the a v e r a g e  + n 
s t a n d a r d  d e v i a t i o n s .  The n  s p e c i f y  its type and
color. Last, you are a s k e d  for the sam e  i n f o r m a t i o n  
a bo u t  the a v e r a g e  - n s t a n d a r d  d e v i a t i o n s  line.

The lines m a y  be a d j u s t e d  or s u p p r e s s e d  t h r o u g h  the 
C h a r t  Lines i e n u  o p t i o n  (3.5). See the DAT A
R E D U C T I O N  T U T O R I A L  for a d i s c u s s i o n  and e x a m p l e s  of 
the s e  conce p t s .

3 L E A S T  S Q U A R E S

This o p t i o n  c o m p u t e s  a l e a s t - s q u a r e s  "b est fit" line 
t h r o u g h  the v a l u e s  in a d a t a  set. The e q u a t i o n  of 
t he line is u s e d  to s e t u p  the ch a r t  lines w i t h  
v a l u e s  b o  the line and the line p lus and l i n u s  the 
r e s i d u a l  v a r i a n c e  l a y  be p l o tted.
If the chart t ype  is a C o m p a r i s o n  chart, the 
r e g r e s s i o n  line is c o m p u t e d  u s i n g  the two d ata sets
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s e l e c t e d  for c o n p a r i s o n .

T he first p r o m p t  asks yo u to select the dat a  set
w h o s e  va l u e s  are to be used. The list of d ata sets 
and the i r  nai e s  is disp l a y e d .  Key the n u m b e r  of the 
data set and press <R ETURN>.

The d ata is e v a l u a t e d  and a n u m b e r  of r e s u l t i n g
v a l u e s  are sho w n  on the screen. T h e s e  are e x p l a i n e d  
in the D A T A  R E D U C T I O N  TUTOR I A L .  If you n eed any of 
these, w r i t e  them down.

The nex t  p r o m p t  asks you w h i c h  line (1-6) y o u  want 
to sho w  the r e g r e s s i o n  line (if you d o n ’t w ant to 
s how the line, key 0). N ext y o u  w ill be a s k e d
w h e t h e r  the line is to be s o l id( S) or dashe d ( D ) .  Key 
the le t t e r  and p r e s s  <RETURN>. N ext se l e c t  the line 
c o l o r  (1 is black).

The next p r o m p t s  h a n d l e  the r e s i d u a l  v a r i a n c e  (which 
is like the s t a n d a r d  d e v i a t i o n  for an average). 
First you are a s k e d  for the n u m b e r  of r e s i d u a l  
v a r i a n c e s  you want the lines displ a c e d ,  (Key a 0 to 
ignore). T hen y o u  are a s k e d  for th e line n u m b e r  
w h i c h  wil l  be set to the a v e r a g e  + n r e s i d u a l  
v a r i a n c e .  T h e n  s p e c i f y  its type and color. Last, you 
are as k e d  for the same i n f o r m a t i o n  about the a v e r a g e  
- n r e s i d u a l  v a r i a n c e s  line. The ends of the lines 
are a u t o m a t i c a l l y  a d j u s t e d  to fit on the screen. In 
e x c e p t i o n a l  cases, y o u  m a y  h a v e  to c h a n g e  the 
p l o t t i n g  ra nge ( o p tions 3.2.1 and 3.2.2) to m a k e  the 
lines sho w  p r o p erly.

The lines may be a d j u s t e d  or s u p p r e s s e d  t h r o u g h  the 
C h a r t  Lines m e n u  op t i o n  (3.5). See the DATA 
R E D U C T I O N  T U T O R I A L  fo r a d i s c u s s i o n  and e x a m p l e s  of 
these concepts.

Wh e n  a l e a s t - s q u a r e s  line is c o m p u t e d  on o n e 
d i m e n s i o n a l  data, the x v a l u e  u s e d  is the d a t a  point 
n u m b e r  ( 1 , 2 , 3 , e t c . ) .

4 E X P O N E N T I A L  S M O O T H I N G

This o p t i o n  r e d u c e s  the v a r i a t i o n  in the d a t a  and 
a t t e m p t s  to d e t e r m i n e  the t r e n d  b y  e x p o n e n t i a l  
s m o o t h i n g .  The s i m p l e  s m o o t h e d  v a l u e  for e a c h  point 
is p l a c e d  in a n o t h e r  d ata set. O p t i o n a l l y ,  the tre n d  
■ay be c a l c u l a t e d  and s m o o t h e d  and p l a c e d  into 
a n o t h e r  d a t a  set. F u r t h e r  the s m o o t h e d  tre n d  can be 
u s e d  to i m p r o v e  the s m o o t h e d  d ata e s t i m a t e  by 
a p p l y i n g  a tre n d  a d j u s t m e n t ,  c o r r e c t i n g  for the 
n a t u r a l  t r e n d  lag.

The first p r o m p t  asks y o u  to s e l e c t  the d a t a  set
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w h o s e  v a l u e s  are to be used. The list of d ata sets 
and the i r  nam e s  is disp l a y e d .  Key the n u m b e r  of the 
dat a  set and press <R ETURN>.

The next p r o m p t  asks you to s e l e c t  the dat a  set into 
w h i c h  the e x p o n e n t i a l l y  s m o o t h e d  val u e s  ar e to be 
placed. The list of data sets and t h e i r  nam e s  is 
d i s p l a y e d .  Key the n u m b e r  of the dat a  set and press
< R E T U R N > .

The next p r o m p t  asks you to se l e c t  the dat a  set into
w h i c h  the s m o o t h e d  tre n d  v a l u e s  are to be placed. If
y o u  do not w ant to c a l c u l a t e  and s m o o t h  the trend, 
key the va l u e  0. The list of dat a  sets and their 
nam e s  is d i s p l a y e d .  Key the n u m b e r  of the dat a  set 
or 0 and pre s s  <RETURN>.

The next p r o m p t  asks you to select the dat a  set into
w h i c h  the t r e n d - a d j u s t e d  s m o o t h e d  v a l u e s  are to be 
placed. If you do not wan t  to t r e n d - a d j u s t  the 
s m o o t h e d  values, key the val u e  0. The list of data 
sets an d t h e i r  n a m e s  is disp l a y e d .  K e y  the n u m b e r  of 
the d ata set or 0 and press <RETURN>.

Th e next p r o m p t  asks to s u p p l y  the initial v a l u e s  to 
be used in the s m oothing. Fir st is the initial value 
of the s m o o t h e d  data. Key the v a l u e  and press
< R E T U R N > .

If you s e l e c t e d  t r e n d  smoot h i n g ,  you are n o w  asked 
for the i n itial v a l u e  of the trend. Key the value 
and pre s s  < R E T U R N > .

Next yo u are ask e d  for the s m o o t h i n g  c o n s t a n t s  
(default is .1). This d e t e r m i n e s  how m u c h  w e i g h t  is 
given  to the mos t  c u r r e n t  dat a  (.1=10%) The val u e  
m a y  be any n u m b e r  g r e a t e r  than 0 and less than 1. 
The la r g e r  this v a l u e  is, l o r e  e m p h a s i s  w ill be 
giv e n  to rec ent dat a  an d less to ol d data. Key in a 
v a l u e  and pr e s s  <RETURN>.

If you s e l e c t e d  t r e n d  smoo t h i n g ,  you must s p e c i f y  
the s m o o t h i n g  f a c t o r  for the trend. K e y  in a v a l u e  
and pr e s s  <RETURN>.

If t r e n d - a d j u s t e d  s m o o t h e d  v a l u e s  w e r e  chosen, you 
■ust e n t e r  the v a l u e  of the trend c o r r e c t i o n  factor. 
T he " s t a n d a r d” v a l u e  is s u p p l i e d  as th e d e f ault. A 
larger n u m b e r  w ill i n c r e a s e  the amount of trend 
c o r r e c t i o n  applied, and a s m a l l e r  n u m b e r  will 
d e c r e a s e  this. Key in a v a l u e  and p r e s s  <R ETURN>.

The c a l c u l a t i o n s  are p e r f o r m e d  and y o u  are r e t u r n e d  
to the m a i n  menu. The new d a t a  Bets are g i v e n  names 
w h i c h  i n c l u d e  the f a c t o r s  you s e l e c t e d  and the
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o r i g i n a l  data set name. If the s m o o t h i n g  fa c t o r  is 
.15 and the data set nam e  is "SALES", the s m o o t h e d  
dat a  set w o u l d  be n a m e d  " S . 1 5 [ S A L E S ]". The tre n d  is 
n a m e d  in a s i m i l a r  w a y  w i t h  T and the trend 
s m o o t h i n g  fa c t o r  and the o r i g i n a l  dat a  set name. The
t r e n d - a d j u s t e d  dat a  set is n a m e d  w i t h  a TA and the
tre n d  c o r r e c t i o n  f a c t o r  in the name.

5 P R I N T  D A T A

This o p t i o n  lets y o u  pr i n t  the v a l u e s  in up to four 
d ata sets on an a t t a c h e d  prin ter.

The first p r o m p t  is for the s e c o n d a r y  a d d r e s s  for
the prin ter.

This a d d r e s s  is u s e d  w i t h  the C o m m o d o r e  p r i n t e r s  
(1525, M P S801, 1526) an d O k i m a t e  10 to se l e c t  norial 
u p p e r c a s e  c h a r a c t e r s  ( s e c o n d a r y  a d d r e s s  0) or 
u p p e r / l o w e r c a s e  ( s e c o n d a r y  a d d r e s s  7). For oth e r  
print e r s ,  an i n t e r f a c e  is u s e d  and if p r o g r a m m a b l e ,  
the s e c o n d a r y  a d d r e s s  is u s e d  to s e t u p  the 
i nt er fac e. U s u a l l y  a s e c o n d a r y  a d d r e s s  of 0 is 
no r m a l  u p p e r c a s e ,  but if it d o e s n’t work, c o n s u l t  
the i n t e r f a c e  m a nual. The d e f a u l t  of 0 is 
a u t o m a t i c a l l y  supplied. Key a n o t h e r  v a l u e  or press 
< R E T U R N > .

N ex t  you m u s t  s e l e c t  the dat a  sets to be printed. 
The list of n u m b e r s  and names of all data sets in 
the c o m p u t e r  is shown. Y o u  are a s k e d  to sel e c t  the 
data sets you w ant (up to 2 if two d i m e n s i o n a l  data,
4 if not) in the s e q u e n c e  t hey are to be sho w n  from 
left to right. W h e n  you h ave  s e l e c t e d  all that you 
w a n t  (or wil l  fit), key  a 0 to t e r m i n a t e  this input. 
The list of data sets you hav e  s e l e c t e d  are 
r e d i s p l a y e d  and you »us t  key Y to accept and use the 
list, or key N to r e - c r e a t e  the list. Th e dat a  sets 
will be p r i n t e d  on d e v i c e  4.

6 R E T U R N  TO M A I N  M E N U

This o p t i o n  is s e l e c t e d  to leave the c a l c / p r i n t  
m o d u l e  and r e t u r n  to the C H A R T P L O T - 6 4  B a i n  ienu. 
R e a d i n g  the B a i n  p r o g r a m  will tak e  abo u t  1-1/2 
a i n u t e s .

1.8 D I S P L A Y  D I R E C T O R Y

This o p t i o n  a l l o w s  you to s c a n  the d i s k e t t e  
d i r e c t o r y  and s e l e c t  the file you w ant to read. 
C H A R T P L O T - 6 4  s u p p l i e s  a d e f a u l t  v a l u e  of 8 for the 
dis k  dri v e  d e v i c e  n u m b e r  if y o u  pre s s  < R E T U R N > . If 
y o u  d o n ’t w ant the default, k e y  in the d e v i c e  n u m b e r
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and pre s s  <RETURN>.

Next yo u are a s k e d  for the typ e  of files to be 
s e a r c h e d :

0 A L L  FILES

1 D A T A  FIL E S  (all s e q u e n t i a l  files on d i s k e t t e
e x c e p t  t h o s e  w i t h  " . S” at the 
b e g i n n i n g )

2 S P E C I F I C A T I O N  FIL B S  (only s e q u e n t i a l  files
b e g i n n i n g  w i t h  ".S")

3 O T H E R  FIL E S  (on ly n o n - s e q u e n t i a l  files, w h i c h
in c l u d e s  s a v e d  ch a r t  s c r e e n s  
and p r o g r a m s )

The d e f a u l t  v a l u e  of 1 (data files) is a u t o m a t i c a l l y  
supplied. Pre s s  < R E TURN> to accept. C H A R T P L O T - 6 4  
will show you the d i s k e t t e  name, all files w h i c h  
m a t c h  y o u r  s e l e c t i o n  and the n u m b e r  of b l o c k s  free 
on the d i s k ette. E a c h  fil e  shown is given a n u m b e r  
and then the size of the file is sho w n  and its name. 
You can stop the d i s p l a y  by p r e s s i n g  the s p a c e  bar. 
The d i s p l a y  w i l l  c o n t i n u e  whe n  the s p a c e  bar is 
p r e s s e d  again. To se l e c t  a fil e  to read, k e y  the 
e n t r y  n u m b e r  c o r r e s p o n d i n g  to the n a m e  and press 
<RETURN>. That f i l e n a m e  w il l a u t o m a t i c a l l y  be 
s u p p i e d  at the next f i l e n a m e  prompt. If you wan t  to 
see the e n t i r e  list again, key  a 0 (zero) and press 
< R E T U R N > .

If for som e  r e a s o n  you d o n’t see the n ame you want, 
se l e c t  one anyway, and you will go to the R EAD  DATA 
FILE s c r e e n  (1.9). You can e n t e r  the c o r r e c t  nam e  
m a n u a l l y  at the f i l e n a m e  prompt.

1.9 R E A D  D A T A  FILE

This o p t i o n  al l o w s  you to rea d  a dat a  file into the 
program. The fi rst pr o m p t  is for the d i s k e t t e  drive 
de v i c e  n umber. E n t e r  th e d e v i c e  n u m b e r  and pr e s s  
< R E T U R N > .

Nex t  you are p r o m p t e d  for the f i l e n a m e  of the data 
file to be read. If you p r e v i o u s l y  use d  the 
D I R E C T O R Y  D I S P L A Y  f u n c tion, the n a m e  y o u  s e l e c t e d  
wil l  a u t o m a t i c a l l y  be sho w n  here. O t h e r w i s e  ent e r  
the f i l e n a m e  and pre s s  <RETURN>.

You are a s k e d  if the dat a  is a DIF file? (Y/N). (DIF 
d a t a  fi l e s  are c r e a t e d  by som e  p r o g r a m s .  For an 
e x p l a n a t i o n  see A P P E N D I X  E - DIF FILES. If the file 
to be r e a d  is a DIF file, pre s s  Y. If not, pre s s  N.
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For N O N - D I F  files the f o l l o w i n g  p r o m p t s  appear:

D A T A  SET N AME f o l l o w e d  by the cam e  of the first data 
set from the disk file. You are a s k e d  Y TO ACCEPT, N 
TO B Y P A S S  and B u s t  pre s s  e i t h e r  a Y or N for each 
dat e  set. This al l o w s  you to s e l e c t i v e l y  reed saved 
d at a  sets into d i f f e r e n t  dat a  set numbers.

W h e n  yo u key Y, the next pr o m p t  sho w s  you the data 
sets in s e i o r y  and asks you for the d ata  set n u m b e r  
w h e r e  the new dat a  is to go.

W h e n  all of the d ata sets h ave b e e n  revie w e d ,  you
are p r o m p t e d  to A C C E P T  D A T A  G R O U P  NAM E S  - Y TO 
A C C E P T  N TO BYPASS. If you key Y, the d a t a  group 
names p r e v i o u s l y  s a v e d  in the file are read in. If 
y o u  key N, the d e f a u l t  dat a  gro u p  n a m e s  ( A . B .C.D..) 
are u s e d  (which B a y  be c h a n g e d  l a t e r ) .

R E A D I N G  S P R E A D S H E E T  FILES

(To r e a d  files from B u s i c a l c  1 and S YLK fil es from
M u l t i p l a n ,  see A P P E N D I X  G - F ile C o n v e r s i o n
P r o g r a m . )

To use a DIF fil e  to t r a n s f e r  d ata f rom a p r o g r a m  
s u c h  as C A L C - R E S U L T  ( A dvanced) into C H A R T P L O T ,  you 
m u s t  f i r s t  save the data. S e l e c t  the DIF file save 
o p t i o n  in the s p r e a d s h e e t  program. Y o u  then B a y  have 
to s e l e c t  w h e t h e r  to sav e  the d a t a  by rows or 
coluBns. S e l e c t  the Row o p t i o n  u n l e s s  you hav e  a 
s p e c i a l  n e e d  to s a v e  the d a t a  by column.

To rea d  the data into C H A R T P L O T ,  sel e c t  o p t i o n  1/8/ 
to r ead the d i r e c t o r y  and s e l e c t  the DIF fil e  name. 
T hen read the file. A n s w e r  "Y" to the q u e s t i o n  "DIF 
file?". Y o u  will be a s k e d  if d ata was sav e d  by rows. 
If you u s e d  the row op tion, a n s w e r  "Y", els e  answer 
" N”. Then you will be a s k e d  if dat a  sets are rows or 
not. M o r e  tiaes t han not you wil l  wan t  d ata sets to 
be rows of th e o r i g i n a l  s p r e a d  sh e e t  (the row b e i n g  
a p a r t i c u l a r  e x p e n s e  and the c o l u m n s  are Bo nths, 
q u a r t e r s  or years data). In this o r g a n i z a t i o n ,  the 
nam e  of the dat a  set wil l  be the label in the first 
c o l u m n  and y o u  wil l  wan t  the  dat a  g r o u p  nam e s  to be 
the c o l u m n  headi n g s .  C H A R T P L O T  w i l l  a s s u m e  the data 
set n a m e  is the first  c o l u m n  and w il l  ask if you
w an t  the dat a  g r o u p  nam e s  to c o a e  froa the first
row. The a l t e r n a t i v e  is to get d a t a  gro u p  n a m e s  from 
labels ( C A L C - R E S U L T  d o e s n’t w r i t e  label s in DIF 
files but o t h e r  p r o g r a m s  Bay) or to k e y  or select
d a t a  g r o u p  nam e s  d i r e c t l y  into C H A R T P L O T  (go to a e n u
o p t i o n s  1/5/, 1/2/ or f r o m  a p r e v i o u s  chart).

If the s p r e a d s h e e t  is s a v e d  by c o l uans, the dat a  set
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nan e s  can cone fro m  labels or the first row, and 
d at a gro u p  names can coie fro m  labels, first column 
or n e i t h e r  (you a u s t  s u p p l y  them).

T hen yo u will be p r o m p t e d  for e a c h  date set the
p r o g r a m  sees in the DIF file ( i n c l u d i n g  b l a n k  rows). 
If you want to use the data set, pre s s  Y, else key
N. If you ac c e p t  the data, you w ill  hav e  to select
the d ata Bet n u m b e r  in C H A R T P L O T  w h e r e  the d ata is 
to be pl aced.

O n c e  the data is rea d  into C H A R T P L O T ,  you B a y  use 
the A L T E R  D A T A  o p t i o n  (1/2) to c h a n g e  the d ata set 
names, the data g r o u p  n a m e s  and to ch e c k  (or alter) 
any of the dat a  items.
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121 D I S P L A Y  C H A R T  O N  S C R | I N

W h e n  this o p t i o n  is chosen, C H A R T P L O T - 6 4  wil l  d r a w  the chart 
a c c o r d i n g  to the chart s p e c i f i c a t i o n s  p r e v i o u s l y  selected. 
A f t e r  the ch art is drawn, you n a y  use the F5 key to return 
to the M a i n  Menu. The F7 key allows you to r e v i e w  the chart 
s c r e e n  at any time.

