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Creating graphics  f o r  TV and s to rage  tube d i sp lays  is common and 
easy a t  most computer i n s t a l l a t i o n s  today. I t  is l e s s  easy t o  produce 
high-qual i ty  hard-copy of graphics f o r  publ ica t ion .  This manual 
descr ibes  a program c a l l e d  P l a s t e r  which produces a r a s t e r  
representa t ion  of a p i c t u r e  c rea ted  with t h e  PlotlO graphics  package 
fo r  d i sp lay  on t h e  Santec S700 p r i n t e r .  P l a s t e r  (PlotlO t o  Raster)  
thus  allows one t o  obta in  hard-copy of an image crea ted  with t h e  
prevalent  and easy t o  use PlotlO language on t h e  inexpensive but  high 
q u a l i t y  Santec pr i n t e r .  

P las t e r  can accept  input and produce output  i n  s e v e r a l  d i f f e r e n t  
forms. 

The modt common use of P las t e r  would be t o  feed it a f i l e  c rea ted  
by PlotlO, and have it c r e a t e  a sequence of commands f o r  t h e  p r i n t e r .  
These commands could e i t h e r  be s e n t  immediately t o  t h e  p r in te r ' ,  or 
w r i t t e n  t o  a f i l e .  The user could l a t e r  send t h e  f i l e  t o  t h e  p r i n t e r  
t o  p r i n t  an image. In both of t h e s e  modes P l a s t e r  r e a l l y  performs two 
d i s t i n c t  s t eps :  it  converts  t h e  Plot10 input f i l e  t o  a r a s t e r  
representa t ion  of t h e  graphic image, and then converts t h e  r a s t e r  t o  
t h e  sequence of p r i n t e r  commanda needed t o  d i sp lay  it. I t  is poss ib le  
t o  both s t a r t  and s t o p  t n i s  process in  t h e  middle. That is, one can 
i n s t r u c t  P las t e r  t o  w r i t e  its i n t e r n a l  r a s t e r  t o  a f i l e ,  and one can 
i n s t r u c t  P l a s t e r  t o  read a r a s t e r  from a f i l e  and then  d i sp lay  'it on 
t h e  pr i n t e r .  This allows one t o  d i sp lay  t h e  r a s t e r  c rea ted  by P l a s t e r  
on another r a s t e r -o r i en ted  graphics  device,  or t o  d i sp lay  a r a s t e r  
from some other  source o n . t h e  S700 p r i n t e r .  

These p o s s i b i l i t i e s  a r e  summarized below: 

PlotlO f i l e  --> Pr i n t e r  image 
Plat10 f i l e  --> P r i n t e r  d a t a  f i l e  
PlotlO f i l e  --> Raster d a t a  f i l e  

Raster d a t a  f i l e  --> P r  i n t e r  image 
Raster d a t a  f i l e  --> Pr i n t e r  d a t a  f i l e  

We w i l l  now consider each of t h e  above components sepe ra te ly  and 
in  more d e t a i l .  

Creating A P ic tu re  From A PlotlO F i l e  

P l a s t e r  w i l l  p r i n t  any p i c t u r e  you have created with PlotlO on 
t h e  S700. There a r e  no major l i m i t a t i o n s  or r e s t r i c t i o n s  on t h e  
p i c t u r e s  you can d i sp lay .  But t h e r e  a r e  a few h i n t s  and t r i c k s  which 
should bb ment ioned . 
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Most users  of P l a s t e r  w i l l  probably have a PlotlO graphics  device 
such as a Tektronix s to rage  tube d i sp lay  (an graphica 
device)  ava i l ab le .  PlotlO programs, l i k e  any o the r s ,  w i l l  r equ i re  
some debugging before an acceptable r e s u l t  ( t h e  p i c t u r e )  is obtained.  
I t  is suggested t h a t  such p i c t u r e  debugging, in  which an evolving 
p i c t u r e  m u s t  be viewed many times,  be done with t h e  a l t e r n a t e  graphics  
device.  I t  w i l l  most l i k e l y  allow f o r  f a s t e r  d i sp lay  and requ i re  l e s s  
computer t ime , no i s e  , paper, and r ibbon . 

