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P R E F A C E

Roy W a i n w r i g h t  b e g a n  w r i t i n g  d e v e l o p m e n t  s o f t w a r e  for the 
new C o m m o d o r e  64 about a year ago. Two of his p r o d u c t s  
S C R E E N  G R A P H I C S - 6 4  and U L T R A B A S I C - 6 4  are f a m i l i a r  tools for 
th o u s a n d s  of C O M M O D O R E  64 owners. Roy saw the p o w e r  and 
u s e f u l n e s s  of the s e  d e v e l o p m e n t  tools and set out to h a r n e s s  
this power in C H A R T P A K - 6 4 .  You see, C H A R T P A K - 6 4  is w r i t t e n  
u s i n g  the c o m m a n d s  f o u n d  in S C R E E N  G R A P H I C S - 6 4  and 
U L T R A B A S I C - 6 4 . His d e v e l o p m e n t  tools m a k e  the g r a p h i c s  part 
of c h a r t m a k i n g  a r e l a t i v e l y  m i n o r  task.

Roy has s t r i v e d  to m a k e  C H A R T P A K - 6 4  a u s e r - f r i e n d l y  pack age. 
You can sit down at y o u r  C o m m o d o r e  64 w i t h  this u s e r’s 
ma n u a l  and e a s i l y  c r e a t e  p r e s e n t a t i o n  c h a r t s  in m i n u t e s  
all in t e r a c t i v e l y .  No p r o g r a m m i n g  k n o w l e d g e  is r e q u i r e d  to 
use C H A R T P A K - 6 4 .

C H A R T P A K - 6 4  is one of the l o n g e s t  p r o j e c t s  that Roy has 
u n d ertaken. The re s u l t  is that Roy has bui l t  almost 
u n l i m i t e d  f l e x i b i l i t y  into C H A R T P A K - 6 4 .

We are v ery a n x i o u s  to see how you m a k e  use of C H A R T P A K - 6 4 .  
We w e l c o m e  any f e e d b a c k  fro m  you and hop e  you fin d  C H A R T P A K -  
64 to be a p o w e r f u l  a d d i t i o n  to you r  s o f t w a r e  library.

Arn i e  Lee
G r a n d  Rapids, M i c h i g a n  
Jul y  12, 1983

Bas e d  on f e e d b a c k  from u s e r ’s like yourself, Roy has 
im p roved and e x p a n d e d  upo n  the o r i g i n a l  v e r s i o n  of C H A R T P A K -  
64. These f e a t u r e s  are changed:

* i m p r o v e d  ease of use and err o r  h a n d l i n g
* i n c r e a s e d  c a p a c i t y  for you r  lar g e  d a t a  r e q u i r e m e n t s
* new s t a t i s t i c a l  f u n c t i o n s  to gain i n sight of your data

c h a r a c t e r i s t i c s
* e x p a n d e d  m a n u a l  w i t h  c o m p l e t e  t u t o r i a l s
* new s u p p o r t  for latest p r i n t e r s

W e ’re sure that y o u ’ll f ind C H A R T P A K - 6 4  e x t r e m e l y  c o m p l e t e  
and useful for your b u s i n e s s  and school c h a r t i n g  needs. Roy 
has again tri e d  to s a t i s f y  his u s e r’s r e q u i r e m e n t s .

A.I.
J a n u a r y  15, 1985
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A b a c u s  S o f t w a r e C H A R T P A K - 6 4

I N T R O D U C T I O N

C H A R T P A K - 6 4  lets you c r e a t e  d ata chart ea sily! It also 
in c l ud es a s i m p l e  d ata e n t r y / u p d a t e  f a c i l i t y  to a l l o w  you to 
cr e a t e  an d adj ust your s t a t i s t i c a l  data for charting.

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 A K - 6 4  is to key in y our data, 
adjust the chart s p e c i f i c a t i o n s  u s i n g  s e veral of the men u  
opti ons, and then dra w  the cha rt on the screen. The F5 - k e y  
re turns you to the M A I N  M E N U  w h i l e  k e e p i n g  the cha rt 
a v a i l a b l e  at the tou c h  of the F7-key . If y ou  w i s h  to ch a n g e  
any of the chart s p e c i f i c a t i o n s ,  you can do so and then 
i m m e d i a t e l y  r e d i s p l a y  the new chart. Aft e r  you h ave d e s i g n e d  
a chart to you r  s a t i s f a c t i o n ,  you may get a p e r m a n e n t  h a r d 
copy on your printer.

You may save the cha rt s p e c i f i c a t i o n s  to disk for use at 
an o t h e r  time or for use w i t h  o t h e r  data files. The d ata may 
be sav e d  to disk. D a t a  is s a v e d  on disk s e ^ a r a t e 1y f rom the 
chart s p e c i f i c a t i o n s .

NOTE - In ord e r  to all o w  u s i n g  the same n a m e s  for data and 
chart s p e c i f i c a t i o n s  files, C H A R T P A K - 6 4  a u t o m a t i c a l l y  adds 
•S to the b e g i n n i n g  of e a c h " s p £ c i f i c a t i o n  file nam e  when 
w r i t i n g  the s p e c i f i c a t i o n  files to disk.
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A b a c u s  S o f t w a r e C H A R T P A K - 6 4

L O A D I N G  C H A R T P A K - 6 4

Inse rt the d i s t r i b u t i o n  d i s k e t t e  into the disk drive. Load 
C H A R T P A K - 6 4  w i t h  either:

L O A D " * " , 8 <RETURN>

or

L 0 A D " C H A R T P A K - 6 4 " ,8 < RETURN)

W h e n  the READY, pr o m p t  appears, type: R U N  and pre s s  the
<RETU R N >  key. You will be a s k e d  to se l e c t  the type of 
p r i nter. Key a n u m b e r  f rom the m e n u  list. The p r o g r a m  will 
load the p r o p e r  p r i n t e r  m o d u l e  and the m a i n  program. See
a p p e n d i x  A for p r i n t e r  i n t e r f a c e  inf o r m a t i o n .

The r e m a i n d e r  of C H A R T P A K - 6 4  loads into the computer. It 
takes about 1-1/2 m i n u t e s  to load. Some n o i s e s  from the disk
dr i v e  are normal. W h e n  the l o a d i n g  p r o c e s s  fi nishes, the
C H A R T P A K - 6 4  M a i n  M e n u  appe ars.

D I S T R I B U T I O N  D I S K E T T E

The d i s t r i b u t i o n  d i s k e t t e  ca 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 .  In ord e r  to p r o v i d e  a b a c k u p  in case of 
di f f i c u l t y ,  a s e c o n d  c o m p l e t e  set of s o f t w a r e  is i n c l u d e d  on 
the diskette.

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 ,  
ret u r n  it to A B A C U S  S o f t w a r e  for a r e p l a c m e n t  at a n ominal 
c h a r g e .

- 2 -



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

D E F I N I T I O N S

This ma n u a l  u ses a n u m b e r  of terms  w h i c h  m a y  or m a y  not be 
f a m i l i a r  to you. In ord e r  to a v o i d  any c o n f u s i o n ,  these 
terms are e x p l a i n e d  next:

DA T A  ITEMS AND D A T A  VA L U E S
A dat a  item is the nam e  for s o m e t h i n g  (an entity) about 
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 d a t a  value. A n o t h e r  
name for data i tem is a point. An e x a m p l e  of a d a t a  item is 
the hi g h  t e m p e r a t u r e  for a giv e n  day and the dat a  va l u e  is 
90 (d e g r e e s ).

D A T A  SET
This is a n ame that a p p l i e s  to a gro u p  of r e l a t e d  data 
items. For example, the d a i l y  hig h  t e m p e r a t u r e s ,  day by day 
for a m o n t h  is a dat a  set.

A s e c o n d  dat a  set is the d a i 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 these ty pes of d ata sets o n e - d i m e n s i o n a l .

Some data sets r e q u i r e  two v a l u e s  for e ac h  point (an X and a
Y c o o r d i n a t e ) .  An e x a m p l e  is a dat a  set w h i c h  has a lifes p a n  
val 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  per day. We 
call these types of dat a  sets t w o - d i m e n s i o n a l .

DA T A  G R O U P I N G S
For o n e - d i m e n s i o n a l  data sets, you m ust h a v e  a w a y  to group 
the d ata points. This is the data g r o u p i n g  name. It m a y  be 
day numbers, mon ths, yea r s  or an y o t h e r  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  points.

For t w o - d i m e n s i o n a l  data sets, no s p e c i a l  dat a  g r o u p i n g  is 
nee d e d  b e c a u s e  eac h  point has two values.

I N D E P E N D E N T  AXIS
For 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  shows 
the data g r o u p i n g  i n f o r mation.

For 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  goes 
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 data v a l u e s .

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  goes 
from b o t t o m  to top.

LEGEN DS
The se are the " l a b e l s "  w h i c h  d e s c r i b e  the i n f o r m a t i o n  about 
each axis on the chart.

- 3 -



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

G E T T I N G  S T A R T E D  W I T H  C H A R T P A K - 6 4

C H A R T P A K - 6 4  is e asy to use b e c a u s e  you i n t e r a c t  w i t h  it 
t h r o u g h  m e n u  s e l e c t i o n s .  E a c h  m e n u  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. The R E F E R E N C E  S E C T I O N  of 
this ma n u a l  is a r r a n g e d  b y  t h o s e  n u m b e r s  to m a k e  it easy to 
find m 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 m e n u s  have o p t i o n  [0] that r e t u r n s  you to the 
M A I N  M E N U  if you d e c i d e  that you d o n ’t wan t  to se l e c t  any 
o p t i o n s  on the one that is c u r r e n t l y  disp l a y e d .

If you 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  that you d o n ’t 
want, p r e s s  and h o l d  the R U N / S T O P  key and pre s s  the R E S T O R E  
key. The s c r e e n  will c l e a r  and sa y RE ADY.. Next type G0T 0 5
and pr e s s  the < R E T U R N >  key to go to the M A I N  MENU. No data
will be lost by this m ethod. Do not type RUN or you will 
cle a r  all data, cha r t  s p e c i f i c a t i o n s ,  etc.

W h e n  you are a s k e d  to k e y  d a t a  into the compu t e r ,  a prompt 
of — > a p p e a r s  for n u m e r i c  d ata in front of the d efault 
valu e. S i m p l y  p r e s s  < R E T U R N >  to acc ept that v a l u e  or key in
you r  new data an d pre s s  < R E T U R N >  if you wan t  to c h a n g e  that
v a l u e .

For s t r i n g  type input (such as labels and titles), the 
pr o m p t  is — >> in front of the d e f a u l t  value. As wit h
n u m e r i c  data, p r e s s  < R E T U R N >  to ac c e p t  that v a l u e  or k e y  in
your ne w data and pr ess <RETURN>. Q u o t a t i o n  m a r k s  (") are 
a u t o m a t i c a l l y  p l a c e d  b e f o r e  and a f t e r  all d e f a u l t  v a l u e s  to 
a l l o w  e n t r y  of any c h a r a c t e r s  i n c l u d i n g  c o m m a s  in stri ngs.

C H A R T P A K - 6 4  has tw o screens:

the chart (gr aphic) screen 
and

the m e n u  screen

S w i t c h i n g  b e t w e e n  t hem ta k e s  p l a c e  a u t o m a t i c a l l y ,  but you 
can pre s s  the F 5 - k e y  to see the m e n u s  and the F 7 - k e y  to see 
the chart at any time.

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

- 4 -



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

A C H A R T P A K - 6 4  T U T O R I A L

The first step iB to load C H A R T P A K - 6 4  into the computer. 
If you have not a l r e a d y  done so, see the s e c t i o n  c a l l e d  
LO A D I N G  C H A R T P A K - 6 4 .

If you m a k e  a m i s t a k e  d u r i n g  this tutor i a l ,  y o u  can p r o b a b l y  
co 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  and re- 
s e l e c t i n g  the function. If you are at an input sc reen, yo u 
can always b r e a k  out by p r e s s i n g  and h o l d i n g  the S T O P - k e y  
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 c o m p u t e r  
prints R E A D Y . . Type G 0 T 0 5  and pre s s  < R E TURN> and y ou  are 
r e t u r n e d  to the M A I N  MENU.

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  have a l e m o n a d e  
sta n d  w h i c h  you o p e r a t e  for ten w e e k s  d u r i n g  the summer. The 
s u m m e r  is over an d you wan t  to m a k e  a chart s h o w i n g  how  well 
(or poorly) you did. E a c h  week, you m ade a 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 .  Your actual sale3 and 
b u d g e t  for the s u m m e r  were:

W EEK SALES B U D G E T

1 $15.20 $16.00
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 $1 8 . 0 0
ITAL $ 1 8 1 . 1 2 $1 0 9 . 0 0

To m a k e  a chart u s i n g  this data, st art by s e l e c t i n g  the 
INPUT & M O D I F Y  DATA. E n t e r  1 and pr ess < RETURN) at the M AIN 
MEN U  [0].

Next we set up the global i n f o r m a t i o n  ab out the data.

Select op t i o n  5: G L O B A L  D A T A  SPECS. The first q u e s t i o n  on
sc r e e n  [1.5] is: TWO D I M ?  ( Y / N ) . Sin c e  e a c h  set of n u m b e r s
(sales and b u dget) has o nly one val u e  each, an s w e r  N and 
press < R E T U R N > . This tel l s  C H A R T P A K - 6 4  that the dat a  is not 
t w o - d i m e n s i o n a l .

The next q u e s t i o n  is about the d ata groupi ng.  S i n c e  we are 
u s i n g  weeks, select o p t i o n  2.

The next pr o m p t  is to e n t e r  the s t a r t i n g  w eek nu mber. Sin c e  
we are s t a r t i n g  w i t h  wee k  1 (default), pre s s  < R E T U R N > . You 
are now b a c k  at the M A I N  MENU.

- 5 -



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

Select 1: IN P U T  fc M O D I F Y  DATA. Next se l e c t  1 again: INPUT
DATA F R O M  K E Y B O A R D .  The fir st pr o m p t  at s c r e e n  [1.1] asks 
you to e n t e r  the dat a  set n u m b e r  into w h i c h  y o u  will ent e r  
the dat a  va lues. W e ’ll put A C T U A L  SAL E S  into dat a  set 1 and 
5UDGET into dat a  set 2. P r e s s  < R E TURN> to e n t e r  dat a  for 
iata set 1.

The m e s s a g e  C L E A R I N G  D A T A  SE T - S U R E  (Y) is d i s p l a y e d .  This 
tells y o u  that you are about to c l e a r  the d a t a  fro m  the 
iata set you selec t e d .  If you hav e  s e l e c t e d  the w r o n g  data 
set, p r e s s  any k e y  exc e p t  Y and you will be r e t u r n e d  to the 
aain menu. Sin c e  we DO want to e n t e r  new d a t a  into dat a  set 
L, pre s s  Y to cl e a r  the dat a  and continue.

The next p r o m p t  is for the data set name. Key " A C T U A L  1983" 
is the n a m e  and pre s s  < R E T U R N > .

lext you are a s k e d  to e n t e r  the n u m b e r  of dat a  items. Key 10 
n u m b e r  of weeks) and pre s s  <RETURN>.

’he next pr o m p t  is: IN S E Q U E N C E ?  ( Y / N ) . This lets you
elect w h e t h e r  you w ant to ke y the d a t a  in point s e q u e n c e  or 
select p o i n t s  and a c c u m u l a t e  values. Sin c e  the sales values 
ire l i s t e d  in seque n c e ,  p r e s s  Y.

low key the sales values. For e x a m p l e  key: 15.20 < R E TURN>
or the first item. As v a l u e s  are a c c e p t e d  by the computer, 
hey are sho w n  on the screen. W h e n  the t e n t h  v a l u e  is 
ntered, you are r e t u r n e d  to the m a i n  menu. If you m a k e  a 
istake 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  
r e s s i n g  <RETURN>. If you d o n ’t r e a l i z e  that yo u m a d e  a 
i s t a k e  until lat e r  (or the dat a  has c h a n g e d  for som e  oth e r  
eason), the A L T E R  op t i o n  [1.2] a l l o w s  you to c h a n g e  any 
ata value.

ow in a s i m i l a r  m anner, e n t e r  the B U D G E T  data. Fro m  M A I N  
ENU [0] select o p t i o n s  1 (INPUT & M O D I F Y  DATA). Then from 
cre e n  [1] ent e r  a n o t h e r  1 (INPUT D A T A  F ROM K E Y B O A R D ) .  Type 

*2 to s e l e c t  the next dat a  set number. The m e s s a g e  C L E A R I N G  
AT A S E T - S U R E ( Y )  a p p e a r s  ag a i n  to r e m i n d  you that you will 
e c l e a r i n g  da t a  out of dat a  set 2 this time. Pre s s  Y.

ype B U D G E T  1983 for the dat a  set name. The n u m b e r  of data 
terns p r o m p t e d  d e f a u l t s  to 10 so just pre s s  < R E T U R N > . Ent e r  
he b u d g e t  va l u e s  (since the r e  are no cents, you can type 16 
RE T U R N >  for the fir st value, etc.).

he next step is to d e f i n e  the chart type. Fro m  M A I N  M E N U  
0], se l e c t  m e n u  op t i o n  3 (D EFINE CHART). Next se l e c t  op t i o n  
(CHART TY P E ) . .4 Key in VG for v e r t i c a l  graph. Typ e  N to the 

^ L T E R  D I S P L A Y  S E Q ? p r o m p t  and you are r e t u r n e d  to the M A I N  
A&NU.
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To see the chart, se l e c t  op t i o n  2 ( D I S P L A Y  C H A R T  ON SCREEN) 
from the M A I N  M E N U  [0]. To get b a c k  to the M A I N  MENU, press 
the F5-key.

Th e chart you see c o n t a i n s  n 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 A K - 6 4 .  The next ste p s  are to i m prove 
the chart by c o n t r o l l i n g  the s e  features.

Be f o r e  goi n g  any further, you s h o u l d  s ave the dat a  you keyed 
in. Yo 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  from the 
d ri v e  and r e p l a c e  it w i t h  one on w h i c h  you want to save the 
new data. If the d i s k e t t e  has no t b ee n  i n i t i a l i z e d  ( N E W e d ) , 
you can do so by s e l e c t i o n  op t i o n  5 - D ISK C O M M A N D S  fro m  the 
M A I N  M E N U  [0] and then o p t i o n  5 - NEW DISKE T T E .  Be v er y  
c areful, s i n c e  the N E W  c o m m a n d  c o m p l e t e l y  e r a s e s  all da t a  
and p r o g r a m s  on a d i s k e t t e ! !

Now to save the data, press  F5 to ret u r n  to the M A I N  M E N U  
and sele ct o p t i o n  4 (SAVE CHART). S e l e c t  o p t i o n  1 (SAVE 
DATA). Unl e s s  you are u s i n g  a d i s k e t t e  d r i v e  n u m b e r  other 
than 8, just p r e s s  < R E T U R N > . The data f i l e n a m e  m a y  be up to 
16 c h a r a c t e r s  long. L E M 0 N 8 3  is a good f i l e n a m e  to use. Key 
the name and p r e s s  <RETURN>. The disk d r i v e  runs for a few 
s e c o n d s  and the r e t u r n s  you to the M A I N  MENU.

From here on, o p t i o n  s e l e c t i o n  from the M A I N  M E N U  is shown 
u s i n g  / /. For example, to get to the ch art type s e l e c t i o n  
screen, yo u h a v e  to se l e c t  op t i o n  3, the n  1. This is 
s h o r t e n e d  to [3/1].

