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RT-11 FORTRAN Subroutines 
f o r  X-Y  P l o t t i n g  on 

Hewlett-Packard 7470A/7475A Graphics P1 o t t e r s  

Abs t rac t  

A package a f  FORTRAN I V  subrout ines  has been developed f o r  x-y 
p l o t t i n g  w i t h  Hewlett-Packard 7470A/7475A graph ics  p l o t t e r s  on D i g i t a l  
Equipment Corpora t ion  PDP-11 s e r i e s  computers running t h e  RT-11 opera t ing  
system. Th is  r e p o r t  descr ibes t h e  f u n c t i o n  o f  each subrout ine  i n  d e t a i l ,  
g i ves  examples o f  t h e i r  use, and shows sample ou tpu t  p l o t s .  

1. I n t r o d u c t i o n  

Graphics can be very use fu l  f o r  t he  p resen ta t i on  o f  data. Because 
these da ta  a re  o f t e n  s to red  i n  computers i n  d i g i t a l  form, d i g i t a l  p l o t -  
t e r s  are we l l  s u i t e d  as graphics pe r iphe ra l  devices. As t h e  use o f  
personal computers has pro1 i f e r a t e d  , t h e  produc t ion  o f  inexpensive 
graph ics  p l o t t e r s  w i t h  " i n t e l l i g e n c e "  has a lso  increased. One of t h e  
most w ide ly  used d i g i t a l  p l o t t e r s  i n  small computer systems i s  t h e  
Hewlett-Packard 7470A/7475A se r ies .  The widespread p o p u l a r i t y  o f  t h e  I B M  
PC personal computer and i t s  clones has r e s u l t e d  i n  the  a v a i l a b i l i t y  o f  
1 arge amounts o f  7470A/7475A appl i c a t i o n s  software.  These programs 
enable users t o  e a s i l y  u t i l i z e  the  powerful  c a p a b i l i t i e s  o f  these new 
genera t ion  p l o t t e r s  w i thou t  master ing t h e  p l o t t e r  command language known 
as Hewle t t  Packard Graphics Language (HP-GL). The D i g i t a l  Equipment 
Corpora t ion  PDP-11 se r ies  o f  computers i s  a1 so i n  wide usage, especi a1 l y  
among t h e  s c i e n t i f i c  community. However, t h e r e  seems t o  be a dear th  o f  
a p p l i c a t i o n  software f o r  t h e  Hewlett-Packard 7470A/7475A graph ics  p l o t -  
t e r s .  Th i s  r e p o r t  descr ibes a FORTRAN graph ics  package, QKPLOT, which 
enables PDP-11 users running t h e  RT-11 opera t ing  system t o  make x-y p l o t s  
on Hewlett-Packard 7470A/7475A graph ics  p l o t t e r s  v i a  simple subrout ine  
c a l l s .  Because the  so f tware  c o n s i s t s  a f  a se t  o f  FORTRAN subrout ines,  
t h e  user need not know HP-GL and can inco rpo ra te  t h e  code i n  a p p l i c a t i o n  
programs by s t o r i n g  the  assembled ve rs ion  o f  QKPLOT i n  a s u i t a b l e  
1 i b r a r y .  

1 
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2. Hardware/Communications/Software Requirements 

The subrout ines descr ibed i n  t h i s  r e p o r t  a re  s p e c i f i c a l l y  f o r  use 
w i t h  t h e  Hewlett-Packard 7470A and 7475A s e r i e s  graphics p l o t t e r s .  So f t -  
ware development was done on an LSI-11/23-P1 us microcomputer running 
RT-11 (Vers ion  5.0) and FORTRAN I V  (Vers ion  2.1) w i t h  v i r t u a l  a r ray  sup- 
p o r t .  Although the  subrout ines were not t e s t e d  on a the r  combinations o f  
hardware/software, they  should run w i t h  l i t t l e  o r  no m o d i f i c a t i o n  on 
PDP-11 s e r i e s  computers running RT-11 and FORTRAN I V  w i t h  v i r t u a l  a r ray  
support .  

. 

1 . . 

The subrout ines assume t h a t  t h e  p l o t t e r  i s  i n t e r f a c e d  t o  t h e  

computer v i a  an eavesdrop connection (see p l o t t e r  manual), i.e., a spe- 
c i a l  cable i s  i n s e r t e d  i n  s e r i e s  w i t h  the  cable l i n k i n g  t h e  console 
te rm ina l  communications p o r t  w i t h  t h e  te rm ina l .  Therefore,  a l l  p l o t t e r  
commands are  coded as ou tpu t  t o  t h e  console te rm ina l .  I f  t h e  p l o t t e r  i s  

t o  be i n t e r f a c e d  t o  a s e r i a l  p o r t  o the r  than the  console te rm ina l ,  a l l  
program l i n e s  per fo rming  p l o t t e r  i npu t /ou tpu t  must be mod i f ied  
accord ing ly .  