The integer  device Coordinate system addressable by PlotlO ranges 
from 0-1023 in  t h e  X d i r e c t i o n  and 0-1023 i n  t h e  Y d i r e c t i o n .  
Howevcr, some a l t e r n a t e  graphics devices  (such as t h e  T e e r o n i x  4010 
d isp lay  used by t h e  author)  a r e  only a b l e  t o  d i sp lay  some subse t  of 
t h i s  range. For example, t h e  4010 only d i sp lays  from 0-1023 along X 
and 0-767 along Y. The person who i n s t a l l e d  P l a s t e r  on your system 
should have inc uded such hardware l i m i t a t i o n s  i n t o  P l a s t e r ' s  
assumptions about t h e  s i z e  of your d isp lay .  If you t r y  t o  w r i t e  
vec tors  ou t s ide  t h e  range of your hardware's d i sp lay  c a p a b i l i t i e s ,  but  
within P l o t l o ' s  software l i m i t s ,  P l a s t e r ' s  ac t ions  a r e  unpredictable .  

PlotlO allows you t o  de f ine  both a viewport (or  region)  of t h e  
screen f o r  your e n t i r e  p i c t u r e  t o  e x i s t  i n ,  and a r e a l  coordinate 
system f o r  you t o  draw your p i c t u r e  in. This is no problem f o r  
P l a s t e r .  Since you  elect a mapping i n  s i z e  from t h e  screen ( in tege r  
device coordinates)  t o  t h e  page, any viewport you s e l e c t  wi th in  t h e  
screen is automatical ly  mapped t o  t h e  corresponding region wi th in  t h e  
p a r t  of t h e  page you have se lec ted .  Since PlotlO i n t e r n a l l y  converts 
a l l  r e a l  coordinates  i n t o  integer  device coordinates ,  P l a s t e r  never 
encounters t h e  r e a l  coordinates .  

Once you have crea ted  an acceptable p i c t u r e ,  you m u s t  p lace t h e  
character  command stream generated by PlotlO t o  d i sp lay  your p i c t u r e  
on your a l t e r n a t e  graphics  device in  a f i l e  f o r  use by P l a s t e r .  
P l a s t e r  w i l l  at tempt t o  read t h i s  f i l e  through For t ran  l o g i c a l  u n i t  
number 9. Thus, before you run P las te r  you m u s t  a s s o c i a t e  t h i s  
l o g i c a l  u n i t  with your input f i l e  through your operat ing system. 

Sending A Pic tu re  To The Pr in te r  

In t h e  d iscuss ion  t h a t  follows we assume t h a t  one of two hardware 
configurat ions is used t o  communicate with t h e  p r i n t e r :  t h e  p r i n t e r  
is at tached t o  t h e  u s e r ' s  te rminal  through a p r i n t e r  p o r t ,  or t h e  
p r i n t e r  is at tached t o  t h e  hos t  through a sepera te  por t .  Thus, t o  
communicate with t h e  p r i n t e r  P las t e r  must communicate with e i t h e r  ydur 
terminal  or t h e  sepera te  l i n e .  P l a s t e r  is capable of using two 
d i f f e r e n t  communication methods: t h e  For t ran  1/0 system and a stream 
.4!2 system. P l a s t e r  is a b l e  t o  use t h e  former on any computer. Using 
t h e  l a t t e r  r equ i res  t h a t  P l a s t e r  be s p e c i a l l y  modified t o  run on each 
d i f f e r e n t  computer. I t  is important t o  know i f  your vers ion  of 
P las t e r  can use stream I /O ,  To communicate with t h e  p r i n t e r  i n  its 
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ESL P l a s t e r  must be ab le  t o  use stream I/O. If it cannot use stream 
1/0 you a r e  l imi ted  t o  using RCL, which presumably is not  a se r ious  
l imi ta t ion .  If P l a s t e r  is a b l e  t o  use stream 1/0 it w i l l  do so by 
d e f a u l t  f o r  both ESL and RCL, regardless  of which command language you 
s e l e c t  a t  run time. I f  P la s t e r  is a b l e  t o  use stream 1/0 you need 
make no s p e c i a l  arrangements with t h e  opera t ing  system before running 
b l a s t e r  (un less  you a r e  ins t ruc ted  t o  do s o  by t h e  person who 
i n s t a l l e d  P l a s t e r  a t  your s i t e ) .  I f ,  on t h e  o ther  hand, you a r e  using 
For t ran  1/0 t o  communicate with t h e  p r i n t e r ,  you must know t h a t  
P l a s t e r  uses u n i t  number 10 f o r  p r i n t e r  output .  Thus, when you run 
P l a s t e r  you must a s s o c i a t e  u n i t  10 with e i t h e r  your te rminal  or  t h e  
sepera te  p r i n t e r  l i n e  through an opera t ing  system command.' 