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 ra n g e  of 
the dat a  - it ra n g e s  from the lowest to the h i g h e s t  value s 
of the data values. To m a k e  the chart look m o r e  normal, we 
n ee 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 inf o r m a t i o n .  K e y  "$$$ 
SALES $$$" for the legend. Sin c e  we wan t  a no r m a l  scale, 
pres s <R ET U R N >  (0 is the def ault). The de f a u l t  m i n i m u m  val u e  
is 0 and we p r o b a b l y  want to le ave it at that value, so
pres s < R E T U R N > .

To i mprove  the chart a p p e a r a n c e ,  ent e r  the v a l u e  40 for th e 
m a x i m u m  val ue i n s t e a d  of 33.15  c o m p u t e d  earlier. Y o u ’ll have 
to spa c e  over the n u m e r a l s  left by: 33.15. The b a s e  v a l u e  is 
left at 0, the b o t t o m  for bar c h a r t i n g  options. Th e n u m b e r  
of d i v i s i o n s  (hor i z o n t a l  lines) is left at 4, sin c e  this
gives us four lines, each at 10, 20, 30 an d 40 values. Press
r e t u r n  to accept the d e f a u l t  color.

D i s p l a y  the chart [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 F 5 - k e y  to r e t u r n  to th e M A I N  MENU. If 
you want 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].
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The i n d e p e n d e n t  axis in this e x a m p l e  is the d ata g r o u p i n g  
i n f o r m a t i o n  (weeks). To i m prove this, go to [3/2/1]. Key "- 
- 1 9  8 3 - - "  for the legend. The s c a l e  is normal, so press 
< R E T U R N >  to ac c e p t  the d e f a u l t  (0). The m i n i m u m ,  m a x i m u m  and 
n u m b e r  of d i v i s i o n s  d o n’t m a tter, so just p r e s s  < R E T U R N > . 
Th e GRP  NA M E S  are n o r m a l l y  sho w n  h o r i z o n t a l l y ,  but b e c a u s e  
t h e y  ar e 4 c h a r a c t e r s  long (WK10) and overlap, w e  s how them 
v e r t i c a l l y .  Key 1 and pr e s s  <RETURN>. Press < R E T U R N >  at the 
c o l o r  p r o m p t  to acc e p t  the de 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 see how 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 fixed by a l t e r i n g  the chart
shape. Pre s s  the F 5 - k e y  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  c u r s o r  in the low er left 
ha n d  corner. Use the c u r s o r  up k e y  (with SHIFT) and the 
f l a s h i n g  c u r s o r  m o v e s  up. Put it up about h a l f w a y  b e t w e e n  
the 0 and 10. You m a y  als o  m o v e  the f l a s h i n g  c u r s o r  s i d e w a y s  
to a l l o w  mor e  r oom alo n g  the left side if needed. Pr ess 
< R E T U R N > . Now the f l a s h i n g  c u r s o r  is in the u p p e r  rig ht 
corner. Sin c e  the r e  is no re a s o n  to c h a n g e  a n y t h i n g  now,
s i m p l y  p r e s s  <RETURN>.

Now d i s p l a y  the chart [2] to see if the b o t t o m  l e g e n d  is 
s a t i s f a c t o r y .

Next l e t ’s fix the title. Pr e s s  F5 again and then go to 
s c r e e n  [3/4/1] an d key ”** L E M O N A D E  STAND SA L E S  **" and
p r e s s  <RETURN>. The f l a s h i n g  c u r s o r  in the top line al l o w s
you to r e p o s i t i o n  the ti t l e  (move it to the right a little 
u s i n g  the c u r s o r  co n t r o l  keys) an d p r e s s  <RETURN>. Press 
<R E TURN>  to use the d e f a u l t  color.

Now l e t’s m o v e  th e data set l e g e n d  to the right. Go to 
s c r e e n  [3/4/2] and m o v e  the f l a s h i n g  c u r s o r  to the right 
ha l f  of the chart (above WK 6) and then p r e s s  <RETURN>.

Now l e t’s c h a n g e  the line marking. Go to [3/3/1]. For the 
A C T U A L  (data set 1) use a dot for the p l o t t i n g  symbol. Pre s s  
S H I F T  and Q (large dot) and press <RETURN>. Then c h o o s e  a 
s o l i d  line for A C T U A L  d a t a  (press S and < R ETU RN >). Pre s s  
<R E TURN>  to d e f a u l t  the c o l o r  to white. Now for the B U D G E T  
(d ata set 2),, use B for the p l o t t i n g  sy mbol, a d a s h e d  line 
and the d e f a u l t  c o l o r  (2).

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 ’re 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 s .  First 
p r e s s  F5 and th e n  go to [4/2]. A f t e r  the disk d r i v e  de v i c e  
n u m b e r  pr ompt, you s h o u l d  see the nam e  u n d e r  w h i c h  you sa v e d  
the data. You m a y  use the s a m e  n a m e  for the specs, since 
C H A R T P A K - 6 4  adds .S in front of the name of s p e c i f i c a t i o n  
files. Pr e s s  < R E T U R N > . the disk wil l  run for about 10 
seconds,  and then r e t u r n  to the M A I N  MENU.
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S u p p o s e  we want to add last y e a r  d ata 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 L E M O N 8 2 , a file w i t h  b u d g e t  and 
actual from last year. To add this to y o u r  chart, go to 
scr e e n  [1.8] to use the direc t o r y .  Af t e r  c h o o s i n g  de v i c e  8, 
the d i r e c t o r y  is d i s p l a y e d .  To t e m p o r a r i l y  stop the
listing, pre s s  the spa c e  bar. Press it again to continue. 
The pro m p t  asks you for the n u m b e r  of the f i l e n a m e  w h i c h  is 
the ent r y  you want to se lect. Key the n u m b e r  sho w n  alo n g  
the left s ide of the s c r e e n  and pre s s  <R ETURN>; or key 0 and 
press <RETURN> to relist the d irectory. Sel e c t  f i l e n a m e  
L E M 0 N 8 2  (item 1 on the list) and pre s s  <RETURN>. The READ 
D ATA FILE sc r e e n  asks for a d e v i c e  so s i m p l y  pre s s  <RETURN> 
to accept the defa ult. Then the n ame of the file you 
s e l e c t e d  is disp l a y e d .  If OK, pr e s s  <RETURN>.

The next pr o m p t  is D I F  F IL E ( Y / N ) . S i n c e  w e ’re not u s i n g  a 
DIF file, press N. N ow you are p r e s e n t e d  w i t h  e a c h  data set 
sa v e d  in the file. The first is "ACTUAL, 1982". Si n c e  we 
want that data, press Y to read it in. Select a dat a  set 
into w h i c h  C H A R T P A K - 6 4  will read the dat a  by p r e s s i n g  3 and 
<R ETURN>. The next sc r e e n  shows the next dat a  set in the 
file (BUDGET). S i n c e  it is last y e a r’s budget, it is 
wort h l e s s ,  so b y p a s s  it by p r e s s i n g  N. Th e next pr o m p t  is to 
ch o o s e  w h e t h e r  or not to accept d a ta gro u p  nam e s  (WK 1, WK 
2, etc). Sin c e  the nam e s  are a l r e a d y  in the c o m p u t e r  pre s s  N 
to bypass.

Go to scr e e n  [2] to see how that t h i r d  dat a  set is add e d  to 
your c h a r t !

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 
the new dat a  set to the letter L (last year), and m a k e  it a 
n o n - c o n n e c t e d  (N) line. N ote that you h a v e  to r e v i e w  (and 
may change) the specs for the oth e r  lines.

Go to sc 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 ba r chart. Press F5 and go 
to screen [3/1] and se l e c t  VB as the chart type. Pr e s s  N to 
byp a s s  a l t e r i n g  the d i s p l a y  sequence. Try d i s p l a y i n g  the new 
b ar chart u s i n g  [2]. You w ill get the m e s s a g e  B A R S  TOO WIDE. 
Press <RETURN> and then go to sc r e e n  [3/3/3] to adjust the 
bar width. Pre s s  < R E TURN> at the fi rst p r o m p t  (Mixed bar 
g r o u p i n g ) . C h a n g e  the bar w i d t h  to 6 and le ave the spa c e  
b e t w e e n  the b a r s  at 1. For e a c h  bar y o u  m a y  sel e c t  the 
fi l l i n g  o p t i o n  and d r a w i n g  color. Selec t fill o p t i o n  3 
(hor i z o n t a l  lines) and d e f a u l t  the d r a w i n g  c o l o r  fo r data
set 1 (ACTUAL). Use fill o p t i o n  8 (dots) for b u d g e t  and fill
op t i o n  2 ( v e r tical lines) for d ata set 3 (last year).

Go to scr e e n  [2] to see the bar chart.

Not e  how the m i x e d  type of bar chart i n t e r s p e r s e s  th e thr e e
data sets. Go to s c r e e n  [3/3/3] and select the G bar 
grouping, de f a u l t  all the rest and then go to s c r e e n  [2] to
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d i s p l a y  the chart in g r o u p e d  format.

To see the us e of the s e q u e n c e  a l t e r a t i o n ,  go to s c r e e n  
[3/3/3] and go b a c k  to the M i x e d  bar grouping. Then go to 
s c r e e n  [3/1] to s e l e c t  cha r t  type. Then pre s s  Y at the A L T E R  
D I S P  SEQ? prompt. The four d ata set na m e s  in the c o m p u t e r  
are s h o w n  (note 4 still has a 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  d ata set 1 and the pr e s s  3 and <RETURN> 
to se l e c t  data set 3. This shows A C T U A L  83 and A C T U A L  82 
only. Pre s s  0 and < R E TURN> to end the sequence. Y o u r  ch o i c e  
is now shown. If OK, pr e s s  Y to go bac k  to the m a i n  menu. Go
to s c r e e n  [2] to see the chart. You can w i d e n  the bars to 9
p i x e l s  to m a k e  it e a s i e r  to r ead by  g o i n g  to s c r e e n  [3/3/3]. 
Note also that you s h o u l d  c h a n g e  the d ata 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 ho w the b a s e  v a l u e  works, let us a s s u m e  we w ant to 
see how m u c h  abo v e  or b e l o w  an a v e r a g e  of 12 per wee k  our
sa l e s  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 pre s s  <RETURN>. You can let the o t h e r  v a l u e s  default.
Then d raw the chart. N o t i c e  how the bar s  go up and down from
the 12 value, but they look s t r a n g e  w i t h o u t  a line.

Let's add one. Go to the lin es s c r e e n  [3/5]. Pre s s  <RETURN> 
to select line 1 (the defau l t ) .  Then you are a s k e d  for the 
va l u e  at the ends of the line. 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 want the same v a l u e  on the other end 
so that you will h a v e  a h o r i z o n t a l  line). E n t e r  12 and press 
<RETURN>. Then e n t e r  a s e c o n d  12 for the o t h e r  end un l e s s  
y o u  w ant to c h a n g e  it to get a s l o p i n g  line. T hen  se l e c t  a 
s o l i d  line by p r e s s i n g  S and < R ETURN>). Ent e r  2 to ch o o s e  
the color. Now d i s p l a y  the cha r t  aga i n  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 bar w i d t h  to 4 (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 select 
cha r t  typ e  of H B . D i s p l a y  it. N o t e  that the f o l l o w i n g  
c h a n g e s  ar e needed:

Go to s c r e e n  [3/2/1]. C h a n g e  GRP N A M E S  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 
(u n d e r  the 0), a n d  then m o v e  over to the rig ht (to about 5) 
and pre s s  <R ET URN>. M o v e  the top c o r n e r  down (u n d e r  A C T U A L  
1982) and press <RETURN>. To d i f f e r e n t i a t e  the bars, go to 
the bar cha r t  o p t i o n s  [3/3/3]. Pre s s  < R E T U R N >  t h r e e  times to 
ac c e p t  the c u r r e n t  bar grouping, bar w i d t h  and bar spacing. 
For data set 1 (Actual 83), se l e c t  bar t ype 102 (white sol i d  
fill) and d r a w i n g  c o l o r  2. For the s e c o n d  d a t a  set (A ctual 
82) se l e c t  type 1 (open bar) and d r a w i n g  c o l o r  2.

Now go to [2] to d i s p l a y  the cha rt again.
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You can do a pie ch art of the c u r r e n t  y e a r  sales by goi n g  to 
[3/1]. Select a pie chart by p r e s s i n g  P (and two b l a n k s  to 
c le a r  the B and " ) an d <RETURN>. Whe n  you d i s p l a y  the chart
[2], you are a s k e d  w h i c h  dat a  set you want to display. Key 1 
and press < R E T U R N > . Then you  are as k e d  for the c o l o r  of eac h  
segment. To m a k e  it eas y  to start, key a 2 (white) for each 
segm ent  color. Whe n  the last s e g m e n t  c o l o r  is entered , the 
pie chart is drawn.

To i m p r o v e  the d i s t i n c t i o n  b e t w e e n  s e g m e n t s  of a pie chart, 
you can select one of four types of lines: hori z o n t a l ,
v ertical, and two diago n a l s .  If we want to h i g h l i g h t  wee k  4 
(our best wee k  of the summer), s i m p l y  go the the chart 
d r a w i n g  op t i o n  [2] and select data set 1 again. L e t’s leave 
wee k  4 as it is (2 = s o l i d  white). As e ach of the ot her 
w e e k s  is selected, key 302 (white d i a g o n a l  lines). Whe n  the 
chart is drawn, it s h o u l d  look like the e x a m p l e  on p age xxx.

See the s a m p l e  chart p r i n t o u t s  in A P P E N D I X  E.
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This p a g e  left bl a n k  i n t e n t i o n a l l y
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R E F E R E N C E  S E C T I O N
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[0] M A I N  M E N U

This m e n u  is the m a i n  c o n t r o l  poi n t  for C H A R T P A K - 6 4 .  All 
f u n c t i o n s  r e t u r n  to this menu. If for some re a s o n  the 
p r o g r a m  stops, you may r e s t a r t  it by t y p i n g  G 0 T 0 5  <RETURN>, 
w h i c h  b r i n g s  you to this m e n u  w i t h o u t  los i n g  any d a t a  or 
s p e c i f i c a t i o n s .

Opt ions :

0.1 INP UT  I. M O D I F Y  D A T A
This o p t i o n  ta k e s  you to all of the men 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 d ata for 
the chart. This is n o r m a l l y  the s t a r t i n g  point 
for any c h a r t .

0.2 D I S P L A Y  C H A R T  O N  S C R E E N
This o p t i o n  dr a w s  the chart on the screen, 
b a s e d  on the d a t a  and s p e c i f i c a t i o n s  in the 
computer. Whe n  the chart is c o m p l e t e d ,  press the 
F 5 - k e y  to s w i t c h  b ack to the C H A R T P A K - 6 4  m a i n  
menu. To see the chart, pr e s s  the F7-key.

If you h a v e n’t s p e c i f i e d  a cha r t  type, you are 
t r a n s f e r r e d  to the C H A R T  TYPE s c r e e n  [3.1].

If the cha r t  to be drawn is a pie chart, you are 
ask e d  to s p e c i f y  the co l o r  and fill o p t i o n s  of 
each pie segment.

If a B A S I C  err o r  o c c 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  is stopped. Pre s s  the 
F5 key to v i e w  the  er r o r  m e s sage. See A P P E N D I X  C 

E R R O R  M E S S A G E S  for the m e s s a g e s  and th eir 
c a u s e s .

0.3 D E F I N E  C H A R T
This o p t i o n  takes you to all of the chart 
s p e c i f i c a t i o n  and o p t i o n  menus. T h e s e  m e n u s  all o w  
you to se l e c t  and adj u s t  the chart d i s p l a y  
p a r a m e t e r s  .

0.4 S AV 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  you can 
s ave the data, the chart s p e c f i f i c a t  ions or both. 
Th e y  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  m a y  be u sed w i t h  a v a r i e t y  of d ata 
sets to p r o d u c e  a gr o u p  of c o m p a r a t i v e  charts. 
S i m i l a r l y ,  one set of dat a  may be d i s p l a y e d  
several d i f f e r e n t  way s  u s i n g  o t h e r
s p e c i f  i c a t i o n s .
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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  you 
can rename, copy and d e l e t e  fil es or i n i t i a l i z e  
(NEW) d iskettes.

0.6 P R I N T  C H A R T
This opt i o n  r e p r o d u c e s  the chart d i s p l a y  onto an 
a t t a c h e d  pr inter. B e c a u s e  this f u n c t i o n  copies 
the sc r e e n  d i s p l a y  to the printer, the cha r t  must 
first be d i s p l a y e d  on the screen. Se e A P P E N D I X  A 
for l o r e  inf o r m a t i o n .

0.7 S A V E / R E S T O R E  C H A R T  S C R E E N
This o p t i o n  lets you s ave and later 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  t o / f r o m  the screen. It is 
use f u l  is cas e s  w h e r e  a p r i n t e r  is not a v a i l 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 tim e- 
c o n s u m i n g  to re c a l l  d ata  sets and r e c r e a t e  the 
c h a r t .

0.8 E X I T  TO  BAS I C
This op t i o n  r e s e t s  the c o m p u t e r  for no r m a l  BASIC 
opera 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, 
yo u  are ask e d  "ARE Y O U  S U R E ?”. P r e s s  th e ”Y" key 
to do the reset. P r e s s i n g  any o t h e r  key returns 
you to the m a i n  menu.

nnnn BYT E S  FREE
B e c a u s e  the d a t a  sets and the d i s p l a y  p r o g r a m s  
take up a g ood bit of room, the n u m b e r  of 
a v a i l a b l e  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 
■ain menu. If the n u m b e r  of b y t e s  free is less 
than about 400, c o n s i d e r  s a v i n g  the data.

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  may take up 
the r e m a i n i n g  roo m  and the B A S I C  l e s s a g e  "OUT OF 
M E M O R Y  E R R O R” is displ 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  lo s i n g  dat a  by t y p i n g  G 0 T 0 5  
<RETURN>. At this point you s h o u l d  s ave the 
data, s h o r t e n  the le g e n d  and t i t l e s  or cut the 
nu m b e r  of line or d ata poi n t s  an d 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 .  See s c r e e n  [1.4] for 
mor e  details.
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[1] IN P U T  AND M O D I F Y  D A T A  M E N U

1.1 IN PU T D A T A  F RO M  K E Y B O A R D
The fi r s t  p r o m p t  is for the dat a  set n u m b e r  into
w h i c h  you want to key your data. E n t e r  the n u m b e r
of the d a t a  set d e s i r e d  and pre s s  <RETURN>. 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  w i t h  t h e i r  numbers. You r  s e l e c t i o n  is
c h e c k e d  a g a i n s t  the m a x i m u m  you h a v e  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 imum, the
m e s s a g e  C L E A R  D A T A  S B T - S U R E ( Y )  is d i s p l a y e d  to
r e m i n d  y o u  that the d ata  set y o u  s e l e c t e d  will be 
cleared. Pre s s  Y  to con ti n u e .  P r e s s i n g  any oth e r  
k ey r e t u r n s  you to the M A I N  MENU.

The d a t a  set is c l e a r e d  by s e t t i n g  all data
v a l u e s  to zero.

N ext y o u  are a s k e d  to key in a nam e  for this data 
set. C H A R T P A K - 6 4  s u p p l i e s  a d e f a u l t  n ame (DATA 
SET N) if you just press <RETURN>. If you do not 
w an t the default, key in the name of y our c h o i c e  
an d pr e s s  < R E T U R N > . You m a y  also c h a n g e  the data 
set nam e  later t h r o u g h  the A L T E R  D A T A  AND NA MES 
s c r e e n  [1.2].

