
BITMAPFNS

BITMAPFNS

(READBINARYBtTMAp Wt DTH H ETGHT F r LE) IFu nct ion]
reads a series of bytes from FILE and creates a WIDTH times
HEIGHT bit  map with contents. Note that each scanl ine of the bi t
map is rounded up to the nearest mult ip le of .16 bi ts ( two bytes).

(WRITEBINARY BTTMAP BtTMAp FILE) lFunct ion]
wri tes out BITMAP to F1LE in format read by
READSINARYBITMAP. Please note that READB|NARYB|TMAP
must be suppl ied wi th width and height.

(WRITEBM FILE E|TMAP) [Funct ion]
wri tes BTTMAP on F|LE f i rst  preceding with width and height ( in
binary) such that i t  can be read in wi th READBM.

(READBM F/tF) lFunct ion]
reads width,  height,  and then appropr iate s ize bi t  map.

(WRITEBMLST FILE LSn [Funct ion]
wri tes a l ist  of  bi t  maos on FILE.

(READBMLST FILE) tFunct ionl
reads a l ist  of  bi t  maos.

The fol lowing funct ions open and close F/ lE

(READPRESS PRESSF/IF) lFunct ion]
reads press f i le PRESSF/LE and returns a bi t  map. Can only
handle press f i les generated by pRESSBtTMAp and'a couple of
other ut i l i t ies.  Has no smarts,  and is not easi ly extended.

(WINDOWBM E\TMAP POSTTION) [Funct ion]
creates and returns a window containing image of BtTMAp. Wil l
be at  POSITION or (cETPOS|TtON).
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COLOR

Introduct ion

This document descr ibes the Inter l isp-D faci l i t ies for  using the
color display.

The machine- independent color graphics code is stored on the
l ibrary f i les LLCOLOR.DCOM and COLOR.DCOM; COLOR toads
LLCOLOR. In order to run i t ,  you need a Dorado (Xerox'1132)
with at tached color display.  The Dorado color dr iver resides in
the f i le DORADOCOLOR.DCOM, which loads afrer
COLOR.DCOM.t The Dorado color board supports four or eight
bi ts per pixel  (bpp) at  640 by a80 resolut ion.  (Aaual ly the board
supports 24bpp also, but Inter l isp-D doesn't  yet.)

A color display's image can be thought of  as a paint-by-number
paint ing where the number of  a pixel  is  i ts value. The num ber of
bi ts per pixeldetermines the number of  d i f ferent colors that  can
be displayed at  one t ime. When there are 4 bpp, l  G colors can De
displayed at  once. When there are 8 bpp,256 colors can be
displayed at  once. A mapping table cal led a color map
determines what color actual ly appears for  each pixel  value. A
color map gives the color in terms of  how much of  the three
pr imary colors (red, green, and blue) is displayed on the screen
for each possible pixel  value. In the fo l lowing sect ions,  the
not ions of  "color map" and "color"  are descr ibed.

Color BitMaps

A color bi t  map is actual ly a bi t  map that has more than one bi t
per pixel .  To test  whether a bi t  map is a color bi t  map, the
funct ion BITSPERPIXEL can be used.

(BITSPERPIXEL BitMapl lFunct ion]

returns the bi ts per pixel  of  Bi tMap; i f  th is does not equal one,
BitMap is a color bi t  map.

In mult ip le-bi t -per-pixel  b i t  maps, the bi ts that  represent a pixel
are stored cont iguously.  BITMAPCREAI E was extended to create
mult ip le-bi t -per-pixel  b i t  maps.
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(BITMAPCRE ATE Width Height BitsPerPixel) IFu nct ion]

creates a color bi t  map that is Width pixels wide by Height pixels
high al lowing Bi tsPerPixe/ bi ts per pixel .  Current ly any value of
BitsPerPixel  except one, four,  eight,  or NIL (defaults to one)
causes an error.

A four-bi t-per-pixel  color screen bi t  map uses approximately 76K
words of storage, and an eight-bi t-per-pixel  one uses
approximately 153K words. There is only one such bi t  map. fhe
fol lowing funct ion provides access to i t .

(COLORSCREENBITMAP) IFunct ionl

returns the bi t  map that is being or wi l l  be displayed on the color
display.  This is NIL i f  the color display has never been turned on
(see COLORDISPLAY below).