Sending A Pic tu re  To A F i l e  

The sequence of commands which i n s t r u c t  t h e  p r i n t e r  t o  produce a 
given p i c t u r e  can be s to red  in  a f i l e  r a t h e r  than being s e n t  
immediately t o  t h e  terminal .  To s t o r e  commands in  a f i l e ,  they  must 
be s e n t  through t h e  For t ran  1/0 system. Thus, s ince  p r i n t e r  commands 
in  ESL can only be s e n t  through t h e  Stream 1/0 system, it follows 
q u i t e  l o g i c a l l y  t h a t  a sequence of ESL commands cannot be s to red  i n  a 
f i l e .  

I f  your vers ion  of P l a s t e r  is a b l e  t o  use Stream 1/0 it w i l l  do 
s o  by d e f a u l t .  Thus, t o  fo rce  P l a s t e r  t o  use t h e  For t ran  1/0 system 
you must overr ide  t h i s  d e f a u l t  through use of t h e  
USWEFAULT-10-SYSTEM parameter. P l a s t e r  uses For t ran  l o g i c a l  u n i t  
number ld f o r  p r i n t e r  output ,  so  you should ass ign  t h i s  l o g i c a l  u n i t  
t o  t h e  f i l e  you wish t o  s t o r e  t h e  p r i n t e r  commands in  with t h e  
opera t ing  system before running P l a s t e r .  I f  your p r i n t e r  is hung on a 
te rminal  p r i n t e r  por t ,  you p r i n t  t h e  p i c t u r e  s to red  in  t h e  ; f i l e  by 
l i s t i n g  t h e  contents  of t h e  f i l e  on t h e  te rminal  and tu rn ing  on t h e  
p r i n t e r  por t .  Sending a f i l e  of commands t o  a p r i n t e r  on a sepe ra te  
l i n e  may be more d i f f i c u l t  and is h ighly  s i te -spec i f  i c .  

S tor ing  The I n t e r n a l  Raster In  A F i l e  

Enabling t h e  SAVE-RASTER opt ion w i l l  cause P las te r  t o  w r i t e  t h e  
i n t e r n a l  r a s t e r  t o  a f i l e .  The f i l e  w i l l  be w r i t t e n  through For t ran  
l o g i c a l  u n i t  number 13, s o  you should a s s o i c a t e  t h i s  u n i t  with t h e  

wish t o  w r i t e  t o  through t h e  operat ing system before 
: : : ~ u t ~ ~ ~  P l a s t e r .  Note t h a t  t h i s  opt ion  does no t  a f f e c t  whether or 
not  t h e  p i c t u r e  is s e n t  t o  t h e  p r i n t e r  - t h a t  opt ion is cont ro l led  by 
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t h e  PRINT parameter. See Appendix I f o r  a desc r ip t ion  of t h e  r a s t e r  
f i l e  format. 

keading A Raster F i l e  From A F i l e  

Q 
I 

Enabling t h e  READ-RASTER opt ion causes P las te r  t o  reah a r a s t e r  
from a r a s t e r .  d a t a  f i l e .  The f i l e  w i l l  be read through Fortran 
l o g i c a l  u n i t  number 13, s o  t h e  f i l e  t o  be read should be assoica ted  
with t h i s  u n i t .  See Appendix I f o r  a desc r ip t ion  of t h e  r a s t e r  d a t a  
f i l e  format. Note t h a t  P l a s t e r  assumes t h a t  t h e  s t r u c t u r e  of a given 
r a s t e r  f i l e  is t h e  same a s  t h e  cu r ren t  s e t t i n g  of t h e  ROW-MAJOR 
option. If you t r y  t o  w r i t e  f i l e s  with one type of organizat ion and ' 

read them with t h e  o ther  ( e - g , ,  w r i t e  them in  row-major order and read 
them in column-major) you w i l l  g e t  a garbled p ic tu re .  