Next you 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 this dat a  set. C H A R T P A K - 6 4  s u p p l i e s  
a de f a u l t  n u m b e r  (2) if you just pre s s  < R E T U R N > . 
If you do not want the default, key in the 
n u m b e r  of y our 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 A K - 6 4  asks you for the p o i n t  v a l u e s  
in sequ ence . If y o u  k e y  N, the n  y o u  can key the 
point v a l u e s  in r a n d o m  s e q u e n c e ,  and the dat a  is 
a c c u m u l a t e d  in e a c h  point.

Next you are p r o m p t e d  for the d ata va lues. 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 only 
one v a l u e  per d ata item. For t w o - d i m e n s i o n a l  
data, you are p r o m p t e d  for b o t h  an X and Y v a l u e  
( unless y o u  p r e v i o u s l y  s e l e c t e d  a u t o m a t i c  X or Y 
o p t i o n ) .

As you ke y the data, the last 13 v a l u e s  are 
d i s p l a y e d  on the screen.

W h e n  t he  last d a t a  v a l u e  is e n t e re d,  y o u  are 
r e t u r n e d  to the m a i n  menu.

If yo u are not k e y i n g  the d at a in s eq ue n c e ,  you 
are a s k e d  for the poin t n u m b e r  that y o u  w an t to 
enter. The c u r r e n t  da t a  p o i n t s  a r o u n d  that poi nt
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are sho w n  on the s c r e e n  and you can key the
value. That v a l u e  is ADD E D  to the point v a l u e  and 
the total is d i s p l a y e d  on the screen. Then you
are ask e d  for the next point. W h e n  you are
finished, key 0 as the dat a  point n u m b e r  to exit.

1.2 A L T E R  D A T A  AND N A M E S
The first p r o m p t  is for the n u m b e r  of the data 
set to be changed. The list of dat a  set n a m e s  and 
the i r  n u m b e r s  is disp 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  the data set 
name, key in -1. if you want to c h a n g e  th e data 
gro u p  names, key a 0. Then press < RE TURN>.

Next you 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  (1 = first item, 2 = second, 
etc.) . Key in the ite m  n u m b e r  and <RETURN>.

The d i s p l a y  shows the dat a  item number, the data 
gro u p  n a m e  and the d a t a  v a l u e  (x and y v a l u e s  for 
t w o - d i m e n s i o n a l  dat a  sets) for up to 13 data 
items, b e g i n n i n g  at the s p e c i f i e d  data item. To 
c h a n g e  a value, key in the d a t a  item n u m b e r  and 
press <RETURN>. Then you are p r o m p t e d  for the new 
d ata value. For t w o - d i m e n s i o n a l  data, b o t h  X and
Y dat a  are shown. If you want to add a d ata item 
b e f o r e  the e n t r y  n u m b e r  (and pus h  the rest of the 
list up), type an u p - a r r o w  (~) and then the data 
v a l u e  to be added. If you w i s h  to d e l e t e  a data 
item (and s l i d e  the rest down), type a l e f t - a r r o w  

( < - ) •

A f t e r  eac h  dat a  item is entered, the r e v i s e d  list 
is shown. You may  quit by ty p i n g  a 0 and 
< RETURN>. You are t hen r e t u r n e d  to the M a i n  Menu.

If you  want to see a point out of the range 
c u r r e n t l y  b e i n g  disp l a y e d ,  key the poi n t  n u m b e r  
d e s i r e d  and pr e s s  <RETURN>. The po i n t s  aro u n d  
and i n c l u d i n g  y o u r  s e l e c t i o n  are disp l a y e d .  Key 
the new v a l u e  and press <RETURN>.

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  a n o t h e r  menu.

1.3.1 C L E A R
C L E A R i n g  a dat a  set sets all d a t a  v a l u e s  w i t h i n  
that dat a  set to zero. You are p r o m p t e d  to ent e r  
the n u m b e r  of the dat a  set to be cleared. Key in 
the dat a  set n u m b e r  and <RETURN>.
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Th e m e s s a g e  C L E A R  D A T A  SET - S U R E ?  (Y) is
d i s p l a y e d  to r e m i n d  you that the dat a  set you 
s e l e c t e d  will be cleared. Pre s s  Y to continue. 
P r e s s i n g  any oth e r  key r e t u r n s  you to the M A I N  
MENU.

1.3.2 C O P Y
C O P Y i n g  a dat a  set m o v e s  all d ata it ems fro m  the 
FROM d a t a  set to the TO d ata set and leaves the 
F R O M  da t a  set intact. First you are p r o m p t e d  to 
ent e r  the n u m b e r  of the F ROM data set. Key data 
set n u m b e r  and <R ETURN>.

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

1.3 .3 M O V E
M O V i n g  a d ata set m o v e s  all dat a  items f rom the 
F ROM d a t a  set to the TO dat a  set and cle a r s  the 
FRO M  d a t a  set to zero. Fir s t  you are p r o m p t e d  to 
e nt e r  the n u m b e r  of the F ROM data set. Key in the 
d a t a  set n u m b e r  and <RETURN>.

Next you are p r o m p t e d  to en 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 
< R E T U R N > .

T he m e s s a g e  C L E A R  D A T A  S E T  - S U R E ?  (Y) is 
d i s p l a y e d  to r e m i n d  you that the d ata  set from 
w h i c h  the data was m o v e d  will be cleared. Pre s s  Y 
to continue. P r e s s i n g  any o t h e r  key r e t u r n s  you 
to the M A I N  MENU.

1.4 D A T A  S ET  S IZE
This o p t i o n  lets you set the n u m b e r  of dat a  sets 
an d the m a x i m u m  size of all the d ata sets. 
In itially, C H A R T P A K - 6 4  d e f a u l t s  to 4 dat a  sets, 
each c o n t a i n i n g  55 points. The N U M B E R  OF DAT A  
SETS * N U M B E R  OF P O I N T S  IN E A C H  D A T A  SET mus 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  
1 im itat 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  e s t a b l i s h e s  arrays 
in BASIC, all of a e a o r y  is cl eared. T h e r e f o r e  all 
d ata va lues, chart s p e c i f i c a t i o n s  and n a m e s  are 
lost w h e n  this o p t i o n  is selected.

The m e s s a g e  C L E A R  D A T A  S ET  - SU R E  (Y) is 
d i s p l a y e d  to r e m i n d  you that all d a t a  sets will 
be cleared. P r e s s  Y to continue. P r e s s i n g  any 
o th e r  key r e t u r n s  you to the M A I N  M E N U  w i t h o u t  
any changes.
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1.5 G L O B A L  D A T A  S PE C S
This o p t i o n  sets up dat a  g r o u p i n g  i n f o r mation.

The first pr o m p t  asks if you are u s i n g  TWO DIM 
(Y/N) ( t w o - d i m e n s i o n a l  data). P r e s s  < R E TURN> to 
acc e p t  the d e f a u l t  (N). O t h e r w i s e  key Y and press 
<RETU R N >  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, then 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 for x - v a l u e s  
a u t o m a t i c a l l y  incr e a s i n g ,  a Y or 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 TURN> for
n e i t h e r .

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

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

I N C R E M E N T ?  E n t e r  the a m o u n t  (may be n e g a t i v e )  to 
be a d d e d  to the val u e  of eac h  data item and 
< R E T U R N > .

At this point, for t w o - d i m e n s i o n a l  data, you are 
r e t u r n e d  to the M A I N  MENU.

For all ot h e r  cases, you are asked:

HOW IS THE D ATA G R O U P E D ?  The fi rst six o ptions 
a r e :

BY DAY 
BY W E E K  
BY M O N T H  
BY M O N T H  
BY Q U A R T E R  
BY Y EAR

[S M T W T F S ...] 
[ W K 1 ..W K 2 ..] 
[ J F M A M J J A S O N D ]  
[ J A N . F E B . M A R . . 
[ Q T R 1 .Q T R 2 ...] 
[ 1982 1983.. . ]

Key in the n u m b e r  of the s t a r t i n g  p e r i o d  and 
press <RETURN>.

For eac h  of th e s e  o p t i o n s  you  are ask e d  for a 
s t a r t i n g  p e r i o d  (wh ich month, w h i c h  day, etc.). 
C H A R T P A K - 6 4  later a u t o m a t i c a l l y  fills the data 
gro u p  nam e s  w i t h  these s e l e c t e d  names.

The s e v e n t h  o p t i o n  al l o w s  you to s p e c i f y  each 
n a m e :

7 BY O T H E R  [ A CTUAL B U D G E T  F O R E C A S T . . ]
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First 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 
nam e s  w i t h i n  the group. Ent e r  the n u m b e r  and 
press < R E T U R N > .

Next y o u  are p r o m p t e d  for e ach name. To c o n s e r v e  
m e m o r y  an d for p r i n t i n g  space, e a c h  n ame is 
l i 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). Enter 
eac h  nam e  and pre s s  <RETURN>. An err o r  M e s s a g e  
a p p e a r s  if the nam e  is too long. In this case 
C H A R T P A K - 6 4  asks you to repeat the entry.

You are t hen r e t u r n e d  to the M A I N  MENU.

1.6 D A T A  S ET  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  (except 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 B D U C T I O N  T U T O R I A L

S om e of t h e s e  o p t i o n s  use the c u r r e n t  screen
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 a t a  p o i n t s  for 
lines, so for b est r e s u l t s  you s h o u l d  set up the 
s c r e e n  d i s p l a y  o p t i o n s  first. See [3] DE F I N E  
C H A R T  MENU.

This m e n u  o p t i o n  [1.6] tak e s  y o u  to the d a t a  set 
c a l c u l a t i o n  and p r i n t i n g  m e n u  w h i c h  has the
f o l l o w i n g  options:

1.6.1 D A T A  SE T CA L C S
This f u n c t i o n  lets you add, subtract, m u l t i p l y  or 
d i v i d e  d ata sets a n d / o r  c o n s t a n t  values. The 
c h o i c e s  are:

1.6.1.1 D A T A  SE T A D D I T I O N
DS R = DS A + DS B : Add d at a s e t s / v a l u e s

1 . 6 . 1 . 2  D A T A  SE T S U B T H A T I O N
DS R = DS A - DS B : S u b t r a c t  d a ta  s e t s / v a l u e s

1 . 6 . 1 . 3  D A T A  SE T M U L T I P L I C A T I O N
DS R = DS A * DS B : M u l t i p l y  d ata s e t s / v a l u e s

1 . 6 . 1 . 4  D A T A  S E T  D I V I S I O N
DS R = DS A / DS B : D i v i d e  d at a  s et s /  v a l u e s
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Af t e r  s e l e c t i n g  one of these options, you are 
asked if the calcs are to be d one on the X- 
values, Y - v a l u e s  or Both. Un l e s s  the d ata sets 
are t w o - d i m e n s i o n a l ,  you s h o u l d  take the d efault 
va l u e  (X only). If the dat a  sets ARE two 
d i m e n s i o n a l ,  y o u  can sel 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 the letter X, Y 
or B to i n d i c a t e  y o u r  c h o i c e  an d press <RETURN>.

The next pro m p t  asks you to select the d a t a  set 
w h e r e  the result is to be placed. The list of 
dat a  sets and their names is d isplayed. You ma y 
sel e c t  the same data set as one of the fa c t o r s  
(for e x a m p l e - y o u  can m u l t i p l y  dat a  set two by 2 
and put the result b a c k  into data set 2 by 
s e l e c t i n g  d ata set 2 as the result and one of the 
fa ctors). Key the n u m b e r  of the result d a t a  set 
and press <RETURN>.

The next pr o m p t  asks you to se l e c t  the dat a  set 
for fa c t o r  A. Note that for s u b t r a c t i o n  and 
d i v i s i o n  the d i s t i n c t i o n  b e t w e e n  fac t o r  A and 
f a c t o r  B is important. The list of dat a  sets and 
their nam e s  are disp l a y e d .  If you want 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 a t 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 data set to be 
use d  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  fa 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 ask e d  for the X factor 
a n d / o r  the Y fa c t o r  d e p e n d i n g  on the a n s w e r  you 
gave to the X,Y or Bot h  prompt above. Key the 
v a l u e  and pre s s  <RETURN>.

Y ou are r e t u r n e d  the the m ain 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 .  You can se l e c t  opt i o n  
[1.2]: ALT E R  DATA AND NAMES to see the new
v a l u e s  a n d / o r  c h a n g e  the n ame of a new dat a  set.

1.6.2 D A T A  S ET  A V E R A G E / S T D  DEV
This o p t i o n  a n a l y z e s  a d ata set and sets up to 
three lines on a chart for the a v e r a g e  value, the 
a v e r a g e  plus and the a v e r a g e  m 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 wor k s  p r i m a r i l y  w ith 
o n e - d i m e n s i o n a l  data. The p r o m p t s  are:

The first pr o m p t  asks you to se l e c t  the d a t a  set 
w h o s e  val u e s  are to be averaged. The list of data 
sets and their names is displ a y e d .  Key the n u m b e r  
of the d ata  set and pr e s s  <RETURN>.
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C H A R T P A K - 6 4  will add up the v a l u e s  in the data 
set and 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 need 
to save t h e s e  values, w r i t e  the m  down (they are 
u se d to set u p  the lines bu t are not o t h e r w i s e  
s a v e d  in the system).

The next p r o m p t  askes you w h i c h  line (1-3) yo u 
want to s h o w  the aver age. (if you d o n ’t wan t  to 
s ho w the average, key 0). Next y o u  w ill be ask e d  
w h e t h e r  the line is to be solid (S ) or d a shed(D). 
K ey the le t t e r  and pre s s  <RETURN>. Next select 
the line c o l o r  (2 is white).

The nex t  p r o m p t s  h a n d l e  the s t a n d a r d  d e viation. 
Firs t 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 wan t  the lines di spl 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 ) .  Then you are 
a s k e d  for the line n u m b e r  w h i c h  w ill  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 .  Then s p e c i f y  
its typ e  and color. Last, you  are a s 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 s t a n d a r d  
d e v i a t i o n s  line.

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  
o p t i o n  [3.5]: C H A R T  LINES. See the DATA
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 these concepts.

1.6 .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  "best fit" 
line t h r o u g h  the va l u e s  in a d at a  set. The
e q u a t i o n  of the line is u s e d  to s e t u p  the ch art
lines w i t h  v a l u e s  so the line and the line plus
an d m i n u s  the r e s i d u a l  v a r i a n c e  n a y  be plotted.

Th e first pr o m p t  asks you to se l e c t  the dat a  set
w h o s e  v a l u e s  are to be used. The list of d ata
sets an d the i r  na m e s  is displ a y e d .  Key the n u m b e r  
of the d a t a  set and pre s s  < R E T U R N > .

Th e dat a  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 s h o 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 e e d  any of these, w r i t e  the m  down.

Th e next p r o m p t  askes you w h i c h  line (1-3) you
w an t to s h o w  the r e g r e s s i o n  line. (if y o u  d o n ’t
want to s h o w  the line, key 0). N ext you 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
d a s h e d ( D ) .  Key the let ter and p r e s s  < R E T U R N > .
Next s e l e c t  the line c o l o r  (2 is w h ite).
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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 iB 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 ask 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 w ant the lines d isplaced, 
(key a 0 to ignore). Then you are a s k e d  for the 
line n u m b e r  w h i c h  w ill be set to th e a v e r a g e  + n 
r e s i d u a l  variance. The n  s p e c i f y  its type and 
color. Last, you are a s k e d  for the same 
i n f o r m a t i o n  ab out 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.

Th e lines n 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  
o p t i o n  [3.5]: C H A R T  LINES. 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 these 
c o n c e p t s .

W h 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 val u e  use d  is the d ata 
point n u m b e r  ( 1 , 2 , 3 , etc).

1.6.4 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  th e v a r i a t i o n  in the d ata 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  by e x p o n e n t i a l  
s m oothing. The s i m p l e  s m o o t h e d  v a l u e  for each 
point is p l a c e d  in a n o t h e r  dat a  set. O p t i o n a l l y ,  
the t r e n d  m a y  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  dat a  e s t i m a t e  by a p p l y i n g  a tr end 
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 pr o m p t  asks you to se l e c t  the d a t a  set 
w h o s e  v a l u e s  are to be used. The list of data 
sets and their nam e s  is displ a y e d .  Key the n u m b e r  
of the d ata set and p r e s s  < R E T U R N > .

The next pr o m p t  asks you to s el 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  v a l u e s  are 
to be pl aced. The list of d a t a  sets and their 
nam e s  is displ a y e d .  K e y  the n u m b e r  of the data 
set and pre s s  <RETURN>.

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

The next p r o m p t  asks to s u p p l y  the initial va l u e s  
to be u s e d  in the s moothing. Fi rst is the in itial 
v a l u e  of the s m o o t h e d  data. Key the v a l u e  and 
pre s s  < R E T U R N ) .

If you s e l e c t e d  t r e n d  s m o o t h i n g ,  y o u  are now 
a s k e d  for the i nitial val u e  of the trend. Key the 
v a l u e  and pre s s  <RETURN>.

Next you are a s k 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  we i g h t  
is giv e n  to the mos t  cu r r e n t  dat a  (.1=10%) the 
v a l u e  m a y  be any n u m b e r  g r e a t e r  than 0 an d less 
than 1. The larger this v a l u e  is, m o r e  e m p h a s i s  
w ill be gi v e n  to re c e n t  dat a  and less to old 
data. Key a v a l u e  an d pre 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 m ust 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. Key a val u e  
and p r e s s  < R E T U R N > .

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, 
y ou must ent e r  the val u e  of the t r e n d  c o r r e c t i o n  
factor. The " s t a n d a r d "  v a l u e  is s u p p l i e d  as the 
default. A larger n u m b e r  wil l  i n c r e a s e  the amount 
of tre n d  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. K e y  a v a l u e  and press 
< R E T U R N > .

The c a l c u l a t i o n s  are p e r f o r m e d  and you are 
r e t u r n e d  to the mai n  menu. The new d a t a  sets are 
given n a m e s  w h i c h  i n c l u d e  th e f a c t o r s  you
s e l e c t e d  and the o r i g i n a l  d ata set name. If the 
s m o o t h i n g  f a c t o r  is .15 and the d a ta  set n a m e  is 
"SAL ES", the s m o o t h e d  d ata set w o u l d  be n a m e d
" S . 15[S A L E S ]". Th e 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  f a c t o r  and the
o r i g i n a l  d ata set name. The t r e n d - a d j u s t e d  data
set is n a m e d  w i t h  a TA and the t r e n d  c o r r e c t i o n  
f a c t o r  in the name.

1.6.5 P R I N T  D A T A
T his o p t i o n  lets y o u  pri n t  the v a l u e s  in up to 
four d a t a  sets on an a t t a c h e d  printer.

The first pr 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 p r i nter. T his 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) and
O k i m a t e  10 to sel ect no r m a l  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 o t h e r  p r i n t 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
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s e c o n d a r y  a d d r e s s  is use d  to s e t u p  the interface. 
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 normal
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 
pre s s  < R E T U R N > .

Next you m u s t  se l e c t  the data sets to be prin ted. 
The list of n u m b e r s  and names of all dat a  sets in 
the c o m p u t e r  is shown. You ar e ask e d  to select 
the dat a  sets you wan t  (up to 2 if two
d i m e n s i o n a l  data, 4 if not) in th e s e q u e n c e  they 
are to be sh o w n  from left to right. Whe n  you have 
s e l e c t e d  all that y o u  w a n t  (or wil l  fit), k e y  a 0 
to t e r m i n a t e  this input. The list of d a t a  sets 
you h ave s e l e c t e d  are r e d i s p l a y e d  and y o u  must 
key Y to ac c e p t  and use the list, or key N to r e 
c r e a t e  the list. The data sets will be p r i n t e d  on 
d e v i c e  4.