Communications parameters, i .e., the  baud r a t e ,  p a r i t y ,  and number 
o f  s top  b i t s ,  f o r  t he  console te rmina l  RS-232-C s e r i a l  p o r t  must corre- 
spond t o  those es tab l i shed  f o r  t h e  graphics p l o t t e r .  The p l o t t e r  ' D / Y '  
r ocke r  sw i tch  must a l so  be i n  p o s i t i o n  ' Y '  so t h a t  t h e  p l o t t e r  w i l l  be i n  
t h e  on - l i ne ,  programmed-off s t a t e  when powered up. I n  t h i s  mode the  
p l o t t e r  c o n t i n u a l l y  monitors communication between t h e  computer and 
t e r m i n a l ,  b u t  i t  does not i n t e r p r e t  any computer da ta  as p l o t t e r  commands 
u n t i l  i t  rece ives  a p l o t t e r - o n  i n s t r u c t i o n .  Subsequent t o  r e c e i v i n g  t h e  
p l o t t e r - o n  i n s t r u c t i o n ,  t h e  p l o t t e r  switches t o  on-1 i n e ,  programmed-on 
s t a t e ;  a l l  da ta  from t h e  computer a re  then processed as p l o t t e r  commands 
u n t i l  a p l o t t e r - o f f  command i s  received. Consequently, two r u l e s  must be 
fo l l owed  when using t h i s  subrout ine  package: ( 1 )  a l l  console te rmina l  
i npu t /ou tpu t  must be preceded by a p l o t t e r - o f f  i n s t r u c t i o n  ( 2 )  a1 1 QKPLOT 
subrout ine  c a l l s  must be preceded by a p l o t t e r - o n  i n s t r u c t i o n .  Examples 
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f o r  i n c l u d i n g  QKPLOT subrout ine  c a l l s  i n  FORTRAN programs 
console terminal i npu t /au tpu t  are given i n  t h e  d e s c r i p t i o n  o f  subrout ine  
COMM and the  sample program i n  S e c t i o n  4.1.  



3. Subrout ine Desc r ip t i ons  

I n d i v i d u a l  subrout ines i n  the  QKPLOT package are descr ibed i n  t h i s  
sec t i on .  Examples o f  t h e i r  use are a lso  inc luded f o r  c l a r i t y .  

3.1 Subrout ine COMM 

This  subrout ine  should be c a l l e d  be fore  any o the r  from the QKPLOT 
package. It issues the  p l o t t e r - o n  command, sets  the  p l o t t e r  t o  d e f a u l t  
cond i t i ons  w i t h  the  i n i t i a l i z e  i n s t r u c t i o n  (see p l o t t e r  manual), and 
es tab l i shes  the  f o l l o w i n g  communications parameters: 

1. XON/XOFF handshake ( X O N  = DC1 , XOFF = DC3) 

The RT-11 Keyboard Mon i to r  uses t h i s  p ro toco l  f o r  synchroniz ing 
data t r a n s f e r .  

2. Normal data t ransmiss ion  mode 

All  p l o t t e r  i n s t r u c t i o n s  are put i n  an execut ion b u f f e r  where 
they are  parsed and executed i n  order. 

3. Disabled mon i to r  mode 

P l o t t e r  i n s t r u c t i o n s  are not d isp layed on te rmina l  as they are 
rece ived o r  parsed from t h e  b u f f e r .  

4 .  XOFF t h resho ld  l e v e l  = 50 

The p l o t t e r  w i l l  send the  XOFF cha rac te r  t o  the  computer when 50 
empty bytes remain i n  t h e  p l o t t e r  i n p u t  b u f f e r .  

5. Output t e rm ina to r  = CR ( c a r r i a g e  r e t u r n )  
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The p l o t t e r  sends CR a t  t h e  end o f  each response t o  a data 

request from t h e  computer. 

6. Echo te rmina te  character  = LF ( l i n e  feed) 

Because t h e  RT-11 moni tor  echoes a l l  responses from t h e  p l o t t e r  
( f u l l  duplex),  t h e  echoed data must be ignored by t h e  p l o t t e r  
u n t i l  t h e  echo te rmina te  character  i s  received. It then begins 
accept ing p l o t t e r  data again. 

Turnaround del ay = 10 m i l  1 i seconds 

The p l o t t e r  w i l l  w a i t  10 ms a f t e r  rece 
from t h e  computer be fore  i t  responds. 

7. 

The example below shows how t o  perform consc 

v i n g  a request for data 

l e  te rmina l  inpu t /ou tpu t  
v i  a p l o t t e r - o f f / p l o t t e r - o n  commands when using t h e  QKPLOT subrout ine 
package. I n  t h e  example, t h e  p l o t t e r  i s  set  up f o r  s e r i a l  communication 
and i n i t i a l i z e d  w i t h  subrout ine COMM. A message i s  sent t o  t h e  console 
te rmina l  then subrout ine Q P S I Z E  from t h e  QKPLOT package i s  c a l l e d .  
A f t e r  r e t u r n i n g  from QPSIZE t h e  program prompts t h e  user f o r  i n p u t  from 
t h e  term! na l  . Subrout ine PRINT , i c h  i s  used t o  send charac ter  s t r i n g s  
t o  t h e  te rmina l  , and GETSTR, which i s  used t o  get character  s t r i n g s  from 
t h e  te rmina l ,  are i n  t h e  RT-11 subrout ine l i b r a r y  SYSLIB. 