WHOLECOLORDISPLAY lVar iabie]

is a global  var iable set  to a REGION that covers the ent i re color
display screen.

COLORSCREENWIDTH [Var iable]

and

COLORSCREENHEIGHT [Var iable]

are global  var iables whose values are the dimensions of  the color
display.

Color Representat ions

A color map maps a color number ( tO .  2norts-11) into tne
intensi t ies of  the three color guns (pr imary coiors red, green, ;nd
blue).  Each entry in the color map has eight bi ts for  each of  the
pr imary colors,  a l lowing 256 levels per pr imary or 224 possibre
colors (not al l  of  which are dist inct  to the human eye).  Within
Inter l isp-D programs, colors can be manipulated as numbers,
red-green-blue tr ip les,  names, or hue- l ightness-saturat ion
tr iples. Any funct ion that takes a color accepts any of the
di f ferent representa t i  ons.

l f  a number is given, i t  is  the color number used in the operat ion.
I t  must be val id for  the color bi t  map used in the operat ion.
(Since al l  of  the rout ines that use a color need to determine i ts
number,  i t  is  fastest  to use numbers for  colors.  COLORNUMBERP,
described below, provides a way to translate into numbers from
the other representat ions.)

Red-Green-Blue Tr i  p les

A red-green-blue (RGB) t r ip le is a l is t  of  three numbers between
0 and 255. The f i rst  e lement gives the intensi ty for  red, the
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second for green, and the third for blue. When an RGB tr iple is
used, the current color map is searched to f ind the color wi th the
correct intensi t ies. l f  none is found, an error is generated. (That
is,  no attempt is made by the system to assign color numbers to
intensi t ies automat ical ly.)  An example of  an RGB tr ip le is (255
255 255),  which gives the color white"

RGB lRecord]

is a record that is def ined as (RED GREEN BLUE);  i t  can be used
to manioulate RGB tr ip les.

COLORNAM E5 lAssociat ion l ist ]

maps names into colors.  The CDR of the color name's entry is
used as the color corresponding to the color name. This can be
any of the other representat ions. (Note: l t  can even be another
color name. Loops in the name space such as would be caused by
putt ing ' (RED CRIMSON) and ' (CRIMSON RED) on
COLORNAME5 are notchecked for bythe system.) Several  coior
names are avai lable in the ini t ia l  system and are intended to
al low color programs wri t ten by di f ferent users to coexist .  These
are:

Name

BLACK

BLU E

G REEN

CYAN

RED

MAGENTA

YELLOW

WHITE

RGB

(000)

(0 0 2ss)

(0 2ss 0)

(0 2ss 2ss)
(2ss 0 0)
(2ss 0 2ss)
(2s5 2ss 0)
(2ss zss 2ss)

Number in defaul t  color map

0
a
I

2

3

A

f

5
1
I

Hue-Lightness-Satu ration Tri ples

A hue- l ightness-saturat ion t r ip le is a l is t  of  three numbers.  The
f i rst  number (HUE) is an integer between 0 and 355 and indicates
a posi t ion in degrees on a color wheel  (b lue at  0,  red at  120, and
green at 240).  The second (LIGHTNESS) is a real number between
zero and one that indicates how much total  intensi ty is in the
color.  The third (SATURAIION) is a real  number between zero
and one that indicates how disparate the three pr imary levels
are.

HL5 lRecordl

is  a record def ined as (HUE LIGHTNESS SATURATION); i t  is
provided to manipulate HLS tr ip les.  Example:  the color blue is
represented in H L5 notat ion by (0 .5 1 .0).
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(COLORNUMBERPCo/orBitsPerPixel  NOERRFLG) [Funct ionl

returns the color number (offset into the screen color map) of
Color.  Color is one of the fol lowing:

.  A posi t ive number less than the maximum number of  colors,

a A color name, a
o AN RGB tr ip le,  or

o An HLStr ip le.

l f  Color is one of the above and is found in the screen color map,
i ts color number in the screen color map is returned. l f  not ,  an
error is generated unless NOERRFLG is non-NlL,  in which case NIL
is returned.

(RGBP X)

returns X i f  Xis an RGB tr ip le;  NIL otherwise.