1.8 D I S P L A Y  D I R B C T O R Y
This o p t i o n  al l o w s  y o u  to scan the d i s k e t t e  
d i r e c t o r y  and to select the file you want to 
read. C H A R T P A K - 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 you press 
<RETURN>. If you d o n ’t want the default, key in 
your d e v i c e  n u m b e r  and <RETURN>.

Next you are a s k e d  for the typ e  of files to be 
searched:

1 D A T A  FILES (all files on d i s k e t t e  except
those b e g i n n i n g  w i t h  ”.S" or

2 S P E C I F I C A T I O N  FILES (only t h o s e  b e g i n n i n g
w i t h  H .S")

3 ALL O T H E R  FILES

P re s s  < R E T U R N >  to acc e p t  the d e f a u l t  v a l u e  of 1 
(DATA FILES).

The size, nam e  and t yp e of all files on the 
d i s k e t t e  is disp l a y e d .  Th e r e  is also an ent r y  
n u m b e r  at the left edg e  of th e screen. You may 
t e m p o r a r i l y  s top the s c r o l l i n g  of the d i s p l a y  by 
p r e s s i n g  the SPA C E  BAR. Pre s s  it aga i n  to r e s u m e  
s crol l i n g .

To sel e c t  a fil e  to read, key  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 name and pre s s  <RETURN>. The 
f i l e n a m e  c o r r e s p o n d i n g  to th e e n t r y  n u m b e r  is 
a u t o m a t i c a l l y  s u p p l i e d  at the next f i l e n a m e  
prompt. If you w a n t  to see the e n t i r e  list again, 
k ey 0 (zero) and press <RETURN>.
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If for som e  r e a s o n  you do not see the nam e  you 
want, se l e c t  one anyway. You are tak e n  to the 
R EAD D A T A  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 RE A D  D A T A  FILE
T his o p t i o n  al l o w s  you to r ead a d ata file. The 
first p r o m p t  is for the d isk dri v e  d e v i c e  number. 
E nt e r  the d e v i c e  n u m b e r  and <RETURN>.

Next yo u are p r o m p t e d  for the f i l e n a m e  of the 
dat a  fil e  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  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. O t h e r w i s e  e n t e r  the 
f i l e n a m e  and  press <RETURN>.

The final p r o m p t  is: DI F FILE ( Y / N ) . IF you are
not r e a d i n g  a DIF file, a n s w e r  N an d the 
f o l l o w i n g  p r o m p t s  will appear:

D A T A  SET NAME f o l l o w e d  by the n ame of the first 
d at a  set fro m  the disk file. You are a s k e d  to Y 
TO ACCEPT, N TO B Y P A S S  and must pre s s  Y or N. 
T his all o w s  you to s e l e c t i v e l y  read s a v e d  data 
s ets into d i f f e r i n g  data set numbe rs.

W h e n  all of the dat a  sets are reviewed, you are 
p r o m p t e d  A C C E P T  DAT A  G R O U P  NAM E S  - Y TO ACCEPT, N 
TO BYPASS. If you key Y, the data g r o u p  nam e s  
p r e v i o u s l y  s a v e d  in the file area read in. If you 
key N, the d e f a u l t  dat a  g r o u p  n a m e s  are use d  
(which m a y  be c h a n g e d  l a t e r ) .

If you are r e a d i n g  a DIF file, a n s w e r  Y to the 
D I F  FILE (Y/N) prompt. See s e c t i o n  e n t i t l e d  DIF 
F IL E  E X A M P L E  on pag e  xxx for p r o m p t s  and 
r e s p o n s e s .
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[2] D I S P L A Y  C H A R T

W h e n  this o p t i o n  is c h o s e n  C H A R T P A K - 6 4  w ill dra w  the cha rt 
a c c o r d i n g  the 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 a r t  is drawn, you m a y  use the F 5 - k e y  to re t u r n  
to th e M A I N  MENU. The F 7 - k e y  a l l o w s  you  to r e v i e w  the cha r t  
s c r e e n  at any tine.

If you s e l e c t e d  a pie chart, you wil l  be a s k e d  to s u p p l y  the 
n u m b e r  of the d a t a  set to be displ a y e d .  The list of dat a  set 
nam e s  is shown. Key a n u m b e r  and p r e s s  <R ETURN>. T hen you 
will be a s k e d  to se l e c t  the c o l o r  and line type o p t i o n s  for 
eac h  da t a  point in the d ata set. Key  a c o l o r  n u m b e r  1-16 to 
select a s o l i d  c o l o r  for a s e g m e n t  of the pi e chart. If you 
w ant s e g m e n t  f i l l e d  w i t h  lines, add 100, 200, 300 or 400 to 
the co l o r  v a l u e  for the type of line you want (diag o n a l  
lines in b l u e  w o u l d  be 300 + 7, so key 307).

If the s e g m e n t s  are too clo s e  together, go to [3/3/4] to 
ch a n g e  the s e g m e n t  s e p a r a t i o n .
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[3] D E F I N E  C H A R T  M E N U

Opt ions :

3.1 C H A R T  T YPE
T he 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 LOT
C C O M P A R I S O N  PLOT

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

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

All o t h e r  ty pes wor k  w i t h  o n e - d i m e n s i o n a l  data 
sets .

T his m e n u  also a p p e a r s  a u t o m a t i c a l l y  w h e n  yo u 
d i s p l a y  e chart [2] and no chart type has been 
se lected.

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

If you  typ e  N, then you are r e t u r n e d  to the M A I N  
MENU.

If yo u t ype Y, the n  C H A R T P A K - 6 4  sho w s  you the 
c u r r e n t  s e l e c t e d  dat a  sets and t h e i r  n a m e s  and 
then the list of all d ata sets and names. You are 
then a s k e d  to e n t e r  the n u m b e r s  of th e dat a  sets 
you w ant to a p p e a r  on the chart an d the s e q u e n c e
in w h i c h  you wan t  to see them. Typ e  the data set
n u m b e r  and < R E T U R N >  for e a c h  dat set you wan t  to
display. W h e n  you  h a v e  e n t e r e d  all of the dat a
set n u m b e r  yo u want to display, type a 0 and 
<RETURN>. T hen th e n e w  s e l e c t e d  list is sho w n  and 
the pr o m p t  OK (Y/N). If the list is c o r rect,  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 < R E T U R N >  and you can redo
the s e l e c t i o n  p r o cess.

For a ch a r t  type C ( c o m p a r i s o n ) ,  d a t a  set 
s e l e c t i o n  is r e q u i r e d ,  as you m ust s e l e c t  the two
da t a  sets to be c o m p ared. The first d a t a  set is
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shown 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  dire c t i o n .

3.2 C H A R T  S H A 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  
m e n u  for a PIE chart type.

The m e n u  has thr e e  options:

3.2.1 I N D E P E N D E N T  A XIS INFO
LEGEND - This is the d a t a  to be d i s p l a y e d  along 
this axis. E n t e r  the n ame of the le g e n d  d e s i r e d  
and p r e s s  < R E T U R N > .

N O R M A L  (0) OR LOG (1) SCA L E  - You can select 
a normal or l o g a r i t h m i c  s c a l e  alo n g  this axis. 
All v a l u e s  mus t  be g r e a t e r  than 0 for log sca l e
to work. Key 0 or 1 and press < R E T U R N > .

MI N  VALUE - This is the s m 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  aft 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  val u e  and pr e s s  <RETURN>.

MAX VAL U E  - 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 la rgest data 
v a l u e  af 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 pre s s  <RETURN>.

N U M B E R  OF D I V I S I O N S  - This is the n u m b e r  of
r e f e r e n c e  lines and val u e s  (in a d d i t i o n  to the
m i n i m u m  line) a l o n g  the axis. N o r m a l l y  you adjust 
the m i n imum, m a x i m u m  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  long the axis. K e y  in the d e s i r e d  
val u e  and press <R ETURN>.

If you want to s u p p r e s s  the lines ac r o s s  the
cha rt and onl y  d i s p l a y  tic m a r k s  a l o n g  the axis, 
enter the n u m b e r  of d i v i s i o n s  as a n e g a t i v e
number. For example, -4 m e a n s  4 d i v i s i o n s  w i t h  
only tic marks.

GRP N A M E S  -> (0) or V (1) - This op t i o n  lets you 
c o n t r o l  w h e t h e r  the g r o u p  na m e s  are shown
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. Key in 0 for h o r i z o n t a l  nam e s  or 1 for
v e r t i c a l  nam e s  and pre s s  <RETURN>.

C O L O R  - This o p t i o n  lets you se l e c t  a c o l o r  for 
the axis, legend, gro u p  nam e s  and s c a l e  lines. 
Key in the n u m b e r  of the col o r  d e s i r e d  and  pre ss 
< R E T U R N > .

You are then r e t u r n e d  to the M A I N  MENU.
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3. 2 . 2  D E P E N D E N T  AX I S  INFO

L EGEND - This is the n ame to be sho w n  a l o n g  this 
axis. Key in the nam e  of the le g e n d  d e s i r e d  and 
pres s < R E T U R N > .

N O R M A L  (0) OR LOG (1) SCA L E  - This o p t i o n s  allows
e i t h e r  no r m a l  or l o g a r i t h m i c  sca l e  on this axis.
N o t e  that all v a l u e s  mus t  be g r e a t e r  than 0 for
log sca l e  to work. Key in 0 or 1 and  press
<R E T U R N ) .

M I N  VA L U E  - This is the s m 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  value
aft 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>.

M A X  VA L U E  - This is the l a r g 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 largest val u e
af 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 press <RETURN>.

BAS E  VALUE - 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  point of bars on bar charts. 
N o r m a l l y  this is equ a l  to the m i n imum. However, 
in the cas e  of a v a r i a n c e  bar chart, w h e r e  the
v a l u e s  can be b o t h  p o s i t i v e  and n e g a t i v e ,  set the 
m a x i m u m  to the largest p o s i t i v e  number, the 
m i n i m u m  to the l a rgest n e g a t i v e  n u m b e r  and then
the b a s e  v a l u e  to 0. This draws the bar s  goi n g
b o t h  up and down.

N U M B E R  OF D I V I S I O N  - This is the n u m b e r  of
r e f e r e n c e  lines an d va l u e s  (in a d d i t i o n  to the
m i n i m u m  line) a l o n g  the axis. N o r m a l l y  you
adjust the m i n i m u m ,  m a x i m u m  and n u m b e r  of
d i v i s i o n s  to get e ven val 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 pre s s  <RETURN>.

If you w a n t  to s u p p r e s s  the lines a c r o s s  the 
chart and o nly d i s p l a y  tic m a r k s  a l o n g  the axis, 
en t e r  the n u m b e r  of d i v i s i o n s  as a n e g a t i v e  
number. For example, -4 m e a n s  4 d i v i s i o n s  w i t h  
only tic marks.

C O L O R  - This o p t i o n  lets you se l e c t  the co l o r  for 
the axis, legend, gro u p  names and s c a l e  lines. 
Key in the n u m b e r  of the c o l o r  d e s i r e d  and pre s s  
< R E T U R N > .

You are the n  r e t u r n e d  to the M A I N  MENU.
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3. 2.3 S E L E C T  G R A P H  R E C T A N G L E
This o p t i o n  lets you ad j u s t  the sha p e  of the 
chart by m 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  c o n t r o l  keys. Whe n  this o p t i o n  is 
selected, 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 cha r t  drawn) is sho w n  w i t h  a f l a s h i n g  cu r s o r  
in the low er left corner. Use the c u r s o r  c o ntrol 
keys t o m o v e  the c o r n e r  w h e r e  you w ant it to 
ap p e a r  and then press < R E T U R N > . T he n  the f l a s h i n g  
c u r s o r  a p p e a r s  in the u p p e r  right corner. Again, 
m o v e  the c u r s o r  w i t h  the c u r s o r  c o n t r o l  keys and 
then p r e s s  <RETURN>. You are then r e t u r n e d  to the 
M A I N  MENU.

3.3 C H A R T  O P T I O N S  k C O L O R S  M E N U
O n l y  s ome of these o p t i o n s  appear, d e p e n d i n g  on 
the type of chart selected.

3.3.1 S E L E C T  L IN E  C H A R T I N G  O P T I O N S
This p r o c e s s  r e p e a t s  for each d ata set:

P L O T T I N G  S Y M B O L  - The d e f a u l t  for eac h  p l o t t i n g  
symbol is th e dat a  set number. Yo u may c h a n g e  to 
any let ter (or two letters) or g r a p h i c  symbol. 
Key in the d e s i r e d  symbol and p r e s s  <RETURN>.

LINE TYP E  - T h e r e  are three choices:
S - s o l i d  line (default)
D - d a s h e d  line 
N - no line

Key in the d e s i r e d  c h o i c e  and p r e s s  < R E T U R N > .

LINE C O L O R  - The de f a u l t  line col o r  is w h i t e  (2). 
Key in the n u m b e r  of the c o l o r  d e s i r e d  and press 
< R E T U R N > .

Whe n  all line are rev iewed, yo u are r e t u r n e d  to 
the M A I N  MENU.

3.3.2 S E L E C T  S C R E E N  C O L O R S
This o p t i o n  lets you select:

SC 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 
your chart. Key in the n u m b e r  of the color 
d e s i r e d  and p r e s s  < R E T U R N > .

B O R D E R  C O L O R  - This is the b o r d e r  col o r  
s u r r o u d i n g  the b a c k g r o u n d  color. Key in the 
n u m b e r  of the c o l o r  d e s i r e d  and pre s s  <RETURN>.

C H A R  SE T (1-4) - This lets yo u c h a n g e  the char-
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act e r  set to upp e r  and lower case (3) or the 
r e v e r s e d  normal c h a r a c t e r s  (2) or r e v e r s e d  u p p e r  
and lower (4). You may h a v e  to shift the screen 
t o r e a d  o p t i o n s  3 & 4 on the e n t r y  screens. Do 
this by p r e s s i n g  b o t h  the shift and C= key s  at 
the same time.

You are then r e t u r n e d  to the M A I N  MENU.

See A P P E N D I X  C for color numbe rs.

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 S  - T h e r e  are thr e e  way s  to s h o w  the
dat a  sets in bar ch art form.

The first is MIXED, w h e r e  all of the dat a  from 
all dat a  sets for the first d ata g r o u p i n g  is 
shown, then all dat a  for the s e c o n d  data 
g rouping, etc.

The s e c o n d  is G R O UPED, w h e r e  all of data set 1 
data is sho w n  first, then all of dat a  set 2 is 
s ho w n  next, etc.

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

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

C H A R T P A K - 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  
v a l u e s  aft e r  the d ata is entered, a s s u m i n g  normal 
b ar c h a r t i n g  is used. T h e r e f o r e  w h e n  you select 
s tacking, the m a x i m u m  v a l u e  of the d e p e n d e n t  axis 
needs  to be i n c r e a s e d  to h a n d l e  the sum of the 
d at a values.

You also mus t  enter:

BAR W I D T H  - This is the w i d t h  of eac h  bar on the 
s c r e e n  in pixels. Ent e r  the d e s i r e d  bar w i d t h  and 
press < R E T U R N > .

SPACE B E T W E E N  B ARS - This is the n u m b e r  of pi x e l s  
left b e t w e e n  e ach  bar. E n t e r  the d e s i r e d  nu m b e r  
of p i x e l s  and p r e s s  <RETURN>.

B AR F I L L I N G  O P T I O N S  - Th e r e  are 24 w ays to fill a
bar. Se l e c t  one of the f o l l o w i n g  for eac h  d ata
s e t :

1 NONE - th e bar is not f i l l e d  in
2 V E R T I C A L  LINES - the bar is fil l e d  w ith

v e r t i c a l  lines
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3 H O R I Z O N T A L  LINES - the bar is fil l e d  w i t 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  b o t h  v e r t i 
cal and h o r i z o n t a l  lines.

5 R I G H T  D IAG BARS - the bar is f i l l e d  w i t h  d i a g o 
nal b a r s  g o i n g  d own f rom left to right

6 LEFT DIAG BARS - the bar is f i l l e d  w i t h  d i a g o 
nal bar s  g o i n g  up f r o m  left to ri ght

7 DIAG C R O S S H A T C H  - the bar is fi l l e d  w i t h  b oth
d i a g o n a l  bar 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

8 DOTS - the bar is f i l l e d  w i t h  dots

The first 4 o p t i o n s  fill b a r s  m u c h  f a s t e r  than 
the others. Bars m a y  be fi l l e d  w i t h  colors. 
S i m p l y  e n t e r  the c o l o r  n u m b e r  + 100 (101 = black, 
102 = white, e t c . ).

The r e  are two cauti o n s .  First b e c a u s e  of the way
the C o m m o d o r e  64 hig h  r e s o l u t i o n  mod e  works, 
there m a y  be c o l o r  b l e e d i n g  into a d j a c e n t  bar s  or 
po i n t s  un l e s s  th e r e  is a lot of r oom a r o u n d  each 
bar. Second, u n l e s s  you are u s i n g  a col o r  
printer, c o l o r s  give no d i f f e r e n c e  on a
print o u t ,  so all bar s  look ali k e  on paper.

The last pr o m p t  asks for the bar d r a w i n g  color.
This is use ful w i t h  the bar f i l l i n g  o p t i o n s  to
give col o r  on the s c r e e n  a l t h o u g h  there is sti ll 
no d i f f e r e n c e  on the print o u t .  E n t e r  the color 
n u m b e r  (1-16). See A P P E N D I X  C and A P P E N D I X  H.

You are then r e t u r n e d  to the M A I N  MENU.

3.3.4 PIE C H A R T  S E G M E N T  S E P A R A T I O N
The s e p a r a t i o n  of eac h  s e c t i o n  of the pie ch art 
from the c e n t e r  of the c i r c l e  is s pecif ied . This 
may be r e d u c e d  fro m  the d e f a u l t  value, at the 
risk of some col o r  bleeding.

3.4 C H A R T  D E S C R I P T I O N S
This o p t i o n  lets you add d e s c r i p t i v e  i n f o r m a t i o n  
to your chart. You can give the chart a tit l e  or 
add le g e n d s  to the chart.

3.4.1 C H A R T  T IT L E
The first pr o m p t  asks you for the tit l e  of the 
chart. Key the tit l e  (which m a y  be 40 c h a r a c t e r s  
long) and <R E T U R N ) .

The g r a p h i c  s c r e e n  ( d i s p l a y i n g  the last ch art 
draw n) is sho w n  w i t h  a f l a s h i n g  c u r s o r  in the 
title p o s i t i o n  ( n o r m a l l y  the u p p e r  left co rner)
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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  
c u r s o r  to the d e s i r e d  p o s i t i o n  and then <RETURN>.

Next you  are a s k e d  for the col o r  n u m b e r  of the 
title. Key in the n u m b e r  of the c o l o r  d e s i r e d  
and pre s s  <RETURN>.

You are then r e t u r n e d  to the M A I N  MENU.

3.4. 2 D A T A  S ET  L E G E N D  P O S I T I O N S
This o p t i o n  d i s p l a y s  the g r a p h i c  s c r e e n  and shows 
a f l a s h i n g  c u r s o r  at the last p o s i t i o n  of the 
data set le g e n d  ( n o r m a l l y  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  
cu r s o r  to d e s i r e d  p o s i t i o n  and then press 
< R E T U R N > .

3.5 C H A R T  LI NE S
You m a y  add up to t h r e e  "help" lines to the 
chart. T h e y  m a y  r e p r e s e n t  any dat a  values, such 
as the m i n i m 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  
sca l e  for a job.