LOGICAL*l ON(4) ,OFF(4) ,ANS(2) ,ERR 
DATA ON/"33,'.','Y' ,"200/,0FF/"33,'.','1',"'200/ 

CALL COMM 

CALL P R I N T  (OFF) 
100 TYPE 1000 
1000 FORMAT( ' TESTING CONSOLE TERMINAL I / O '  ) 
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IOPT = 3 
XLEN = 6. 
YLEN = 4. 
IROT = 0 

CALL PRINT( ON) 
CALL QPSI  ZE ( IOPT ,XLEN YLEN , IROT) 

CALL PRINT (OFF) 

208 TYPE 1500 
1500 FORMAT(' R E P E A T ( Y / N ) ? ' $ )  

CALL GETSTR( 5,ANS,1 ,ERR) 
I F (  ERR)GOTO 200 
I F ( A N S ( 1 )  .EQ. 'Y ' )GOTO 100 

STOP 
END 

3.2 Subrout ine QPSIZE( IOPT,XLEN,YLEN,IROT) 

Subrout ine QPSIZE es tab l i shes  the  phys ica l  s i z e  and o r i e n t a t i o n  o f  
t h e  p l o t .  Argument IOPT determines the  method o f  e n t r y  f o r  axes l eng ths :  
1 )  s e l e c t s  s c a l i n g  p o i n t s  P1 and P2 (see p l o t t e r  manual) i n  p l o t t e r  u n i t s  
under QPSIZE c o n t r o l ;  2) s e l e c t s  P1 P2 under QPSIZE c o n t r o l  v i a  p l o t t e r  
keys P1 and P2; 3) s e l e c t s  numerical s i z e  e n t r y  i n  inches from c a l l i n g  
program v i a  arguments XLEN and YLEN; 4 )  s e l e c t s  numerical s i z e  e n t r y  i n  
p l o t t e r  u n i t s  from c a l l i n g  program v i a  arguments XLEN and YLEN. Axes 
l eng ths  r e f e r  t o  the  phys ica l  d is tance between minima and maxima o f  t he  
abscissa and ord ina te .  Because the  extrema o f  t h e  axes are s l i g h t l y  
o f f s e t  from t h e  corners o f  the  p l o t ,  t he  actual  p l o t  area i s  s l i g h t l y  
l a r g e r  than t h a t  se t  by t he  axes lengths .  Subrout ine arguments f o r  
QPSIZE a r e  de f ined below: 
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IOPT - Mode of p l o t  s i z e  e n t r y  ( i n t e g e r )  
1 = numerical P1,PZ e n t r y  ( p l o t t e r  u n i t s )  under 

QPSIZE c o n t r o l  
2 = manual P1 ,P2 e n t r y  under QPSIZE c o n t r o l  v i a  

p l  o t t e r  c o n t r o l  keys 
3 = numerical s i ze  e n t r y  ( i nches )  under cal l i n g  

program c o n t r o l  v i a  arguments XLEN and YLEN 
4 = numerical s i z e  e n t r y  ( p l o t t e r  u n i t s )  under 

c a l l i n g  program c o n t r o l  v i a  arguments XLEN and YLEN 
Note: When IOPT=3 o r  4 ,  t h e  p l o t  i s  au tomat i ca l l y  

centered. 

XLEN - Abscissa l e n g t h  i n  se lec ted  u n i t s  ( r e a l )  
YLEN - Ordinate l eng th  i n  se lec ted  u n i t s  ( r e a l )  

Note: Use dummy arguments f o r  XLEN and YLEN 
when I O P T  = 1 o r  2. 

The l a s t  argument, IROT, de f ines  the  o r i e n t a t i o n  o f  t he  p l o t t e r  
coo rd ina te  system. However, t h e  p l o t t e r  commands ' R O  0 '  and 'RO 90 ' ,  
which perform t h i s  func t i on ,  a re  o n l y  present i n  t h e  7475A. Therefore, 
7470A users must modi fy subrout ines QPAXES by  removi ng t h e  argument I R O T  
and a l l  references t o  'RO 0 '  and ' R O  90 '  p l o t t e r  commands, 

IROT - o r i e n t a t i o n  o f  coord ina te  system ( i n t e g e r )  
O = no r o t a t i o n  
1 = 90 degree r o t a t i o n  
Note: See manual f o r  d e f i n i t e  o f  coord ina te  

system r o t a t i o n .  