(H LSP X)

returns X i f  X is an H LS tr iple;  N lL otherwise.

IFu nct ion ]

IFu nct ion]

Color Maps

The screen color map holds the informat ion about what color is
displayed on the color screen for each pixel  value in the color
screen'bi t  map. The values in the current screen color map may
be changed, and this change is ref lected in the colors displayed
at the next vert ical  retrace (approximately 1/30 of a second).  The
color map can be changed to obtain dramat ic ef fects.

(COLO{MAPCRE,ATE lntensit ies BitsPerPixel)  tFunct ionl

creates a color map for a screen that has BitsPerPixel  bi ts per
pixel .  l f  Ei tsPerPixel is NlL,  the number of  b i ts per pixel  is  takerr
from the current color display sett ing. /ntensit ies specif ies the
ini t ia l  colors that  should be in the map. l f  /ntensi t les is not NlL,  i t
should be a l is t  of  color speci f icat ions other than color numbers,
e.9. ,  the l is t  of  RGB tr ip les returned by the funct ion
INTENSITIESFROMCOLOR MAP. l f  /ntensl t ies is NlL,  the value of
the var iable \DEFAULTCOLORINTENSITIES is used i l  Ei tsPerPixel is
four;  the value of  the var iable \DEFAULTSBITCOLORINTENSITIES
if  Bi tsPerPtxe/ is eight.

(COLO RM APP Col o rM a p ? I itsPerPi xel) IFu nct ion]

returns ColorMapT if it is a color map that has BitsPerPlxe/ bits
per pixel ;  NIL otherwise. l t  Bi tsPerPixe/ is NlL, i t  returns
ColorMap 7 i f  i t  is ei ther a 4 bpp or an 8 bpp color map.

( INTENSITIESFROM CO LO RMAP Col orMa p) IFu nct ion]

returns a l ist  of  the intensity levels of ColorMap (default  is
(SCREENCOLORMAP)) in a form accepted by COLORMAPCREATE.
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This l ist  can be wri t ten on f i le and thus provides a way of saving
color map specif icat ions.

(COLORMAPCOPY ColorMa p BitsPerPixel) IFunct ionl

returns a color map that contains the same color intensit ies as
ColorMap il ColorMap is a color map. Otherwise, it returns a
color map with defaul t  color values"

(SCREE NCO LO RMAP N ewCol orM a p) IFu nct ion]

reads and sets the color map that is used by the color display. l f
NewColorMap is non-NlL. i t  should be a color map, and
SCREENCOLORMAP sets the system color map to be that color
map. The value returned is the value of  the screen color map
before SCREENCOLORMAP was cal led. l f  NewColorMap is NlL,
the current screen color map is returned without change.

(MAPOFACOLO R Pri ma ri es) IFunct ion j

returns a color map that is di f ferent shades of one or more of the
pr imary colors.  For example,  (MAPOFACOLOR '(RED GREEN
BLU E)) gives a color map of di f ferent shades of gray:
(MAPOFACOLOR'RED) gives di f ferent shades of  red.

How to Chanqe Color Maps

The fol lowing funct ions are provided to access and change the
intensity levels in a color map.

(SETCOLORI NTE NSITY Col orM a p Col o rNu m be r
ColorSpecl IFu nct ion ]

sets the pr imary intensit ies of color number ColorNumber in the
color map Co/orMap to the ones specif ied by ColorSpec.
ColorSpec can be ei th€r an RGB trrple,  an HL5 tr ip le,  or  a color
name- The value returned is NlL.

(COLO RLEV EL Col o r M a p Col o rN u m be r P ri m a ryCol o r
New[evei) IFu nct ion ]

sets and reads the intensi ty level  of  the pr imary color
Pr imaryColor (RED, GREEN, or BLUE) for  the color number
ColorNumber in the color map ColorMap. l f  Newleve/ is a
number between 0 and 255, i t  is  set .  The previous value of  the
intensity oI PrimaryColor is returned.

(ADJ USTCOLORMAP Prima ry Delta ColorM a pl IFu nct ion]

adds De/ta to the intensity of the Primary color value (RED,
G REEN, or BLU E) for every color num b er i  n Col orM a p.