In the o n e - d i m e n s i o n a l  case, the lines are drawn 
acr o s s  the chart. N o r m a l l y  b o t h  ends are the same 
values, a l t h o u g h  you can m a k e  t hem d ifferent.
In the t w o - d i m e n s i o n a l  case, you mus t  giv e  the x 
and y v a l u e s  of the end p o i n t s  of eac h  line.

LINE N U M B E R
E n t e r  th e n u m b e r  of the line you w i s h  to d e s c r i b e  
(1-3) and then < R E T U R N > .

VALUES
< and u p - a r r o w  END. This is the v a l u e  (or x & y 
c o o r d i n a t e s )  of the left end of the line in the 
v e r t i c a l  g r a p h  or b a r  case, or the u p p e r  en d in 
the h o r i z o n t a l  or bar g r a p h  case. Key in the 
v a l u e  d e s i r e d  an d pre s s  <RETURN>.

>V END. This is the va l u e  of the right or lower 
end of the line. Key in the v a l u e  d e s i r e d  and 
pre s s  < R E T U R N > .

(S)OLID or ( D ) A S H E D  - Key S for a s o l i d  line or 
D for a d a s h e d  line and pre s s  <RETURN>.

If you w a n t  to turn off a line, k e y  a null s t r i n g  
("" two qu o t e s  w i t h  no s p a c e  b e t w e e n  them) at the 
line type pr ompt.

C O L O R  - Key the c o l o r  n u m b e r  of the line and then 
< R E T U R N > .
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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  and th e i r  m e a n i n g s  are the s am e  as 
the D I S P L A Y  D I R E C T O R Y  sc r e e n  [1.8].

A FILE TYPE of 2 (SPEC FILE S) is the default.

3.9 R EA D C H A R T  S P E C S  FILE
This o p t i o n  al l o w s  you to r e a d  a chart 
s p e c i f i c a t i o n  file. 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  the d e v i c e  n u m b e r  
an d pre s s  <RETURN>.

N ext 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 m a y  press 
<RETU R N >  to acc e p t  that filename. O t h e r w i s e  enter 
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  f ile is read, y o u  are r e t u r n e d  to 
the M A I N  MENU.
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[4] SA V E  C H A R T  M E N U

4.1 SAVE D AT A
All of the dat a  s ets in the c o m p u t e r  are s a v e d  to
disk. If you w ant to se l e c t  o n l y  c e r t a i n  data
sets to load, this is d one w h e n  r e a d i n g  t hem into 
the c o m p u t e r  [1.9].

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

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  must not have ”.S" as the first
chara c t e r .  E n t e r  the f i l e n a m e  and press <RETURN>.

C H A R T P A K - 6 4  sav e s  the d ata file to disk. If a 
file w i t h  the same name a l r e a d y  ex ists, you see 
the pr ompt: R E P L A C E ?  (Y/N). If you pre s s  Y, the
data fro m  m e m o r y  o v e r w r i t e s  the old file on the 
disk and will do a d i s k e t t e  COLLE C T .  If you press 
any o t h e r  key ( i n c l u d i n g  <RETU R N > ) ,  you are 
r e t u r n e d  to the start of this menu.

4.2 SAVE S P E C I F I C A T I O N S
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 
< R E T U R N > .

The s e c o n d  p r o m p t  is for the filename. E n t e r  the 
f i l e n a m e  and pre s s  <RETURN>.

C H A R T P A K - 6 4  saves all of the specs to disk. If a 
file w i t h  the sam e  nam e  a l r e a d y  e x i s t s  on the 
disk, you see the prompt: R E P L A C E ?  (Y/N). If you 
pres s Y, the spe c s  from m e m o r y  o v e r w r i t e  the old 
f ile on the disk and C H A R T P A K - 6 4  wil l  do a 
d i s k e t t e  C O L LEC T. If you press any o t h e r  key 
( i n c l u d i n g  < R ETURN>), y o u  are r e t u r n e d  to the 
start of the m e n u  again.

4.8 D I S P L A Y  D I R E C T O R Y
The p r o m p t s  and t h e i r  m e a n i n g  are the sam 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].

A FILE T YPE of 0 (ALL FILE S) is the default.
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[5] F ILE 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  the s p e c i f i e d  data file from 
the disk.

The first p r o m p t  is for the d isk dri 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 
< R E T U R N > .

The s e c o n d  p r o m p t  is for the dat a  f i l e n a m e  to be 
deleted. Ent e r  the f i l e n a m e  and press <RETURN>.

5.2 DE L E T E  S P E C I F I C A T I O N  FILE
This opt i o n  r emoves a s p e c i f i c a t i o n  file from 
disk .

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

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

5.3 R E N A M E  FILE
This o p t i o n  al l o w s  you to r e n a m e  a file on 
disk ( p e rhaps to a v o i d  a c o n f l i c t  w i t h  an o t h e r  
f i l e n a m e ).

The fi rst p r o m p t  is for the disk dri 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 <RETURN>.

The s e c o n d  p r o m p t  asks you to s p e c i f y  the new 
name, f o l l o w e d  by an "=" and then the name of the 
file to be c h a n g e d  and pr e s s  <RETURN>.

5.4 C O P Y  F ILE - S I N G L E  D I SK
This op t i o n  al l o w s  you to m a k e  a copy of a file 
on t h ? _ ? a m e _ d i s k e t t e .

The first p r o m p t  is for the dis k  dr i v e  de v i c e
number. Ent e r  the d e v i c e  n u m b e r  and <RETURN>.

The s e c o n d  p r o m p t  asks you to e n t e r  the n ame of
the d e s t i n a t i o n  and s o u r c e  files in the form
" n e w = o l d " .

5.5 N E W  D I S K E T T E
This o p t i o n  i n i t i a l i z e s  a diskette. Be awa r e  that 
all d a t a  on the d i s k e t t e  is d e s t r o y e d  by this 
o p t i o n .
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The fir s t  p r o m p t  is for the disk dri v e  device 
number. Ent e r  the d e v i c e  n u m b e r  and press 
< R E T U R N > .

The s e c o n d  prompt asks you for a d i s k e t t e  name. 
You m a y  e n t e r  up to 16 c h a r a c t e r s  and pr ess
< R E T U R N > .
The t h i r d  p r o m p t  asks you for a d i s k e t t e  
i d e ntifier. E n t e r  a t w o - c h a r a c t e r  ( a l p h a n u m e r i c )  
i d e n t i f i e r  and p r e s s  <RETURN>.

5.8 D I S P L A Y  D I R E C T O R Y
The p r o m p t s  and the i r  m e a n i n g  are the s ame as the 
D I S P L A Y  D I R R E C T O R Y  sc r e e n  [1.8].

A FILE TYPE of 0 (ALL FILES) is the defa ult.
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[6] P R I N T  C H A R T

This op t i o n  r e p r o d u c e s  y our chart o nto an a t t a c h e d  prin ter.

6 P R I N T  C H A R T
E n t e r  the p r i n t e r  d e v i c e  n u m b e r  to be u s e d  to 
pr int the chart. The de f a u l t  is d e v i c e  4. 
P r i n t i n g  takes about 1.5 m i n u t e s  on an E P S O N  FX- 
80 and about 4.5 m i n u t e s  on a C BM -1 5 2 5 .  Aft e r  
p r i n t i n g  is c o m p l e t e d ,  you are r e t u r n e d  to the 
M A I N  MENU.

See A P P E N D I X  A for i n f o r m a t i o n  abo ut p r i n t e r  
s u p p o r t .

The first  p r o m p t  is the d e v i c e  number. The 
d e f a u l t  of 4 is supplied. If you r  p r i n t e r  is 
a t t a c h e d  as d e v i c e  4, pr e s s  <RETURN>. If some 
ot h er number, key that n u m b e r  an d press <RETURN>.

The first time you go t h r o u g h  this op t i o n  after 
r e s e t t i n g  all d a t a  sets [1.4], you will also be 
a sk e d  to s u p p l y  the following:

G R A P H I C  S E C O N D A R Y  ADDRESS. This is a s e c o n d a r y  
ad d r e s s  w h i c h  is u s e d  to s e t u p  i n t e r f a c e s  if 
used. See A p p e n d i x  A for usual va lues.

ASCII T R A N S L A T E  (0/1) In som e  cases it is 
n e c e s s a r y  for C H A R T P A K - 6 4  to p r e - 1 r a n s 1 ate ASC II 
codes to p r i n t e r  i n t e r f a c e s .  See A p p e n d i x  A for 
these values.

For C o m m o d o r e  1525, 1526 and MPS 801 and O k i m a t e
p rint e r s ,  use the de f a u l t  v a l u e s  0 and 0.

Last y o u  are a s k e d  if you w ant a sm all (0) or 
large (1) size chart. The sma ll size p r i n t s  one 
p r i n t e r  pixel for e a c h  s c r e e n  point, the la rge 
one is d o u b l e  in b o t h  d i r e c t i o n s .  The r e  will 
p r o b a b l y  be some s t r e t c h i n g  d i s t o r t i o n  in one 
d i r e c t i o n  or other, as most p r i n t e r s  do not have 
the sam e  p r o p o r t i o n s  as m o n i t o r s  or TVs.
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[7] S A V E / R E S T O R E  G R A P H  S C R E E N

7.1 S AVE C H A R T
This o p t i o n  lets you s ave a cha r t  s c r e e n  to 
d iske t t e .  You are a s k e d  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 pre s s  <RETURN>. 
The next pr o m p t  shows the f i l e n a m e  of the last 
f ile r e a d  or w r i t t e n  or the last o p t i o n  s e l e c t e d  
by the d i r e c t o r y  function. A c c e p t  or c h a n g e  the 
f i l e n a m e  and p r e s s  < R E T U R N > .

If a file w i t h  the same nam e  a l r e a d y  ex i s t s  on 
d isk then you wil l  get the "FILE E X I S T S "  m e s sage. 
Press  < R E T U R N > . The chart IS NOT S A V E D  and you 
are r e t u r n e d  to the start of this menu. You  wil l  
have c h a n g e  the name of the file you w ant to 
w r i t e  or go to m e n u  o p t i o n  [5.1] and d e l e t e  the 
f ile on dis k  and then save the chart.

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 B C T O R Y

This is the s ame as o t h e r  d i r e c t o r y  displays. 
S e l e c t  FILE TYPE 3 to see chart s c r e e n  files.

A FILE T YPE of 3 (OTHER FILE S) is the default.
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[8] E X I T  TO B AS I C

8 E X I T  TO BA S I C
This op t i o n  re s e t s  the c o m p u t e r  for n o r m a l  BASIC 
oper 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 asked: ARE Y O U  SU R E ?  (Y/N). Press the ”Y" 
key to do the reset. P r e s s i n g  any o t h e r  key 
r e t u r n s  you to th e M A I 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

No w  y o u  h ave 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  you r  
'64! To show s ome of the ot h e r  f e a t u r e s  of this p o w e r f u l  
p a c kage, there are a se r i e s  of d a ta fil e  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. To see 
these, s i m p l y  f o l l o w  these  i n s t r u ctions:

If C H A R T P A K - 6 4  is not in the compu t e r ,  load and run it.

Go to s c r e e n  [1/8] and se l e c t  d ata file s (1). Se l e c t  data 
file na m e  D A T A . l  (2) and pre s s  <RETURN>. Then press <RETURN> 
two m o r e  times and the disk d r i v e  s h o u l d  start reading. All 
of the d e m o n s t r a t i o n  files are n o n - D I F  files, so a n s w e r  N 
the prompt. You are p r o m p t e d  for dat a  set selec t i o n .  Pre ss 
Y / < R E T U R N > / Y / < R E T U R N ) / Y / < RE TURN) an d Y to read in all of the 
d a t 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 to s c r e e n  [3/8]
to rea d  in the s pec file. A f t e r  the disk dri v e  de v i c e
default, select spec fil es (2) and <RETURN>. Select
. S D A T A . 1 A  (1) and rea d  it into C H A R T P A K - 6 4 .

W h e n  the M A I N  M E N U  r eappears, go the s c r e e n  [2]. This is a 
12 m o n t h  bar chart of thr e e  sales regi ons. Not e  the three
d i f f e r e n t  ty pes 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) .

The next s everal e x a m p l e s  all use the sam e  dat a  sets, as you 
can d i s p l a y  a gr o u p  of dat a  sets m a n y  d i f f e r e n t  ways.

Go to s c r e e n  [3/9] (from n o w  on we w ill 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 ch a n g e  
the A in . S D A T A . 1 A  to a B (to rea d  in .S DAT A. 1B ).  Then
d i s p l a y  it. Not e  that this is similar, o n l y  uses the
g r o u p i n g  (G) bar op tion. The r a i n b o w  in the left gro u p  is
not int e n t i o n a l ,  it is due to the TV s y s t e m  w i t h  hig h
d e n s i t y  v e r t i c a l  lines.

Now go to s c r e e n  [3.9] and se l e c t  . S D A T A . 1 C  spe c  file 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. N ote that
the bars are w i d e  and e a s i e r  to read, and the top shows the
total sa l e s  of the three combined.

Go to sc r e e n  [3.9] and r ead  in .S DATA.1D. Ag a i n  this is the
s ame data, o nly s h o w n  in a v e r t i c a l  gra p h  format.

Go to s c r e e n  [3.9] and rea d  in .SDATA.1E. This is a
h o r i z o n t a l  g r a p h  of the data. Not e  ho w the top is lowered,
and the b o t t o m  of the s c a l e  is 20, not 0.

One of the f a t u r e s  of C H A R T P A K - 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  sc ales. Log sc a l e s  are u s e d  to find
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c o n stant 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  
line on a log chart. Go to s c r e e n  [3.9] and rea d  in
. S D A T A . 1 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 to sc r e e n  [3.9] and read in . S D A T A . 1 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. It uses
di a g o n a l  f i l l i n g  and dots. Note also that the right side is 
mo v e d  in s l i g h t l y  to s how all o f t h e  top v a l u e  (250).

If you have a p r i n t e r  a t t a c h e d  to your c o m p uter, try
p r i n t i n g  some of these pictu r e s .  The r e s o l u t i o n  of the 
p r i n t e r  is h i g h e r  than most TV sets.

To cLear all of the d a t a  sets, go t h r o u g h  s c r e e n  [1/4]. 
Press Y to c l e a r  the d ata sets. Use d e f a u l t  si zes - 4 data
sets and 55 points. Go to s c r e e n  [1/9] and aft e r  the d e v i c e
default, type D A T A . 2 as the filename. A c c e p t  all d a t a  sets 
and group names. Then go to s c r e e n  [3/9] and rea d  in D A T A . 2 A  
and display. S i n c e  this is a pie chart, you are first ask e d  
to select a data set to display. Select 1 and then you are 
ask e d  for colors, pre s s  < R E T U R N >  to ac c e p t  the sa v e d  values.

Aga i n  reset the d a t a  sets by g o i n g  to s c r e e n  [1/4]. Pre s s  Y 
to p r o c e e d  w i t h  c l e a r i n g  the dat a  sets.

Rea d  in data fil e  D A T A . 3 and s pec file DATA .3 A.  This is a
v e r t i c a l  gr a p h  c o m p a r i s o n  of actual dat a  v e r s u s  b u d g e t  for a
f iscal year.

Reset the dat a  sets [1/4] and read in d a t a  file D A T A . 4 and 
spec DATA .4 A.  This 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 will n o t i c e  it is i m p o s s i b l e  to k e e p  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 hires design). 
This is a M i x e d  b a r  chart.

Go to scr e n  [3/9] and r e a d  in spe c  file D A T A . 4 b  and display. 
This is the s ame data and chart, except 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  sequence.

Res et C H A R T P A K - 6 4  u s i n g  s c r e e n  [1/4] and r ead in dat a  file
D A T A . 5 and spec file DA TA .5 A.  This is a w a g e  sca l e
c o m p arison, and i n c l u d e s  three 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 (1 8,800 an d 28,200).

Go to sc r e e n  [3/9] and rea d  in D A T A . 5 A L  and see the 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 ata set siz e  to 1 X 
108. S i m p l y  go to sc r e e n  [1/4] and ent e r  1 for the n u m b e r  of 
data sets, and 108 for the m a x i m u m  n u m b e r  of points. Go to 
screen [1/9] and read in D A T A . 6 and spec file D A T A . 6 . Note
that the b o t t o m  of the cha rt has bee n  m o v e d  up, the bar
w i d t h  is 1 and the bar s p a c i n g  is 0.
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The final e x a m p l e s  are X-Y ch a r t s  is t a k e n  f r o m  a high 
sc h o o l  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 
three 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 
th r e e  c o m p o u n d s  are a m m o n i u m  chloride, s o d i u m  n i t r a t e  and 
p o t a s s i u m  nitrate. Th e r e  are four dat a  p o i n t s  for each 
compound. 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 gra m s  w h i c h  can be d i s s o l v e d  in 10 m 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 us e the two d e f a u l t s  for n u m b e r  of 
dat a  sets and d ata items. Then go to sc r e e n  [1/9] and read 
the d ata file "S O L - C U R V E " .  R e s p o n d  Y an d < R E T U R N >  to the 
d ata 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  and
Y to the data g r o u p i n g  names. D o n ’t w o r r y  about the ’f u n n y’ 
c h a r a c t e r s  in th e names.

Next go to s c r e e n  [3.9] and read 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 also " S O L - C U R V E”. D i s p l a y  the chart on 
s c r e e n  [2]. Not e  that the a "help" line ( e n t e r e d  on sc r e e n  
[3.5]) was u s e d  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 
line) down into the lower corner. N ote a lso that this cha rt
uses the u p p e r / l o w e r  cas e  f e a t u r e s  of C H A R T P A K - 6 4 .  The normal
c h a r a c t e r  set is "1" w h i c h  d i s p l a y s  u p p e r  case and graphics. 
C h a r a c t e r  set "3" gi ves u p p e r / l o w e r  case. W h e n  u s i n g  th ese 
you mus t  s w i t c h  the normal s c r e e n  d i s p l a y s  to u p p e r / l o w e r  
c ase (press the S H I F T  and C= keys at the sam e  time) in o rd e r  
to see the legends, etc. as you e n t e r  or alt e r  them.

Look at the c h a r t s  an d n o t i c e  how all of the cu r v e s  s eem to 
hav e  a sl i g h t  b e n d  in them, b e n d i n g  up t o w a r d s  the right. 
T his is u s u s 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  
RAT E  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  axis to a log scale. To see the r e s u l t i n g  chart, 
go to s c r e e n  [3/9] and load " S O L - C U R V E L " . The n  d i s p l a y  the 
chart u s i n g  s c r e e n  [2], N ote also how the d a t a  set legends 
are m o v e d  to a f ree spa c e  on the chart.

See A P P E N D I X  G for s a m p l e  charts.
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OI F  FILE E X A M P L E

A DIF file 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) f rom a v e r y  o r d i n a r y  
bu d g e t  w o r k s h e e t  (see s a m p l e  w o r k s h e e t ) .  The d a ta  we want 
to ch art are Total Sales, All Dir e c t  Costs, O v e r h e a d  Costs, 
and Net Profit. The file was sav e d  by rows.

Sta rt by r e s e t t i n g  the dat a  sets u s i n g  s c r e e n  [1/4], u s i n g  
the d e f a u l t s  for the n u m b e r  of dat a  sets and (55) for the 
n u m b e r  of points. Go to [1/8] to read the d i r e c t o r y  on
dev i c e  8. S e l e c t  data fi les ( o ption 1) an d <RETURN>. You
will see all the data files on the diske t t e .  Select 
" 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. Pre s s  < R E T U R N >  t w i c e  to rea d  the DIF fil e  on 
d e v i c e  8. The p r o m p t  "di f  fi le? (y/n)" wil l  appear. Pr ess
Y. The n ext pr o m p t  is " s a v e d  by rows? (y/n)". S i n c e  it 
was, press Y. The prompt is "are data sets ro ws? (y/n)". 
Since we wan t  c a t e g o r i e s  (rows) of in c o m e  and e x p e n s e  to be 
charted, a n s w e r  Y.