If you s e l e c t e d  a pie chart, you will be as k e d  to se l e c t  the 
data set to be d i s p l a y e d .  The list of the d a t a  set nam e s  is 
shown. Ke y a n u m b e r  and p r e s s  <RETURN>.

For eac h  point in the data set (pie s e g ment) you can control 
four d i f f e r e n t  factors:

Si z e  - C H A R T P L O T  w ill a u t o m a t i c a l l y  s e t u p  a siz e  for the 
p r i n t i n g  of the d a t a  group n ame and v a l u e s  for e ach segment. 
If you d o n ’t s p e c i f y  a size (00), the a u t o m a t i c  size wil l  be 
u s e d  (the m a i n  i e n u  shows th e siz e  in the u p p e r  right 
corner). If you wan t  larger or s m a l l e r  l ettering, s p e c i f y  
the size you w a n t  (1-16) times 100 ( 1 00-1600) and add it to 
the c o l o r  va l u e  (next).

C o l o r  - The normal p l o t t i n g  col o r  is black, so ent e r  1 the 
un i t s  digit. See s c r e e n  for oth e r  colors.

Fill:
0=n o  fill
l=fill w i t h  v e r t i c a l  lines
2 = f i l l  w i t h  lines to left by 22.5 deg.
3 = f i l l  w i t h  lin es to left by 45 deg.
4 = f i l l  w i t h  lines to left by 67.5 deg.
5 = f i l l  w i t h  h o r i z o n t a l  lines.
6 = f i l l  w i t h  lines 22.5 deg b e l o w  h o r i z o n t a l .
7 = f i l l  w i t h  lin es 45 deg b e l o w  h o r i z o n t a l .
8 = f i l l  w i t h  lines 67.5 deg b e l o w  h o r i z o n t a l .

S e p a r a t i o n  - N o r m a l l y  all s e g m e n t s  of the pie are drawn 
toget h e r ,  but y o u  can h ave an y (or all) s e p a r a t e d  by 
e n t e r i n g  a n u m b e r  (1-9).

If you h a v e  p r e v i o u s l y  s p e c i f i e d  the s e g m e n t  o p t i o n s  or r ead
them from disk, you will be ask e d  if you w a nt  to c h a n g e  them
or not. If you pre s s  n, the ch a r t  wil l  be drawn. If you
r e p l y  y, then you will be sho w n  the c u r r e n t  v a l u e s  for each
s e g m e n t  to a l l o w  you to m a k e  changes.
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121 P I I I N E  C H A R T  M E N U

3.1 C H A R T  TYPE

T h e r e  are 7 types of charts:
P PIE C H A R T  
HB H O R I Z O N T A L  BARS 
HG H O R I Z O N T A L  G R A P H  
VB V E R T I C A L  BARS 
VG V E R T I C A L  G R A P H  
X X-Y P L O T  
C C O M P A R I S O N  C H A R T

The pie chart d i s p l a y s  onl y  one o n e - d i m e n s i o n a l  data 
set at a tine.

The X-Y P L O T  d i s p l a y s  onl y  t w o - d i m e n s i o n a l  data.

All o t h e r  typ es w o r k  w i t h  o n e - d i m e n s i o n a l  dat a  sets.

This m e n u  a lso a p p e a r s  a u t o m a t i c a l l y  w h e n  you go to 
d i s p l a y  a chart 2/ an d no type of ch art has been 
s e l e c t e d .

A f t e r  s e l e c t i n g  a chart type, y o u  are a s k e d  A L T E R
D I S P L A Y  SEQ? (Y/N). N o r m a l l y  d a t a  set 1 is shown
first, dat a  set 2 second, etc. and all data sets in 
m e m o r y  are sho w n  on a chart. This op t i o n  lets you 
c h o o s e  the data sets to be shown, and the s e q u e n c e  
in w h i c h  the y  are to be shown.

If you type N, the n  you are r e t u r n e d  to the mai n
menu.

If y o u  type Y, the n  C H A R T P L O T - 6 4  sho w s  you the
c u r r e n t  s e l e c t e d  d ate sets and th e i r  names, and then 
the list of all dat a  sets and names. You are then 
ask e d  to e n t e r  the n u m b e r s  of the d a t a  sets you want 
to ap p e a r  on the chart and the s e q u e n c e  in w h i c h  you 
want to see them. Type the data set n u m b e r  and 
<RETURN> for e a c h  dat a  set you wan t  to display. W hen 
you hav e  e n t e r e d  all of the data set n u m b e r s  you 
w ant to d i s play, t y p e  a 0 and < R E T U R N > . The n  the new 
s e l e c t e d  list is shown, and the p r o m p t  OK (Y/N). If 
the list is correct, key Y and < R E T U R N >  and you are 
r e t u r n e d  to the m a i n  menu. If not, key N and you can 
red o  the s e l e c t i o n  p r o cess.

For a ch a r t  type C (co m p a r i s o n ) ,  d a t a  set s e l e c t i o n  
is requi r e d ,  as yo u  m u s t  sel e c t  two  dat a  set s  to be 
c o m p a r e d .  The first dat a  set is sh o w n  in the 
h o r i z o n t a l  d i r e c t i o n  and the s e c o n d  in the v e r t i c a l  
d i r e c t i o n .
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3.2 C H A R T  SHA P E

This o p t i o n  does not a p p e a r  on the D E F I N E  C H A R T  iienu 
for a PIE chart type.

The chart s h a p e  i e n u  has thr e e  options:

3.2 . 1  I N P U T  G R O U P I N G / I N D E P E N D E N T  V A R I A B L E  A XIS INFO

L E G E N D - T h i s  is th e nam e  to be d i s p l a y e d  a l o n g  this 
axis. Key in the n ame of the l e g e n d  d e s i r e d  and 
pre s s  < R E T U R N > .

N O R M A L  (0) OR LOG (1) S C A L E - T h i s  o p t i o n  al l o w s  
e i t h e r  no r m a l  or a l o g a r i t h m i c  s c a l e  on this axis. 
N o t e  that all v a l u e s  Bus t  be g r e a t e r  than 0 for log 
s c a l e - t o  work. Key in a 0 or 1 and press <RETURN>.

M I N  V A L U E - T h i s  is the s m a l l e s t  v a l u e  a l o n g  the axis. 
This va l u e  d e f a u l t s  to the s m a l l e s t  data v a l u e  after 
k e y i n g  1/1/ or f ile r e a d i n g  1/9/. Key in the 
d e s i r e d  v a l u e  and pre s s  <RETURN>.

MAX V A L U E - T h i s  is the h i g h e s t  n u m b e r  a l o n g  the axis. 
This v a l u e  d e f a u l t s  to the largest d ata v a l u e  after 
dat a  input 1/2/ or file r e a d i n g  1/9/. K e y  in the 
d e s i r e d  v a l u e  and p r e s s  <RETURN>.

N U M B E R  OF D I V I S I O N S  ( - =TICS O N L Y ) - T h i s  is the 
n u m b e r  of lines an d v a l u e s  (in a d d i t i o n  to the 
Binimum line) a l o n g  the axis. N o r m a l l y  you adjus t 
the Bin, Bax and n u m b e r  of d i v i s i o n s  to get even 
v a l u e s  a l o n g  the axis. Key in the d e s i r e d  v a l u e  and 
press < R E T U R N >

If you w a n t  to s u p p r e s s  the lines ac r o s s  the chart 
and onl y  d i s p l a y  tic B a r k s  alo n g  the axis, e n t e r  the 
n u m b e r  of d i v i s i o n s  es a n e g a t i v e  n u m b e r  (-4 B e a n s  4 
d i v i s i o n s  w i t h  tic Bar k s  only).

G R P  N A M E S  -> (0) OR V ( l ) -This o p t i o n  lets you
c o n t r o l  w h e t h e r  the dat a  g r o u p  names are sho w n  
h o r i z o n t a l l y  (0) or v e r t i c a l l y  (1) a l o n g  the axis. 
K e y  in 0 for h o r i z o n t a l  names or 1 for v e r t i c a l  
nam e s  and p r e s s  <RETURN>.

S I Z E ( * 1 0 0 )  + C O L O R  - This o p t i o n  lets y o u  c o n t r o l
the s ize of the l e t t e r i n g  and the c o l o r  of the axis, 
legend, g r o u p  n a m e s  and s c a l e  lines. Key a col o r  
n u m b e r  1 -16 (see A P P E N D I X  C) to u s e  d e f a u l t  size. To 
c o n t r o l  size, e n t e r  the siz e  n u m b e r  d e s i r e d  (1-16, 
n o r m a l  is 8) as the h u n d r e d s  and t h o u s a n d s  di g i t s  
and p r e s s  <RETU R N > .  The d e f a u l t  is a u t o m a t i c  s i z i n g  
a nd b l a c k  c o l o r  (1). K e y  in the d e s i r e d  v a l u e  an d 
p r e s s  <RETU R N > .  You are r e t u r n e d  to the B a i n  menu.
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3.2 . 2  I N P U T  V A L O E / D E P E N D E N T  A XIS INFO

LE G E N D  - This is the nam e  to be s h o w n  a l o n g  this 
axis. Ke y in the d e s i r e d  v a l u e  and pre s s  <R ETURN>.

N O R M A L  (0) OR LOG (1) SCA L E  - This o p t i o n  allows 
e i t h e r  no r m a l  or a l o g a r i t h m i c  s c a l e  on this axis. 
Not e  that all val u e s  Bust be g r e a t e r  than 0 for log 
sca l e  to work. Key in 0 or 1 and pre s s  <R ETURN>.

M I N  VALUE - This is the s a a l l e s t  v a l u e  a l o n g  the 
axis. This v a l u e  d e f a u l t s  to the s m a l l e s t  data val u e  
a f t e r  k e y i n g  1/1/ or file r e a d i n g  1/9/. Key in the 
d e s i r e d  v a l u e  and pr e s s  <RETURN>.

MAX VALUE - This is the h i g h e s t  n u m b e r  a l o n g  the 
axis. This v a l u e  d e f a u l t s  to the l a rgest d ata val u e  
after d a t a  input 1/2/ or file r e a d i n g  1/9/. Key in 
the d e s i r e d  v a l u e  and p r e s s  <RETURN>.

BASE VAL U E  - This is the n u m b e r  to be u sed as the 
b o t t o m  or s t a r t i n g  p o i n t  of bar s  on the bar charts. 
N o r m a l l y  this is equal  to the m i n imum. H o w e v e r  in 
the c ase of a v a r i a n c e  b a r  chart w h e r e  the va l u e s  
can be b o t h  p o s i t i v e  and negat i v e ,  set the max to 
the b i g g e s t  p o s i t i v e  number, the m i n  to the largest 
n e g a t i v e  n u m b e r  and then set the b a s e  val u e  to 0. 
This dr a w s  bars g o i n g  b o t h  up and down. Key in the 
d e s i r e d  va l u e  and pre s s  <RETURN>.

N U M B E R  OF D I V I S I O N S  (-= TICS ON LY) - This is the 
n u m b e r  of lines and va l u e s  (in a d d i t i o n  to the 
■inimum line) a l o n g  the axis. N o r m a l l y  y o u  adjust 
the sin, Bax and n u m b e r  of d i v i s i o n s  to get even 
v a l u e s  a l o n g  the axis. Key in the d e s i r e d  v a l u e  and 
press < R E T U R N > .

If you want to suppress the lines across the chart 
and only display tic Barks along the axis, enter the 
number of divisions as a negative number (-4 Beans 4 
divisions with tic Barks only).

S I Z E ( * 1 0 0 )  + C O L O R  - This o p t i o n  lets y o u  o p t i o n a l l y  
c o n t r o l  the size of the l e t t e r i n g  and the col o r  of 
the axis, legend, gro u p  n a m e s  and s c a l e  lines. Key a 
c o l o r  n u i b e r  1-16 (see A P P E N D I X  C) to use d efault 
size. To c o n t r o l  size, e n t e r  the s i z e  n u m b e r  d e s i r e d  
(1-16, n o r m a l  is 8) as the h u n d r e d s  and t h o u s a n d s  
dig i t s  and pre s s  <RETU R N > .  The d e f a u l t  iB a u t o m a t i c  
s i z i n g  and b l a c k  c o l o r  (1). Key in the d e s i r e d  
v a l u e  and pre s s  <RETURN>.

You are r e t u r n e d  to the B a i n  ienu.
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3 . 2 . 3  S E L E C T  C H A B T  R E C T A N G L E

T his o p t i o n  lets you a d j u s t  the s h a p e  of the chart 
by n o v i n g  the two d i a g o n a l  c o r n e r s  w i t h  the cu r s o r  
keys. W h e n  this o p t i o n  is selec t e d ,  the g r a p h i c s  
sc r e e n  ( d i s p l a y i n g  the last chart drawn) is shown 
w i t h  a f l a s h i n g  m a r k  in the lower left co rner. Use 
the c u r s o r  co n t r o l  keys to l o v e  the c o r n e r  w h e r e  you 
w a n t  it to ap p e a r  and then pre s s  <RETURN>. Then the 
f l a s h i n g  m ark will show in the u p p e r  rig ht corner. 
M o v e  it the u s i n g  the c u r s o r  c o n t r o l  keys and press 
<RETURN>. You ere then r e t u r n e d  to the s a i n  ienu. 
The next t ine the chart is dra w n  on the s c r e e n  2/ 
or p l o t t e r  6/ it will be the new size. N o t e  that 
the axis l e g e n d  nam e s  d o n ’t love, but the v a l u e s  or 
g r o u p  n a m e s  do m o v e  w i t h  the axis.

3.3 C H A R T  O P T I O N S  fc C O L O R S  M E N U

O n l y  some of these o p t i o n s  show, d e p e n d i n g  on the 
typ e  of cha r t  selected.

3.3 . 1  L INE C H A R T I N G  O P T I O N S

The p r o m p t s  r e p e a t s  for all d at a  sets (lines) and 
for each al l o w s  y o u  to control:

P L O T T I N G  S Y M B O L - T h e  d e f a u l t  p l o t t i n g  sy m b o l  for each 
poi n t  is the dat a  set number. This m a y  be c h a n g e d  to 
any l e t t e r  (or e ven tw o letters) or g r a p h i c  symbol 
a v a i l a b l e  in the u p p e r / l o w e r  c h a r a c t e r  set. Ke y in 
the d e s i r e d  sy m b o l  and p r e s s  <RETURN> .

LINE T Y P E - T h e r e  are thr e e  choices:

S - S o l i d  line (default)
D - D a s h e d  line 
N - No line

Ke y  in the d e s i r e d  c h o i c e  and p r e s s  <RETURN>.

S Y M B O L  S I Z E ( t l O O )  + LINE C O L O R  - This o p t i o n  lets 
you o p t i o n a l l y  c o n t r o l  the siz e  of the sy m b o l  and 
the c o l o r  of the sy m b o l  and line. Key a c o l o r  nu m b e r  
1-16 (see A p p e n d i x  C) to use d e f a u l t  size. To 
c o n t r o l  size, e n t e r  the s ize n u m b e r  d e s i r e d  (1-16, 
n o r m a l  is 8) as the h u n d r e d s  and t h o u s a n d s  digits 
and pre s s  <RETURN>. The d e f a u l t  is a u t o m a t i c  s i z i n g  
and b l a c k  col o r  (1). Key the d e s i r e d  v a l u e  and press 
< R E T U R N > .

W h e n  all lines h a v e  b e e n  r e v i e w e d ,  y o u  w ill be 
r e t u r n e d  to the a a i n  ienu.
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3 . 3 . 2  S C R E E N  C O L O R S

This o p t i o n  lets you select:

S C R E E N  C O L O R  - This is the b a c k g r o u n d  c o l o r  of you r  
chart (see A p p e n d i x  C). Key the d e s i r e d  v a l u e  and 
pr e s s  <RETURN>. The d e f a u l t  is 2 (white).

B O R D E R  C O L O R  - This is the b o r d e r  c o l o r  s u r r o u n d i n g  
the cha r t  (see A p p e n d i x  C). K e y  th e d e s i r e d  va l u e
and press <RETURN>. The d e f a u l t  is 14 (light
g r e e n ) .

DA S H E D  LINE I N T E R V A L  - This v a l u e  c h a n g e s  the length 
of eac h  s e c t i o n  of d a s h e d  lines on charts. The 
d e f a u l t  is 50. Key in the d e s i r e d  v a l u e  and press
< R E T U R N > .

Yo u  are r e t u r n e d  to the n a i n  menu.

3.3 . 3  B A R  C H A R T  O P T I O N S

BAR G R O U P I N G  - T h e r e  are three w a y s  to s how the data 
sets in bar chart form.

The first is MIXED, w h e r e  all of the data fro m  all 
data sets for th e fir s t  dat a  g r o u p i n g  is shown, then 
all da t a  for the s e c o n d  dat a  grouping, etc.

The s e c o n d  is G R O U P E D  w h e r e  all of data se t 1 data 
is shown first, then d ata set 2, etc.

The t h i r d  is STACKED, w h e r e  data set 1 data is shown 
first, then d a t a  set 2 dat a  is s t a c k e d  on top of 
d ata set 1, etc.

E n t e r  M, G or S and p r e s s  <RETURN>.

C H A R T P L O T - 6 4  c o m p u t e s  the m i n i m u m  and m a x i m u m  values 
aft e r  the data is entered, a s s u m i n g  M or G ba r
c h a r t i n g  wil l  be used. T h e r e f o r e  w h e n  you select 
s tack i n g ,  the m a x  v a l u e  of the d e p e n d e n t  axis will 
hav e  to i n c r e a s e d  to h a n d l e  the l a rg es t sum of the 
d at a  values.

BAR W I D T H  - is the w i d t h  of e a c h  bar on the screen.
Key in the d e s i r e d  bar w i d t h  and pre s s  <RETURN>.

SPA C E  B E T W E E N  BARS - is the n u m b e r  of p o i n t s  b e t w e e n  
ea c h  bar. Key in the d e s i r e d  v a l u e  and pre ss
< R E T U R N > .

BAR FIL L  O P T I O N S  - T h e r e  are 23 w a y s  to fill a bar. 
Sel e c t  one of the f o l l o w i n g  for e a c h  dat a  set:
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1 N ONE - The b a r  is not f i l l e d  in.
2 V E R T I C A L  LIN E S  - The bar is f i l l e d  w i t h

v e r t i c a l  lines.
3 H O R I Z O N T A L  LIN E S  - The b a r  is f i l l e d  wit h

h o r i z o n t a l  lines.
4 C R O S S H A T C H  - The bar is f i l l e d  w i t h  bot h

ve r t i c a l  and h o r i z o n t a l  lines.
5 LEF T  D IAG BAR S  - The bar is f i l l e d  in wit h

di a g o n a l  b a r s  go i n g  down
f rom  left to right.

6 R I G H T  DIA G  B A R S  - The b a r  is f i l l e d  in w i t h
d i a g o n a l  bar s  g o i n g  up from
left to right.

7 D IAG CR O S S  H A T C H  - The b a r  is f i l l e d  w i t h  b o t h
di a g o n a l  b a r s  c r e a t i n g  a 
d i a g o n a l  c r o s s h a t c h .