The way P l a s t e r  funct ions  with t h e  READ-RASTER opt ion i n  e f f e c t  
is s i g n i f i c a n t l y  d i f f e r e n t  from its operat ion in  other  circumstances, 
so  it is worthwhile t o  spend some time discussing t h e s e  d i f fe rences .  
F i r s t  it is important t o  mention why t h i s  f e a t u r e  w a s  provided: it 
allows one t o  read a r a s t e r  of a given s i z e  from a f i l e ,  and then 
p r i n t  it with any spacing des i red  between t h e  f ixed  number of rows and 
columns in  t h e  r a s t e r .  This makes it poss ib le  t o  d i sp lay  r a s t e r s  from 
other  graphics  devices on t h e  S700, and t o  adapt t o  t h e  d i f f e r e n t  
poss ib le  r e so lu t ions  on these  devices  by changing t h e  r e l a t i v e  X and Y 
dot  spacing of t h e  image on t h e  S700. 

In t h i s  mode t h e  PlotlO f i l e  i n t e r p r e t i n g  process is t o t a l l y  
bypassed - t h e  input t o  P las t e r  is t h e  r a s t e r  f i l e ,  not  a PlotlO f i l e .  
Thus any parameters which a f f e c t  t h e  conversion of graphic d a t a  from a 
PlotlO f i l e  t o  a r a s t e r  f i l e  have no meaning now. Examples a r e  
character  r o t a t i o n ,  image r o t  t i o n ,  width, and page aspect  r a t i o .  I t  
is important t o  note t h a t  ! he l a t t e r  two parameters of an image a r e  
now determined by t h e  dimensions of t h e  r a s t e r  read,  and t h e  
r e so lu t ion  a t  which t h e  r a s t e r  is pr in ted .  In t h e  desc r ip t ions  of t h e  
parameters below, any parameters which have no meaning in  READLRASTER 
mode a r e  marked with an a s t e r i s k .  

Descr i p t i o n  Of Parameters 

P l a s t e r  w a s  designed t o  be simple and f a s t  t o  use by a novice, 
y e t  t o  be f l e x i b l e  enough t o  meet an advanced u s e r ' s  needs. For t h i s  
reason t h e  program assumes d e f a u l t  values f o r  a l l  its parameters s o  
t h e  user can produce a p i c t u r e  without being concerned about t h e  value 
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of every parameter. In f a c t  it is reasonable t o  c r e a t e  each p i c t u r e  
t h e  f i r s t  t ime with t h e  d e f a u l t  parameters, and then  go back and 
modify t h e  appropr ia te  parameters i f  you would l i k e  t o  change t h e  
p i c t u r e ' s  appearance. In t h e  d iscuss ion  below, any parameter marked 
with. an a s t e r i s k  ( * )  has no meaning when t h e  REAILRASTER opt ion  is in 
e f f e c t .  Here is a l is t  of t h e  var ious parameters and t h e i r  funct ions:  

Par;uneter: WIDTH * 
Legal-: 1. - 13. iriches 
Dafault yalne.~ 8. inches 

S e l e c t s  t h e  widdh of t h e  region of t h e  page t o  which t h e  p i c t u r e  
is mapped, in  t h e  cu r ren t  u n i t  system ( inches or cent imeters ) .  Note 
t h a t  i f  t h e  p i c t u r e  is r o t a t e d  t o  one s i d e  (through t h e  IMAGE-ROTATE 
parameter) t h i s  parameter s t i l l  determines t h e  width of t h e  page 
image. 

Parameter: PAGESPECT-RATIO * 
Legal mng!2: .2 - 5. 
Default-: 1. 

S e l e c t s  t h e  r a t i o  of Y u n i t s  t o  X u n i t s  f o r  t h e  page image. 
These f i r s t  two parameters de f ine  t h e  f i n a l  s i z e  of t h e  p i c t u r e  on t h e  
page. A page aspect  r a t i o  of 1 w i l l  no t  d i s t o r t  t h e  p ic tu re .  A r a t i o  
of l e s s  than  1 w i l l  compress t h e  p i c t u r e  in  he ight ,  and a r a t i o  of 
g rea te r  than  1 w i l l  s t r e t c h  t h e  p i c t u r e  v e r t i c a i l y .  