(ROTATECO LO R MAP Col o rM a p Sta rtCol o r Th ruCo I o r) [ Fu ncti o n ]

rotates a sequence of colors in ColorMap. The rotation moves
the intensi ty values of  color number StartColor into color
number Staf tColor + 1,  the intensi ty values of  color number
StartColor + 1 into color number StartColor + 2, etc. ,  and
ThruCol or's val ues i nto StartCo/or.
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(E DITCOLO RM AP Va r NoQFI g) IFu nct io n]

al lows interact ive edit ing of a COLORMAPP. l f  Var is an atom
whose value is a COLORMAPP, i ts value is edi ted.  Otherwise a
new color map is created and edi ted.  The color map being
edi ted is made the screen color map whi le the edi t ing takes place
so that i ts ef fects can be observed. The edited color map is
returned as the value. l f  NoQFlg is NIL and the color display is on,
you are asked i f  you want a test pattern of colors. A yes response
causes the funct ion SHOWCOLORTESTPATTERN to be cal led,
which displays a test pattern with blocks of each of the possible
colors.

You are prompted for the locat ion of  a color control  window to
be placed on the black-and-white display.  This window al lows
the value of  any of  the colors to be changed. The number of  the
color being edi ted is in the upper- lef t  part  of  the window. Six
bars are displayed. The r ight three bars give the color intensi t ies
for the three pr imary colors of  the current color number.  The lef t
three bars give the value of the color 's Hue, Lightness, and
Saturat ion parameters. These levels can be changed by
posi t ioning the mouse cursor in one of  the bars and pressing the
left  mouse button. Whi le the lef t  button is down, the value of
that parameter tracks the Y posit ion of the cursor.  When the lef t
button is released, the color tracking stops. The color being
edi ted is changed by pressing the middle mouse button whi le
the cursor is in the inter ior  of  the edi t  window. fh is br ings up a
menu of  color numbers.  Select ing one sets the current color to
the selected color.

The color being edi ted can also be changed by select ing the
menu i tem "PickPt."  This switches the cursor onto the color
screen and al lows you to select a point f rom the color screen. l t
then edits the color of the selected point.

Tostop the edi t ing,  move the cursor into the t i t le of  the edi t ing
window and oress the middle button. This br inos uo a menu.
Select Stop to quit .

How to Turn the Color Display On and Off

The color display can be turned on and of f
d isplay is on, the memory used for the color
map is locked down, and a smal l  amount of
used to dr ive the color display.

(coLoRDrsPLAYP) IFu nct ion]

returns the current color map i f  the color display is on; otherwise
i t  returns NlL.

Whi le the color
display screen bi t
processing t ime is
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(COLO RD l5P LAY Col o rM a p I fO n BitsPe rPi xel
ClearScreenFl g) IFunct ion]

turns off  the color display i f  ColorMaplfOn is NlL. l f
ColorMaplfOn is non-NlL, i t  turns on the color display al locat ing
BitsPerPixel bits per pixel. lf ColorMaplfOn is of type
COLORMAPP or 8BITCOLORMAP. i t  is used as the screen color
map. l f  ClearScreenFlg is non-NlL, al l  of  the bi ts in the color
screen are set  to zero.  Returns the previous color map, i f  any.

Turning on the color display requires al locat ing and locking
down the memory necessary to hold the color display screen bi t
map and the system color map. Turning of f  the color display
f rees this memory.

How to Use Color

The current color impiementat ion al lows display streams to
operate on color bi t  maps. The two funct ions DSPCOLOR and
DSPBACKCOLOR set the color in which a stream prints or draws.

(DSPCO LO R Col o r Stre a m) IFu nctron ]

sets the foreground color of a stream. l t  returns the previous
foreground color.  l f  Color is NlL, i t  returns the current
foreground color wi thout changing anything. The defaul t
foreground color is seven, which is whi te in the defaul t  color
map.

(DSPBACKCO LO R Col o r Strea m) IFunct ion]

sets the background color of  a stream. l t  returns the previous
background color- l t  Color is NlL, i t  returns the current
background color wi thout changing ant 'ching. The defaul t
background color is zero,  which is black in the defaul t  color map.

The BITBLT, l ine-drawing rout ines,  curve-drawing rout ines,  and
print ing rout ines know how to operate on a color-capable
stream. Fol lowing are some notes about them.