Bars n a y  be f i l l e d  in colors. E n t e r  the c o l o r  n u m b e r  
as the h u n d r e d s  and t h o u s a n d s  digits, w i t h  the fill
op t i o n  as the u n i t s  digit. For e x a m p l e -  2 = f i l l  w i t h
v e r t i c a l  lines, 302 = fill w i t h  red v e r t i c a l  lines, 
e t c .

T h e r e  are two c a u t i o n s .  B e c a u s e  of the w a y  the C-64 
h igh r e s o l u t i o n  « o d e  works, there m a y  be sc r e e n  
co l o r  " b l e e d i n g "  into a d j a c e n t  bars or p o i n t s  u n l e s s  
th ere is a lot of room a r o u n d  e a ch  bar. The s e c o n d  
is that c o l o r s  w i l l  give no d i f f e r e n c e  on a p r i n t e r  
output, so all b ars will look ali k e  on p r i n t e r  
o u t p u t s .

FIL L  S P A C I N G  - The d e f a u l t  v a l u e  is set 
a u t o m a t i c a l l y ,  and gi ves a ver y  c l o s e  set of lines. 
L a r g e r  v a l u e s  will i n c r e a s e  the spa c e  b e t w e e n  eac h  
fill line, g i v i n g  few e r  lines in e a c h  bar.

S I Z E ( * 1 0 0 )  + C O L O R  - This o p t i o n  lets y o u  o p t i o n a l l y  
c o n t r o l  the size of the l e t t e r i n g  and the c o l o r  used 
to d r a w  the b a r  o u t l i n e  and the d a t a  set n a m e  size 
and color. Key a col o r  n u m b e r  1-16 (see A p p e n d i x  C) 
to use d e f a u l t  size. To c o n t r o l  size, e n t e r  the size 
n u m b e r  d e s i r e d  (1-16, n o r m a l  is 8) as the h u n d r e d s  
and t h o u s a n d s  d i g i t s  and pr e s s  <RETURN>. The d e f a u l t  
is a u t o m a t i c  s i z i n g  and b l a c k  c o l o r  (1).

Y o u  are r e t u r n e d  to the n a i n  menu.

3 . 3 . 4  PIB C H A R T  O P T I O N S

F IL L  S P A C I N G  - The s p a c i n g  b e t w e e n  the pie chart 
f i l l i n g  lines may be a d j u s t e d  t h r o u g h  this screen. 
The d e f a u l t  is set a u t o m a t i c a l l y .  K e y  in the d e s i r e d  
v a l u e  an d pre s s  <RETURN>.



C H A H T P L O T - 6 4 / C H A R T P L O T - 1520 A b a c u s  S o f t w a r e

S H O W  X Y (1) N(0) - This o p t i o n  al l o w s  y o u  to c ontrol 
the p r i n t i n g  of the c a l c u l a t e d  p e r c e n t a g e  w i t h  each 
segment. If the o p t i o n  is 1, the p e r c e n t a g e  will 
s h o w  (default). To suppress, key a 0.

Y o u  are r e t u r n e d  to the n a i n  ienu.

3 . 3 . 5  C H A H T  O F F S E T

O R I G I N  X O F F S E T (I N C H E S ) K e y  the n u m b e r  of inches the 
lower left c o r n e r  of the chart s h o u l d  be d i s p l a c e d  
(offs et) to the rig h t  (defa u l t  is 0).

O R I G I N  Y O F F S E T (I N C H E S ) Key the n u m b e r  of inches the 
lower left c o r n e r  of the chart s h o u l d  be d i s p l a c e d  
(off set) u p w a r d  ( d e fault is 0).

You are r e t u r n e d  to the m a i n  menu.

3.4 C H A R T  D E S C R I P T I O N S
T h e s e  o p t i o n s  a l l o w  you to c o n t r o l  the cha r t  tit l e  
and e x t r a  lines.

3.4 . 1  C H A R T  TIT L E

The first p r o m p t  asks y o u  for the t it l e  of the 
chart. Key the title (w h i c h  m a y  be up to 75 
c h a r a c t e r s  long) and pre s s  <RETURN>.

Next the g r a p h i c  scr e e n  ( d i s p l a y i n g  the last chart 
drawn) is s h o w n  w i t h  a f l a s h i n g  m ark in the last 
ti t l e  p o s i t i o n  ( n o r m a l l y  the u p p e r  left corner). Use 
the c u r s o r  c o n t r o l  keys to m o v e  the f l a s h i n g  m a r k  to 
the d e s i r e d  p o s i t i o n  and then p re s s  <RETURN>.

S I Z E ( * 1 0 0 )  + C O L O R  - This o p t i o n  lets you o p t i o n a l l y  
c o n t r o l  the size of the l e t t e r i n g  and the col o r  of 
the title. Key a c o l o r  n u m b e r  1-16 (see A P P E N D I X  C) 
to use d e f a u l t  size. To c o n t r o l  size, e n t e r  the 
size n u m b e r  d e s i r e d  (1-16, n o r m a l  is 8) as the 
h u n d r e d s  and t h o u s a n d s  di gits. The  d e f a u l t  is
a u t o m a t i c  s i z i n g  and b l a c k  co l o r  (1). K e y  in the
d e s i r e d  v a l u e  and pr e s s  <RE TURN>.

Y o u  are r e t u r n e d  to the l a i n  ienu.

3. 4 . 2  D A T A  SET L B G E N D  P O S I T I O N S

Thi s  o p t i o n  d i s p l a y s  the last g r a p h i c  s c r e e n  and 
shows a f l a s h i n g  a a r k  at the last p o s i t i o n  of the 
dat a  set legend display. ( n o r m a l l y  u p p e r  left 
c o r ner). Use the c u r s o r  c o n t r o l  keys to l o v e  the
m a r k  to the d e s i r e d  p o s i t i o n  and the n  press
< R E T U R N > .
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3.5 C H A R T  LIN ES

Y o u  m a y  add up to six "help" lines to the chart. 
T he y »a y r e p r e s e n t  any data values, s uch as the 
minim u m ,  m a x i m u m  and a v e r a g e  of a s a l a r y  s c a l e  for a 
j o b .

In the o n e - d i m e n s i o n a l  case, the lines are drawn 
a c r o s s  the chart. N o r m a l l y  b o t h  ends are the same 
value, a l t h o u g h  you can m a k e  them d i f f e r e n t .

In the t w o - d i m e n s i o n a l  case, you mus t  give the x and 
y val u e s  of the end p o i n t s  of e ach line.

LINE N U M B E R
Ent e r  the n u m b e r  of the line y o u  w i s h  to d e s c r i b e  
( 1- 6 ).

VA L U E S  -

4-* END. This is the x v a l u e  of the left en d of the 
line in the v e r t i c a l  gra p h  or bar case, or the u p p e r  
e nd in the h o r i z o n t a l  bar or g r a p h  case. Key in the 
d e s i r e d  v a l u e  and pre s s  <RETURN>. If y o u  s p e c i f i e d  a 
t w o - d i m e n s i o n a l  chart, you will then h ave to enter 
the Y v a l u e  for the fi rst end of this line.

V> END. This is the val u e  of the right or lower end 
of the line. Key  in the d e s i r e d  v a l u e  and press 
<RETURN>. You w ill hav e  to ent e r  a y v a l u e  for a two 
- d i m e n s i o n a l  line.

(S)OLID ( D ) A S H E D  Key an S for a s o l i d  line or a D 
fo r a d a s h e d  line and press <RET URN>.

If yo u w a n t  to tur n  a line off, key a null s t r i n g
(”” -tw o  qu o t e s  w i t h  no sp a c e  b e t w e e n  them) at the 
line t ype pr ompt.

C O L O R  Key the col o r  n u m b e r  of the line (see col o r  
t a b l e ).

3.8 D I S P L A Y  D I R E C T O R Y

The p r o m p t s  an d t h e i r  l e a n i n g s  are the sat e  as the
D I S P L A Y  D I R E C T O R Y  s c r e e n  1/8/.

The fil e  typ e  p r o m p t  of 2 (s pec files) is
a u t o m a t i c a l l y  s u p p l i e d  on this m e n u  option.

A f t e r  s e l e c t i n g  a f i l e n a m e ,  you ar e a u t o m a t i c a l l y  
s w i t c h e d  to the READ C H A R T  SP E C S  FILE o p t i o n  3/9/.
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3.9 B E A D  C H A R T  SPE C S  FILE

This o p t i o n  all o w s  y o u  to rea d  a chart s p e c i f i c a t i o n  
file. The first pro m p t  is for the disk dri v e  device 
nu mber. E n t e r  the d e v i c e  n u m b e r  and p r e s s  <RETURN>. 
Next you are p r o m p t e d  for the f i l e n a m e  of the 
s p e c i f i c a t i o n  file. If you p r e v i o u s l y  u s e d  the 
D I S P L A Y  D I R E C T O R Y  function, the n ame you s e l e c t e d  is 
a u t o m a t i c a l l y  sho w n  here. You may pre s s  < R E T U R N >  to 
ac c e p t  that filename. O t h e r w i s e ,  e n t e r  a new 
f i l e n a m e  and pre s s  <RETURN>. A f t e r  the s p e c i f i c a t i o n  
file is read, you are r e t u r n e d  to the m a i n  menu.
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ill S AVE C H A R T  M E N U

4.1 SAVE D A T A

All of the d a t a  sets in the c o m p u t e r  are sav e d  to 
disk. If you want to se l e c t  o nl y c e r t a i n  dat a  sets 
to load, this is d one w h e n  r e a d i n g  the m  b a c k  into 
the c o m p u t e r  1/9/.

The fi rst pr o m p t  is for the d isk dri v e  d e v i c e  
nu mber. Key in the d e v i c e  n u m b e r  and  press <RETURN>.

The s e c o n d  p r o m p t  is for the filename. The f i l e n a m e  
■ust not have ”.S" as the first c h a r a c t e r s  or the 
name w ill c o n f l i c t  w i t h  the r e l a t e d  s p e c i f i c a t i o n  
file. Key in the f i l e n a m e  and press <RETURN>.

C H A R T P L O T - 6 4  sav e s  the file to disk. If a file w ith 
the same name a l r e a d y  exi s t s  on disk, you will see 
the p r o m p t  R E P L A C E ? ( Y ) .  If you p r e s s  Y, the data 
from m e m o r y  o v e r w r i t e s  the old fil e  on disk. If you 
pre s s  any oth e r  key ( i n c l u d i n g  <RETURN>) THE DAT A  IS 
NOT SAVED and you are r e t u r n e d  to the start of this 
■ e n u .

4.2 SAV E  S P E C I F I C A T I O N

All of the chart s p e c i f i c a t i o n s  in the c o m p u t e r  are 
s a v e d  to disk.

The first p r o m p t  is for the disk d r i v e  de v i c e  
number. E n t e r  the d e v i c e  n u m b e r  and press <RETURN>.

The s e c o n d  pr o m p t  is for the f i l e name. K e y  in the 
f i l e n a m e  (it may be the same as the data filename) 
an d pre s s  <RETURN>.

C H A R T P L O T - 6 4  saves all of the spe c s  to disk. If a 
s pec file w i t h  the same nam e  a l r e a d y  ex i s t s  on disk, 
you will see the p r o m p t  R E P L A C E ? ( Y ) .  If you press Y, 
the dat a  from m e m o r y  o v e r w r i t e s  the old file on 
disk. If you pre s s  any o t h e r  key ( i n c l u d i n g  
< R E T U R N > ) THE D ATA  IS NOT SAV E D  and you are r e t u r n e d  
to the sta r t  of this menu.

4 . 8  D I S P L A Y  D I R B C T O E Y

Th e p r o m p t s  and the i r  m e a n i n g  are the same as the 
D I S P L A Y  D I R E C T O R Y  s c r e e n  1/8/.

The f i l e  typ e  p r o m p t  of 0 (all files) is
a u t o m a t i c a l l y  s u p p l i e d  on this m e n u  option.
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£51 FILE C O M M A N D  M E N U

5.1 D E L E T E  D A T A  FILE

This o p t i o n  r e m o v e s  a data f i l e  fro m  disk.

The fir st prompt is for the dis k  dri v e  device
number. E n t e r  the d e v i c e  n u m b e r  and p r e s s  <RETURN>.

The s e c o n d  pr o m p t  is for the f i l e n a m e  to be delet ed. 
E n t e r  the f i l e n a m e  and pr e s s  <RETURN>.

5.2 D B L E T E  S P E C I F I C A T I O N  FILE

This o p t i o n  r e m o v e s  a s p e c i f i c a t i o n  fil e  f r o m  disk.

The first p r o m p t  is for the disk d r i v e  d e v i c e
number. E n t e r  th e d e v i c e  n u m b e r  and p r e s s  < R E T U R N > .

The s e c o n d  pr o m p t  is for the f i l e n a m e  to be deleted. 
En t e r  the f i l e n a m e  and pre s s  < R E T U R N > .

5.3 R E N A M E  FILE

This o p t i o n  a l l o w s  y o u  to r e n a m e  a f ile on disk
( p e rhaps to avo i d  a c o n f l i c t  wit h  a n o t h e r  filename).

The first p r o m p t  is for the disk dri v e  de v i c e
number. En t e r  the de v i c e  n u m b e r  and pre s s  <R ETURN>.

The s e c o n d  pr o m p t  asks y o u  to s p e c i f y  the n e w  name, 
f o l l o w e d  b y  an "=" and then then the old name
( f i l e n a m e  to be c h a n g e d )  and pr e s s  <R ETURN>.

5.4 C O P Y  FILE ( SINGLE DRIVE)

This o p t i o n  all o w s  you to c o p y  a fil e  on disk
(p e rhaps to m ake a d u p l i c a t e ) .

The fir s t  p r o m p t  is for the dis k  d r i v e  d e v i c e
number. E n t e r  the d e v i c e  n u m b e r  and press <RETURN>.

The s e c o n d  p r o m p t  Bsks y o u  to s p e c i f y  the n e w  name, 
f o l l o w e d  by an "=" an d then then the old name
(f i l e n a m e  to be c o p i e d )  an d pre s s  <RETURN>.

5.5 NE W D I S K E T T E

This o p t i o n  i n t i a l i z e s  a d i s k ette. Be a w a r e  that ALL 
D A T A  O N  THE D I S K E T T E  IS D E S T R O Y E D  by this option.

The first prompt is for the disk d r i v e  device
number. E n t e r  the d e v i c e  n u m b e r  and pre s s  <RETURN>.

The s e c o n d  pro m p t  asks you for a d i s k e t t e  name. You
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m ay enter up to 16 c h a r a c t e r s and p re s s < R E T U R N > .

The third prompt asks you for a d i s k e 1 1 e i d e n t i f i e r
Ente r two ch a r a c ters and press < R E T U R N > .

5 . 8  D I S P L A Y  D I B B C T O R Y

D I S P L A Y  D I R E C T O R Y  s c r e e n  1/8/.

The fil e  typ e  p r o m p t  of 0 (all file s) is
a u t o m a t i c a l l y  s u p p l i e d  on this m e n u  option.
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1.61 P L O T Z P R I N T  C H A R T

This o p t i o n  p r o d u c e s  a " h a r d  copy" of y o u r  chart e i t h e r  on a 
p l o t t e r  or pr inter.

•
The fi r s t  p r o m p t  is p ( L ) o t t e r  or p ( R ) i n t e r ?  P r e s s  <RETURN> 
for p l o t t e r  ou t p u t  (L)-the d e f a u l t  or press R an d <RETURN> 
for p r i n t e r  output.

For p l o t t e r  ou t p u t  the nex t  p r o m p t  is siz e  %. This is 
n o r m a l l y  100% m e a n i n g  you r  plot w ill be 100% of the size you 
s p e c i f i e d  in the plot w i d t h  and h e i g h t  prompts. You can key 
in a lower p e r c e n t  to sca l e  the plot down, or a nu m b e r  
g r e a t e r  than 100 to i n c r e a s e  the size of the plot. This 
p e r c e n t  o n l y  c h a n g e s  the siz e  of the chart, not i t’s or i g i n  
(see C H A R T  O F F S E T  m e n u  3.3.5). The next p r o m p t  is auto pen 
c h g ? ( y / n ) .  If y o u r  p l o t t e r  s u p p o r t s  and you wan t  to use 
a u t o m a t i c  pen chang i n g ,  pre s s  Y, o t h e r w i s e  p r e s s  N. If you 
pr e s s  Y the c u r r e n t  table of sc r e e n  co l o r s  and pen nu m b e r s  
is sho w n  (the one you e s t a b l i s h e d  in C O N F I G E R ) .  Y o u  can 
c h a n g e  the tab l e  by p r e s s i n g  Y at the p r o m p t  " c h a n g e  (y/n)". 
Then e a c h  s c r e e n  c o l o r  w ill be sh o w n  in s e q u e n c e  and you 
must key the new pen number.

M a k e  sure the pen s  are in the i r  p r o p e r  h o l d e r s  b e f o r e  
c o n t i n u i n g  to plot.

•
For the S I L V E R  REE D  o p t i o n  8 (normal chart o r i e n t a t i o n )  you 
mus t  set the p l o t t e r  at the lower left c o r n e r  of the 
p o s i t i o n  of the f i n i s h e d  cha r t  ( n o r m a l l y  ab o u t  5 inches down 
the p a g e  at left margin).

For the S I L V E R  REE D  o p t i o n  9, p o s i t i o n  the pen at the u p p e r  
left c o r n e r  of the page, sin c e  the chart will be drawn 
s i d e w a y s  down the paper.

If the p lot is a pie chart, y o u  w i l l  be ask e d  to s p e c i f y  the 
data sets to be sho w n  as in m ain m e n u  o p t i o n  2. If the 
s e g m e n t  co l o r s  and fill o p t i o n s  h ave a l r e a d y  b e e n  speci f i e d ,  
you w ill be a s k e d  " c h a n g e  s e g m e n t  col or s / o p t  ions (y/n)" If 
y o u  p r e s s  n, th e cha r t  w ill be p l o tted. If you p r e s s  y, you 
w ill be sho wn the p r e s e n t  val u e s  so you can m a k e  changes. 
T hen the chart wil l  be plott e d .  You wil l  see the p l o t t e r  
c o m m a n d s  as t h e y  are sent to the ou t p u t  m o dule, a l t h o u g h  
u p p e r  and low er cas e  c h a r a c t e r s  ar e reversed.

If y o u  s p e c i f i e d  p r i n t e r  ou tput, you will be a s k e d  for the 
d e v i c e  n u m b e r  an d w h e t h e r  you w a n t  a small (0) or large (1) 
print o u t .  Small p r i n t e r  ou t p u t  takes about 1.5 m i n u t e s  on an 
E P S O N  F X - 8 0  and 4.5 m i n u t e s  on a C O M M O D O R E  1525.
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171 C H A R T  S C R E E N  S A V E / R E S T O R E

7.1 S AVE C H A R T

This o p t i o n  lets you save a chart s c r e e n  to 
diske t t e .  You  are asked for the d e v i c e  number. Key 
in the disk d e v i c e  n u m b e r  and p r e s s  <RETURN>.  The 
next p r o m p t  shows the f i l e n a m e  of the last file read 
or w r i t t e n  or last op t i o n  s e l e c t e d  b y  the d i r e c t o r y  
funct i o n .  Ac c e p t  or c h a n g e  the f i l e n a m e  and pr ess 
< R E T U R N > .

If a file w i t h  the same n a m e  a l r e a d y  ex i s t s  on disk, 
you will see the p r o m p t  R E P L A C E ? ( Y ) .  If you press Y, 
the data from m e m o r y  o v e r w r i t e s  th e old file on 
disk. If you press any oth e r  key ( i n c l u d i n g  
< R E T U R N > ) THE C H A R T  IS NOT S A V E D  and you  are 
r e t u r n e d  to the start of this menu.