Spec i f i e s  t h e  hor izon ta l  r e so lu t ion  of t h e  image - t h e  number of 
heps (1 hep = 1.041667 m i l s )  between d o t s  in  t h e  r a s t e r .  D i f fe ren t  
r e so lu t ions  r equ i re  d i f f e r e n t  numbers of passes a t  d i f f e r e n t  p r i n t i n g  
speeds, and requ i re  d i f f e r e n t  amounts of computer t ime, thus  pr i n t i n g  
t imes vary. A spacing of 8 heps only requ i res  one pass and g ives  
r e l a t i v e l y  good reso lu t ion .  A spacing of 16 heps r equ i res  one pass a t  
high speed and thus  is q u i t e  f a s t  with a decrease i n  r e so lu t ion .  A l l  
spacings of more than  8 heps r equ i re  one pass - t h e  r e so lu t ions  
mentioned here  a r e  i n  a sense optimal s i n c e  they  provide good 
reso lu t ion  a t  high speed. 

Spec i f i e s  t h e  v e r t i c a l  r e so lu t ion  of t h e  image - t h e  number of 
veps (1 vep = 3.472222 m i l s )  between d o t s  i n  t h e  r a s t e r .  D i f fe ren t  
r e so lu t ions  r equ i re  d i f f e r e n t  numbers of passes and d i f f e r e n t  
q u a n t i t i e s  of computer t ime, thus  p r i n t i n g  t imes vary. A spacing of 4 
veps (or  a mul t ip le  of 4)  only requ i res  one pass and provides 
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r e l a t i v e l y  good resolu t ion .  

Par;uneter: CHARSET * 
Legal &mg.e: STICK, SCRIPT, ROMAN, GOTHIC 
nefault Yalue.r STICK 

S e l e c t s  t h e  P las te r  -generated character  s e t  in  which t e x t  
encountered i n  t h e  PlotlO input f i l e  w i l l  be sketched on t h e  page. 
The fanc ie r  s e t s  w i l l  probably not  have acceptable  q u a l i t y  unless  they  
a r e  sca led  above t h e i r  d e f a u l t  PlotlO s i z e .  Note t h a t  one image can 
only contain cha rac te r s  from one charac ter  s e t .  

Par: CHAR-SCALE * 
mg&. Ran$p: -1 - 10. 
L & a a u L  value: 1. 

S e l e c t s  a s c a l e  f a c t o r  which is appl ied t o  cha rac te r s  generated 
by P l a s t e r .  This allows one t o  change t h e  s i z e  of cha rac te r s  r e l a t i v e  
t o  t h e  image. The d e f a u l t  s i z e  is approximately equal  t o  t h a t  
generated by PlotlO d i sp lays .  Note t h a t  you may have t o  ad-Just t h e  
placement of cha rac te r s  i n  t h e  p ic tu re  with PlotlO Move commands as 
t h e i r  s i z e  changes. A l l  cha ra te r s  in  one image a r e  t h e  same s i z e .  

For var ious complicated reasons r e l a t e d  t o  charac ter  s c a l i n g  
P las te r  w i l l  no t  d e a l  w i t h  every poss ib le  use of character  da ta .  You 
should avoid i ssu ing  t h e  following s e r i e s  of PlotlO commands: drawing 
a character  s t r i n g ,  i ssu ing  a move command t o  a new poin t  whose Y 
-e is t h e  same as t h a t  of t h e  f i r s t  s t r i n g ,  and then drawing 
more charac ters .  That is, you should not  w r i t e  a charac ter  s t r i n g ,  
then re-pos i t ion  t h e  curaor t o  a poin t  on t h e  same l i n e  as t h a t  
s t r i n g ,  and draw another s t r i n g .  Because t h i s  is a very s p e c i f i c  case 
it should not  prove t o  be a very se r ious  r e s t r i c t i o n .  If you do need 
t o  draw two s t r i n g s  of t e x t  on t h e  same l i n e ,  simply i n s e r t  o ther  
graphics  commands (moves and/or draws) between t h e  commands t o  draw 
t h e  t e x t .  I t  is t h e  s p e c i f i c  sequmaz above t h a t  is ambiguous t o  
P l a s t e r .  