An example o f  Q P S I Z E  use i s  presented i n  the  d e s c r i p t i o n  o f  subrou- 
t i n e  COMM. It sets  an abscissa l e n g t h  o f  6 inches and an o r d i n a t e  l e n g t h  
o f  4 inches v i a  program-control led numerical mode. The p l o t  i s  not 
r o t  a t  ed e 
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3.3 Sub r o u t  i ne QPAXES ( X M I  N ,XMAX , YMIN ,YMAX ,XLABEL ,YLABEL , T I T L E  ) 

Subrout ine OPAXES c a l c u l a t e s  the  t i c k  mark values and spacing, draws 
and l a b e l s  the  axes and t i c k  marks, and scales t h e  axes f o r  t h e  p l o t .  
A f t e r  subrout ine  QPAXES has been executed, t h e  p l o t t e r  coord ina te  system 
i s  mapped i n  user u n i t s  so subsequent da ta  can be p l o t t e d  i n  u n i t s  con- 
veni  en t  f o r  t h e  appl i c a t  ion.  

QPAXES c a l c u l a t e s  minima and maxima f o r  t he  abscissa and o r d i n a t e  
from t h e  argument values ( X M I N ,  XMAX, YMIN,  YMAX) def ined below. How- 
ever,  t h e  c a l c u l a t e d  t i c k  mark values f o r  t h e  extrema o f  t h e  axes may not 
e x a c t l y  correspond t o  those values i n p u t  v i a  t h e  s c a l i n g  arguments. 
Therefore, t h e  ac tua l  values f o r  t h e  t i c k  marks a t  t h e  ends o f  bo th  axes 
a r e  re tu rned t o  t h e i r  respec t i ve  arguments (XMIN,XMAX,YMIN,YMAX). These 
ac tua l  values are  useful i f  t h e  user des i res  t o  d e f i n e  a p l o t t i n g  window 

(see subrout ine  QPWIND). A f t e r  use r -un i t  s c a l i n g  i s  es tab l i shed,  non- 
i n t e g e r  data values such as 123.456 can be p l o t t e d .  Data (use r  u n i t s )  
sent t o  the  p l o t t e r  a re  l i m i t e d  t o  t h e  range -32768 t o  32767. Therefore, 
t o  p l o t  values ou ts ide  these l i m i t s ,  d a t a  must be reduced t o  acceptable 

ranges by a r i t h m e t i c  conversion. 

The axes can be l abe led  by s t o r i n g  cha rac te r  s t r i n g s  i n  by te  a r rays  
corresponding t o  arguments XLABEL ( abscissa) and YLWBEL ( o r d i  nate).  A 
t i t l e  may a l so  be drawn above t h e  p l o t  by using a by te  a r ray  correspond- 
i n g  t o  argument T I T L E .  The arguments XLABEL, YLABEL, and T I T L E  a r e  
dimensioned i n  subrout ine  QPAXES as shown below: 

BYTE XLABEL( 1 ) ,YLABEL( 1 ) , T I T L E ( l  ) 

Therefore,  t h e  l e n g t h  of each charac ter  s t r i n g  i s  determined by i t s  a r ray  
dimension i n  t h e  c a l l i n g  program. D e f i n i t i o n s  f o r  QPAXES arguments a re  
g i  ven bel ow: 
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X M I N  - minimum value f o r  abscissa data ( r e a l  
XMAX - maximum value f o r  abscissa data ( r e a l  
Y M I N  - minimum value f o r  o r d i n a t e  data ( r e a l  
YMAX - maximum value f o r  o r d i n a t e  data ( r e a l )  

Note: The actual  Val ues cal  c u l  a ted f o r  t h e  
corresponding t i c k  marks are re tu rned i n  
t h e  respec t ive  arguments. 

XLABEL - charac ter  s t r i n g  f o r  abscissa l a b e l  ( b y t e  a r r a y )  
YLABEL - charac ter  s t r i n g  f o r  o r d i n a t e  l a b e l  ( b y t e  a r ray)  
TITLE - character  s t r i n g  f o r  p l o t  t i t l e  ( b y t e  a r r a y )  

Note: Each character  s t r i n g  must be terminated 
w i t h  a n u l l  byte.  

An example program s e c t i o n  us ing QPAXES i s  l i s t e d  below. The cor-  
responding p l o t  i s  shown i n  F igure  1. The program code scales t h e  
abscissa ( x - a x i s )  f rom 0 t o  5 and t h e  o r d i n a t e  ( y - a x i s )  f rom 0 t o  10. 
The x -ax is  and t h e  y - a x i s  are labe led  'X-ax is '  and 'Y-ax is ' ,  respec- 
t i v e l y ,  and t h e  p l o t  i s  t i t l e d  'Test  P l o t ' .  Subrout ine SCOPY, which 
copies a charac ter  s t r i n g  i n t o  an array,  i s  i n  t h e  RT-11 subrout ine  

1 i b r a r y  SYSLIR. 

BYTE XLABEL( 10) ,YLABEL( 10) ,TITLE( 10) 

X M I N  = 0. 
XMAX = 5. 
Y M I N  = 0. 
YMAX = 10. 