7.2 R E S T O R E  C H A R T

This o p t i o n  lets you r e s t o r e  a s c r e e n  p r e v i o u s l y  
saved. P r o m p t s  are the same as 7.1.

7.8 D I S P L A Y  D I R E C T O R Y

This is the same as ot h e r  d i r e c t o r y  displays.

The file type pr o m p t  of 3 (other files) is 
a u t o m a t i c a l l y  s u p p l i e d  on this m e n u  option.
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1§1 EXI T  TO BASIC

This o p t i o n  res ets the c o m p u t e r  for no r m a l  BASIC 
o p e r a t i o n .  B e f o r e  the r e s e t t i n g  p r o c e s s  starts, you 
are a s k e d  "SURE? ( Y / N )”. Press the " Y” key to do 
the reset. P r e s s i n g  any oth e r  key r e t u r n s  you to the 
mai n  menu.
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D E M O N S T R A T I O N  C H A R T S

Now y o u  h a v e  m a s t e r e d  the b a s i c s  of c h a r t m a k i n g  w i t h  your 
’64! To show some of the oth e r  f e a t u r e s  of this program, 
t he r e  are a se r i e s  of dat a  files and chart s p e c i f i c a t i o n s  
i n c l u d e d  on the d i s t r i b u t i o n  diskette. All of the s e  were 
c r e a t e d  for p r e t t y  cle a r  s c r e e n  displ a y s ,  and t h e r e f o r e  they 
d o n ’t use co l o r s  and size v a r i a t i o n s  the sam e  as you wou l d  
w i t h  plott e r s .  A f t e r  g e t t i n g  y o u r  p l o t t e r  w o r k i n g  w i t h  the 
dem o s  as included, e x p e r i n e n t  w i t h  c h a n g i n g  colors.

All of the d e m o n s t r a t i o n  ch a r t s  e x c e p t  the oce a n  chart were 
c r e a t e d  for 10 x 7 inch p l o t t i n g  size. For the S I L V E R  REED 
u se a 70\ size for the no r m a l  o r i e n t a t i o n  and 90S: for large 
o r i e n t a t i o n .  The ocean chart size is 3 x 5 inches.

To see the s e  d e m o n s t r a t i o n  charts, s i m p l y  f o l l o w  the se 
i n s t r u c t i o n s  (see A P P E N D I X  J for s a m p l e  plots):

If C H A R T P L O T - 6 4  is not in the computer, load it in.

Go 1/8/ an d se l e c t  data files (1). Select the n u m b e r  of data 
file name " d a t a . l "  and pre s s  < R E T U R N > . T hen pre s s  <RETURN> 
two m o r e  times  an d the d i s k e t t e  d r i v e  s h o u l d  start reading. 
Y o u  wil l  be a s k e d  if this is a DIF file. It is not, so pre s s  
N. Next you w ill be p r o m p t e d  for d ata set s e lection. Pr ess 
Y / <R E T U R N >/ Y / <R E T U R N > / Y / < R E T U R N > and Y to rea d  in all of the 
dat a  sets and dat a  gro u p  names.

You s h o u l d  be r e t u r n e d  to the m a i n  menu. Go 3/8/ to read in 
the spec file d i r e c t o r y .  A f t e r  the de v i c e  defaul t,  select 
s pec files (2) and < R E T U R N > . Sel e c t  f ile " . s d a t a . l a "  and 
r ead it into C H A R T P L O T .

W h e n  the m a i n  m e n u  r e a p p e a r s ,  go 2/. This is a 12 m o n t h  bar 
chart of thr e e  sales regions. N ote the three d i f f e r e n t  types 
of bar f i l l i n g  and that t h e s e  are m i x e d  bar s  (M).

You may n o t i c e  that some of the letters a p p e a r  " s q u a s h e d "  
and b a r  f i l l i n g  may a p p e a r  u n eve n. As e x p l a i n e d  earlier, 
this is due to the s c r e e n  c o m p r e s s i o n  c a l c u l a t i o n s  n e e d e d  to 
fit the p l o t t e r  s c r e e n  o n t o  the m o n i t o r .  It w i l l  not affect 
the p l o t t e d  chart. It can be e l i m i n a t e d  w h e n  you want 
s c r e e n / p r i n t e r  c h a r t s  onl y  (a later e x a m p l e  wil l  s h o w  this).

The next s e v e r a l  e x a m p l e s  all use the s ame d a t a  sets wit h  
d i f f e r e n t  s p e c i f i c a t i o n s ,  s h o w i n g  h o w  y o u  can d i s p l a y  a 
g r o u p  of d ata sets m a n y  d i f f e r e n t  ways.

Go 3 /9/ (f rom n o w  on we wil l  key the f i l e n a m e s  d i r e c t l y  and 
a l w a y s  d e f a u l t  the d e v i c e  number) and c h a n g e  the last a in 
" . s d a t a . l a "  to a b (to r e a d  in " . s d a t a . l b " ). T h en d i s p l a y  
it. N ote that this is similar, o n l y  uses the g r o u p i n g  (G) 
b a r  op tion. If a r a i n b o w  c o l o r i n g  a p p e a r s  in the left group, 
it is not i n t e n t i o n a l  but due to the TV s y s t e m  w i t h  hig h
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d e n s i t y  v e r t i c a l  lines.

N ow go 3/9/ and select spec file " . s d a t a . l c” and d i s p l a y  it. 
This is an e x a m p l e  of s t a c k e d  bars. Note that the bars are 
w i d e  and e a s i e r  to read, and the top shows th e total sales 
of the thr e e  r e g i o n s  combined.

Go 3/ 9 /  and read in " . s d a t a .I d " . A g a i n  this is th e same 
data, only shown in a v e r t i c a l  gra p h  format.

Go 3/9/ and read in " . s d a t a . l e " .  This is a h o r i z o n t a l  graph 
of the data. Note how the top is lowe red, a nd  the b o t t o m  of 
the sca l e  is 2 0 , not 0 .

One of the f e a t u r e s  of C H A R T P L O T - 6 4  is the a b i l i t y  to plot 
u s i n g  l o g a r i t h m i c  scales. Log sc a l e s  are u s e d  to find
c o n s t a n t  RATES of change, b e c a u s e  they s h o w  up as s t r a i g h t
lines on a log chart. Go 3/9/ and read in " . s d a t a . l e l” and
d i s p l a y  it. Note how the d e p e n d e n t  (value) sca l e  is
c o m p r e s s e d  at the ri ght side?

Go 3/9/ and r ead in " . s d a t a . l f "  and d i s p l a y  it. This is an 
e x a m p l e  of s t a c k e d  h o r i z o n t a l  bars. Note that the right side 
is m o v e d  in s l i g h t l y  to sho w  all of the top v a l u e  (250).

If you hav e  a p r i n t e r  a t t a c h e d  to y our . computer, try
p r i n t i n g  some of these, as the r e s o l u t i o n  is h i g h e r  than
most TV sets.

To c r e a t e  a n o n - c o m p r e s s e d  sc r e e n  for g o o d - r e s o l u t i o n
p r i n t i n g  or s c r e e n  displ a y s ,  go to the d i m e n s i o n s  men u  
o p t i o n  1/4/. The first p r o m p t  is the " c l e a r i n g  all data - 
su r e ? "  r e m i n d e r -  press y. The next pro m p t  is the chart 
width. E n t e r  0. You w ill then be ask e d  about the n u m b e r  of 
dat a  sets and the m a x i m u m  n u m b e r  of items in each. Take the 
d e f a u l t s  (4 & 55). Now r ead in " d a ta.l" aga i n  and spec file 
". s d a t a .l a p " . This is the first chart ( " . s d a t a . l a”) 
p r e p a r e d  w i t h  no c o m p r e s s i o n .  The o nly p r o b l e m  is that if
you plot it, it will be very, ver y  small b e c a u s e  the s c a l i n g  
is set for the screen.

To c l e a r  all of the d ata sets, go t h r o u g h  the 1/4/ op t i o n  
again. Use d e f a u l t  s i z e s -  9.5 and 7 inches, 4 d a ta  sets and 
55 points.

G o  to s c r e e n  1/9/ and a f t e r  the d e v i c e  d e f ault, type 
" d a t a . 2" as the file name. Pre s s  N at the DIF file q u e s t i o n  
and a c c e p t  all dat a  sets and g r o u p  name s. T he n  go 3 /9/ and 
read in " . s d a t a . 2 a "  and display. S i n c e  this is a pie chart, 
y o u  are fir s t  a s k e d  to s e l e c t  a d ata set to display. Select
1 and then you wil l  be a s k e d  for colors, pre s s  < R E T U R N >  to 
ac c e p t  the sav e d  values.

A g a i n  re s e t  the dat a  sets (go 1/4/) and t a k e  all defau lts .
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Re a d  in data file " d a t a . 3" (not a DIF file) and spe c  file 
"data . 3 a " .  This is a v e r t i c a l  g r a p h  c o m p a r i s o n  of actual 
d a t a  v e r s u s  a b u d g e t  for a fiscal year.

Re s e t  the data sets (1/4/) and rea d  in dat a  file " d a t a . 4 ”
(not a DIF file) and spec "data . 4 a " .  T hi s  is an e x a m p l e  of 
u s i n g  color, a l t h o u g h  you w ill n o t i c e  it is i m p o s s i b l e  to 
keep it from b l e e d i n g  into the h o r i z o n t a l  lines (due to the 
’64 hir e s  design). This is a M i x e d  b a r  chart.

Go to s c r e e n  3/9 /  and read in spec file " d a t a . 4 b "  and 
display. This is the sam e  data and chart, e x c e p t  for the 
G r o u p e d  s e q u e n c e  i n s t e a d  of M i x e d  se quence.

Re s e t  C H A R T P L O T  (1/4/) end rea d  in data file " d a t a . 5 ” (not 
DIF) and spec ”data.5a". This is a wag e  sca l e  c o m p a r i s o n ,  
and i n c l u d e s  t h r e e  lines, a s o l i d  one for the m i d - r a n g e  
($23500), and d a s h e d  lines at the edges of the range.

Go 3/9/ and rea d  in ”da t a . 5 a l "  and see th e same dat a  on a
log scale.

The next e x a m p l e  r e q u i r e s  c h a n g i n g  the d a t a  set s ize to 1 by 
108. S i m p l y  go 1/4/ and e n t e r  1 for the n u m b e r  of dat a  sets, 
and 108 fo r the m a x  n u m b e r  of points. Go to sc r e e n  1/9/ and 
rea d  in " d a t a . 6 " and s pec file " d a t a . 6 ". Not e  that the 
b o t t o m  of the r e c t a n g l e  has b een m o v e d  up so the d at a  group 
n am e s  m a y  be p r i n t e d  v e r t i c a l l y .

The next s a m p l e  chart is an x - y  cha r t  of the A t l a n t i c  ocean 
floor. Go to s c r e e n  1/4/ to c l e a r  the dat a  sets (take the 
d e f a u l t s ) .  R ead in data f i l e  "o c e a n  cha rt" (not a DIF file). 
The s pec file has the same name. N ote that the y va l u e s  ere 
n e g a t i v e  to m a k e  the c u r v e  go downward.

The next e x a m p l e s  are X-Y ch a r t s  taken fro m  a hig h  s chool 
c h e m i s t r y  lab. The e x p e r i m e n t  is to m e a s u r e  the s o l u b i l i t y  
(amount of a s u b s t a n c e  w h i c h  can be d i s s o l v e d )  of th ree 
c o m p o u n d s  at v a r i o u s  t e m p e r a t u r e s  of the solution. The three 
c o m p o u n d s  are A m m o n i u m  C h l o r i d e ,  S o d i u m  N i t r a t e  and 
P o t a s s i u m  Nitrat e. T h e r e  are f our d ata p o i n t s  for each 
compo u n d .  The t e m p e r a t u r e  of the s o l u t i o n  is the X - v a l u e  and 
the n u m b e r  of grams w h i c h  can be d i s s o l v e d  in 10 n i l l i l i t e r s  
is the Y-value.

Go to s c r e e n  1/4/ and tak e  all def au l t s .  The n  go to s c r e e n  
1/9/ and read the dat a  file " s o l - c u r v e " .  R e s p o n d  N to the 
D I F  f ile p r o m p t  the n  Y and < R E T U R N >  to the dat a  set nam e  and 
n u m b e r  p r o m p t s  for the thr e e  c o m p o u n d s  a nd  Y to the data 
g r o u p i n g  names.

N ex t  go to s c r e e n  3/9/ and rea d  the chart s p e c i f i c a t i o n s .  
The f i l e n a m e  is a lso " s o l - c u r v e " .  D i s p l a y  th e chart on the 
s c r e e n  2/. N o t e  that a " h e l p  lin e" ( e n t e r e d  on s c r e e n  3/5/) 
was u sed to e x t e n d  the line for P o t a s s i u m  N i t r a t e  (P on
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chart) dow n  into the low e r  corner.

Look at the ch a r t s  and n o t i c e  how all of the c u r v e s  s eem to
h a v e  a al i g h t  b e n d  in then, b e n d i n g  u p w a r d  to w a r d s  the
right. This is u s u a l l y  the case w h e n  a r e l a t i o n s h i p  has a 
c o n s t a n t  RATE of increase. To see if this is true, we 
c h a n g e d  the d e p e n d e n t  (Y) axis to a log scale. To see the 
r e s u l t i n g  chart, go to sc r e e n  3/9/ and r ead chart spec 
" s o l - c u r v e l ". Then d i s p l a y  the chart u s i n g  s c r e e n  2/. Note
a lso how the dat a  set le g e n d s  h a v e  b e e n  n o v e d  to a free
s p a c e  on the chart.
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S I E  l l i l  E X A M P L E

A DIF fil e  e x a m p l e  is i n c l u d e d  on the diskette. It was 
w r i t t e n  by C A L C - R E S U L T  (ADVANCED) from a ver y  o r d i n a r y  
b u d g e t  w o r k s h e e t  (see A p p e n d i x  I - Sa m p l e  W o r k s h e e t ) .  The 
da t a  we want to cha rt is Total Sales, All Direct Costs, 
O v e r h e a d  co s t s  and Net Profit. The file was s a v e d  by Rows.

Start by r e s e t t i n g  the data sets u s i n g  s c r e e n  1/4/, us i n g  
the d e f a u l t s  for chart size, the n u m b e r  of data sets end 
(55) for the n u m b e r  of points. Go 1/8// to rea d  the 
d i r e c t o r y  on d e v i c e  8 . Se l e c t  data files ( op tion 1) and 
<RETURN>. You wil l  see all data files on the diskette. 
Sel e c t  " d i f - b u d g e t "  by k e y i n g  its n u m b e r  and <RETURN>. You 
will be on sc r e e n  1.9. Press < R E TURN> twice to read the DIF 
f ile on d r i v e  8 . The p r o m p t  "DIF f i l e ? ( y / n ) "  w ill appear. 
Press Y. The next pr o m p t  is " s a v e d  by r o w s ? ( y / n ) " .  S i n c e  it 
was, p r e s s  Y. The next p r o m p t  is "are data sets r o w s ? ( y / n )”. 
S i n c e  we wan t  c a t e g o r i e s  (rows) of income an d e x p e n s e  to be 
charted, a n s w e r  Y.

The next p r o m p t  is "data gr o u p  n a m e s  from 1st c e l l ? ( y / n ) " .  
Si n c e  we w ant the data gro u p  names to be Qtr 1, Qtr 2, etc, 
(1st cel l s  (row) ac r o s s  top), a n s w e r  Y. Then you will be 
a s k e d  "da t a  set nam e s  from l a b e l s ? ( y / n ) " . S i n c e  C A L C - R E S U L T  
d o e s n’t put labels into DIF files, pre s s  N.

Finally, you are told the name of each dat a  set C H A R T P L O T
e n c o u n t e r s  (the first is b lank). The p r o m p t  is y:accept, 
n:byp a s s .  Press N for the first. The next is "Sales APPLES". 
Pr e s s  N again. K e e p  p r e s s i n g  N until " T O T A L  Sales" appears. 
Then pre s s  Y, s i n c e  t h a t’s one of the ones we want. Then you 
will h a v e  to s e l e c t  the dat a  set in C H A R T P L O T  w h e r e  it is to 
go. (use the d e f a u l t - 1 ) .  Press <RETURN>. In the s ame way, 
sel e c t  the o t h e r  t h r e e  d ata sets (All D i r e c t  Costs, 
O v e r h e a d s  and Net P r ofit) and put them into dat a  sets 2,3 
and 4. T h e n  you m u s t  f i n i s h  out the rows of dat a  by p r e s s i n g
N to the rest of the dat a  set prompts. The m e s s a g e  "now
r e a d i n g  rest of d a t a” a p p e a r s  fo r abo u t  15 s e c o n d s  w h i l e  the 
dat a  is read in. You are then r e t u r n e d  to the m a i n  menu. 
S i n c e  C H A R T P L O T  rea d s  e a c h  row (dataset) c o m p l e t e l y ,  
i n c l u d i n g  the totals, you w ill  h a v e  to d e l e t e  the totals (go 
1/2/ and se l e c t  item 5 the n  k e y  <-).

By n o w  you s h o u l d  be abl e  to m a n a g e  chart s p e c i f i c a t i o n s  to 
c r e a t e  the r e s u l t s  like DIF E x a m p l e  A and B in A p p e n d i x  J 
(if not, t h e r e  are s p e c i f i c a t i o n  files " d i f - b u d g e t .a" and 
" d i f - b u d g e t . b "  on the d i s k e t t e  w h i c h  y o u  can r e a d  thru 

3/9/.

The sam e  DIF f i l e  » a y  be u s e d  to p r e p a r e  a s a l e s  nix 
c o m p a r i s o n  ( s t a c k e d  bar chart) s h o w n  iD E x a m p l e  C. S i m p l y  
sta r t  o v e r  w i t h  1/4/ and r ead in the t h r e e  sal e s  lines 
(APP LES, O R A N G E S  and B A N ANAS) as th e d a t a  sets, then do a 
s t a c k e d  b a r  p r e s e n t a t i o n .  (" d i f - b u d g e t .c" is a spe c  fil e  for
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this if y o u ’re lazy).

E x a m p l e  D uses the same DIF file, but the dat a  sets are not 
rows, t h e y’re c o l u m n s  (the quart e r s ) .  Start by r e a d i n g  the 
DIF f il e again 1/9/, onl y  s p e c i f y  the fil e  was sav e d  by

•
rows but the dat a  sets are NOT rows. The next pr o m p t  is 
"DATA G R O U P  NA M E S  FRO M  L A B E L S ? ( Y / N )". S i n c e  C a l c - R e s u l t  
does not use labels, r e s p o n d  N. The next p r o m p t  asks if the 
d ata g r o u p  nam e s  come fro m  the first cel l ?  A n s w e r  Y. 
A c c e p t  the four q u a r t e r s  of data into dat a  sets 1-4 and 
b y p a s s  the yea r  data set. Use 1/2/ and se l e c t  o p t i o n  0 
(data g r o u p  names) to s h o r t e n  the names to a m a x i m u m  of 11 
c h a r a c t e r s  so t hey will fit the v e r t i c a l  fo rmat. The spec 
file " d i f - b u d g e t .d" will sho w  the example.
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fiATA R E D U C T I O N  T U T O R I A L

This t u t o r i a l  will let y o u  use C H A R T P L O T - 6 4  to sho w  the 
r e sul ts of s i m p l e  data r e d u c t i o n  n e t h o d s  and help you learn 
how C H A R T P L O T - 6 4  works. If you h a v e n’t gone t h r o u g h  the 
C H A R T P L O T - 6 4  T U T O R I A L ,  you s h o u l d  do that first to gain 
f a m i l i a r i t y  w i t h  the m e n u s  and o p eration.