Par;une_ter: CHUPECT-RATIO * 
Legal &mge: -2 - 5. 
nefault m 1- 

A s c a l e  f a c t o r  which is t h e  r a t i o  of width t o  he ight  f o r  
charac ters  generated by P l a s t e r .  Again, one aspect  r a t i o  is applied 
t o  a l l  cha rac te r s  in  one image. 

Parameter: CHARROTATION * 
&mge: -90. - t90. 

nefault value: 0 .  
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The number of degrees by which every charac ter  i n  an image w i l l  
be r o t a t e d  by P l a s t e r .  If you w r i t e  a l i n e  of t e x t  t h e  e n t i r e  l i n e  
w i l l  be r o t a t e d ,  making t h e  page image look q u i t e  a b i t  d i f f e r e n t  from 
t h e  image you g e t  on an a l t e r n a t e  graphics  device.  

Parametex: IMAGE-ROTATION * 
Leaal w: -1, 0, +1 
Default- 0 

W i l l  f l i p  an image on its s i d e  f o r  presenta t ion  - t h e  long waym on 
a ' rectangular  page. -1 f l i p s  l e f t ,  +1 f l i p s  r i g h t ,  and 0 does not  
f l i p  t h e  image. 

Parameter: INCHES * 
Legal Range: YES, NO 
Default X&IJULL YES 

Spec i f i e s  whether t h e  number enter red  f o r  t h e  WIDTH parameter is 
in te rp re ted  in  inches or  cent imeters  . 

Parameter: PRINT 
I&gal m: YES, NO 
Jh&aulL ault: YES 

Spec i f i e s  whether or  not  a page image is t o  be generated from t h e  
r a s t e r  and s e n t  t o  t h e  p r i n t e r  through t h e  d e f a u l t  I/O system. 

Parameter: SAVELRASTER * 
Legal Range: YES, NO 
nefaultvalue: NO 

Spec i f i e s  whether or  not  t h e  r a s t e r  produced is t o  be saved in  a 
r a s t e r  f i l e .  

Parameter: READ-RASTER 
Ugal  Range: YES, NO 
Defaultvalue: NO 

Spec i f i e s  whether or not  P l a s t e r  should read a r a s t e r  t o  be 
displayed from a r a s t e r  f i l e  r a t h e r  than  d isp laying  t h e  contents  of a 
Plot10 f i l e .  

Parametar: ROW-MAJOR 
Range: YES, NO 

Default-: NO 

Spec i f i e s  whether P l a s t e r  should s t o r e  its r a s t e r  i n t e r n a l l y  i n  
row-major or column-major order .  This parameter a l s o  determines how 
P l a s t e r  i n t e r p r e t s  a r a s t e r  it reads from a r a s t e r  f i l e .  
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Par;uneter: PASSALGORITHM * 
Legal &mg~: ALTERNATING, MULTIPASS 
nefault value: ALTERNATING 

Spec i f i e s  t h e  algorithm P l a s t e r  should use i n  passing over t h e  
Plot10 input f i l e .  The Al terna t ing  method w i l l  probably be f a s t e r  in 
most cases ,  though t h e  Multipass algorithm may be f a s t e r  f o r  p i c t u r e s  
which cons i s t  mainly of long v e r t i c a l  vec tors .  

J ~ & ~ C & X :  COMMAND-LANGUAGE 
Legal Range: RCL, ESL 
LkehuU, Yalue: RCL 

Spec i f i e s  whether P l a s t e r  sends commands t o  t h e  S700 in  its 
Readable Command Language or its Escape Sequence Language. Note t h a t  
t o  communicate i n  ESL P l a s t e r  must have been generated on your system 
with stream 1/0 c a p a b i l i t y .  If P las t e r  is ab le  t o  communicate through 
t h e  stream 1/0 system then t h i s  w i l l  be t h e  d e f a u l t  1/0 system. 