CALL SCOPY( 'X-ax is '  ,XLABEL) 
CALL SCOPY( 'Y-ax is '  ,YLASEL) 
CALL SCOPY( 'Tes t  P l o t '  ,TITLE) 

CALL QPAXES( X M I  N ,XMAX , Y M I  N ,YMAX ,XLABEL YLABEL ,TITLE) 
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3.4  Sub r o u t  i ne QPW I N D (  I O P T  ,X1 W ,Y1 W ,X2W ,Y2W) 

Subrout ine Q P W I N D  enables t h e  user t o  r e s t r i c t  p l o t t i n g  t o  a de f ined 
window, i.e., t o  r e s t r i c t  programmed pen mot ion t o  a rec tangu la r  area of 
t h e  p l o t t i n g  sur face  c a l l e d  a window. Argument IOPT i s  used as a sw i tch  
f o r  t h e  window: 0 )  o f f ,  1 )  on. Arguments X l W ,  Y l W ,  XZW, and Y2W d e l i n e -  
a t e  l i m i t s  f o r  t h e  window; they  are  i n  user u n i t s ,  so sca l i ng  must be i n  
e f f e c t  be fo re  us ing  t h i s  subrout ine.  Sca l ing  i s  a c t i v a t e d  by c a l l i n g  
subrout ine  QPAXES. QPWIND argument d e f i n i t i o n s  are  g iven bel ow: 

IOPT - Window o n / o f f  sw i t ch  ( i n t e g e r )  
0 = t u r n  window o f f  w i t h  t h e  maximum p l o t t i n g  area 

1 = t u r n  window on w i t h  l i m i t s  se t  by arguments 
a v a i l a b l e  f o r  pen mot ion 

given be l  ow 

x1w - 
Y1W - 
x2w - 
Y2W - 

Minimum abscissa value i n  user u n i t s  ( r e a l )  
Minimum o r d i n a t e  value i n  user u n i t s  ( r e a l )  
Maximum abscissa value i n  user u n i t s  ( r e a l )  
Maximum o r d i n a t e  value i n  user u n i t s  ( r e a l )  
Note: Use dummy arguments f o r  window l i m i t s  

when IOPT = 0. 

The programming example below es tab l i shes  a p l o t t i n g  window from 0.5 t o  
4.0 f o r  the  abscissa and from 2.5 t o  7.5 f o r  t he  ord ina te .  It assumes 
t h e  p l o t  axes have been scaled by t h e  program code shown i n  the  example 
f o r  sub r o u t  i ne QPAXES e 

I O P T  = 1 
X1W = 0.5 
X21J = 4.0 
Y1W = 2.5 
Y2W = 7.5 

CALL QPW I N D (  I OPT , X I  W ,Y1 WI ,X2W, Y2W) 
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3.5 Subrout ine PLOT(NPIS,X,Y,IOPT,SYM) 

Th is  subrout ine  enables the  user t o  p l o t  a se t  o f  x-y data p a i r s  and 
o p t i o n a l l y  connect t h e  p o i n t s  w i t h  a l i n e  se lected from a se t  o f  seven 
types. PLOT assumes t h a t  t he  axes have been scaled, so t he  data must be 
i n p u t  i n  user u n i t s  p rev ious l y  de f ined 4y subrout ine  QPAXES. The symbol 
p l o t t e d  a t  each po in t ,  assigned by argument SYM,  may be any A S C I I  p r i n t -  
i n g  charac ter  except ' ; '  (see range below). A n u l l  charac ter  ( o c t a l  000) 
w i l l  on l y  draw a dot  a t  each po in t .  Arguments X and Y a r e  rea l  ar rays 
con ta in ing  data t o  be p l o t t e d  and are dimensioned i n  subrout ine  PLOT as 
shown below: 

V IRTUAL X ( 1 ) , Y ( 1 ) 

Therefore,  t he  s i z e  o f  t he  arrays con ta in ing  data t o  be p l o t t e d  i s  deter-  
mined by the  c a l l i n g  program. A d d i t i o n a l l y ,  t he  data ar rays must be 

dimensioned w i t h  VIRTUAL statements. The number o f  data p o i n t s  t o  be 
p l o t t e d  i s  passed t o  PLOT v i a  argument NPTS. Arguments f o r  PLOT a re  
de f i ned  i n  more d e t a i l  below: 

NPTS - Number o f  x-y data p a i r s  t o  p l o t  ( i n t e g e r )  

X - Array o f  p o i n t s  f o r  abscissa ( r e a l  , v i r t u a l )  
Y - Ar ray  of p o i n t s  f o r  o rd ina te  ( r e a l  , v i r t u a l )  

Note: The data must be i n  user u n i t s  and s to red  i n  
v i r t u a l  ar rays.  

IOPT - L ine  type  f o r  connect ing p o i n t s  ( i n t e g e r )  
0 = no l i n e  
1-6 = see p l o t t e r  manual 
7 = s o l i d  l i n e  

SYM - ASCII code f o r  symbol t o  be drawn and centered on 
each p o i n t  (by te )  
Note: This  can be any p r i n t i n g  charac ter  i n  the  range dec i -  

mal 33-126, except 59 ( I ; ' ) .  A n u l l  character ,  dec i -  
mal 0, w i l l  on l y  draw a p o i n t .  
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T h i s  programming example assumes t h e  axes have been scaled as i n  t h e  
QPAXES example and a window es tab l i shed as i n  t h e  QPWIND example. S ix  
x-y da ta  p a i r s  are i n  t h e  data  se t  t o  be p l o t t e d .  Because a window i s  i n  
e f f e c t ,  o n l y  two p o i n t s  w i l l  be drawn. Each o f  these p o i n t s  i s  t o  be 
marked w i t h  the  symbol '+ '  and connected w i t h  l i n e  type 1 (do t ted  l i n e ) .  
The r e s u l t i n g  p l o t  i s  shown i n  F igu re  2. 