If you h a v e n’t a l r e a d y  done so, load C H A R T P L O T - 6 4  into the 
c o m p u t e r .

DATA R E D U C T I O N  can be s i m p l y  d e s c r i b e d  as the steps tak e n  to 
try and find the T R U T H  in sets of nu m b e r s  so the T R U T H  can 
be use d  to p r e d i c t  the future. M e a s u r e m e n t s  o f t e n  c o n t a i n  
small er ror s due to i n a c c u r a c y  of m e a s u r e m e n t ,  or the data 
c o n t a i n s  " n o i s e” ef f e c t s  (such as the day to day v a r i a t i o n  
in sales at a g r o c e r y  store, even th o u g h  the m o n t h l y  sales 
levels may be p r e t t y  const a n t ) .  The T R U T H  is i m p o r t a n t  
b e c a u s e  it can s how us w h a t ’s R E A L L Y  H A P P E N I N G ,  so we can 
p lan for the future.

The e a s i e s t  d a t a  r e d u c t i o n  n e t h o d s  i n v o l v e  dat a  set 
a r i t h m e t i c .  In the C H A R T P L O T - 6 4  T u t o r i a l  you m a d e  a chart 
s h o w i n g  how the two years of l e m o n a d e  s t a n d  sales comp are.
< < < < ( E x a » p l e  !)>>>>.

L  E  M 0 M O D E  S T A N D  S A L E S  

■ -flc* w.c.1 1 9 6 3
□ - fi * * u. *. 1 1 9 8 2

E X A M P L E  1
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Even that chart d i d n’t r e a l l y  hel p  get at the TRU T H  about 
ho w mu c h  we are ahe a d  or b e h i n d  last y e a r’s sales. What we 
n eed is a chart s h o w i n g  the p e r c e n t  this y e a r  is ahe a d  or 
b e h i n d  last y ear e ach week. Go 1/8/ and read the LE M O N E X  
data sets into the c o m p u t e r  (both A c t u a l  83 and Ac t u a l  82).

•
Als o  go 3/9/ and read the s pec file in, then d i s p l a y  the 
chart. To c o m p u t e  the p e r c e n t  c h a n g e  of 82 vs 83 we want to 
d i v i d e  83 dat a  by 82 data to get the ratio, s u b t r a c t  the 
c o n s t a n t  v a l u e  one (1 ) fro m  the r a t i o  and the m u l t i p l y  by
100. We will put the re s u l t s  into data set 3. Do the
foil owing:

1 / 6/ (go to the c a l c / p r i n t  menu)

1/4/ (Divide) : DS 3 (ratio) = DS 1 (Actual 83) d i v i d e d  by
DS 2 (Actual 82).

1/2/ (Subtr act ) : DS 3 (ratio-1) = DS 3 (ratio) m i n u s  DS 0
( c o n s t a n t  v a l u e  1 )

1/3/ (Multiply) : DS 3 (percent vs 82) = DS 3 (ratio-1)
tim es DS 0 ( c o n s t a n t  v a l u e  100)

6 ( r eturn to m a i n  menu)

L E M O N A D E  S T A N D  S A L E S
»-•: C H G  6 3 V S  6 2

r
E ft
C

E X A M P L E  2
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Use 3 /1/ to c h a n g e  ch art type to VB and d i s p l a y  s e q u e n c e  
(show d a t a  set 3 only) an d go 1/2/ to c h a n g e  the data set 3 
n a m e  to "* chg 83 vs 82". Go 3 / 2 / 2 /  and c h a n g e  the axis name 
to " P E R C E N T  83 vs 8 2”, the min and sax v a l u e s  to -10 0  and
400 to h a n d l e  the range of values, the b a s e  v a l u e  to 0 and
the n u m b e r  of d i v i s i o n s  to 5 and plot the chart < < < < ( « e e  
E x a m p l e  2) >>>>. You B a y  also want to c h a n g e  bar width, add 
lines etc.

If y o u  h a v e  a p r i n t e r  a t t a ched, Go op t i o n  1/6/ to go to the
c alc print mo dule, then take op t i o n  5 to pri n t  the data sets
(all th ree). < < < < S e e  E x a a p l e  3>>>>. Not e  that the p r i n t o u t  
tries to align the data on four d e c i m a l  places, but w h e n  the 
n u m b e r  of d e cimal pl a c e s  e x c e e d s  four, the d e c i m a l  point has 
to " f l o a t "  in the column. Select o p t i o n  6 to r e t u r n  to the 
m a i n  menu.

A c t u a l  1 98 3  :ft:tual 1 96 2  : V. c h s  S3  us S:

p-t # d a t a  g r o u p  n a m e  > x - u s l u f  < > x - v a l u e  < > x - u * l u e  <

1 uk 1 IS.
2 uv e I?.
3 l’K 3
4 u K 4 33
5 UK 5 21
G UK 6 17
7 UK 7 13
e u k  e s
9 UK 9 20
10 UK 10 13

2 8 . 4 80.952381
35 15.45 12.2977347
7 13.68 49.13544E7
15 20. 6 80.9223301
91 4.8 356.45B333
IS 22 -22
45 10.5 26.0952381
92 3.71 140.431267
1 1 9.85 104.162437
17 15.2 -13.3552632

E X A M P L E  3

The d a t a  set c a l c u l a t i o n s  are set up so if one d a t e  set has 
f e w e r  p o i n t s  than the other, the short d a t a  set is re-u sed. 
This al l o w s  y o u  to s e t u p  a s e r i e s  of 12 m o n t h l y  f a c t o r s  in 
one d a t a  set (say 2) and then d i v i d e  s e v e r a l  ye a r s  of
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m o n t h l y  sales (data set 1) by those 12 f actors. Look at the 
sales data in < < < < ( E x a a p l e  4) > > > >  and the chart < < < < ( E x a » p l e  
5)>>>>. The r e  is o b v i o u s l y  an up trend, but how m u c h ?  If we 
h a v e  a c c u m u l a t e d  the s e a s o n a l  fa c t o r s  from se v e r a l  y ea r s  or 
o u t s i d e  so u r c e  (trade a s s o c i a t i o n  s e a s o n a l  fa c t o r s  for 
e x a m ple), we c o u l d  load t h e s e  12 v a l u e s  into a data set and 
then d i v i d e  the actual sales by the s e a s o n a l  f a c t o r s  to 
c r e a t e  a " d e s e a s o n a l i z e d "  dat a  set. W hen this is p l o t t e d  
TRUTH! < < < < ( see e x a m p l e  6 )>>>>. P S - T H E  R E A L  W O R L D  IS S E L D O M  
THIS GOOD!

ACTUAL. SALES : SEASONAL FAC 
p-t # data group name > x-value < > x-value <

1 J

2 F
3 M
4 A
5 M
6 J
7  J
8 A 
S S

10 o
1 1 N
12 D
13 J
14 F
15 M
16 A
17 M 
IS  J
19 J
20 fi
21 S
22 0
2 3  N
24  0

100 
S3 

120 
156 
154 
150 
1 12 
85

144 
130 
240 
336 
220 
207 
240 
300 
286 
270 
196
145 
240 
310 
384 
528

1
.9

1
1 . 2 
1 . 1

.7

.5

.8
1
1 . 2  
1 . 6
0
0
0
0
0
0
e
e
0
e
0
0

E X A M P L E  4
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E X A M P L E  5
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E X A M P L B  6
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A V E R A G E S  AND S T A N D A R D  D E V I A T I O N S

W h e n  we d o n ’t hav e  a good set of indices to us e to e l i m i n a t e  
s e a s o n a l  v a r i a t i o n s ,  we ten d  to us e an a v e r a g e  to cut out
the v a r i a t i o n  and get at the u n d e r l y i n g  TRUTH. We n a y  not
r e a l i z e  it, but w h e n e v e r  we select an a v e r a g e  we ere 
a s s u m i n g  that the TR U T H  does not h ave any t r e n d  in i t — i t’s 
FLAT. BE VERY C A R EFU L, si n c e  this can be a VER Y  BAD 
A S S U M P T I O N  in m a n y  cases.

To d e m o n s t r a t e  the a v e r a g e  use, the r e  is a dat a  set on disk 
w h i c h  has C o m m o d o r e  st ock pr i c e s  at the end of each w e ek for 
all of 1984. The f i l e n a m e  is C B U  WEEKLY. R e s t a r t  C H A R T P L O T  
w i t h  4 dat a  sets of 55 e ach (default) by g o i n g  to i e n u
o p t i o n  1/4/. T hen read the data set into m e m o r y  (and the
dat a  g r o u p  name s).  T h e r e  is a spec file w i t h  the same name 
to m a k e  the c h a r t i n g  easy. T h e s e  p r i c e s  can be c h a r t e d  
< < < < ( e x a a p l e  7 ) > > > >  if you turn the d a t a  gro u p  names 
v e r t i c a l  on the b o t t o m  and sel ect no c h a r a c t e r  for the line 
sy m b o l  3/ 3/1/.

L
0 4 u  ■
1 

g

1 0 -

r run. o d o i e I n i  1 S l o e K  p r  t c e
• c b u c 1 © s  i n g  p t  i e e s - 1 9 6 4

111 i ; j : ; ? ^ ^  tjt.59e7 7 7 7 3 e* J [ J [ J U  4}
e iias i i ar a i  236ii 2 «i 12 L a i z 2B i 2 zsii 2 3 7 'i 22 .. >?>// { i/ i i  22 

3 3 "  E 3 G  3 5 7  155 E 2 3  5ES7 D 7 » i  * 1B a 3 l  22 a 1 i g  I  22
, ,  2 3 E  E 2 £ 3  J) ] BVfebk e-L Off In a IV04

E X A M P L E  7



C H A R T P L O T - 6 4 / C H A H T P L Q T - 1 5 2 0 A b a c u s  S o f t w a r e

To c o m p u t e  and d i s p l a y  the average, go to 1/6/ to se l e c t  the 
c a l c / p r i n t  mo dule. Then go 2/ and select the p r i c e  data 
set (1) to be avera g e d .  N ote that the tota l, a v e r a g e  and 
s t a n d a r d  d e v i a t i o n  is shown.

Look at t h e s e  v a l u e s  for a minute:

T O T A L  X = 1552 This is the total of all 52 c l o s i n g  prices 
for the year.

AVG X = 2 9 . 8 4 6 1 5 3 9  This is the average, c a l c u l a t e d  by
d i v i d i n g  1552 by 52.

STD DEV X = 6 . 7 8 9 8 4 0 3 3  This is the s t a n d a r d  devia t i o n ,  w h i c h  
is a s t a t i s t i c a l  m e a s u r e  of the s p r e a d  of the data points 
a bo v e  and b e l o w  the avera ge. In most cases, the a v e r a g e  plus 
and min u s  one s t a n d a r d  d e v i a t i o n  (29.85 + 6 .7 9  = 36.64 and 
2 9. 8 5  - 6.79 = 23.06) c o n t a i n  68* of all the data points.
T he a v e r a g e  plus two s t a n d a r d  d e v i a t i o n s  u s u a l l y  c o n t a i n s  
95* of the data points. A f r e q u e n t  use of s t a n d a r d  d e v i a t i o n  
of sal e s  is to d e t e r m i n e  how m u c h  i n v e n t o r y  to carry. If you 
kn o w  you sell an a v e r a g e  of 20 u n i t s  e v e r y  wee k  and it takes 
one w e e k  to r e c e i v e  stock, and y our s t a n d a r d  d e v i a t i o n  of 
sales is 5 units, then you k n o w  that 2/3 of the time (68*) 
you r  sales will not be m o r e  than 25 nor less than 15. If you 
s t o c k  25, you s h o u l d  h a v e  e n o u g h  to p r e v e n t  s t o c k o u t s  2/3 of 
the time ( a c t u a l l y  it will be 84* b e c a u s e  yo u w o n ’t s t o c k o u t  
if y our sales are lower than 15 either).

So in this e x a m p l e  ( C o m m o d o r e  stock prices) we k n o w  that 2/3 
of the tim e  it s h o u l d  fall b e t w e e n  2 3 . 0 6  and 36.64. A c t u a l l y  
it is 69.2*

S i n c e  the c o m p u t e r  is m o s t  u s e f u l  b e c a u s e  it lets you SEE 
this, do the following:

To c o n t i n u e  w i t h  the A V E R A G E  funct i o n ,  the nex t  p r o m p t  asks 
you w h i c h  line s h o u l d  c o n t a i n  the average. Pre s s  < R E T U R N >  to 
ac c e p t  th e d e f a u l t  (1). T hen pre s s  < R E TURN> to ac c e p t  the 
d e f a u l t  for the line type (S) and the c o l o r  (l=b lack).

Th e next p r o m p t  is for the n u m b e r  of s t a n d a r d  d e v i a t i o n s  you 
wan t  to see abo v e  and b e l o w  the average. Pre s s  < R E T U R N >  to 
a c c e p t  the d e f a u l t  (1 ).

The nex t  p r o m p t  asks you for the line n u m b e r  w h e r e  the 
a v e r a g e  + 1 s t a n d a r d  d e v i a t i o n  is to go. Pr e s s  < R E T U R N >  to 
a c c e p t  the d e f a u l t  (2). Nex t  set this line to a d a s h e d  line 
(key a c u r s o r  right and the letter D at the TYPE prompt) 
S e l e c t  c o l o r  2 and pre s s  <RETURN>.

Do the same for the o t h e r  line ( a v e r a g e  - 1 s t a n d a r d  
devi at i o n ) .

N o w  go b a c k  to the m a i n  m e n u  [6 ] and the n  p lot the chart.
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(m ain m e n u  o p t i o n  2). See < < < < e x a m p l e  8>>>>.
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To f u r t h e r  u n d e r s t a n d  the lines, go 3/5/ and sel ec t line 1 
(the a v e r age). See that the a v e r a g e  v a l u e  is shown at bot h  
ends of the line. In the sam e  w a y  e x a m i n e  line 2 and 3 and
see the v a l u e s  of the a v e r a g e  plus and m i n u s  one std
devi at i o n .

P r e s s  F7 key to s how the chart again. N o t i c e  h o w  this IS NOT 
a good f o r e c a s t  for the fu t u r e  si n c e  it a s s u m e s  no trend? 
In fact, the n ext w eek end p r i c e  was 17.75!

L E A S T - S Q U A R E S  LINE

A t e c h n i q u e  w h i c h  is b e t t e r  than the a v e r a g e  is a least- 
s q u a r e s  line c o m p u t a t i o n .  This t e c h n i q u e  fin ds the line 
w h i c h  fits in b e t w e e n  a set of d ata p o i n t s  so that the total 
of the s q u a r e s  of the d i s t a n c e  b e t w e e n  e a c h  point and the 
line is m i n i m i z e d .  The r e  are o t h e r  m e t h o d s  but this is most 
p o p u l a r .  The b i g  a d v a n t a g e  is that this line will s l o p e  and 
s h o u l d  p ick up an y t r e n d  in the d ata w h i c h  the s i m p l e  
a v e r a g e  will not do. Just as w i t h  the average, all you have

•
to do is to go 1/6/, the n  take o p t i o n  [3], s e l e c t  the data
set of the data and s p e c i f y  the types of the thr e e  lines. Do 
it now, but s top b e f o r e  s e l e c t i n g  the line options.

The s c r e e n  shows all of the i n t e r m e d i a t e  v a l u e s  c o m p u t e d  in 
the p r o c e s s  of d e t e r m i n i n g  the r e g r e s s i o n  line. T h e y  stand 
for:

- 68 -
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T X , T Y  - the total of X and Y val u e s

XX, Y Y , XY - the totals of X squared, Y s q u a r e d  and X*Y 

XB, YB - the a v e r a g e  of X and Y

CV - c o v a r i a n c e  b e t w e e n  X and YCR - c o e f f i c i e n t  of 
c o r r e l a t i o n  b e t w e e n  X and Y (0 m e a n s  no c o r r e l a t i o n ,  -1 or 
+1 is p e r f e c t  c o r r e l a t i o n )

SY - R e s i d u a l  v a r i a n c e  of the line wit h  the y - v a l u e s  in the
data

YI - Y - i n t e r c e p t  of the l e a s t - s q u a r e s  line 

SL - sl o p e  of the l e a s t - s q u a r e s  line

As m e n t i o n e d  above, for o n e - d i m e n s i o n a l  d a t a  like this, the 
d ata point  n u m b e r  (1-52) is u s e d  as the x - c o o r d i n a t e  of the 
data.

TX = 1378 (the total of the x va lues, 1 t h r o u g h  52)

TY = 1552 (the sum of the y values, like we had in the
average)

XX = 4 8 2 3 0  (the sum of e a c h  of the n u m b e r s  1-52 squared)

YY = 4 8 7 1 8 . 5 3 1 3  (the sum of the s q u a r e s  of the y va l u e s
the prices)

XY = 3 6 9 1 5 . 2 5  (the sum of the p r o d u c t  of x and y for each
d ata point)

XB = 26.5 (the a v e r a g e  of the x v a l u e s  (1-52))

YB = 2 9 . 2 8 4 6 1 5 3 9  (the a v e r a g e  of the y values, - a g r e e s  w i t h
the a v e r a g e  e x a m p l e

CR = - . 7 9 5 0 0 5 9 5 1  (the c o r r e l a t i o n  c o e f f i c i e n t  - p r e t t y  goo d  -
i t’s n e g a t i v e  b e c a u s e  the d ata d o e s n’t go up as you i n c r e a s e
x (go ri ght), it goes down)

SY = 4 . 1 1 8 7 2 8 2 4  (the r e s i d u a l  v a r i a n c e  - the d e v i a t i o n s  in y 
are not e x p l a i n e d  by the r e g r e s s i o n  line. Not e  that this is 
c o n s i d e r a b l y  s m a l l e r  than the std. d e v i a t i o n  in the a v e r a g e  
case (6.79). This m e a n s  that the r e g r e s s i o n  line is a b e t t e r  
p r e d i c t o r  of the data. As w i t h  the s t a n d a r d  d e v i a t i o n ,  it 
B e a n s  that 68* of the time the d a t a  wil l  be w i t h i n  4 . 1 2  of 
the r e g r e s s i o n  line.
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YI = 3 9 . 3 7 7 2 6 2 5  (the Y - i n t e r c e p t  of the r e g r e s s i o n  line
[where the line c r o s s e s  the v e r t i c a l  axis w h e n  the x point 
is 0 ] ) .