The next pr o m p t  is "data g r o u p  nam e s  from 1st cell? ( y / n )”. 
Sin c e  we want the data gro u p  names to be Qtr 1, Qtr 2, etc., 
(1st cells (rows) ac r o s s  top), a n s w e r  Y. Then you will be 
asked "data set names f rom l a bels? ( y / n )”. Sin 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, yo u are told the name of eac h  dat a  set C H A R T P A K
e n c o u n t e r s  (the first is b lank). The p r o m p t  is y i a c cept,
n:bypass. Pre s s  N for the first. The next is "Sales 
A PPLES". Pre s s  N again. Kee p  p r e s s i n g  N unt il "T O T A L  
S a l e s” appears. Then pre s s  Y, si n c e  t h a t’s one of the ones 
we want. Then you will h a v e  to select the d ata set in 
C H A R T P A K  w h e r e  it is to go (use the d e f a u l t - 1 ) .  Press 
<RETURN>. In the same way, se l e c t  the o t h e r  thr e e  data sets 
(All Direct Costs, O v e r h e a d s ,  an d Net Profit) and put them 
into d at a sets 2, 3, and 4. T hen you m u s t  f i n i s h  out the
rows of d ata 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  " r e a d i n g  rest of data" a p p e a r s  for 
about 15 s e c o n d s  w h i l e  the data is read in. Yo u are then 
r e t u r n e d  to the m ain menu.

By now you s h o u l d  be able 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 re s u l t s  like DIF E x a m p l e  A and B (if not, there 
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" an d " 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  you can read in t h r o u g h  [3/9]).

The same DIF fil e  m a y  be u s e d  to p r e p a r e  a sal e s  mix 
c o m p a r i s o n  ( s t a c k e d  bar chart) sh o w n  in e x a m p l e  C. S i m p l y  
start over w i t h  [1/4] and rea d  in the t h r e e  sal e s  lines 
(APPLES, O R A N G E S ,  and B A N ANAS) as the d ata 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 
this if y o u ’re lazy).
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E x a m p l e  D uses the s ame DIF file, but the d a t a  sets are 
not rows, t h e y’re c o l u m n s  (quarters). Sta r t  by r e a d i n g  the 
DIF fil e  aga i n  [1/9], o n l y  s p e c i f y  the f ile was s a v e d  by 
rows but the d a t a  sets are NOT rows. The next p r o m p t  is D AT A  
G R O U P  N A M E S  F R O 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 dat a  
g r o u p  n a m e s  come fro m  the first cel l ?  A n s w e r  Y. Ac c e p t  the 
f our q u a r t e r s  of d a t a  into d ata sets 1-4 and b y p a s s  the year 
dat a  set. Use [1/2] and se l e c t  o p t i o n  0 (d ata g r o u p  names) 
to s h o r t e n  the na m e s  to a m a x i m u m  of 11 c h a r a c t e r s  so they 
w ill fit the v e r t i c a l  format. The spe c  fil e  " d i f - b u d g e t .d" 
w ill s h o w  the example.
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FI L E  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  fro m  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 A K - 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  m ust be 
u sed first. The steps are as follows:

Sav e  the c a l c u l a t e d  dat a  in B u s i calc, u s i n g  a 
f i l e n a m e  s t a r t i n g  w i t h  "!" (this saves the 
c a l c u l a t e d  values, not the formu l a s )  

or

S ave the dat a  in M u l t i p l a n  u s i n g  the S Y L K  option. 

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

Type: L O A D " F I L E  C O N V E R S I O N " ,8 <RETURN>

Type: R U N  <RETU R N >

You are 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 s c r e e n  1.4). Accept the d e f a u l t  va l u e s  
or c h a n g e  them and p r e 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 <RETURN>.

Key the d ata file n ame and press <R ETURN>.

Pre s s  D for DIF file, S for SYL K  f ile or B for B u s i c a l c  
file.

You will be a s k e d  the f o l l o w i n g  q u e s t i o n s  d e p e n d i n g  on the 
type of file:

DIF fil e  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. 
Aft e r  the dat a  has been p r o c e s s e d  you will get the pr o m p t  to 
select the ou t p u t  d e v i c e  n u m b e r  (default is same as input). 
Next you w ill be a s k e d  for the f i l e n a m e  of the output file 
(default is the sam e  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 destr o y e d .

The DI F file d a t a  wil l  be s a v e d  to dis k  in C H A R T P A K - 6 4
f o r m a t .

Then load C H A R T P A K - 6 4  and r ead the dat a  file just w r i tten.

S YLK fi les are rea d  into a large array. The ac t u a l  SYL K  
r e cords 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 
re c o r d s  have b e e n  read, the m e s s a g e  "done r e a d i n g "  appe ars. 
The next pr o m p t  asks if d a t a  sets are rows. If so, pr e s s  Y, 
o t h e r w i s e  press N. Next you s p e c i f y  the name, c o l u m n  n u m b e r  
and row n u m b e r s  (these are u sed for dat a  set and dat a  group 
names). Next yo u must s p e c i f y  the first and last data
co l u m n s  and first and last dat a  rows (the r e c t a n g l e
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c o n t a i n i n g  the d a t a  values).

N ext you ar e as k e d  to s e l e c t  the dat a  sets and the dat a  set 
n u m b e r s  into w h i c h  they are placed. A f t e r  the dat a  has been 
p r o c e s s e d  yo u w ill 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  ( d e f a u l t  is sam e  as input).

Nex t  you will be a s k e d  for the f i l e n a m e  of the output file 
(d e fault is s a m e  name). You s h o u l d  key a d i f f e r e n t  name so 
that the o r i g i n a l  dat a  w i l l  not be d estroyed.

The s p r e a d s h e e t  d a t a  will be sav e d  to d isk in C H A R T P A K - 6 4
format.

T he n  load C H A R T P A K - 6 4  and r e a d  the dat a  file just writt e n .

B u s i c a l c  file p r o m p t s  start with: are d a t a  sets rows?
(y/n). Pre s s  Y if you w ant the rows to be data sets, else 
pr e s s  N.

Next you must se l e c t  if the dat a  g r o u p  n a m e s  are to come 
from the fi rst c o l u m n  or row. Next you are ask e d  how m a n y  of 
the d a t a  c o l u m n s  are to be used. Last you are p r o m p t e d  for 
eac h  da t a  set ( s h o w i n g  the c o l u m n  or row 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 data 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 
se l e c t  the ou t p u t  d e v i c e  n u m b e r  ( d e fault is sam e  as input).
N ext y o u  will be a s 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  name so 
that the o r i g i n a l  dat a  w ill not be destr 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 A K - 6 4  format.

Then load C H A R T P A K - 6 4  and r e a d  th e d a t a  f ile  just wri tt e n .
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D A T A  R E D U C T I O N  T U T O R I A L

I N T R O D U C T I O N

This tu to r i a l  lets you u s e  C H A R T P A K - 6 4  to sho w  th e r e sults 
of s i m p l e  dat a  r e d u c t i o n  m e t h o d s  and hel p  you lea rn how 
C H A R T P A K - 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 A K -  
64 TU TO RIA 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 men u s  and o peration.

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

D ATA 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 taken to 
try and find the T R U T H  in sets of n u 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  oft e n  co n t a i n  
sm all er r o r 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  "noise" e f f e c t s  (such as the day to day v a r i a t i o n  
in sa les at a g r o c e r y  store, even t h o u g h  the m o n t h l y  sales 
levels may be p r e t t y  cons t 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 wha t s  R E A L L Y  HAPPE N I N G ,  so we can 
pla n  for the future.

The ea s i e s t  dat a  r e d u c t i o n  m e t h o d s  i n v o l v e  dat a  set 
arit h m e t i c .  In the s e c t i o n  A C H A R T P A K - 6 4  T U T O R I A L  you m a d e  a 
ch art s h o w i n g  how the two y e a r s  of l e m o n a d e  s t a n d  sales 
c o m p a r e  as in F i g u r e  1.

L E M O N A D E  S T A N D  S A L E S  
■ = A C T U A L  1 9 8 3

S S S  S A L E S  S S S

F i g u r e  1 
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Even that cha rt  d i d n ’t r e a l l y  help get at the T R U T H  about 
h o w  m u c h  we are a h e a d  or b e h i n d  last yea r s  sales. What we 
n e e d  is a chart  s h o w i n g  the p e r c e n t  this yea r  is a h e a d  or 
b e h i n d  last y ear e a c h  week. Go to [1/8] and rea d  the L E M O N E X  
d a t a  sets into the c o m p u t e r  c o n t a i n i n g  b o t h  Act u a l  83 and 
A c t u a l  82 data. Then go to [3/9] and rea d  the s pec file, 
then d r a w / d i s p l a y  the chart [2]. To c o m p u t e  the p e rcent 
c h a n g e  of 82 vs 83 we w a n t  to d i v i d e  83 d a t 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  val u e  one (1) from the 
r a t i o  and the m u l t i p l y  by 100. We will put the r e s u l t s  into 
data set 3. Do the following:

[1/6/1/4] (Divide) : DS 3 (ratio) = DS 1 (A ctual 83) d i v i d e d  
by DS 2 (Actual 82).

[1/6/1/2] ( S ubtract) : DS 3 (ratio-1) = DS 3 (ratio) min u s
DS 0 ( c o n s t a n t  v a l u e  1)

[1 / 6 / 1 / 3 ] (Mul t i p l y )  : DS 3 ( p e rcent vs 82) = DS 3 (ratio-1) 
times DS 0 ( c o n s t a n t  v a l u e  100)

Use [3/1] to c h a n g e  chart typ e  to VB and d i s p l a y  s e q u e n c e  
(s how d a t a  set 3 only) and go to [1/2] to c h a n g e  the data 
set 3 nam e  to "% chg 83 vs 8 2”. G o t o  [1/3/2] and c h a n g e  the 
axis n ame to " P E R C E N T  83 vs 8 2”, the min and ma x val u e s  to - 
100 and 400 to h a n d l e  the ran g e  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 
as in F i g u r e  2. You may a l s o  w ant to c h a n g e  bar width, add 
1 ines e t c .

p 48 0
E

C 30 0
F
N
r 2 8 0

8
3 106

U
S 0
8
2 - 1 0 0

L E M O N A D E  S T A N D  S A L E S  
□ = X  C H G  83 US 82

11 „ m [Hi n
— LJ LJ

M M M H M M M M W H
K K K K K K K K K K

1
1 2 3 4 5 6 T 8 9 0

S U M M E R  M E E K

F i g u r e  2
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Use [1/6/5] to print the the data in all thr e e  dat a  sets as 
in F i g u r e  3:

ACTUAL 1383 : ACTUAL 1982 CHG 83  VS 8 :

PT ** DATA GROUP NAME > X-VALUE < / X-VALUE < > X-VALUE <

1 UK 1 1 5 .2 8 . 4 8 0 . 9 5 2 3 8  1

2 UK 2 1 7 .3 5 1 5 .4 5 1 2 .2 9 7 7 3 4 7

3 UJK 3 2 0 . 7 1 3 .8 8 4 9 .  1354467

4 UK 4 33 . 15 2 0 . 6 6 0 .9 2 2 3 3 0 1

5 UK 5 2 1 .9 1 4 . 8 3 5 6 .4 5 8 3 3 3

6 UK 6 1 7 .1 6 22 -22

7 UK 7 1 3 .4 5 1 0 .5 2 8 .0 9 5 2 3 8 1

8 UK 8 8 . 9 2 3 .7 1 1 4 0 .4 3 1 2 6 7

9 UK 9 2 0 .  1 1 9 .  85 1 0 4 .1 6 2 4 3 7

10 UK 10 1 3 .1 7 1 5 .2 - 1 3 .3 5 5 2 6 3 2

Fi g u r e  3

Note that the p r i n t o u t  tries to align the d ata on four 
decimal pl aces, but w h e n  the n u m b e r  of decimal pl a c e s
ex c e e d s  four, the d e c i m a l  point has to "float" in the
c o l u m n .

The d ata set c a l c u l a t i o n s  are set up so if one dat a  set has
fewer po i n t s  than the other, the short dat a  set is re-u sed.
This allows you to set u p  a ser i e s  of 12 m o n t h l y  f a c t o r s  in
one data set (say 2) and then d i v i d e  s e v e r a l  years of
m o n t h l y  sa les (data set 1) by tho s e  12 factors. Look at the
sal es data in Fi g u r e  4 and the chart Fi g u r e  5.
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ACTUAL SALES : SEASONAL FACT: 

PT # DATA GROUP NAME > X-VALUE < > X-VALUE <

1 J  100 1

2 F 93

3 M 120 1

4 A 156 1 .2

5 M 154 1 . 1

6 J  150 1

7 J  112

8 A 85  .5

9 s  144 .8

10 0 130 1

U N  240  1 .2

12 D 336  1 .6

13 J  220  0

14 F 20 7  0

15 M 240  0

16 A 300  0

17 M 286  0

13 J  270  0

19 J  136 0

20 A 145 0

E l  s  240  0

22 O 31 0  0

23  N 384  0

24 D 52 8  0

F i g u r e  4

±983-1984 

F i g u r e  5
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There is o b v i o u s l y  and u p t rend, but how m u c h ?  If we have 
a c c u m u l a t e d  the s e a s o n a l  f a ctors from s e v e r a l  years or 
o u t s i d e  s o u r c e  (trade a s s o c i a t i o n  s e a s o n a l  f a c t o r s  for 
example), we cou l d  load th ese 12 va 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 
cr e a t e  a " d e s e a s o n a 1 ized" d ata set. W hen this is p l o t t e d  
TRUTH! See Fi g u r 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!

1 9 8 3 - 1 9 8 4

F i g u r e  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 i n dices to use 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 may not 
r e a l i z e  it, but w h e n e v e r  we se l e c t  an a v e r a g e  we are 
a s s u m i n g  that the T R U T H  does not h ave any tre n d  in i t - - i t’s 
FLAT. BE VERY C A R EFUL, s i n c e  this can be a V ERY 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, t h e r e  is a data set on disk 
w h i c h  has C o m m o d o r e  sto c k  p r i c e s  at the end of e a c h  wee k  for 
all of 1 9 8 4 . The f i l e n a m e  is CBU WEEKLY. R e s t a r t  C H A R T P A K
w i t h  4 d a t a  sets of 55 eac h  (default) by g o i n g  to men u
[1/4]. The n  r e a d  the d ata set into m e m o r y  (and the data
g r o u p  names). 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  as in 
Fi g u r e  7. If you turn the d ata gro u p  names v e r t i c a l  on the 
b o t t o m  and se l e c t  no c h a r a c t e r  for th e line sy m b o l  [3/3/1], 
To c o m p u t e  and d i s p l a y  the average, go to [1/6/2] and select 
th e p r i c e  data set (1) to be averaged. Not e  that the total, 
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.
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Figure 7
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Look at these val u e s  for a minute:

TOT A L  X = 1552 This is the to tal of all 52 c l o s i n g  
pr i c e s  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  d eviation, 
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 
poin,ts above and b e l o w  the average. In mos t  case s, the 
a v e r a g e  plus or m i n u s  one s t a n d a r d  d e v i a t i o n  (29.85 + 6.79 = 
36.6 4 and 29.85 - 6.7 9  = 23.06) c o n t a i n  68* of all the data 
points. The a v e r a g e  plu s  two s t a n d a r d  d e v i a t i o n s  us 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 sales is to d e t e r m i n e  how s u c h  i n v e n t o r y  to 
carry. If you k n o w  you sell an a v e r a g e  of 20 u n i t s  eve r y  
w ee k and it ta kes one w e e k  to r e c e i v e  stock, and your 
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%) your sales will not be m o r e  than 25 
nor less than 15. If you sto c k  25, you s h o u l d  hav 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 o u r  sales are lower than 15 
e i t h e r .

So in this e x a m p l e  ( C o m m o d o r e  sto c k  p r ices) we k n o w  that 2/3 
of the time 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%

Si n c e  the c o m p u t e r  is most useful b e c a u s e  it lets you SEE 
this, do the fol lowing:

To c o n t i n u e  w i t h  the A V E R A G E  function, the next 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 TURN> to 
ac c e p t  the d e f a u l t  (1). The n  pre s s  < R E T U R N >  to ac c e p t  the 
de f a u l t  for the line type (S) and the c o l o r  (2=w hite).

The next pro m p t  asks 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 want to see abo v e  and b e l o w  the a verage. Press <RETl)RN> 
to accept the d e f a u l t  (1).

The next p r o m p t  asks you for the line n u m b e r  w h e r e  the 
av 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. Pre s s  < R E TURN> to 
accept the de f a u l t  (2). Next set this line to a d a s h e d  line 
(press c u r s o r  rig ht and  the letter D at the TYPE prompt. 
Se l e c t  color 2 an d pre s s  <RETURN>.

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

Now d i s p l a y / d r a w  the chart [2]. See F i g u r e  8.

To f u r t h e r  u n d e r s t a n d  the lines, go to [3/5] and select line 
1 (the average). See that the a v e r a g e  v a l u e  is sho w n  at b o t h  
ends of the line. In the same way e x a m i n e  line 2 and 3 and
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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 s t a n d a r d  
devi a t i o n .

C O M M O D O R E  I N T L  S T O C K  P R I C E S  
= C B U  C L O S I N G  PR I C E S  — 1 9 8 4

10122223333344*63836866677778888889831 it  n i n i l i n
ZZZZZZZZZZZZZZZZZZZZZZZZZZ/yZZZZZZZZZZ/O00OLiill2222 
fii i  a m  P i fti \-y*TVX>sj s s s s s s s s s s r
387 014 830397 185 529 3flT7 fffti 4L851JL229L23T122

296 630 418
M E E K  C L O S I N G  1 3 8 4

F i g u r e  8

Pre s s  the F 7 - k e y  to d i s p l a y  the chart again. N o t i c e  how this 
IS NOT a good f o r e c a s t  for the f u t u r e  s i n c e  it as s u m e s  no 
tre n d ?  In fact, the next w e e k  en d 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 th e 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  fi nds 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 to tal 
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  eac h  point and the 
line is m i n i m i z e d .  Th e r e  are oth e r  m e t h o d s  but this is most 
popular. Th e b i g  a d v a n t a g e  is that this line will slo p e  and 
s h o u l d  p i c k  up any 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  wil l  not do. Just as w i t h  the aver age , all you hav e  
to do is to go to [1/6/3], se l e c t  the da t a  set of the dat a  
an d s p e c i f y  the types of the three 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.

Th e 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 
th e 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 hey sta n d  
f o r :

T X , T Y  - the total of X and Y v a l u e s
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XX, YY, XY - the tot als 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 w i t h  the y - v a l u e s  in 
the data

v
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 - slo 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 use d  as the x - c o o r d i n a t e  of the
d a t a .

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

TY = 1552 (the sum of the y va lues, like we had in the
a v e r a g e )

XX = 482 3 0  (the sum of each of the n u m b e r s  1-52
s quared)

YY = 4 8 7 1 8 . 5 3 1 3  (the sum of the s q u a r e s  of the y v a l u e s  
- the pr ices)

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 dat a  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 grees
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  
good - 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 right), 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 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 
means that 68% of the tim e  the d ata wil l  be w i t h i n  4 .12 of 
the r e g r e s s i o n  line.