VIRTUAL X ( l O ) , Y ( l O )  
BYTE SYM,NOTE(20) 

DO 100 J = 0,5 
X(J+l) = J 
Y(J+l) = 2*J 

100 CONTINUE 

L INTYP = 1 
SYM = ' f '  

NPTS = 6 

CALL PLOT(NPTS,X,Y,LINTYP,SYM) 

MODE = 1 
XPOS = 4. 
YPOS = 5. 
CALL SCOPY( 'ANNOTATION TEST' ,NOTE) 

CALL QPHOTE (MODE, XPOS , Y POS , NOTE) 
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3.6 Subrout ine QPNOTE (MODE,XPOS,YPOS,NOTE) 

Subrout ine QPNOTE enables the  user t o  annotate t h e  p l o t  a t  a 

se lec ted  p o s i t i o n .  Argument MODE determines the  method f o r  s e l e c t i n g  t h e  
cen te r  p o s i t i o n  f o r  t he  annotat ion:  0) l o c a t i o n  manually se t  under 
QPNOTE c o n t r o l  v i a  p l o t t e r  P1 and P2 c o n t r o l s ;  1 )  l o c a t i o n  numer i ca l l y  
s e t  under c a l l i n g  program c o n t r o l  v i a  arguments XPOS and YPOS. The 
coord ina tes  f o r  t he  annota t ion  center  are re tu rned i n  arguments XPOS and 
YPOS when manual p o s i t i o n i n g  i s  used. When using program-control l e d  
c e n t e r i n g  the  user t r a n s f e r s  numerical values f o r  t he  annota t ion  cen te r  
i n  those same arguments. If s c a l i n g  is i n  e f f e c t ,  the  values f o r  XPOS 
and YPOS a re  i n  user u n i t s ;  o therw ise  they are i n  p l o t t e r  u n i t s .  The 
annota t ion  charac ter  s t r i n g  i s  passed i n  t h e  argument NOTE. It i s  
dimensioned as a by te  array i n  QPNOTE as shown below: 

BYTE NOTE(1) 

Therefore,  t he  l e n g t h  o f  t he  annata t ion  i s  determined by t h e  dimension o f  
i t s  by te  a r ray  i n  the  c a l l i n g  program. D e f i n i t i o n s  o f  t h e  arguments are 
g iven below: 

MODE - Method f o r  p o s i t i o n i n g  annota t ion  cen te r  ( i n t e g e r )  
0 = manual e n t r y  under QPNOTE c o n t r o l  v i a  p l o t t e r  P1 and 

P2 c o n t r o l s  w i t h  coord ina te  values returned i n  
arguments XPOS and YPOS 

arguments XPOS and YPOS 
1 = numerical e n t r y  under c a l l i n g  program c o n t r o l  v i a  

XPOS - Abscissa coord ina te  f o r  cen te r  o f  annota t ion  ( r e a l  ) 
YPOS - Ordinate coord ina te  f o r  cen te r  o f  annota t ion  ( r e a l  

Note: The coordinates are i n  user u n i t s  i f  s c a l i n g  i s  
i n  e f f e c t ,  otherwise i n  p l o t t e r  u n i t s .  

NOTE - Character s t r i n g  f o r  annota t ion  ( b y t e  a r ray)  
Note: The s t r i n g  must be te rmina ted  by a n u l l  by te .  



An example o f  t he  use o f  QPNOTE i s  shown i n  the  d e s c r i p t i o n  o f  
subrout ine  PLOT. It assumes s c a l i n g  and windowing are i n  e f f e c t  as set  
by the  code shown f o r  subrout ines QPAXES and QPWIND. The charac ter  
s t r i n g  'ANNOTATION TEST'  i s  t o  be centered a t  coord ina te  x=4,y=5. F igu re  
2 shows a p l o t  corresponding t o  the  programming example. Note t h a t  
because windowing i s  i n  e f f e c t ,  o n l y  a p o r t i o n  o f  t he  s t r i n g  i s  a c t u a l l y  
drawn. 
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4. Progranmi ng/P1 o t  Exampl es 

The FORTRAN program l i s t e d  below demonstrates t h e  use of  t he  QKPLOT 
subrout ine  package f o r  general purpose p l o t t i n g .  It i s  fo l lowed by an 
example p r i n t o u t  o f  t h e  d i a l o g  between the  computer and user dur ing  
ac tua l  operat ion.  F igure  3 shows t h e  p l o t t e r  output  r e s u l t i n g  from the  
parameters se l  ected i n  the  example. 