SL = - . 3 5 9 6 6 4 4 7 5  (the slo p e  of the r e g r e s s i o n  line). These

•
two v a l u e s  al l o w  the s y s t e m  and you to c o m p u t e  the y value 
of the r e g r e s s i o n  line at any x poi n t  as foll ows:

Y = X * SL + YI

Y = X * - . 3 6  + 39. 3 8

if X = 1 then Y = - . 3 6  + 3 9 . 3 8  w h i c h  is 39.02

if X = 52 then Y = 52 * (-.36) + 3 9 . 3 8  w h i c h  is 20.66

N ow c o n t i n u e  w i t h  lines. The r e g r e s s i o n  c a l c u l a t i o n s  select 
li nes 4, 5 and 6 as def au l t s .  Put the r e g r e s s i o n  line into
line 4, and m a k e  it sol i d  black, and put the res id u a l  
v a r i a n c e  in lines 5 & 6 and m a k e  the m  d a s h e d  lines. Go back 
to the m a i n  m e n u  [6 ] and then select o p t i o n  2 to show the 
chart. N o t i c e  ho w the r e g r e s s i o n  line m o r e  c l e a r l y  p i c k e d  up 
the tre n d  (TRUTH). This c o u l d  be use d  to f o r e c a s t  w h e r e  the 
sto c k  p r i c e  w o u l d  be in the nea r  future, b a s e d  p u r e l y  on the 
past. (You mus t  jud g e  w h e t h e r  the past is a good p r e d i c t o r  
of the future). You e x t e n d  the line for f u t u r e  periods:

•
If X = 53 then Y = -.3 6  * 53 + 39. 3 8  w h i c h  is 20.3 (vs
act u a l  p r i c e  of 17.75 for the n ext week).

You can se e the line va l u e s  by d i s p l a y i n g  the va l u e s  of line
4 (go 3/5/). The v a l u e  at the left s ide (point 1) is
3 9 . 0 1 7 5 9 8  and the va l u e  at the right side (point 52) is 
2 0 . 6 7 4 7 0 9 7 .

BE C A R EFUL, th e s e  lines are c o m p u t e d  from a data set and 
w i l l  not c h a n g e  a u t o m a t i c a l l y  if d ata is a d d e d  or c h a n g e d  in 
the dat a  set. To recom p u t e ,  s i m p l y  go 1/ 6 / 3 /  and sel e c t  the 
d a t a  set. You w ill have to s p e c i f y  the n u m b e r  of std dev or 
r e s i d u a l  v a r i a n c e s  (it is not saved), but can t hen take 
d e f a u l t s  t h r o u g h  the lines.

TWO D I M E N S I O N A L  D A T A

The l e a s t - s q u a r e s  line is the o nly m e t h o d  r e a l l y  s u i t a b l e  
for the x-y p l o t t i n g  mode. As an example, go 1/4/ and reset
d a t a  sets. R e a d  in the fil e  "X-Y REG R "  (one data set and
g r o u p  names). Go 3/9/ and read in the s p e c i f i c a t i o n s  w i t h

•
the s a m e  name. This is an x-y chart. Go 2/ to d r a w  the 
chart. See < < < < ( e x a a p l e  9)>>>>. This is a s c a t t e r  d i a g r a m  
of 13 x,y pai r s  of points. Wha t  is the line w h i c h  bes t  fits 
the dat a ?

Go 1/6/ and the n  take o p t i o n  3 and se l e c t  dat a  set 1 as 
input. M a k e  the r e g r e s s i o n  line s o l i d  and the +/- 1 r e s i d u a l
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v a r i a n c e  lines das h e d  and then go back 6 /. Now plot the 
chart. It s h o u l d  look like < < < < ( e x a » p l e  10)>>>>. (Note that 
8 of the 13 p o i n t s  (61*) are w i t h i n  the r e s i d u a l  v a r i a n c e  
lines) .

b  O  ■

Y 5 0

n 40- 
1
“ 3 0

? 20 
i
S 1 0 '

GL-

R E G R E S S I  0 N L 1 NE E XH M P L E
o = s c * t t e y d at *

4 0 5 0  6  &

>: V * 1 u. e H >: I s

E X A M P L E  9



C H A R T P L O T - 6 4 / C H A R T P L Q T - 1 5 2 0 A b a c u s  S o f t w a r e

The b i g g e s t  l i m i t a t i o n  w i t h  l e a s t - s q u a r e  lines is that the 
line is strai g h t .  The r e  are t e c h n i q u e s  w h i c h  try to fit 
c u r v e d  li nes t h r o u g h  d ata but are b e y o n d  the sco p e  of this 
p r o g r a m  and tutorial. An a l t e r n a t i v e  m e t h o d  w h i c h  is eas y  to 
use and gives v e r y  good r e s u l t s  w i t h  o n e - d i m e n s i o n a l  data is 
e x p o n e n t i a l  smoot h i n g .

E X P O N E N T I A L  S M O O T H I N G

This is a d ata  r e d u c t i o n  t e c h n i q u e  w h i c h  e l i m i n a t e s  the
r a n d o m  v a r i a t i o n  in a set of n u m b e r s  to get at the TRU T H  
h i d d e n  u n d e r  tho s e  n u m bers. To u n d e r s t a n d  how it works, 
l e t’s first u n d e r s t a n d  w e i g h t i n g  fact ors.

In the s i m p l e  a v e r a g i n g  p r o c e s s  of all of the data, each 
n u m b e r  gets the same weight. If you had two yea r s  of m o n t h l y
sales data, each m o n t h  c o n t r i b u t e s  1/24 to the average. If
you ad d a n o t h e r  month, the new m o n t h  (as w ell as e ach of the 
o t h e r  24 mo n t h s )  c o n t r i b u t e s  1/25 of the average, and so on. 
W h i l e  this may be easy to c a lculate, it is poo r  as a b ase
for f o r e c a s t i n g  the f u t u r e  si n c e  it d o e s n’t put any mor e  
val u e  on re c e n t  i n f o r m a t i o n  than sa les d ata that is two 
ye a r s  old! It a c t u a l l y  gi ves less and less w e i g h t  to c u r r e n t  
i n f o r m a t i o n  (1/25 i n s t e a d  of 1/24, etc).

On e w a y  p e o p l e  i m p r o v e  on this is to use a m o v i n g  average.

•
Here y o u  d e c i d e  that 12 m o n t h s  is as far bac k  as you care
about. So c o m p u t e  the a v e r a g e  of the last t w e l v e  months.

N ot e  e a c h  of t h e s e  now  co u n t s  for 1/12 of the a v e r a g e
D O U B L E  the w e i g h t  it had before. A lso - n o t e  that all 
i n f o r m a t i o n  m o r e  than 12 m o n t h s  old is c o m p l e t e l y  ignored. 
Now w h e n  a new m o n t h ’s sales data is avail a b l e ,  you d i s c a r d  
the o l d e s t  and o n l y  use the pri o r  1 1 m o n t h s  plus the latest. 
N o t e  that eac h  of the last 11 m o n t h s  has the sam e  w e i g h t  as 
b e f o r e  ( 1 / 1 2 ) and the new m o n t h  is w e i g h t e d  1 / 1 2 .

This is c l e a r l y  b e t t e r  than the s i m p l e  average. 
(I n c i d e n t a l l y ,  by u s i n g  a 12 m o n t h  span, the m o n t h - t o - m o n t h  
e f f e c t s  of an n u a l  s e a s o n a l  v a r i a t i o n s  are c a n c e l l e d  out.)

The p r o b l e m  r e m a i n s  that the most recent m o n t h  is giv e n  no 
m o r e  w e i g h t  t han d ata 12 m o n t h s  ago. A w a y  to s o l v e  this is 
to r e d u c e  the n u m b e r  of m o n t h s  in you r  m o v i n g  average,  but 
if y o u  r e d u c e  it to say 4, t hen the a v e r a g e  will p r o b a b l y  
jump a r o u n d  too m u c h  to be reliable.

Som e  y e a r s  ago in the e a r l y  daw n  of the c o m p u t e r  age, 
e x p o n e n t i a l  s m o o t h i n g  was deve l o p e d .  I t’s e a s y  to c o m p u t e

•
and ha s the great a d v a n t a g e  that th e w e i g h t i n g  for e ach 
m o n t h  gets less and less as the m o n t h s  get older. For 
ex a m p l e ,  if the c u r r e n t  m o n t h  has a w e i g h t  of 1 , the n  the 
p r i o r  m o n t h  has a w e i g h t  of .85. The one p r i o r  to that is 
n i c e l y  to r e a l i t y  w h e r e  the mos t  recent d ata is th e most 
impor t a n t .  The s p e e d  at w h i c h  the d a t a  is i g n o r e d  is 
c o n t r o l l e d  by a s m o o t h i n g  f a c t o r  (.15 in the e x a m p l e  above
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c o r r e s p o n d s  r o u g h l y  to a 12 m o n t h  m o v i n g  average). A value
of .9 w o u l d  c o n s i d e r  the cu r r e n t  m o n t h  data o nly and ignore
the past almost c o m p l e t e l y .

The f o r m u l a  is: C u r r e n t  s m o o t h e d  v a l u e  = ( s m o o t h i n g  c o n s t a n t
* c u r r e n t  m o n t h  value) + ( ( 1 - s m o o t h i n g  c o n s t a n t )  * last 
■onth s m o o t h e d  value).

U s i n g  100 as the old s m o o t h e d  value, 121 for the n e w  v a l u e  
and .15 for s m o o t h i n g  constant, the f o r m u l a  wor k s  out to:

n ew s m o o t h e d  v a l u e  = (.15 * 121) + (.85 * 100)

w h i c h  e q u a l s  103.15, up from 100 the pr i o r  m o n t h

If sal e s  w e r e  115 the f o l l o w i n g  month, the v a l u e  w o u l d  be:

ne w s m o o t h e d  v a l u e  = (.15 * 115) + (.85 * 103.15)

w h i c h  eq u a l s  104.93

So, w h i l e  sa les wen t  from a 100 a v e r a g e  to 121 then 115, our 
s m o o t h e d  sales level went from 100 to 103.1 to 104.9

If you wan t  a m o r e  r e s p o n s i v e  smoot h i n g ,  use .25 as the 
s m o o t h i n g  factor. Then the re s u l t s  b e c o m e  105.25 and 107.65.

The c h o i c e  of a s m o o t h i n g  fa c t o r  v a l u e  is not "cut and 
dried", i t’s up to you to JUD G E  w h i c h  seems to w o r k  best. 
O f t e n  the onl y  w a y  is to try se v e r a l  and see w h i c h  "se em s 
most c o m f o r t a b l e " .

Th e t r e n d  can be c o m p u t e d  as the c h a n g e  b e t w e e n  last m o n t h’s
s m o o t h e d  v a l u e  and this m o n t h’s s m o o t h e d  value. The
v a r i a t i o n s  in the t r e n d  can be r e d u c e d  by e x p o n e n t i a l  
s m o o t h i n g  also. The s m o o t h i n g  fac t o r  for the tre n d  is 
s e p a r a t e  from the one for the data so they m a y  be d i f f e r e n t
( a l t h o u g h  you U S U A L L Y  have them the same).

S i n c e  the o b j e c t i v e  is to get at the TRUTH, we w a n t  to 
e l i m i n a t e  an y er r o r s  due to the e x p o n e n t i a l  s m o o t h i n g  and 
t r e n d  c a l c u l a t i o n  m e t hods. The o nly p r o b l e m  is that if a 
s u d d e n  real j ump in the data occurs, the s y s t e m  will lag 
behind. The s o l u t i o n  is to m u l t i p l y  the t r e n d  by a fa c t o r  
a nd add it to the s i m p l e  s m o o t h e d  val u e  to c o r r e c t  for the 
t r e n d  lag. This is c a l l e d  t r e n d - a d j u s t e d  smoot h i n g .

See < < < < ( e x a a p l e  11)>>>>. Not e  how the line for the trend- 
a d j u s t e d  s m o o t h i n g  ris e s  f a s t e r  (and a c t u a l l y  o v e r s h o o t s  
s l i g h t l y )  than the s tep function. The f a c t o r  u s e d  to 
■ultiply times the t r e n d  is usually:

t (1 — t r e n d  s m o o t h i n g  f a c t o r )/ t r e n d  s m o o t h i n g  factor]
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If the s m o o t h i n g  f a c t o r  is . 2 (in the e x a m p l e  to follow) 
t hen the m u l t i p l i e r  is ( l - . 2 ) / . 2  or .8/.2 or 4.

To see this in ac tion, r e l o a d  the C o m m o d o r e  stock pri c e  
data. Re s t a r t  C H A R T P L O T  w i t h  4 dat a  sets of 55 each 
( default) by g o i n g  to m e n u  o p t i o n  1/4/. Then rea d  the data 
file CBU W E E K L Y  into m e m o r y  (and the d a t a  gr o u p  names). 
T h e r e  is a spec file w i t h  the same nam e  to m a k e  the c h a r t i n g  
easy. Rea d  it into m e m o r y  t h r o u g h  m e n u  opt i o n  3/9/. Draw 
the chart (option 2 ) to c o n f i r m  that it is l o a d e d  c o rrectly.

Go 1/6/ and then select op t i o n  4 to s m o o t h  this date. Selec t 
d ata 1 (pri ce data) as the FROM data set and then put the 
s m o o t h e d  r e s u l t s  into data set 2, the trend into d ata set 3 
and th e t r e n d - a d j u s t e d  v a l u e s  into data set 4.

Use 40 as the s t a r t i n g  va l u e  for the data s m o o t h i n g  and 0 
for the i nitial t r e n d  (these o nly n eed to be f a i r l y  good, 
si n c e  the real d a t a  o v e r w h e l m s  these va l u e s  quickly).

U se .2 as the s m o o t h i n g  f a c t o r  for the data, .2 as the 
s m o o t h i n g  fa c t o r  for the trend and the d e f a u l t  v a l u e  (4) for 
the tre n d  a d j u s t m e n t .  Sel e c t  o p t i o n  6 to r e t u r n  to the m ain 
m e n u .

Go 3/1/ and se l e c t  data sets 1, 2,3 for p l o t t i n g  (you will 
h av e  to adjust the d e p e n d e n t  axis to min of - 1 0 and the 
n u m b e r  of d i v i s i o n s  to - 6  sin c e  the tre n d  goes negat i v e ) .  
Als o  ch a n g e  the p l o t t i n g  c h a r a c t e r s  to nulls < < < < ( s e e  
e x a m p l e  12)>>>>. N ote that the tre n d  only m o v e s  slightly. 
If you w a n t e d  to h i g h l i g h t  it you c o u l d  m u l t i p l y  it by 10.

Note the names and the fact that the curve now f o llows the 
dat a  and gi ves us a hint at the TRUTH, the w a y  the pr i c e  
will m o v e  in the sh ort term future.

REG  R E S S I  UN L 3 NE E X H M P L E
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S m o o t h i n g  r e s p o n s e  to a ste p  f u n c t i o n  
=Step f u n c t i o n  
=s . 1 5 [ S t e p  f u n c t i o n ]
:t . 1 5 [ S t e p  f u n c t i o n ]
;ta 5 . 6 6 6 6 5 6 6 7 [ S t e p  f u n c t i o n ]

RBOFCMIJKLMCPQFSTLJVWXYZ

IND A X I S

E X A M P L E  11

^  ri w  9? w m m r t  u u  H i i u y s

V *  b k  o l  o f  I r .g  1 9 6 * *

E X A M P L E  12
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Go to 3/1/ and c h a n g e  the d i s p l a y  s e q u e n c e  to 1 (raw prices) 
and data set 4 (t r e n d - a d j u s t e d ) < < < < ( s e e  e x a m p l e  13)>>>>. 
C o m p a r e  the s i m p l e  s m o o t h i n g  fro m  e x a m p l e  12 w i t h  the new 
t r e n d - a d j u s t e d  s m oot hing.

T h e s e  t e c h n i q u e s  p r o v i d e  good v a l u e s  as p r e d i c t o r s  of the
f u t u r e  if the " e n v i r o n m e n t "  does not ch ange. For examp le,
the C o m m o d o r e  p r i c e  next w eek will mos t  p r o b a b l y  be the 
p r i c e  p r e d i c t e d  by e x t e n d i n g  the c u rrent tre n d  line and the 
c u r r e n t  s m o o t h e d  p r i c e  as long as n o t h i n g  e lse in the 
c o m p u t e r  or stock m a r k e t  c h a n g e s  m a t e r i a l l y .  To see this, 
p ri n t  out the data sets (all 4). The p r i c e  in the next week
w o u l d  be e s t i m a t e d  by e x t e n d i n g  the s m o o t h e d  val u e  of data
set 4 (18.16) by one t r e n d  (-.7589). The sum is 17.40
a g a i n s t  the ac t u a l  17.75!!!

D o n ’t get too e x c i t e d  yet, these m e t h o d s  only kno w  w h a t ’s in 
the n u m b e r s  and N O T H I N G  about the o u t s i d e  world. If for 
e xample, ATARI a n n o u n c e s  a new compu t e r ,  C o m m o d o r e’s stock 
p r i c e  may c h a n g e  in a way that n e i t h e r  e x p o n e n t i a l  s m o o t h i n g  
nor least s q u a r e s  or a v e r a g i n g  can predict. The tri c k  in 
f o r e c a s t i n g  w ell is to use the t e c h n i q u e s  i n c l u d e d  here to 
d e t e r m i n e  the c u r r e n t  f u n d a m e n t a l  levels and tr e n d s  and then 
fac t o r  those v a l u e s  by good i n f o r m a t i o n  and even "hunc h e s "  
by other e x t e r n a l  f a c t o r s  w h i c h  m a y  occur.

5 Li •

4 fi .

5 0  ■ 

2  Ci - 

1 0 

0 ■

- 1 0

C o  nirupdc'i e I n t i  S  t o c K p r i c e
••rbu r l ^ i i n q  p r i c c r  - 1 8 0 4  
- i t  4 t o t u  c l  - i r. 9 f r I c e s - 1 9  8 4 D

; U  19 22 ^  7 3 -  ̂i-3 r^ ” y.i$  ̂ fe-,U 1 H  t i

B5 'B 5115 5 0 D"A 1 4 IB 5^1 22S 1^3 ' 1 22
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A P P E N D I X  a

C O N F I G U R A T I O N S  TBSTED

C H A R T P L O T  was d e v e l o p e d  and t e s t e d  u s i n g  a n u m b e r  of 
p l o t t e r s  and printers. The d e t a i l s  of the c o n f i g u r a t i o n s  and 
w i r i n g  are giv e n  as examples, but do not imply any 
r e c o m m e n d a t i o n  or e n d o r s e m e n t .