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 
[whe re 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]).
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SL = - . 3 5 9 6 6 4 4 7 5  (the s l o p e  of the r e g r e s s i o n  line).
T h e s e  two va l u e s  a l l o w  the s y s t e m  and you to c o m p u t e  the y 
v a l u e  of th e r e g r e s s i o n  line at any x p o i n t  as follows:

Y = X * SL + YI

Y = X * - . 3 6  + 3 9 . 3 8

if X = 1 t hen 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

Now c o n t i n u e  w i t h  lines. Sin c e  you  had line 1 s o l i d  b e f o r e
a nd the two st d d e v i a t i o n  lines d a s h e d  in the a v e r a g e
e xample, you will be able to d e f a u l t  t h r o u g h  all of the line 
options. C H A R T P A K - 6 4  will a u t o m a t i c a l l y  c h a n g e  the values. 
The n  s e l e c t  [2] to d r a w / d i s p l a y  the cha r t  as in F i g u r e  9. 
N o t i c e  how 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 
t r e n d  (TRUTH). This c o u l d  be u s e d  to f o r e c a s t  w h e r e  the 
s to c k  p r i c e  w o u l d  be in the n ear future, b a s e d  p u r e l y  on the 
past. (You m u s t  jud g e  w h e t h e r  the past is a g o o d  p r e d i c t o r  
of the future). You e x t e n d  the line for fu t u r e  periods'.

5 0 C O M M O D O R E  I N T L  S T O C K  P R I C E S  
= C B U  C L O S I N G  P R I C E S - 1 9 8 4

I
C
E 10

0
11 m  m  in  i

F i g u r e  9
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if x = 53 then Y = -.3 6  * 53 + 39. 3 8  w h i c h  is 20.3
(vs actual pri c e  of 17.75 for the next week).

You can see the line val u e s  by d i s p l a y i n g  the val u e s  of line
1 (go to [3/5]). The v a l u e  at the left sid e  (poi nt 1) is
3 9 . 0 1 7 5 9 8  and the v a l u e  at the right side (point 52) is
2 0 . 6747097.

BE CAREFUL, these lines are c o m p u t e d  fro m  a dat a  set and
wil l  not cha n g e  a u t o m a t i c a l l y  if d a t a  is a d d e d  or c h a n g e d  in
the d ata set. To rec o m p u t e ,  s i m p l y  go to [1/6/3] and select
the clata set. You w ill h a v e  to s p e c i f y  the n u m b e r  of std dev
or r e s idual v a r i a n c e s  (it is not saved), but can then take 
d e f a u l t s  t h r o u g h  the lines.

T WO  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 an d reset
data sets. R e a d  in the f ile  "X-Y REG R" (one dat a  set and
gro 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 
sam e  name. This is an x - y  chart. Go to [2] to dra w  the
chart. See F i g u r e  10. 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. What is the line w h i c h  best fits the data?

R E G R E S S I O N  L I N E  E X A M P L E

X U A L U E  A X I S  

Figure 10
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Go to [1/6/3] and se l e c t  d ata 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 resid u a l  v a r i a n c e  lines 
d a s h e d  and then p lot  the chart. It s h o u l d  look like Fi g u r e  
11. (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).

R E G R E S S I O N  L I N E  E X A M P L E

X U A L U E  A X I S

F i g u r e  11

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  lin es is that the 
line is straight. 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  lines t h r o u g h  dat a  but are b e y o n d  the sc o p e  of this 
p r o g r a m  and tu to ria l.  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  g ood re s u l t s  w i t h  o n e - d i m e n s i o n a l  dat a  is 
e x p o n e n t i a l  smoo t 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 ber s. To u n d e r s t a n d  h o w  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  factors.

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 th e data, each 
n u m b e r  gets the sam e  wei ght. If you had two ye a r s  of m o n t h l y
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sa les data, e ach m o n t h  c o n t r i b u t e s  1/24 to the average. If 
you add a n o t h e r  month, the new m o n t h  (as well as e ach of the 
oth e r  24 m o nths) 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 calcu l a t e ,  it is poor as a base
for f o r e c a s t i n g  the f u t u r e  s i n c e  it d o e s n’t put an y m ore
v a l u e  on recent i n f o r m a t i o n  than sales d ata that is two 
y ea r s  old! It a c t u a l l y  gi v e s  less and less w e i g h t  to c u rrent 
i n f o r m a t i o n  (1/25 in s t e a d  of 1/24, etc).

O ne 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, yo u d e c i d e  that 12 m o n t h s  is as far b a c 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, 
(note e ach of these 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 - not 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 sal e s  dat a  is avai l a b l e ,  you d i s c a r d  
the ol d e s t  and o n l y  use the pri o r  11 m o n t h s  plus the latest. 
N ot e that each of the last 11 m o n t h s  has the same w e i g h t  as 
b e f o r e  (1/12) and the new m o n t h  is w e i g h t e d  1/12.

This is c l e a r l y  b e t t e r  than the s i m p l e  average. 
(Incide 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 annual 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 m ost  recent m o n t h  is given no 
m o r e  w e i g h t  than dat a  12 m o n t h s  ago. A w a y  to sol v e  this is 
to re d u c e  the n u m b e r  of m o n t h s  in yo u r  m o v i n g  average, but 
if you red u c e  it to say 4, then the a v e r a g e  wil l  p r o b a b l y  
jump a r o u n d  too m u c h  to be reliable.

S ome ye 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 d eveloped. I t’s e asy to c o m p u t e  
and has the great a d v a n t a g e  that the w e i g h t i n g  for each 
m o n t h  gets less and less as the m o n t h s  get older. For 
example, if the c u r r e n t  m o n t h  has a w e i g h t  of 1, then the 
pri 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 
.72, .61, .52 and so on d o w n ward. This see m s  to c o r r e s p o n d

ni c e l y  to r e a l i t y  w h e r e  the most recent d a t a  is the most 
important. 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  fa c t o r  (.15 in the e x a m p l e  above 
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 val u e  
of .9 w o u l d  c o n s i d e r  the c u r r e n t  m o n t h  d a t a  o nly and ignor e 
the past almost comp 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 
m o n t h  s m o o t h e d  v a l u e ) .

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

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

w h i c h  eq u a l s  103.15, up from 100 the p r i o r  m o n t h
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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:

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

w h i c h  equ a l s  104.93

So, w h i l e  sales 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  s m o o t h i n g ,  use .25 as the 
s m o o t h i n g  factor. Then the r e sults 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  f a c t o r  v a l u e  is not "cut and 
dr ied", i t ’s up to you to JUD G E  w h i c h  seems to work best. 
O f t e n  the onl y  w a y  is to try s everal and see w h i c h  "seems 
most c o m f o r t a b l e " .

The 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. Th e s m o o t h i n g  fa c t o r  for the tre n d  is 
s e p a r a t e  from the one for the dat a  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 TRUT H, we wan t  to 
e l i m i n a t e  any e r 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 d a t a  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 fac t o r  
and 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  s m oothing.

See the data l i s t i n g  in F i g u r e  12 and chart in Fi g u r e  13. 
Not e  how the line for the t r e n d - a d j u s t e d  s m o o t h i n g  rises 
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  sligh t l y )  the step function. 
The f a c t o r  use d  to m u l t i p l y  times the tre n d  is usually:

[(1- tre n d  s m o o t h i n g  fact o r ) / tr e n d  s m o o t h i n g  factor]

If th e s m o o t h i n g  fa c t o r  is .2 (in the e x a m p l e  to follow) 
then the m u l t i p l i e r  is ( 1 - . 2 ) / . 2  or .8/.2 or 4.
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PT » DAT* GROUP NrtME
STEP FUNCT10NIS . 131 STEP FUIT . 15LSTEP FU»TA 5.66666667«  
> X-VALUE < > X-VALUE < > X-VALUE < > X-VALUE <

1 A
2
3
4

* 3 
6
7
8 
8

10 
1 1 
12
13
14 
13 
16
17
18 
18 
80 
21 
22
23 U
24 X 
23 Y
26 Z
27
28 
28
30
31
32
33
34 
33
36
37
38 
38
40
41
42
43
44 
43
46
47
48 
48
30
31
32
33
34 
33
36
37

0
0
0

.  13 

.2773  
.383873  

.47788373  
.556284686  
.622830484  
.678422812  
.727308475  
.768383034  
.603125586  
.832656756  
.857758243  
.878094506  

.89723033  

.81264578  
.825748814  
.836686577  

.94633338  
.854400552  

.96124047  
.867054398  
.971996239  
.976196804  
. 979767282  

.88280219  
.98538 1862

0
0
0

.0225  
.03825  

.04876875  

.05527125  
.0587257031  
.0599002 172 
.0584010487  
.0577038759  
.0551783313  
.0521138128  
.0487264 151 
.0451826758  

.041605714  
.0380852305  
.0346847635  
.0314475189  
.0284010405  
.0255609364  
.0229338402  
.0205187517  
.0183138784  
.0163080727  
.0144819464  
.0126537264  
.0113808036  
.0100607188

.887 5 7 4 5 8 2 8 .8 8 0 5 1 808E-03  

.868438385 7 .82 8 0 1 3 1 E -03  

.881 0 2 2 6 3 6 6 .8 9 1 44724E-03  
.9 9 2 3 6 9 2 4 6 .05972086E-03  

.893513854 5 . 3224548E-03 

.8944867764 .670 0 2 4 8 8 E-03 
.8 9 5 3 1 3 7 6 4 .09356867E-03 

.9 96 0 1 6 6 9 6 3 .58487376E-03 

.896614 1 9 13 .1368S204E-03 

.8 8 7 1 2 2 0 6 4 2 .74250484E-03  

.8 8 7 5 5 3 7 5 3 2 .39588278E-03 
.9 97 8 2 0 6 8 2 .0 9 1 54094E-03  

.9 8 8 2 3 2 5 8 7 1 .82458426E-03 

.8984876991 .5906719  IE -03 

.998723044 1 .3858729E-03 

.9988 145871.20672348E-03  

.99907 7 3 8 8 1 .0 5 0 1 3675E-03  

.9 9 9 2 1 5 7 8 8 8 .13374759E-04  

.98933 3 4 2 1 7 .9 4 0 1 3 288E-04 

.9 9 9 4 3 3 4 0 8 6 .8 9 9 0 9 3 14E-04 

.8 99 5 1 8 3 8 7 5 .9 8 1 7 1233E-04 

.9 99 5 9 0 6 3 6 5 .2 0 1 3 1637E-04 

.9 98 6 5 2 0 4 2 4 .5 1 322353E-04 

.8 89 7 0 4 2 3 5 3 .8 1 453254E-04 
.8 8 9 7 4 8 6 3 .38388873E-04 

.89978631 2 .8 4 1 3797E-04 
. 8888183642 .54625308E-04 
.8 9 9 8 4 5 6 0 9 2 .2 0 6 8 8 3 18E-04

0
0

.2775  
.49425  

.66223125  
.7811875  

.889073672  
.96228505  

1 .01602885  
1 .05449811  
1 .08  106593 

1 .0984372  
1.10877311  
1.11379341  
1 . 1 1486022 
1 . 1 1304664 
1 . 10919277 
1.10395152  
1 .0978258 1 

1 .091 1989 
1 .08435888  
I .07751906  
1 .07083304  
1 .06440665  
1.05831783  
1.05260507  
1.04729398  

1.0423926  
1.03789752  
1 .03378714  
1 .03007417  
1 .02670766  
1 .02367443  
1 .02095025  
1 .01851065  
1 .01633155  
1 .01438969  
1 .01266292  
1.01113042  
1 .00977276  
1 .00857 185 
1 .00751151 
1.00657632  
1 .00575269  
1 .00502818  
1.00439158  
1 .00383283  
1 .00334288  

1 .0029137  
1 .00253803  
1 .00220854  
1 .00  182247 
1 .00167181  
1 .00  145308 
1 .00126237  
1 .00108618

Figure 12

- 63 -



A b a c u s  S o f t w a r e C H A H T P A K - 6 4

1 . 5  

i . 25-| 

1

U
A
L .75
U
E

.5

.25

e

R E S P O N S E  OF E X P  S M O O T H N G  TO S T E P  
= S T E P  F U N C T I O N  
=S .1 5 I S T E P  F U N C T I O N !  
=T .i S t S T E P  F U N C T I O N ]
= T A  5 . 6 6 6 6 6 6 6 7 [ S T E P  F U N C T I O N ]
V x - --- —  ^ T f f A / V - r  .7

I T RE HD

f f l D f f i w i i m r a s i u M E
IND A X I S

F i g u r e  13

To see this in ac tion, r e l o a d  the C o m m o d o r e  stock pr i c e
data. Re s t a r t  C H A R T P A K  w i t h  4 dat a  sets of 55 e ach (default) 
by goi n g  to m e n u  [1/4]. Then read the data file CB U W E E K L Y  
into m e m o r y  (and the d ata g r o u p  names). T h e r e  is a spec file 
w i t h  the same n ame to m a k e  the c h a r t i n g  e asy read it into 
m e m o r y  t h r o u g h  m e n u  [3/9]. Dra w  the chart (option 2) to 
c o n f i r m  that it is loaded c orrectly.

Go to [1/6/4] to s m o o t h  this data. Select dat a  1 (price 
data) as the FROM d ata 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 tre n d  into d ata set 3 and the trend- 
a d j u s t e d  va l u e s  into data set 4.

Use 40 as the s t a r t i n g  v a l u e  for the data s m o o t h i n g  and 0
for the in itial t r e n d  (these onl y  n e e d  to be fai r l y  good,
sin c e  the real dat a  o v e r w h e l m s  these va l u e s  quickly) .

Use .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 cto r for the trend and the d e f a u l t  val u e  (4) for 
the t r e n d  adju s t m e n t .

Go to [3/1] and se l e c t  dat a  sets 1,2,3 for p l o t t i n g  (you 
will hav e  to ad j u s t  the d e p e n d e n t  axis to min of -10 and the 
n u m b e r  of d i v i s i o n s  to -6 s i n c e  the tre n d  goes negat i v e ) .
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Also change the p l o t t i n g  c h a r a c t e r s  to nulls as in Figure 
14. N ot e that the trend only mov e s  slightly. If you w a n t e d  
to h i g h l i g h t  it you co u l d  m u l t i p l y  it by 10.

M E E K  C L D S I N G  1 9 8 4

c 50
L
0 4 8
S

N 30
G

20
P 
f 1 0
C
E 0 

& 1 0

C O M M O D O R E  I N T L  S T O C K  P R I C E S  
C B U  C L O S I N G  P R I C E S — 1 9 8 4  

2 C C B U  C L O S I N G  P R I C E S - 1 9 8 4 3  
2 C C B U  C L O S I N G  P R I C E S - 1 9 8 4 3

F i g u r e  14

Note the nam es and the fact that the cur v e  now f o llows  the 
data and gives us a hint at the TRUTH, the way the p ri c e  
will m ove in the short term future.

Go to [3/1] and ch 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 ) .  See Figure 15. 
Co m p a r e  the sim p l e  s m o o t h i n g  from Figure 14 w i t h  the new  
t r e n d - a d j u s t e d  smoo thing.
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C 0 M 1 0 D 0 R E  I N T L  S T O C K  P R I C E S

/ / / / / / /S //S //// / //S /S S ////S /Y S S S S S /S S /AVCV* m i  - x m

307074 638307 185 529 307 0741 4L85UL229L237L22
296 630 -418

W E E K  C L O S I N G  1 0 8 4

F i g u r e  15

Th e s e  t e c h n i q u e s  p r o v i d e  good val u e s  as p r e d i c t o r s  of the 
fu t u r e  if the " e n v i r o n m e n t "  does not change. For e x a m p l e  the 
C o m m o d o r e  price next wee k  will most p r o b a b l y  be the price 
p r e d i c t e d  by e x t e n d i n g  the c u r r e n t  t r e n d  line and the 
cu r r e n t  s m o o t h e d  price as long as n o t h i n g  else in the 
c o m p u t e r  or sto c k  m a r k e t  ch a n g e s  m a t e r i a l l y .  To see this, 
print out the d ata sets (all 4) as in Figure 16. The pri ce 
in the next wee k  w o u l d  be e x 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 trend (-.7589). 
The sum is 17.40 a gainst the actual 17.75!!!

D o n ’t get too e x c i t e d  yet, the se m e t h o d s  onl y  k now w h a t ’s in 
the n u m b e r s  an d N O T H I N G  about the o u t s i d e  worl d. If for 
exam ple, ATARI a n n o u n c e s  a new computer, C o m m o d o r e’s st ock 
pr i c e  m a y  ch a n g e  in a w a y  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 pred ict. The trick in 
f o r e c a s t i n g  well is to use the t e c h n i q u e s  i n c l u d e d  her e  to 
d e t e r m i n e  the cu r r e n t  f u n d a m e n t a l  levels and trends and then 
fa c t o r  th o s e  va l u e s  by g ood i n f o r m a t i o n  and eve n  "hunches" 
by oth e r  e x t e r n a l  f a ctors w h i c h  may occur.
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’ « DATA GROUP NAME
CBU CLOSING P i 6 
> X-VALUE < >

. 2 [CBU C LO B iT  .EtCB U  CLO BiTA  
X-VALUE < > X-VALUE < >

4 (CBU CLOSi 
X-VALUE <

'I 1/6 46 4 1 .2 .240000001 4 2 . 16
2 1/13 4 7 .7 5 42.31 .454000001 44 .326
3 1/20 43.625 4 2 .733 .407600002 44 .3642
4 1/27 4 3 .7 5 42.9364 .366920002 44.40408
5 2/3 2 8 .5 40.04912 -.283818999 36.81344
6 2/10 33 38.638296 -.5 0 9  100799 36.6028928
7 2/17 30.375 36.9664368 -.737852478 34.0350268
6 2/24 32 .7 5 36. 1391493 -.759739454 33.1001916
9 3/2 31 .625 35.2363196 -.78835754 32.0828884

10 3/8 3 2 .5 34.6890557 -.740138816 31.7265004
1 1 3/16 3 5 .875 34.9262445 -.544673278 32.7475514
12 3/23 3 6 .5 35.2409956 -.372788405 33.749842
13 3/30 37.625 35.7177965 -.202870549 34.9063143
14 4/6 3 5 .7 5 35.7242372 -.161006299 35.080204
13 4/13 37 .7 5 36.1293898 -.0477761276 35.9382852
16 4/19 3 6 .375 36.5785 116 .0516035092 36.7849259
17 4/27 37.375 36.7376095 .0731423364 37.0303788
18 3/4 35 36.3902476 -.0109985101 36.3462535
19 3/1 1 34.125 35.937198 -.0994087102 35.5385632
20 3/18 30 34.7487584 -.317014889 33.4816889
21 5/23 2 7 .2 5 33.2498068 -.55360225 31.0353978
22 6/1 2 5 .625 31 . 7248454 -.74787407 28.7333491
23 6/8 28 30.8798763 -.747293072 27.890704
24 6/15 2 7 .7 5 30.3339011 -.72702851 27 .425783
23 6/22 3 0 .3 30.3671208 -.574979649 28.0672023
26 6/29 27 .125 29.7186867 -.588668554 27.3600225
27 7/6 26 .625 28.0998573 -.58548271 26.7180265
26 7/13 24 28 .0799659 -.680384461 25.356428
29 7/20 2 0 .7 5 26.6139727 -.837506204 23.2638479
30 7/27 21 .125 25.3161782 -.888563871 21 .9578227
31 8/3 2 6 .7 5 23.7629425 -.662298223 23. 1 137496
32 8/10 2 6 .3 7 5 25.885354 -.505356279 23.8638289
33 8/17 2 8 .375 26.5632632 -.264699184 25.5244865
34 8/24 28 . 125 26.8816266 -.150090676 26.2912639
33 8/31 2 8 .375 27.3883013 -.0207376031 27.3053509
36 8/7 2 9 .2 5 27 .76064  1 .0578778671 27.9921525
37 8/14 31 .625 28.5335128 .200876654 29.3370194
38 8/21 3 2 .2 5 28.2768103 .30936061 30.5142535
39 8/28 2 8 .875 28.1964482 .231416238 30.1221132
40 10/5 2 5 .375 28.4321586 .0322750622 28.5612588
41 10/12 2 6 .5 28.0457269 -.0514662921 27 .8398617
42 10/19 2 8 .2 5 28.0865815 -.0330021071 27.9545731
43 10/26 2 6 .625 27.7842652 -.0848649447 27.4548054
44 1 1/2 2 6 .6 2 5 27.5604122 - .  1 14662563 27.1017618
43 11/8 24 26.8483287 -.2 3 4  146536 25.8117436
46 1 1/16 23 26.0786638 -.341250417 24.7136621
47 1 1/23 2 4 .8 7 5 25.837831 -.321146686 24.5533435
48 1 1/30 2 2 .5 25.1703448 -.39043475 23.6066058
40 12/7 2 0 .5 24.2362759 -.499161593 22.2396295
30 12/14 20 23.3880207 -.568780308 21 . 1 138995
31 12/21 18 22.3112166 -.670585073 19.6288763
32 12/28 16.73 21 . 1888732 -.75881672 18.1633064

Figure 16
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P R I N T E R  / INTER F A C E  S U P P O R T

A P P E N D I X  A

C H A R T P A K - 6 4  s u p p o r t  the C o u o d o r e  1525E, M P S 8 0 I  and 1526 
p r i n t e r s  if they are c o n n e c t e d  d i r e c t l y  to the C o m m o d o r e  64 
or 1541 disk drive.