Parameter: USEDEFAULT-10-SYSTE 
Lgg& Range: YES, NO 
Def .-: YES 

If P l a s t e r  is ab le  t o  communicate through stream 1/0 it w i l l  do 
so  regardless  of whether it is using RCL- or ESL. I f ,  however, you 
wish t o  send P l a s t e r ' s  output  t o  a f i l e  r a t h e r  than d i r e c t l y  t o  t h e  
p r i n t e r ,  For t ran  1/0 must be used. Thus, i f  P las t e r  would by d e f a u l t  
use .stream I / O ,  but  you want it t o  use Fortran I/O, d i s a b l e  t h e  
d e f a u l t  (stream) 1/0 system. Of course,  i f  P l a s t e r  is not  ab le  t o  use 
stream I/O, For t ran  1/0 w i l l  be t h e  d e f a u l t .  

Modifying Parameters 

When f i r s t  executed P las te r  w i l l  i s sue  a prompt f o r  a command 
l i n e .  On t h i s  l i n e  you can spec i fy  a s e t  of parameters which you wish 
t o  modify, along with t h e i r  new values.  Enter these  s p e c i f i c a t i o n s  in 
t h e  form of assignments of values t o  k e b o r d s  as shown below. You may 
enter  one or  more assignments per l i n e ,  seperated by commas, and you 
may spread s e v e r a l  assignments out  over s e v e r a l  l i n e s  i f  you s o  
d e s i r e .  Indica te  you a r e  done modifying parameters by typing 
ca r r  iage-return on a l i n e  by i t s e l f  (do t h i s  f o r  t h e  f i r s t  l i n e  i f  you 
don ' t  wish t o  enter  any parameters).  Space cha rac te r s  funct ion  as 
sepera tors  on a l i n e ,  and you can enter  charac ters  in  upper or lower 
case. 
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Form of a command l ine :  

Anywhere you type  t h e  name of a parameter, or an opt ion which is 
a word (such as a character  s e t  name) you may abrev ia te  t h a t  nme/word 
t o  its s h o r t e s t  unique abrevia t ion  (parameter names must be abreviated 
t o  a t  l e a s t  two charac te r s ) .  For example, a l l  of t h e  following 
assignments a r e  lega l :  

PRINT=- YES 
Pr in  - yE 
p= -Y 

A sample s e t  of command l i n e s  is: 

width-6, hor iz-4, ve= l  
char-set-rom, char-rot = -45. 

Error Messages 

When P l a s t e r  d e t e c t s  an e r r o r  condi t ion it issues  an e r r o r  
message descr ib ing  t h a t  condition.  Error messages have t h r e e  
cornponenets and have t h e  following form: 

where xxxxx is usual ly  t h e  name of t h e  rou t ine  where t h e  e r r o r  
condi t ion w a s  de tec ted ,  Y is an e r r o r  s e v e r i t y  code, and z z z z  is a 
phrase descr ib ing  t h e  e r r o r .  Y can be one of :  F ( f a t a l ) ,  W 
(warning), and I ( i n t e r n a l ) .  F a t a l  messages were probably caused by 
t h e  user and can be avoided by having tile user change h i s  s e l e c t i o n  of 
parameters or  h i s  input f i l e  (or  occas ional ly  by having more powerful 
vers ion  of t h e  program c r e a t e d ) .  I n t e r n a l  e r r o r s  should never occur. 
They a r e  t h e  r e s u l t  of e i t h e r  bugs in  t h e  program or  improper program 
i n s t a l l a t i o n .  Warning messages inform t h e  user t h a t  t h e  program is 
p e r f e c t l y  a b l e  t o  c r e a t e  a p i c t u r e  from i ts  input ,  but  t h a t  it may not  
appear as t h e  user expected f o r  some reason. The rou t ine  names i n  t h e  
message should make it r e l a t i v e l y  easy t o  t e l l  what P l a s t e r  w a s  t r y i n g  
t o  do when it encountered t h e  e r r o r .  If a user encounters an 
internal-coded e r r o r  message he should r e p o r t  it t o  t h e  person who 
i n s t a l l e d  Plaster on h i s  system, along with a d e t a i l e d  desc r ip t ion  of 
what he d id  t o  cause t h e  e r r o r .  
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Appendix I - Raster D a t a  F i l e  Format 