P L O T T E R S

Plotter:
I n t e r f a c e  t y p e : 
I n t e r f a c e  device: 
P l o t t e r  Sec Addr: 
P l o t t e r  Xlate:

A»d e k  D X Y - 1 0 0
Serial
C a r d c o  ’64 to C e n t r o n i c s  mod e l
0 
N

’A ’

Plot ter:
I n t e r f a c e  type: 

Bit select: 
S p e e d  select: 

I n t e r f  a c e :
P l o t t e r  Sec Addr: 
P l o t t e r  Xlate:

B 9i§5 d D X Y - 8 0 0  (8 pen, a ut o  pen chg) 
S erial 
7 
H
C a r d c o  ’64 to C e n t r o n i c s  mo d e l  ’A ’
0
N

Plotter:
I n t e r f a c e  type: 
I n t e r f a c e  device: 
P l o t t e r  Sec Addr: 
P l o t t e r  Xlate:

I n t e r  Sweet ^P
Serial
C a r d c o  ’64 to C e n t r o n i c s  model
0 
N

'A’

P l o t t e r : 
I n t e r f a c e  type: 

Bit switches: 
S p e e d :
P a r i t y :
D u p l e x :
Sto p  bits: 
W o r d  size:

H e w l e t t - P a c k a r d  747 0  A (2 pens) 
RS-232
on-Sl, US, B3, B 1 
300 b a u d  
Even 
Hal f
1
7 bits

I n t e r f a c e  de v i c e  
H o l d  o f f : 
C o n n e c t i o n s :

D A T A 20 
X O N / X O F F  
P l o t t e r  pin

7
2 
3

D A T A 2 0  pin 
7 
2 
3
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I n t e r f a c e  de v i c e  DA T A 2 0
Hol d  o f f : 
C o n n e c t  ions:

DTR
P l o t t e r  pin 

7 
3 

20

D A T A 2 0  pin 
7 
3

1 1 (must b y p a s s  i n v e r t e r  
or go ri ght to 
’64 Use r  Port pin K)

I n t e r f a c e  de v i c e  C o m m o d o r e  VIC 101 1A
H o l d  o f f : 
C o n n e c t  i o n s :

X O N / X O F F  
P l o t t e r  pin 

7 
2 
3

VIC 1 0 1 1 A pin 
7 
3 
2

I n t e r f a c e  de vi ce 
H o l d  o f f : 
C o n n e c t  ions:

C o m m o d o r e  VIC 101 1A 
DTR
P l o t t e r  pin 

7 
3 

20

VIC 1 0 1 1 A pin 
7 
2
5 and 6

Plotter: 
Plotter: 
In t e r f a c e  type: 

Bit switches: 
S p e e d :
Parity:
D u p l e x :
Stop b i t s : 
W o r d  size:

? m p -40 (b & l )
E ? 2 6 9 5

RS-232
non e
240 0  b a u d  
None 
Half 
2
8 bits

I n t e r f a c e  dev i c e  
H o l d  o f f : 
C o n n e c t  ions:

DA T A 2 0  
X O N / X O F F  
P l o t t e r  pin 

7 
2 
3

D A T A 2 0  pin 
7 
2 
3

I n t e r f a c e  de v i c e  
H o l d  off: 
C o n n e c t  i o n s :

D A T A 20
DTR
P l o t t e r  pin 

7 
3 

20

D A T A 2 0  pin 
7 
3

1 1 (must b y p a s s  i n v e r t e r  
or go right to 
’64 Use r  Port pin K)

I n t e r f a c e  d e v i c e  
H o l d  o f f : 
Co n n e c t i o n s :

C o m m o d o r e  VIC 10 11A 
X O N / X O F F  
P l o t t e r  pin 

7 
2 
3

VIC 1 0 1 1 A pin 
7 
3 
2

- 78 -



C H A R T P L O T - 6 4 / C H A H T P L O T - 1520 A b a c u s  S o f t w a r e

I n t e r f a c e  device 
Hol d  o f f : 
C o n n e c t  i o n s :

Plotter:
Plotter: 
I n t e r f a c e  type: 

Sw itches:
S p e e d :
Parity:
D u p l e x :
Sto p  b i t s :
W o r d  size:

I n t e r f a c e  de v i c e  
H o l d  off: 
C o n n e c t  i o n s :

I n t e r f a c e  device 
Hol d  o f f :

I n t e r f a c e  de vi ce  
H o l d  o f f : 
C o n n e c t  ions:

I n t e r f a c e  de v i c e  
H o l d  off: 
C o n n e c t  i o n s :

1 0 11 A

VIC 1 0 1 1 A pin 
7
2
5 and 6

S t r o b e  200 
S t r o b e  260
RS - 2 3 2  
no p a r i t y  
1200 b a u d  
None 
Half
1
8 bits

C o m m o d o r e  VIC 
DTR
P l o t t e r  pin 

7 
3 

20

D A T A 2 0
XO N / X O F F
P l o t t e r  pin D A T A 2 0  pin 

7 7
2 2
3 3

D A T A 2 0
DTR
P l o t t e r  pin D A T A 2 0  pin 

7 7
3 3

20 1 1 (must b y p a s s  i n v e r t e r
or go ri ght to
’64 U ser  Port pin K)

C o m m o d o r e  VIC 1011A 
X O N / X O F F  
P l o t t e r  pin 

7
2
3

VIC 1 0 1 1 A pin 
7 
3 
2

C o m m o d o r e  VIC 1011A 
DTR
P l o t t e r  pin VIC 1011A pin

7 7
3 2

20 5 and 6
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Plotter: 
I n t e r f a c e  type: 

S w i t c h e s : 
S p e e d :
Parity:
Duplex:
Sto p  b i t s : 
W o r d  size:

P E N M A N  GR 1500
RS-232 
no p a r i t y  
1200 baud 
N one 
Hal f  
1
8 bits

I n t e r f a c e  de v i c e  
H o l d  off: 
C o n n e c t i o n s :

D A T A 2 0  
X O N / X O F F  
P l o t t e r  pin 

7
2 
3

D A T A 2 0  pin 
7 
2 
3

I n t e r f a c e  d e v i c e  DATA20
Hol d  o f f : 
Conn e c t i o n s :

DTR
P l o t t e r  pin 

7
3 

20

DA T A 2 0  pin 
7
3

1 1  (must b y p a s s  i n v e r t e r  
or go right to 
’64 U s e r  Port pin K)

I n t e r f a c e  device 
H old o f f : 
Con n e c t i o n s :

C o m m o d o r e  VIC 
X O N / X O F F  
P l o t t e r  pin 

7
2
3

10 1 1 A

VIC 1 0 1 1 A pin 
7
3
2

I n t e r f a c e  de v i c e  
H o l d  o f f : 
C o n n e c t  i o n s :

C o m m o d o r e  VIC 1011A 
DTR
P l o t t e r  pin VIC 1011A pin

7 7
3 2

20 5 and 6

Plotter:
I n t e r f a c e  type: 
I n t e r f a c e  device: 
P l o t t e r  Sec Addr: 
P l o t t e r  Xlate:

S I L V E R  REED C o l o r  Pen G r a p h  EB50 
Serial
C a r d c o  ’64 to C e n t r o n i c s  ’A
0 
N
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P R I N T B R S

P r i n t e r :
I n t e r f  a c e :

Prin ter:
I n t e r f a c e :

P rinter:
I n t e r f  a c e :

Printer:

Printer:

P r i n t e r :

Printer:

P r i n t e r :

P r i n t e r :

P r i n t e r :

Prin ter:

C o « B o d o r e  1525
n one n e e d e d

C o M o d o r e  1526 
n on e  n e e d e d

O k i g a t e  10 [black & white] 
n o n e  n e e d e d

E p s o n  FX -80

I 2 5 2 D  M ? = 8 0

Igs o n  M x ^ l O O

C Itoh P r o w r i t e r  8510

S i e m e n s  P T / 88

S tar G e s i n i  10

Sta r  G e » i n i  15

O k i d a t a  M i c r o l i n e  92

All w o r k  with:
I n t e r f a c e  device: C a r d c o  ’64 to C e n t r o n i c s  model ’A ’

Pr i n t e r  Sec Addr: 5 
P r i n t e r  Xlate: N

I n t e r f a c e  device: ECX Inc C-6401
switches: all 3 on
Sec Addr: 0
P r i n t e r  Xlate: N

I n t e r f a c e  device: M i c r o w o r l d  E l e c t r o n i c s  M W - 3 0 2  
switches: on-3 & 4
Sec Addr: 0
P r i n t e r  Xlate: Y

I n t e r f a c e  device: M i c r o w o r l d  E l e c t r o n i c s  M W - 3 0 2  
switches: on-3
Sec Addr: 0
P r i n t e r  Xlate: N

I n t e r f a c e  device: MSD INC. CPI 
s w itches: o n - 1 , 3 , 5
Se c Addr: 0
P r i n t e r  Xlate: N
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A P P E N D I X  b

C H A R T P L O T  E R R O R  M B S S A G E S

W h e n  the p l o t t i n g  or ot h e r  n o d u l e s  of C H A R T P L O T  e n c o u n t e r  
c o m m a n d s  w i t h  i n v a l i d  p a r a m e t e r s ,  err o r  l e s s a g e s  w r i t t e n  on 
th e screen. T h e s e  are giv e n  below. The y  are u s u a l l y  
a c c o m p a n i e d  by a BASIC message: ? s y n t a x  err o r  i n - ( l i n e
numbe r ) .  The p r o t e c t i o n  s y s t e m  of C H A R T P L O T  does not allow 
l i s t i n g  of the BAS I C  p l o t t i n g  program, but the e x p l a n a t i o n  
of the err o r s  s h o u l d  give clues  as to wha t  nee d s  to be 
c h a n g e d .

BAR S  TOO W I D E  oc c u r s  whe n  the w i d t h  of the bars and spaces 
b e t w e e n  the bars e x c e e d s  the d i s p l a y  area. W hen this occurs, 
pre s s  < R E T U R N >  and then go to m e n u  3/ 3 / 3 /  to c h a n g e  the 
w i d t h  factors.

D I S K E T T E  E B B Q 8? occ u r  d u r i n g  d i s k e t t e  o p e r a t i o n s .  The error 
number, m e s s a g e ,  tr a c k  and s e c t o r  are shown. The only 
m e s s a g e  not sho w n  is n u m b e r  63 FILE EXISTS. W h e n  this 
occurs, it h a n d l e d  by a s k i n g  you if you w ant to r e p l a c e  the 
file or n o t .

1 M A X - R E S I Z E  oc c u r s  w h e n  t r y i n g  to put a data point into the 
c o m p u t e r  w h i c h  e x c e e d s  the size of the arrays set up. If the 
d ata m ust be r ead in, go 1/4/ to adjust the size, but b e w a r e  
that ALL OF THE DAT A  IN M E M O R Y  W I L L  BE E R A S E D  d u r i n g  the 
r e s i z i n g  process.

T OO L O N G - R E I N P U T  is s h o w n  whe n  the le n g t h  of a dat a  gr oup 
n ame e x c e e d s  9 c h a r a c t e r s .  A b b r e v i a t e  the n a m e  and re-enter.

£0 2 - D I M  PIE oc c u r s  w h e n  a t t e m p t i n g  to d i s p l a y  a pie chart 
and the d ata is t w o - d i m e n s i o n a l .  E i t h e r  se l e c t  a d i f f e r e n t  
ch a r t  type (X) or use the glo b a l  d ata specs o p t i o n  (1.5) to 
c h a n g e  the data to o n e - d i m e n s i o n a l . O U T S I D E  RAN G E  occurs 
w h e n  the bas e  v a l u e  s e l e c t e d  on s c r e e n  3 / 2 / 2 /  is o u t s i d e  of 
the B i n - m a x  r a n g e  at the time. E n t e r  a n u m b e r  w i t h i n  the 
r a n g e .

O U T  OF R A N G E  o c c u r s  w h e n  s e l e c t i n g  a data set o u t s i d e  of the 
r a n g e  of n u m b e r s  c u r r e n t l y  in the computer.

I N C R E A S E  D A T A  S E T  S IZE TO nn oc c u r s  whe n  r e a d i n g  d a t a  sets 
fro m  d i s k e t t e  w h i c h  hav e  mor e  p o i n t s  than s e t u p  in the 
compu t e r .  The d a t a  set s ize m a y  be c h a n g e d  b y  o p t i o n  1/4/, 
but all d a t a  in the c o m p u t e r  will be erased.

B O T H  CONSTANTS!, o c c u r s  if you s p e c i f y  c o n s t a n t s  for b o t h  A 
and B d ata sets in the d a t a  set c a l c u l a t i o n  function. Press 
< R E T U R N >  and you  can r e s e l e c t  the A and B d a t a  sets.
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IZQ I R R Q R S

The p l o t t e r  and p r i n t e r  n o d u l e s  give bit d e t a i l s  of the 
er r o r  byte:

RS 2 3 2  n o d u l e s -  i 7 6 5 4 3 2 1 0
1--------- B R E A K  D E T E C T E D
------- 1- F R A M I N G  E R R O R
---------1 P A R I T Y  ERR O R

S E R I A L  I/O o 1--------- D E V I C E  NOT P R E S E N T
- 1 ------- EOI LINE
------- 1- T I M E O U T  READ
---------1 T I M E O U T  W R I T E

O T H E R  B A S I C  I R R O R S  - S h o u l d  you e n c o u n t e r  any BAS I C  err or s 
wh e n  u s i n g  C H A R T P L O T - 6 4 ,  yo u can r e c o v e r  w i t h o u t  losing any 
data by t y p i n g  G O T O  5 and p r e s s i n g  <RETURN>.
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C O L O R

A P P I N D I X  C 

C O L O R  N U M B E R  TABLE

N U M B E R C O L O R
1 BL A C K
2 WH I T E
3 RED
4 C Y A N
5 P U R P L E
6 G R E E N
7 BLUE
8 Y E L L O W

9 OR A N G E
10 BR O W N

11 LIG H T  RED

12 D A R K  GRA Y

13 M E D I U M  GRA Y
14 LIG H T  G R E E N

15 LIGHT BLUE
16 L I G H T  G RAY
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a p p e n d i x  d

C H A R T P L O T - 6 4  FILES

S A T *  FILES

D a t a  fil e s  w r i t t e n  and r ead by C H A R T P L O T  are s t a n d a r d  
C o m m o d o r e  s e q u e n t i a l  files. The data is in the f o l l o w i n g  
seque n c e :  ( N = n u m e r i c  data, $ = s t r i n g  data in quotes)

N 1 The n u m b e r  of data sets in the file.
N 2 The m a x i m u m  n u m b e r  of p o i n t s  in any data set.

For eac h  data set:

N 1 The n u m b e r  of p o i n t s  in the data set.
$ 2 The dat a  set nam e  (in quotes).
N 3 The x/y pa i r s  of data v a l u e s  (for o n e - d i m  data

the y va l u e s  are 0 ).

A f t e r  the last data set:

$ 1 The dat a  g r o u p  nam e s  (in quotes).

C H A R T P L O T  S P E C I F I C A T I O N  FI LES

C H A R T P L O T  s p e c i f i c a t i o n  files are s t a n d a r d  C o m m o d o r e  
s e q u e n t i a l  files. The d i s k e t t e  file label has ’. S’ as the 
first two char a c t e r s .

N 1 B a c k g r o u n d  s c r e e n  col o r  code
N 2 B o r d e r  c o l o r  code
N 3 I n d e p e n d e n t  axis n u m b e r  of d i v i s i o n s
N 4 D e p e n d e n t  axis n u m b e r  of d i v i s i o n s
N 5 X - p o s i t i o n  of low er left g r a p h  r e c t a n g l e
N 6 Y - p o s i t i o n  of low e r  left g r a p h  r e c t a n g l e
N 7 I n d e p e n d e n t  axis c o l o r  code
N 8 D e p e n d e n t  axis col o r  code
N 9 C h a r a c t e r  set code (1-4)
N 10 P r i n t e r  d e v i c e  n u m b e r
N 11 Ba r w i d t h
N 12 B ar s p a c i n g
N 13 C h a r t  tit l e  X - c o o r d i n a t e
N 14 C h a r t  t i t l e  Y - c o o r d i n a t e
N 15 C h a r t  tit l e  col o r  code
N 16 A u t o  incr s t a r t i n g  n u m b e r
N 17 A u t o  incr i n c r e m e n t
N 18 G r o u p  cod e  s e l e c t i o n
N 19 S t a r t i n g  n u m b e r
N 20 N u m b e r  of a c t i v e  dat a  sets
N 21 M a x  n u m b e r  of po i n t s  any d a t a  set
N 22 M i n  X - v a l u e  (ind axis)
N 23 Min Y - v a l u e  (dep axis «in)
N 24 M a x  X - v a l u e  (ind axis)
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N 25 M a x  Y - v a l u e  (dep axis)
N 26 N u m b e r  of data sets to be s e l e c t e d  for d i s p l a y
N 27 P ie chart line fill s e p a r a t i o n  

(minus if no X shown)
N 28 Dat a  set legend X - c o o r d
N 29 D a t a  set l e g e n d  Y - c o o r d
N 30 Y - p o s i t i o n  of u p p e r  right gra p h  r e c t a n g l e
N 3] X - p o s i t i o n  of u p p e r  right graph r e c t a n g l e
N 32 G r o u p  name s w i t c h  0=horiz, l=vert
N 33 Bar chart b a s e  v a l u e
N 34 L og s w i t c h - i n d e p e n d e n t  axis (0=norm, l=log)
N 35 Log s w i t c h - d e p e n d e n t  axis (0=norm, l=log)
N 36 Chart  w i d t h  in .1 mm un its
N 37 C h a r t  h e i g h t  in .1 m m  units
N 38 D e f a u l t  c h a r a c t e r  size-1
N 39 O f f s e t  x o r i g i n  in .1mm units
N 40 O f f s e t  Y o r i g i n  in .1mm un its

$ 41 C h a r t  type

$ 42 D e p e n d e n t  axis legend

$ 43 I n d e p e n d e n t  axis le g e n d

$ 44 Bar g r o u p i n g  (M,G or S)

$ 45 Cha r t  tit l e
$ 46 Two d i m e n s i o n  (Y or N)

$ 47 A u t o m a t i c  n u m b e r i n g  (Y or N or null)

For e ach act i v e  d ata set:

$ 48 Line t ype (S, D or N)

$ 49 Not used

$ 50 P l o t t i n g  c h a r a c t e r
N 51 Line col o r  code
N 52 Bar f i l l i n g  code
N 53 Bar f i l l i n g  s p a c i n g

For the m a x i m u m  n u m b e r  of data p o i n t s

$ 54 Dat a  g r o u p  names

For the six a d d i t i o n a l  cha r t  lines

$ 55 Line type (S, D or null)
N 56 Line col o r  code
N 57 End p o i n t  x - v a l u e
N 58 En d poi n t  Y - v a l u e
N 59 O t h e r  end poi n t  x - v a l u e
N 60 O t h e r  end p o i n t  y - v a l u e

For• the l a x i i u i  n u m b e r  of d ata  sets

N 61 D a t a  set n u m b e r s  in d i s p l a y  s e q u e n c e
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C H A R T P L O T  C O N F I G U R A T I O N  FILE

The C H A R T P L O T  c o n f i g u r a t o r  p r o g r a m  (CONFIGER) cr e a t e s  a one- 
r e c o r d  file w h i c h  is read by C H A R T P L O T  to se l e c t  n o d u l e s  and 
p a r a m e t e r  values. A l t h o u g h  the f i l e n a m e  m a y  be a n y t h i n g  (you 
m u s t  e n t e r  it at the time the p r o g r a m  is loaded, f i l e n a m e s  
b e g i n n i n g  w i t h  "C." are s u g g e s t e d  to a v o i d  f i l e n a m e  
c o n f l i c t s  w i t h  other  fi les on disk.

N 1 S e c o n d a r y  address for p r i n t e r  file open
N 2 ’64-A S C I I  pr i n t e r  t r a n s l a t e  b yte (0 or 32)
N 3 P l o t t e r  device n u m b e r  (serial only)
N 4 S e c o n d a r y  address for serial p l o t t e r  file open
N 5 RS - 2 3 2  file open C o n t r o l  R e g i s t e r
N 6 R S - 2 3 2  file open C o m m a n d  R e g i s t e r
N 7 ’64 - A S C I I  p l otter t r a n s l a t e  byte (0 or 32)
N 8-15 Pen n u m b e r s  c o r r e s p o n d i n g  to sc r e e n  co l o r s  1-8

$ 16 P l o t t e r  c o m m a n d  g e n e r a t o r  m o d u l e
(Z .PRTN n) n = p l o t t e r  type #

$ 17 P l o t t e r  screen c h a r a c t e r  set (Z.CHRS n)

$ 18 P l o t t e r  co m m a n d  codes m o d u l e  (Z.CMD n)

$ 19 P l o t t e r  I/O m o d u l e

$ 20 P r i n t e r  dump m o d u l e

$ 21 C H A R T P L O T  main m o d u l e  (Z.MAIN)
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A P P E N D I X  E

P H  FILE R E F E R E N C E

The DIF file r e a d i n g  r o u t i n e s  in C H A R T P L O T - 6 4  are in 
a c c o r d a n c e  w i t h  the D I F f i l e  s t a n d a r d  (see r e f e r e n c e s  below).