C H A R T P A K - 6 4  also s u p p o r t s  the Eps o n  M X - s e r i e s  w i t h  Graftrax; 
E P S O N  FX-series; EPS O N  RX-series; STAR Genini; C. Itoh 
P r o w r i t e r  8510A; O K I D A T A  M i c r o l i n e  92, 82A w / O k i g r a p h ,  83A
w / O k i g r a p h ,  93 and 84 Step 2; O k i m a t e  10 Color; Siemens 
P T88/89. To su p p o r t  these p r i n t e r s  you m u s t  co n n e c t  the 
p r i n t e r  to the C o m m o d o r e  64 or 1541 disk dri v e  w ith one of 
the f o l l o w i n g  p a r a l l e l  p r i n t e r  interfaces:

MANUFACTUREI-L - M O D E L __ S B C O N D A R Y _ A D D R _ . - T R A N S L A T E . - S W I T C H ;

CAR D C O C A R D 7 / A 5 N

C A R D C O C A R D 7 / G 25 N

E C X , INC. C-6401 0 N *

M I C R O W O R L D
E L E C T R O N I X MW - 3 0 2 0 Y 3,4

0 N 3

MSD INC. CPI 0 N 1,3,5

* r e q u i r e s  that the three p o s i t i o n  s w i t c h  is
set c o m p l e t e l y  on.

The S E C O N D A R Y  A D D R E S S  and AS C I I  T R A N S L A T E ?  pr o m p t s  s h o u l d  be 
a n s w e r e d  as per the above table.

Wh e n  u s i n g  the P r o w r i t e r  the s e c o n d a r y  a d d r e s s / s w i t c h  
se t t i n g s  for the i n t e r f a c e  are the same as w i t h  the M X - 8 0  if 
the P r o w r i t e r  sw 1-7 is O P E N  and sw 1-8 is CL O S E D
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E R R O R  M E S S A G E S

BARS TOO WI D E -  occ urs w h e n  the w i d t h  of the bars an d 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 h e n  this occurs, 
press <RETURN> and then go to screen [3/3/3] to c h a n g e  the 
bar w i d t h  an d / o r  space b e t w e e n  the bars.

D I S K E T T E  E R R O R S  - occ u r  du r i n g  d i s k e t t e  o p e rations. The 
error  number, message, track and sector are shown. The only 
m e s s a g e  not sh o w n  is n u m b e r  63 FILE EXISTS. Whe n  this 
occurs, it is h a n d l e d  by as k i n g  you if you want to r e p l a c e  
the file or not.

G R E A T E R  TH A N  M A X - R E S I Z E  - occurs whe n  tr y i n g  to put a data 
item into the c o m p u t e r  w h i c h  e x ceeds the size of the arrays 
set up. If the data must be read in, go to sc r e e n  [1/4] to 
adjust the size of the data set, but b e w a r e  that all of the 
data in m e m o r y  is e r a s e d  du r i n g  the resizing.

TOO L O N G - R E I N P U T  - occurs whe n  the length of a d ata gr oup 
name ex c e e d s  9 c h a r acters. Si m p l y  a b b r e v i a t e  the name and 
r e - e n t e r .

E R R O R - N O  2 - D I M  PIE occurs when a t t e m p t i n g  to d i s p l a y  a pie 
chart and the data is t w o - d i m e n s i o n a l .  Ei t h e r  select a 
di f f e r n t  chart type (X) or use the global data specs on 
screen [1.5] to ch 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  RA N G E  - occurs when the base val u e  s e l e c t e d  on 
screen [3/2/2] is o u t s i d e  of the m i n i m u m - m a x i m u m  range at 
the time. En t e r  a nu m b e r  w i t h i n  the range.

OU T OF RA N G E  - oc curs when s e l e c t i n g  a dat a  set o u t s i d e  of 
the ra nge of n u m b e r  c u r r e n t l y  in the computer.

IN C R EA SE D A T A  SE T SIZE TO nn - occurs when re a d i n g  dat a  sets 
from d i s k e t t e  w h i c h  hav e  m ore points than setup in the 
computer. The data set size may be change on sc r e e n  [1.4], 
but all data in the c o m p u t e r  is erased.

O T H E R  BA S I C  E R R O R S  - S h o u l d  you e n c o u n t e r  any BASIC errors 
when u s i n g  C H A R T P A K - 6 4 , . you can r e c o v e r  w i t h o u t  losing any 
data by typing G 0T 0 5  and p r e s s i n g  <RETURN>.

B O T H  CO NS T A N T S !  - occurs if you sp e c i f y  c o n s t a n t s  fo r b o t h  A 
and B data sets in the dat a  set c a l c u l a t i o n  function. Press 
<RETURN> and you can reselect the A and B data sets.

A P P E N D I X  B
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C O L O R  N U M B E R  TA BLE

A P P E N D I X  C

iI L M S M B E r C O L O R

i BLACK
2 WHITE
3 RED
4 CYAN
5 PURPLE
6 GRE E N
7 BLUE
8 YE L L O W
9 O R A N G E

10 BROWN
11 LIGHT RED
12 DARK GRA Y
13 M E D I U M  GRA Y
14 LIGHT GRE E N
15 LIGHT BLUE
16 LIGHT G RAY
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A P P E N D I X  D

C H A R T P A K - 6 4  FILE FORMAT

D A T A  FILES
Dat a  files w r i t t e n  and read by C H A R T P A K - 6 4  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  
s e q u e n c e :

(N = ' n UMERIC DATA, $ = ST R I N G  D ATA IN QUOTES)

the nu m b e r  of data sets in the file 
the m a x i m u m  n u m b e r  of po i n t s  in any data set

the nu m b e r  of points in the dat a  set 
the data set name (in quotes)
the x/y pai r s  of data va l u e s  (for o n e - d i m  data 
the y values are 0).

the data group names (in quotes)

(N = N U M E R I C

N 1
N 2

For e;

N 1

$ 2
N 3

A ft e r

$ 1

B U S I C A L C  FILES
A l t h o u g h  C H A R T P A K - 6 4  cannot c r e a t e  B U S I C A L C  files, it can 
read them. B U S I C A L C  files have an ! as the first p o s i t i o n  of 
the f i l e n a m e  on dis. The file is o r g a n i z e d  as follows:

N 1 c o l u m n  nu m b e r  of the upper left cell in 
file

the

N 2 row nu m b e r  of the upp e r  left cell in the 
file

N 3 c olumn n u m b e r  of the lower right cell in 
file

the

N 4 row n u m b e r  of the lower right cell in the 
file

N 5 the column w i d t h
N 6-n the data values from the ce lls in column by

column s e q u e n c e

B U S I C A L C  is a pr o d u c t  of SKY L E S  E L E C T R I C  WORKS

A C H A R T P A K - 6 4  S P E C I F I C A T I O N  FILES
C H A R T P A K - 6 4  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  f i l e n a m e  has ".S" as the

rst two c h a r a c t e r s .

N 1 b a c k g r o u n d  s c r e e n  color n u m b e r
N 2 b o r d e r  color number
N 3 inde p e n d e n t  axis nu m b e r of d i v i s i o n s
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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 lower left graph r e c t a n g l e
N 6 y - p o s i t i o n  of lower left graph r e c t a n g l e

N 7 i n d e p e n d e n t  axis color nu m b e r
N 8 d e p e n d e n t  axis color number
N 9 c h a r a c t e r  set code (1-4)
N 10 p r i n t e r  de v i c e  number
N 11 bar w i d t h
N 12 b a r  s p a c i n g
N 13 chart title x - c o o r d i n a t e
N 14 chart title y - c o o r d i n a t e
N 15 cha rt title col o r  n u m b e r
N 16 auto increment s t a r t i n g  nu m b e r
N 17 a uto i n c r e m e n t  incre m e n t
N 18 gr o u p  code 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 ac t i v e  dat a  sets
N 21 max. n u m b e r  of po i n t s  in all d ata sets

N 22 min x - v a l u e  (ind. axis)
N 23 min y - v a l u e  (dep. axis)
N 24 max x - v a l u e  (ind. axis)
N 25 max 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 di s p l a y
N 27 pie chart se g m e n t  s e p a r a t i o n
N 28 data set legend x - c o o r d i n a t e
N 29 data set le g e n d  y - c o o r d i n a t e
N 30 x - p o s i t i o n  of up per right gra p h  r e c t a n g l e
N 31 y - p o s i t i o n  of upp e r  right gra p h  r e c t a n g l e

N 32 gro u p  name s w i t c h  0 = h o r i z ,l = v e r t i c a 1
N 33 bar chart b a s e  value
N 34 log s w i t c h - i n d e p e n d e n t  ax i s (0 = n o r m ,1 = log)
N 35 log s w i t c h - d e p e n d e n t  a x i s (0 = n o r m , 1 = l o g )

$ 36 chart type

$ 37 d e p e n d e n t  axis legend

$ 38 i n d e p e n d e n t  axis legend

$ 39 b a r  g r o u p i n g  (M,G or S)

$ 40 cha rt title

$ 41 two d i m e n s i o n  (Y/N)

$ 42 a u t o m a t i c  n u m b e r i n g ( Y  or N or null)

For each a c t i v e  data set:

$ 43 line type (S,D or N)

$ 44 not u sed
$ 45 p l o t t i n g  c h a r a c t e r
N 46 line col o r  n u m b e r
N 47 bar f i l l i n g  nu m b e r

For the m a x i m u m  n u m b e r  of d ata points:

$ 48 data gr o u p  names

For the thr e e  p o s s i b l e  "help" lines:

$ 49 line type (S,D, or null)
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N 50 line color nu m b e r
N 51 end poi nt x -value
N 52 end point y- v a l u e
N 53 oth e r  end poi nt x - v a l u e
N 54 oth e r  end point y - v a l u e

For the m a x i m u m  number of data sets

N 55 data set n u m b e r s  in d i s p l a y

DIF FILE R E F E R E N C E
The D I F - f i l e  r e a d i n g  r o u tines in C H A R T P A K - 6 4  are in 
a c c o r d a n c e  wit h  the DIF file s t a n d a r d  (see refer e n c e s  
b e l o w ) .

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

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

The he 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 data o r g a n i z a t i o n .  Each item in the hea d e r  c o n s i s t s  of 
four fields:

$ 1 Top i c  (such as " T A B L E” or "LABEL")
N 2 Vector number (when d e s c r i b i n g  a column)
N 3 Value (such as the n u m b e r  of co l u m n s  or rows in

the data)
$ 4 The co l u m n  h e a d i n g  or st r i n g  data a s s o c i a t e d

wit h  the item.

Note that these are w r i t t e n  in BASI C in thr e e  pr int 
s t a t e m e n t s :

PRI N T  T$ (topic)
PR I N T  VI,V2 (the two fields ve c t o r  # and value)
PRINT C$ (the s t r i n g  data)

H e a d i n g  topics r e c o g n i z e d  by C H A R T P A K - 6 4  are:

TAB LE (the tit le of the work s h e e t )

V ECTORS (the n u m b e r  of colum ns)

TUPLES (the nu m b e r  of rons)

LABEL (the column headings)
N o t e - - t h e  DIF s t a n d a r d  allows for m u l t i p l e - l i n e  
labels, but C H A R T P A K  only reads o n e - l i n e  labels.

DAT A  (signals end of h e a d i n g  sect ion)

Any other topics in the h e a d i n g  s e c t i o n  are ignored.
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D A 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 three fields 
d e s c r i b i n g  one "cell" of the worksheet:

N 1 Type i n d i c a t o r  ( 0 = n u m 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 Data (EOD) 
m a r k e r )

N 2 N u m e r i c  val u e  of the data item (if t ype = 0)
$ 3 S t r i n g  val u e  (if data type = 1)

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

PR I N T  VI,V2 (the two f i e l d s — type and value)
P R I N T  C$ (the s t r i n g  data)

In the data sect ion, C H A R T P A K  r e c o g n i z e s  BOT, EOD, and data 
value items only.

D IF  FILE R E F E R E N C E S

DIF: A FO 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
BYTE magaz i n e ,  N o v e m b e r  1981, pp 174+
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  
DIF 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 other s o f t w a r e  

Do n a l d  H. Beil
R e s t o n  P u b l i s h i n g  Company, Inc.
Reston, VA
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A P P E N D I X  E
C

SAMPLE L E M O N D A D E  STAND CH A R T S

•)K L E M O N f i P E  S T A N D  S A L E S
• = f t C T U A L
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■40 L E H O N f t D F  S T f t H P  S A L E S
0 = A C T U A L  1 9 8 3  
HI =  A C T 1 8 A L  1 9 8 2

3 8

E3

e

a m L
a m ;1 0 -a ft

u U 14 M W U 14 14 W
fC K K K K K K K Ki
2 3 4 5 6 7 8 9
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o

+ S U

Er
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W
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S

L E M O N A D E  S T A N D  S A L E S  *-*
S = A C T U A L  1 9 8 3  
B = A C T U A L  1 9 8 2

A O  2 0  3 0
s s s  S A L E S  S $ $

■40
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A P P E N D I X  F

S A M P L E  DIF C H A R T S  AND DAT A
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AJAX SAL E S  DIUISI OH
[H = TOT A L  SAL E S  
H  = ALL D I R E C T  C OST 
H = O U E R H E A D S  
"B=NrT P R o r n --------

QTR 2 QTR 3 
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1 2  3 4

1 :
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1 2  3 4 

1 9 8 4
1 2  3 4 
B U D G E T

1 2  3 4
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A J A X  S A L E S  P I U i S i P H  
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NOTE ON USI N G  C O L O R

C h a r t p a k - 6 4  is d e s i g n e d  p r i m a r i l y  for chart ou t p u t  to an 
o r d i n a r y  dot m a t r i x  printer, w h i c h  is b l a c k  and white. All 
of the color d e f a u l t s  in the s y s t e m  are set up for whi t e  
c h a r a c t e r s  on a b l a c k  screen. All of the b l a c k  and w h i t e  
p r i n t e r  m o d u l e s  print the w r i t i n g  on the sc r e e n  ( w h ether 
w h i t e  or a n o t h e r  color) as b l a c k  on the p r i n t e r  and the 
p a p e r  s u p p l i e s  the w h i t e  b a c k g r o u n d .

The col o r  p r i n t e r  m o d u l e s  are diff e r e n t .  The y  put the same 
c olors on the p a p e r  as on the sc r e e n  (b l a c k = b 1a c k , 
g re e n = g r e e n ,  etc.). T h e r e f o r e  if you pr i n t  one of the 
e x a m p l e s  out on the co l o r  p r i n t e r  in co l o r  mode, you wil l  be 
p r i n t i n g  a s o l i d  b l a c k  b a c k g r o u n d  w i t h  the co l o r s  on top. 
This m a y  be ok, but the b l a c k  b a c k g r o u n d  shows up a ny slight 
m i s r e g i s t r a t i o n  of the rows m u c h  m o r e  than y ou  m a y  want. The 
s o l u t i o n  is to c h a n g e  the b a c k g r o u n d  (scre en  color) of the 
ch art to w h i t e  (3.3.2), and c h a n g e  the w r i t i n g  c o l o r s  to
b l a c k  or some oth e r  dark color(s) (3.2.1, 3.2.2, 3.3.1,
3.3.3, 3.4.1, 3.5).

The o t h e r  p r o b l e m  is c o l o r  "ble e d i n g " .  The g r a p h i c  s c r e e n  on 
the C o m m o d o r e  64 is d i v i d e d  into 1000 cells (25 rows of 40 
cel ls per row). This is the same o r g a n i z a t i o n  as in no r m a l
text m o d e  on the screen. In any one cell, onl y  on e c o l o r  is
a l l o w e d  (in a d d i t i o n  fo the b a c k g r o u n d  color). The col o r  
that will sho w  in a cell is the last col o r  w r i t t e n  to that 
cell. W h e n  you w r i t e  the r e f e r e n c e  grid on the s c r e e n  in 
w h i t e  and then plot a line in green, you wil l  see the green 
cha n g e  the col o r  of the r e f e r e n c e  grid w h e r e  b o t h  lines 
cr oss t h r o u g h  the same cell.

S o l u t i o n s  to this p r o b l e m s  are to use b a r s  i n s t e a d  of lines 
w h e r e  possible, adjust the bar w i d t h  and bar s p a c i n g  to 
m i n i m i z e  the b l e e d i n g  (e ach cell is 8 wide), and use the
"tic mar k  on ly" op t i o n  for the n u m b e r  of d i v i s i o n s  on 3.2 .1 
an d 3.2.2 to a v o i d  w r i t i n g  the d i v i s i o n  grid at all. N o t i c e  
the d i f f e r e n c e  b e t w e e n  the D A T A . 4 e x a m p l e s  D A T A . 4 A  and
DATA .4B. You m a y  also n e e d  to adjust the p o s i t i o n  of the
chart title (3.4.1) a n d / o r  the p o s i t i o n  of the dat a  set
l e gends  (3.4.2) to e l i m i n a t e  bleed i n g .

Also note that on the O k i m a t e  10 C o l o r  printer, some co l o r s  
are solid, w h i l e  ot h e r s  h a v e  h a l f - t o n e  patte r n s .  This was
n e c e s s a r y  to g e n e r a t e  the 16 C o m m o d o r e  colors u s i n g  the
t hr e e  colors of the ribbon. For best co l o r  r e s o l u t i o n  on 
sm all print o u t s ,  use the s o l i d  c o l o r s  (black, blue, green, 
red, yellow, cyan).

A P P E N D I X  H
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CHARTPAK-64
PROFESSIONAL CHARTS & GRAPHS

For the professional who wants to easily create high quality charts 
and graphs without programming. 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. CHARTPAK-64 handles up to four data sets 
totaling 200 points. STATISTICAL ANALYSIS features include data 
reduction, exponential smoothing, least squares and more. DIF file 
interchange. OPTIONAL printout (2 sizes) to 1526 ,1525E, MPS 801, 
Epson, Gemini, Okidata, Okimate B/W and Color, Siemens P88 printers.

For Commodore 64 with 1541 disk drive. Printer optional.