Raster f i l e s  a r e  accessed by P l a s t e r  through Fortran l o g i c a l  u n i t  
number 13. These f i l e s  a r e  unf ormatted ( b i n a r y ) ,  and a r e  accessed 
sequent ia l ly .  Three c l aases  of d a t a  a r e  s to red  within a r a s t e r  f i l e :  
a desc r ip t ion  of t h e  r a s t e r ,  t h e  r a s t e r  i t s e l f  (broken up i n t o  chunks, 
or bands), and comments or d a t a  s p e c i f i c  t o  an indiv idual  u s e r ' s  
appl ica t ion  (which P l a s t e r  ignores) .  When P l a s t e r  c r e a t e s  a r a s t e r  
d a t a  f i l e  it normally wr i t e s  only t h e  f i r s t  two types of da ta .  
However, i f  t h e  user c r e a t e s  a r a s t e r  f i l e  himself,  P las t e r  i a  capable 
of ignoring extraneoua ( t o  it) d a t a  which t h e  user may include. 

The r a s t e r  is b i t -o r i en ted  - each p i x e l  in  t h e  r a s t e r  is 
represented a s  one b i t .  1 -b i t s  a r e  pr in ted  ( b l a c k ) ,  0 b i t s  a r e  
whitespace. A s  mentioned t h e  r a s t e r  is s to red  a s  a se t  of sepe ra te  
bands. Each band is a s e t  of adjacent  rows from t h e  r a s t e r .  Bands 
a r e  s to red  i n  t h e  r a s t e r  f i l e  in  order from t h e  t o p  of t h e  r a s t e r  t o  
t h e  bottom. The purpose of using bands is t o  reduce t h e  memory 
requirements of t h e  program. Each band c o n s i s t s  of a s t r i n g  of bytes ,  
where each byte  contains  a s t r i n g  of b i t s  which l i e  sequen t i a l ly  in  
t h e  r a s t e r .  Obviously t h e  term "sequent ia l ly"  can have two d i f f e r e n t  
meanings: b i t s  i n  adjacent  rows or columns could be considered 
sequent ia l .  Thus it is important t h a t  organizat ion of b i t s  in  each 
band be t h e  same, and t h a t  it correspond with t h e  way P l a s t e r  w i l l  
i n t e r p r e t  t h e  d a t a  on input - which is determined by t h e  ROW-MAJOR 
opt  ion. 

For example, imagine a band which is 20 b i t s  wide and 25 b i t s  
high. Such a r a s t e r  requi res  500 -  b i t s  - and hence 63 bytes  - of 
s torage  (with t h e  last 4 b i t s  in  t h e  last byte  unused). I f  t h e  
organizat ion is row-major, then t h e  f i r s t  3 bytes contain a l l  of t h e  
f i r s t  row and p a r t  of t h e  second. 

The following is a desc r ip t ion  of t h e  records in  t h e  f i l e  and 
what information each record should contain.  A l l  of t h e  d e s c r i p t i v e  

- in tegers  i n  t h i s  f i l e  a r e  w r i t t e n  in  t h e  d e f a u l t  word s i z e  of t h e  
machine. The bands a r e  a r rays  of bytes w r i t t e n  with implied do loops. 
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The above is a t r e e  diagram which represents  t h e  s t r u c t u r e  of 
cornponenets wi th in  t h e  f i l e  ( t h e  node 0 is empty). Any component 
marked with an a s t e r i s k  can be repeated a number of t imes.  . The 
components a r e  as follows: 

A - One record which contains  one in teger :  t h e  number of records t o  
be skipped ( A l ) .  

B - A group of A 1  records,  where each record c o n s i s t s  of a one word 
followed by a s t r i n g  of bytes ,  where t h e  word s p e c i f i e s  how many 
bytes  fol low . 

C - One record containing two in tegers :  t h e  number of r a s t e r  bands 
s to red  in  t h e  f i l e  ( C l ) ,  and t h e  width of each band. 

D - The D component c o n s i s t s  of two records.  There a r e  C 1  B 
components i n  t h e  f i l e .  The f i r s t  record i n  each component ( D l  
above) contains  two integers:  t h e  height  o f - t h e  band in t h e  
second record ,  and t h e  number of bytes  i n  t h e  second record.  
The second record (D2 above) contains  one band. 
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