The file c o n s i s t s  of a h e a d e r  s e c t i o n  and the data section.

H E A D E R  S E C T I O N

The h e a d e r  s e c t i o n  c o n s i s t s  of a n u m b e r  of items d e s c r i b i n g  
the dat a  o r g a n i z a t i o n .  Eac h  item in the h e a d e r  c o n s i s t s  of 
four fields:

$ 1 T o p i c  (such as " TABLE" or "LABEL")
N 2 V e c t o r  n u m b e r  (when d e s c r i b i n g  a column)
N 3 Val u e  (such as the n u m b e r  of c o l u m n s  or

rows in the data)
$ 4 The c o l u m n  h e a d i n g  or s t r i n g  da ta a s s o c i a t e d

w i t h  the item.

N ote that t h e s e  are w r i t t e n  in B A S I C  in three print 
statements:
Pri n t  T$ (topic)
Pri n t  VI, V 2  (the two fi e l d s  v e c t o r  # and value)
Print C $ (the s t r i n g  data)

H e a d i n g  top i c s  r e c o g n i z e d  by C H A R T P L O T  are:

TABLE (the tit l e  of the w o r k s h e e t )

V E C T O R S  (the n u m b e r  of column s)

TU P L E S  (the n u m b e r  of rows)

L A B E L  (the c o l u m n  h e a d i n g s )
N o t e - t h e  DIF s t a n d a r d  al l o w s  for mu 1 1ip 1e - 1 ine labels, but 
C H A R T P L O T  onl y  reads o n e - l i n e  labels

D A T A  ( s i gnals end of h e a d i n g  section)

Any ot h e r  to p i c s  in the h e a d i n g  s e c t i o n  are ignored.
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DA T A  S E C T I O N

E a c h  item in the data s e c t i o n  c o n s i s t s  of th r e e  fields 
d e s c r i b i n g  one "cell" of the w o rks heet:

•
N 1 T ype i n d i c a t o r  ( 0 = n u n e r i c  data, l = s t r i n g  data,

~ l = B e g i n n i n g  Of Tup l e  (BOT)

or End Of D ata (EOD) m a rker)
N 2 N u m e r i c  v a l u e  of the data item (if type = 0)
$ 3 S t r i n g  v a l u e  (if dat a  type =1)

N ote that the s e  are w r i t t e n  in BASIC in two print
st at e m e n t  s :

Print VI, V 2  (the two f i e l d s - t y p e  and valu e)
P ri n t  C$ (the s t r i n g  data)

In the data section, C H A R T P L O T  r e c o g n i z e s  BOT, EOD 
an d dat a  value items only.

D IF FILE RE FE R E N C E S :
DIF: A F O R M A T  FOR D A T A  E X C H A N G E  B E T W E E N  A P P L I C A T I O N S

P R O G R A M S
B YTE M a g a z i n e  N o v e m b e r  1981 pp l 7 4 +
C a n d a c e  E. K a l i s h  & M a l i n d a  F. May e r  
DI F C l e a r i n g h o u s e

•
POB 527
C a m b r i d g e ,  MA 021 3 9

THE DIF FILE
for use r s  of V i s i C a l c  and ot h e r  s o f t w a r e  
D o n a l d  H. Beil
R e s t o n  P u b l i s h i n g  Compa n y ,  Inc.
Reston, VA
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A P P E N D I X  F

HOW DOES C H A R T P L O T  WOR K ?

C H A R T P L O T  c o n s i s t s  of a large n u m b e r  of 6502 a s s e m b l y  
l a n g u a g e  p r o g r a m s  w h i c h  m a n a g e  the g r a p h i c s  sc r e e n  display, 
d u m p i n g  the g r a p h i c s  s c r e e n  to the p r i n t e r  thus s a v i n g  and 
r e s t o r i n g  the g r a p h i c s  sc r e e n  to disk. The s e  p r o g r a m s  
( r outin es)  are e x e c u t e d  t h r o u g h  s p e c i a l  k e y w o r d s  a d d e d  to 
C o m m o d o r e - 6 4  BASIC. There is also a ver y  lar ge BAS I C  p r o g r a m  
(25K) w h i c h  d i s p l a y s  menus, saves and m a n a g e s  all data 
p o i n t s  and chart text and s p e c i f i c a t i o n s .  In normal mode, 
the B A S I C  p r o g r a m  c o m p u t e s  w h e r e  to d i s p l a y  a line or legend 
an d then issues a s p e c i a l  g r a p h i c  command. The result of the 
c o m m a n d  is u s u a l l y  a line or c h a r a c t e r  on the screen. 
A n o t h e r  s p e c i a l  c o m m a n d  tu rns on p l o t t e r  output and 
t h e r e a f t e r  the g r a p h i c  c o m m a n d s  result in p l o t t e r  c o m m a n d s  
b e i n g  issued. Sin c e  the c o m m a n d  s t r u c t u r e  of al m o s t  eve r y  
p l o t t e r  is d i f f e r e n t ,  the c o m m a n d s  are is s u e d  by a n o d u l e  
w h i c h  is c r e a t e d  for e ach plotter. The n o d u l e  als o  takes 
car e  of size c o n v e r s i o n s  w h e n  n e c e s s a r y .  This allows the 
B AS I C  p r o g r a m  to be p l o t t e r  d e v i c e  and i n t e r f a c e  i n d e p e n d e n t
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A P P E N D I X  g

E ILI C O N V E R S I O N  P R O G R A M

To use i n f o r m a t i o n  from B u s i c a l c  1 or M u l t i p l a n  s p r e a d s h e e t s  
in C H A R T P L O T - 6 4 ,  the file c o n v e r s i o n  p r o g r a m  i n c l u d e d  must 
be u s e d  first. The steps are as follows. Save the 
c a l c u l a t e d  data in Bus ic a l c ,  usi n g  a f i l e n a m e  s t a r t i n g  w ith 
"!" (this saves th e c a l c u l a t e d  values, not the f ormulae) .

or

S ave the data in M u l t i p l a n  u s i n g  the SYLK option.

R e m o v e  the d i s k e t t e  w i t h  the data from the drive.

Insert th e C h a r t p l o t - 6 4  d i s k e t t e  into the disk drive.

Type L O A D " F I L E  C O N V E R S I O N ” , 8 

T ype RUN

You w ill be a s k e d  for the n u m b e r  of d ata sets and the 
m a x i m u m  n u m b e r  of poi n t s  (just like sc r e e n  1.4). Take the 
d e f a u l t  v a l u e s  or ch a n g e  the m  and pre s s  <RETURN>.

Se l e c t  the input d e v i c e  n u m b e r  by a c c e p t i n g  the d e f a u l t  (8 ) 
or c h a n g i n g  it and press <R ETURN>.

Key the dat a  file nam e  and pre s s  <RETURN>.

P r e s s  D for DIF file, S for SYL K  file or B for B u s i c a l c
file. (DIF is i n c l u d e d  for C H A R T P L O T - 6 4  users)

You w ill be asked q u e s t i o n s  d e p e n d i n g  on the type of file:

D IF file r e a d i n g  is the same as d e s c r i b e d  in m e n u  1.9. After
the d a t a  has b e e n  p r o c e s s e d  you will get the p r o m p t  to
sel e c t  the ou t p u t  d e v i c e  n u m b e r  (defau lt is same as input). 
Nex t  y o u  wil l  be a s k e d  for the f i l e n a m e  of the o u t p u t  file 
( d e fault is s ame name). You s h o u l d  key a d i f f e r e n t  nam e  so 
that the o r i g i n a l  d ata will not be d e stroy ed.

The DIF file d a t a  w ill be sa v e d  to disk in C H A R T P L O T - 6 4
f o r i a t .

T hen load C H A R T P L O T - 6 4  and rea d  the d ata f ile just written.

S Y L K  files are r ead into a large array. The ac t u a l  SYLK 
r e c o r d s  are d i s p l a y e d  on the s c r e e n  as read. A f t e r  all
r e c o r d s  h a v e  b e e n  read, the m e s s a g e  "done r e a d i n g "  appears.
The nex t  pr o m p t  asks if d ata sets are rows. If so, press Y, 
o t h e r w i s e  pre s s  N. Next you s p e c i f y  the n ame c o l u m n  number 
a nd row n u m b e r s  (these are u s e d  for dat a  set and  dat a  group
names). Next you nus t  s p e c i f y  the fi rst and last data



C H A R T P L O T - 6 4 / C H A H T P L O T - 1520 A b a c u s  S o f t w a r e

c o l u m n s  and first and last dat a  rows (the r e c t a n g l e  
c o n t a i n i n g  the dat a  values).

N ext yo u are a s k e d  to sel e c t  the data sets and the d ata set 
n u m b e r s  into w h i c h  they are placed. After the dat a  has been 
p r o c e s s e d  you will get the p r o m p t  to s e l e c t  the output 
d e v i c e  n u m b e r  (default is same as input).

N ext you will be a s k e d  for the f i l e n a m e  of the out p u t  file 
(default is same name). You s h o u l d  key a d i f f e r e n t  nam e  so 
that the o r i g i n a l  dat a  will not be d e stroyed.

The s p r e a d s h e e t  d ata will be s a v e d  to disk in C H A R T P L O T - 6 4  
f o r m a t .

Then load C H A R T P L O T - 6 4  and r ead the data file just written.

B u s i c a l c  file p r o m p t s  st art w i t h  "are data sets rows? (y/n). 
Pre s s  Y if yo u wan t  the rows to be data sets, else p re s s  N.

Next you nus t  select if the d ata gro u p  na m e s  are to come 
f rom the first  col or row. Next you are a s k e d  how m a n y  of 
data c o l u m n s  are to be used. Last you are p r o m p t e d  for each 
data set ( s h o w i n g  the c o l u m n  or ro w n u m b e r  from the o r i g i n a l  

s h e e t ).

A f t e r  the dat a  has b e e n  p r o c e s s e d  you wil l  get the pr o m p t  to 
select the ou t p u t  de v i c e  n u m b e r  (default is same as input).
N ext y o u  will be as k e d  for the f i l e n a m e  of the output file
(defa u l t  is same name). You s h o u l d  key a d i f f e r e n t  n ame so
that the o r i g i n a l  dat a  w ill not be dest r o y e d .

The B u s i c a l c  1 s p r e a d s h e e t  data will be s a v e d  to disk in 
C H A R T P L O T - 6 4  format.

The n  load C H A R T P L O T - 6 4  and r ead the data file just w r i tten.
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A P P E N D I X  H

P L O T T E R  C O M M A N D S

If you r  p l o t t e r  is not one of the six i n c l u d e d  in the 
c o n f i g u r a t o r ,  th e r e  is a g ood c h a n c e  that its c o m m a n d  set is 
s i m i l a r  to one w h i c h  is. The p l o t t e r  c o m m a n d s  issued by 
C H A R T P L O T - 6 4  are:

A M D E K / R 0 L A N D S W E E T  IP H-P 7 4 7 0 A

Initialize: H HO; C h r $ ( 2 7 ) . 1 2 5 0 ; ; 1 7 :  
C h r $ ( 2 7 ) . N ; 19:
I N ; S C O , 2 5 0 0 , 0 , 1 8 3 8 ; PU

Pen c h a n g e  n: Jn HO; (no pen chg) SPn;

H o m e : H HO; PAPU0.0;

M o v e  to x ,y : Mx , y MAx.y; PAPUx.y;

D r a w  to x,y: Dx.y DAx.y; PDx.y;

Size (char) n: Sn C S n ;
(a,

Sla.b;
,b are d i m e n s i o n s )

W r i t e  s t r i n g  0$: P0$ TX0$ ; LB0$ c h r $(3 )

Initialize:
(see N ote *1)

Pen c h a n g e  n:

H o m e :

M o v e  to x,y:

Dr a w  to x,y:

Size (char)n:

W r i t e  s t r i n g  0$: 
(s s = s i z e - l  to 4+)

H-I DP-40 
H-I PC 595|.695

;:HA ECM
IN;PU;

STR O B E  200 
STR O B E  260

C h r $ (27).1

Pn HO; (home)

HA HO;

U x ,y PUPAx.y;

D x , y  PDPA x.y;

(size in la bel end) Sin;

S 1s s O $ c h r $ (95) LB0$;

P E N M A N  GR 1 5 0 0

I W l . H A

Pn,

H,

U M x ,y ,

D Dx.y, 

not used 

L0$

*1 N o t e  abo u t  H-I D P - 4 0  plot s c a l i n g -  The E C M  c o m m a n d  in the 
i n i t i a l i z a t i o n  resets the s c a l i n g  box. To use scal ing, 
sel e c t  the aut o  p e n c h a n g e  = No on sc r e e n  6 . W h e n  the first 
pen c h a n g e  pr o m p t  appears, set the s c a l i n g  box. Be sure to 
put pen at low e r  left c o r n e r  b e f o r e  p r o c e e d i n g .
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S I L V E R  REED EB50 
R E G U L A R

S I L V E R  REED EB50
l a r g e

I nitialize: I M 0,-270 I

P e n c h a n g e : Cn Cn

Home : H H

M o v e  to x,y: M x , y M x , y

Dra w  to x,y: D x , y D x , y

W r i t e  S t r i n g  0$: I n t e r n a l  C o n v e r s i o n to n o v e / d r a w
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C H A R T P L O T - 6 4 / C H A B T P L O T - 1520 A b a c u s  S o f t w a r e

A E E I N D I X  J

C O M P A T I B I L I T Y  W I T H  C H A R T P A K - 6 4  t C H A R T P L O T - 6 4  fi rst v e r s i o n

C H A R T P A K - 6 4  data files are e x a c t l y  the same as C H A R T P L O T - 6 4  
dat a  files, so you can s i m p l y  read them in u n d e r  i e n u  op t i o n
1.8 or 1.9. The C H A R T P A K - 6 4  s p e c i f i c a t i o n  files cannot 
r e a l l y  be used, it wil l  be n e c e s s a r y  to use the 3 n e n u  
o p t i o n s  to r e c r e a t e  the s p e c i f i c a t i o n s .

This v e r s i o n  of C H A R T P L O T - 6 4  has i d e n t i c a l  dat a  fi les to the 
first version. The spec files from v e r s i o n  1 can be read by 
this program. The r e  are onl y  two ch a n g e s  n e e d e d  to get a 
p r o p e r  chart d i s p l a y e d  and plotted:

3/5/ to fix the lines. Y o u  will nee d  to se l e c t  line 4 and 
turn it of f ( c hange type to "") i n s t e a d  of ”s".

If you chose to ch a n g e  the d i s p l a y  s e q u e n c e  (3.1) on the 
chart you will hav e  to r e e n t e r  the c h a n g e d  sequen ce.

If y o u  w a n t  to c h a n g e  the col o r s  to s a k e  them s i m i l a r  to the 
c u r r e n t  co l o r s  (black on w h ite), you will hav e  to cha n g e  a
n u m b e r  of the specs to get a good plot on the sc r e e n  and

plotter:

3/ 2 / 1 /  I n d e p e n d e n t  axis - c h a n g e  col o r  to b l a c k  (1) or oth e r  
dark color.

3/ 2 / 2 /  D e p e n d e n t  axis - di t t o

If a line chart, go 3/3 / 1 /  and change the line col or s to 
b l a c k  ( 1 ) or oth e r  dark col o r

3 / 3 / 2 /  C h a n g e  sc r e e n  c o l o r  to w h i t e  (2) and b o r d e r  col o r  to 
14.

If a b a r  chart, got 3 / 3 / 3 /  an d c h a n g e  the bar c o l o r s  and 
fill c o l o r s  to b l a c k  ( 1 ) or ot h e r  dark color.

3 /4/ 1 / and c h a n g e  the tit l e  c o l o r  to b l a c k  ( 1 ) or ot h e r
dark color.

For any li nes on you r  chart, you  will hav e  to go 3/5/ and 
c h a n g e  the col o r  to b l a c k  ( 1 ) or oth e r  dark color.

T he c o n f i g u r a t i o n  r e c o r d  is larger. If you wan t  to read 
c o n f i g  r e c o r d s  fro m  p r i o r  versi o n s ,  load " C O N F I G E R "  and 
insert a ne w line ”10250 RETUR N " .  This will a l l o w  it to 
read in old format and w r i t e  new format.
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CHARTPLOT-64
For the professional who wants to easily create the highest quality charts and graphs 
without programming onto plotters. Produces pie, bar, line or scatter charts and graphs 
from your own data interactively. You can change the resulting charts immediately. 
You can change scaling, labels, axis, colors, barfilling, etc. CHARTPLOT-64 handles 
up to four data sets totaling 200 points. DIF file interchange. Supports these plotters: 
AMDEK DXY-100, ROLAND DXY-800, ENTER SWEET P, Hewlett-Packard 7074A, Houston 
Instruments DP-40, Strobe 200. Also supports these printers: EPSON MX, FX, RX, Okidata 
Microline, Commodore 1525E/MPS801, Star Gemini, C ITOH Prowriter.

ASK ABOUT OTHER ABACUS SOFTWARE PRODUCTS
ULTRA BA SIC-64 ...Add 50 
co m m an d s g ra p h ics  
m usic. TU RTLE and game 
features .Tutorial, demo plus 
TAPE $39.95 DISK $42.95

A SSEM B LER M 0 N IT 0 R -6 4
H igh sp eed  langu age 
development Eleven func
tion monitor Screen editing 
of source file DISK $32.95

POOL-64/20. ..P lay Fullrack 
or nine ball using hires

SYN TH Y-64... Sets the standard for all of the rest 
Best 64-synthesizer anywhere. Sam ples and manual 
CA SSETTE $29.95 DISK $32.95. Also available 3 great 
companion music albums. Classical, Christm as, and 
Ragtim e Sing-Along. D ISK $12 95 Each.

GRAPHICS DESIGNER-64... TIN Y FO R TH -64/20... Ex
Menu-driven drawings, floor citing language-low price
plans and illustrations etc 
Slide program capability 
DISK $32.95

ANATOMY OF A COMMO
DORE-64 Complete guide

graphics Vic-20 required 8K Full comment ROMS list, de
expander tailed internals, descriptions.

Powerful, extensible. 200 
word vocabulary 
TAPE $24.95 DISK $27.95

M E R C U R E -6 4 ...Sim ple 
powerful file management 
with fast design, entry 
seaich report capabilities 
Tutorial DISK $32.95TAPE $14.95 DISK $17.95 300 PAGE BOOK *19.95

MASTER-64...Full ISAM file management, powerful screen management; excellent printer 
generator; programmer’s aid; BASIC 4 0 commands; machine language monitor; Soft-

C H A R T P A K -6 4  .. .P r o f e s 
sional qualtiy pie. line and 
bar charts Menu driven, in
teractive, hardcopy 
DISK $42.95

CHARTPLOT-64...Same fine 
features as CHARTPAK-64 
with high quality output to 
plotters
DISK $84.95

SU PER DISK UTILITY-64.
Speed copy 4 ways: Total. 
Bam, Append or File. Dump 
or modify sectors More 
DISK $22.95

CHECKBOOK MANAGER-64
Simple check account mam-

ware developers NO RUNTIME RO YA LTIES With 150 page manual in three-ring binder tainance Optional screen or
and development software 
SO FTW ARE ON DISK $84.95

printer report and backup 
DISK $22.95