4.1 Genera1 Purpose FORTRAN P1 o t t i n g  Program 

PROGRAM XYPLOT 

VIRTUAL X( 50) ,Y( 50) 
BYTE SPENl(5) ,QSPEN( 5 )  ,ON( 4)  ,OFF( 4) ,SYM( 2) ,ANS( 2) ,ERR 

DATA SPENl /'S' , ' P '  , '1 ' , I ; ' ,"ZOO/ ,ON/"33, ' . , Y' ,"200/, 
+OFF/"33,'.' ,'Z',"2OO/,QSPEN/'S' ,'P','O' ,';',"200/ 

C 
C ESTABLISH COMMUNICATION PARAMETERS 
C 

CALL COMM 

C 
C INPUT PLOT S I Z E  AND ORIENTATION 
C 
100 CALL PRINT(0FF) 

TYPE 3000 
FORMAT( ' INPUT PLOT S I Z E  OPTION ' / '  1 )P1 ,P2 (PLOTTER UNITS) 
+2)P1 ,P2 MANUAL'/' 3)LENGTH (INCHES) 4)LENGTH (PLOTTER UNITS) : ' $ )  
ACCEPT * , I S I Z E  
IF(IS1ZE .EQ. 1 .OR. I S I Z E  .EQ. 2)GOTO 220 

3000 
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Figure 3 



321 0 

3220 

3 2 6 0  

3 2 7 0  

220 
3300 

C 
C 
C 
240 
3400 

2 4 5  
3450 

250 
3500 

I F ( I S 1 Z E  .EQ. 3 )TYPE 3210 
FORMAT( ' ABSCISSA LENGTH (INCHES) : '$)  
I F ( I S 1 Z E  .EQ. 4)TYPE 3220 
FORMAT( I ABSCISSA LENGTH (PLOTTER UNITS): ' $ 1  
ACCEPT *,XLEN 

I F ( I S 1 Z E  .EQ. 3 )TYPE 3260 
FORMAT( ' ORDINATE LENGTH (INCHES) : I $ )  

I F ( I S 1 Z E  .EQ. 4)TYPE 3 2 7 0  
FORMAT( ' ORDINATE LENGTH (PLOTTER UNITS)  : ' $ )  
ACCEPT *,YLEN 

TYPE 3300 
FORMAT( ' 0)NO ROTATION OR 1 )90 DEGREE ROTATION: ' $ )  
ACCEPT *, IROT 

SET PLOT S I Z E  AND ORIENTATION 

CALL PRINT(0N)  
CALL QPSI ZE ( I S  I ZE ,XLE N , YLEN , IROT) 
CALL PRINT(0FF)  

INPUT ABSCISSA, ORDINATE, AND T I T L E  LABELS 

TYPE 3400 
FORMAT( ' ABSCISSA LABEL ( (26 CHARS) : '$ )  
CALL GETSTR( 5,XLABEL,25,ERR) 
TYPE 3 4 5 0  
FORMAT( ' ORDINATE LABEL ((26 CHARS) : ' 9 )  
CALL GETSTR( 5,YLABEL,25,ERR) 
TYPE 3500 
FORMAT( ' PLOT T I T L E  ( (26  CHARS) : ' $ )  
CALL GETSTR( 5 ,T ITLE ,25, ERR) 
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C 
C 
C 
C 
300 
4000 

4050 

C 
C 
C 

C 
325 

4200 

4250 

4300 

INPUT MINIMUM AND MAXIMUM VALUES 
FOR X AND Y DATA SET 

TYPE 4000 
FORMAT(' XMIN,XMAX:'$) 
ACCEPT *,XMIN,XMAX 
TYPE 4050 
FORMAT( ' YMIN,YMAX: ' $ )  
ACCEPT *,YMIN,YMAX 

CALCULATE T I C K  MARKS, DRAW AND LABEL AXES, 
AND SCALE AXES I N  USER UNITS 

CALL PRINT(ON) 
CALL PRINT(SPEN1) 
CALL QPAXES(XMIN,XMAX,YMIN,YMAX,XLABEL ,YLABEL ,T ITLE)  
CALL PRINT(0FF)  

DEFINE WINDOW I F  DESIRED 

TYPE 4200 
FORMAT( DEFINE WINDOW ( Y / N ) ?  I $ )  

CALL GETSTR( 5 ,ANS ,1 ,ERR) 
I F ( A N S ( 1 )  .NE. IY l )GOTO 350 
TYPE 4250 
FORMAT(' XMIN,YMIN FOR WINDOW: I $ )  

ACCEPT * ,X1 W ,Y1 W 
TYPE 4300 
FORMAT(' XMAX,YMAX FOR WINDOW: I $ )  

ACCEPT *,X2W9Y2W 

INPUT X - Y  DATA 
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350 

4400 

4 4 5 0  

375 
C 
C 
C 
400 
4600 

4 6 5 0  

c 
C 
C 
425 
4800 

4850 

TYPE 4 4 0 0  

FORMAT( ' # X-Y DATA PAIRS ( < 5 1 )  : I $ )  

ACCEPT *,NPTS 
DO 375 J=1 ,NPTS 
TYPE 4 4 5 0  
FORMAT( ' X (  ' 12') ,Y( ' 1 2 ' )  : I $ )  

ACCEPT *,X(J) ,Y(J) 
CONTINUE 

INPUT PLOTTING SYMBOL AND L I N E  TYPE 

TYPE 4600 
FORMAT(' PLOTTING SYMBOL: I $ )  

CALL GETSTR( 5,SYM,1 ,ERR) 
TYPE 4650 
FORMAT( ' L I N E  TYPE (0-7): I $ )  

ACCEPT *,LINTYP 

PLOT DATA 

CALL PR I NT( ON) 
CALL PLOT( MPTS ,X , Y ,LINTY P ,SYM( 1 ) ) 
CALL PRINT(0FF)  

ANNOTATE PLOT I F  DESIRED 

TYPE 4800 
FORMAT( ' ANNOTATE PLOT ( Y / N ) ? ' $ )  

CALL GETSTR( 5,ANS,1 ,ERR) 
I F ( A N S ( 1 )  .NE. 'Y ' )GOTO 600 
TYPE 4850 
FORMAT( ' ANNOTATION ((26 CHARS) : I $ )  

CALL GETSTR( 5,NOTE,25,ERR) 
TYPE 4900 
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4900 

450 
4950 

475 

500 
5 000 

FORMAT(' 0)MANUAL OR 1 )NUMERICAL POSITIONING: I $ )  

ACCEPT *,MODE 
IF(M0DE .EQ. 1)GOTO 450 
PAUSE 'POSITION PEN, H I T  RETURN' 
GOT0 475 
TYPE 4950 
FORMAT( I X,Y COORDINATE FOR CENTER: I $ )  

ACCEPT *,XPOS,YPOS 
CALL PRINT(0N)  
CALL QPNOTE( MODE ,XPOS ,YPOS ,NOTE) 
CALL PRINT(OFF) 
TYPE 5000 
FORMAT( ' NEW PLOT ( Y / N ) ? ' $ )  
CALL GETSTR( 5,ANSJ ,ERR) 
I F ( A N S ( 1 )  .EQ. 'Y ' )GOTO 100 
CALL PRINT ( DSPE N) 
END 

4.2 E x a m p l e  P r o g r a m  D i a l o g  

The f s l l a w i n g  sec t i on  i s  a p r i n t o u t  o f  t h e  d i a l o g  b e t w e e n  the  
c o m p u t e r  and user f o r  t h e  s a m p l e  p r o g r a m  l i s t e d  above. T h e  user 
responses are under1 i ned e 

.RUN XYPLOT 
INPUT PLOT S I Z E  OPTION 
1 ) P l  ,P2 (PLOTTER UNITS) 2 ) P l  ,P2 MANUAL 
3)LENGTH (INCHES) 4)LENGTH (PLOTTER UNITS) :A 

ABSCISSA LENGTH (INCHES) : 5  - 

ORDINATE LENGTH (INCHES) :6 I 

0)NO ROTATION OR 1)90 DEGREE ROTATI0N: l  - 
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ABSCISSA LABEL ((26 CHARS) :ABSCISSA 

ORDINATE LABEL ((26 CHARS) :ORDINATE 

PLOT T I T L E  ((26 CHARS) :EXAMPtE PLOT 

XMI  N ,XMAX : 0 .O , l o .  

YMI  N , YMAX : 0 , 20 - 

DEFINE WINDOW (Y/N)?! 

# X-Y DATA PAIRS ( < 5 1 )  :5 - 

X (  l ) , Y (  1 ) : * 2 , 1  

X (  2) ,V( 2) :2.5,5.6 

X (  3) , Y (  3):4,8.6 

X (  4 )  ,Y( 4):7.7,16 

X (  5 )  , Y (  5) :9,5,19.6 

PLOTTING SYMBOL:* - 

L I N E  TYPE (0-7):z 

ANNOTATE PLOT (Y/N)?l 

ANNOTATION ((26 CHARS):* - TEST #1 

0)MANUAL OR 1 )NUMERICAL POSIT1ONING: l  - 
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X,Y, COORDINATE FOR CENTER:2,17 

NEW PLOT (Y/N)?N 
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**** ~ A R N ~ ~ ~  **** 

These programs are provided as i s .  It i s  the  user 's  r e s p o n s i b i l i t y  
t o  determine the  s u i t a b i l i t y  o f  t h i s  ma te r ia l  f o r  any a p p l i c a t i o n .  There 
i s  no expressed o r  imp l i ed  warranty o f  any k ind  w i t h  regard t o  these 
programs nor  the  supplemental documentation i n  t h i s  manual. In no event 
s h a l l  t he  author o r  EG&G Idaho Inc .  be l i a b l e  f o r  i n c i d e n t a l  o r  conse- 
quen t ia l  damages i n  connect ion w i t h  o r  a r i s i n g  out o f  t he  fu rn i sh ing ,  
performance o r  use o f  any o f  these programs. 
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