How to BITBLT

l f  BLTing from a color bi t  map onto another color bi t  map of  the
same bpp, the operat ions PAINT, INVERT, and ERASE are done on
a bi t  level ,  not  on a pixel  level .  Thus paint ing color 3 onto color
10 resul ts in color 1 1 .

l f  BLTing from a black-and-white bi t  map onto a color bi t  map,
the one bi ts appear in the DSPCOLOR, and the zero bi ts in
DSPBACKCOLOR. Current ly,  REPLACE is the only operat ion that
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supports BLTing from black-and-white to color.  This operat ion is
fair ly expensive; i f  the same bi t  map is going to be put u p several
t imes in the same color,  i t  is faster to create a color copy then BLT
the color copy.

l f  the source type is TEXTURE and the dest inat ion bi t  map is a
color bi t  map, the Texture argument is taken to be a color.  Thus
to f i l l  an area with the color BLUE assuming COLORSTR is a
stream whose dest inat ion is the color screen, use (BITBLT NIL NIL
NIL COLORSTR 50 75 1OO 2OO'TEXTURE 'REPLACE 'BLUE).

How to Draw Curves and Lines

For the funct ion DRAWCIRCLE, DRAWELLIPSE, and DRAWCU RVE,
the not ion of  a brush has been extended to include a color.  A
BRUSH is now (BRUSHSHAPE BRUSHSIZE BRUSHCOLOR). Also,
the brush can be a bi t  map (which can be a color bi t  map).

The l ine-drawing rout ines have been extended to take another
argument,  which is the color the l ine is to appear in i f  the
dest inat ion of the display stream is a color bi t  map.

(DRAWLINE Xl Yl X2 Y2 Width Operation
Stream Color\

(DRAWTO X Y Width Operation Stream Color)

IFu nct ion]

IFu nct ion]

(RELDRAWTO X Y Width Operation Stream Color) [Functionl

(DRAWBETWEEN POSI POS2 Width Operation
Stream Colorl IFu nct ion]

l f  the Colorargument is NlL, the DSPCOLOR of the stream is used.

How to Pr int  to the Color Screen

Print ing only works in REPHCE mode. fhe characters have a
background of DSPBACKCOLOR and a foreground color of
DSPCOLOR. fhe f i rst  t ime a character is pr inted in a new color,
the color images corresponding to the current font are
calculated and cached. Thus the f i rst  character may take a whi le
to appear,  but succeeding characters pr int  quickly.

Example of pr int ing to the color screen:

(coLoRDrSPtAY T 4) ;  turn the display on in 4 bpp mode.

(SETQ FOO (DSPCREATE (COLORSCRE EN BITMAP))

;  create a stream whose dest inat ion is the color screen

(DSPCOLOR'RED FOO)
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(PRtNT'HELLO FOO) ;wi l lpr int  in red.

How to Move the Cursor on the Color Screen

The cursor can be moved to the color screen. Whi le on the color
screen, the cursor is placed using XOR mode; thus wi th some
color maps i t  may be hard to see. l t  is  automat ical ly taken down
whenever an operat ion is performed that changes any bi ts on
the color screen. Whi le the cursor is on the color screen. the
black-and-wh i te cursor is c lea red.

(CHANG ECU RSO RSCRE E N Screen8lfMap) IFu nct ion]

moves the cursor onto the specif ied screen. ScreenBitMap must
be the value of  e i ther (COLORSCREENBITMAP) or
(SCREENBITMAP). The value returned is the screen bi t  map that
the cursor was on before CHANGECURSORSCREEN was cal led.

Miscel laneous Color Funct ions

The fol lowing funct ions provide some common operat ions on
color bi t  maps and display streams.

(COLORFiLL Region ColorNumber Stream Operat ion) [Funct ion]

f i l ls  a region in the color bi t  map with a color.

(COLORFILLAREA teft  Bottom Width Height ColorNumber
Stream Operation)

f i l ls  an area in the color bi t  map with a color.

(COLORIZEBITMAP BitMap lColor lColor N8rts)

IFu nct ion]

IFu nct ion]

creates a color bi t  map from a bi t  map. The returned bi t  map has
color number lColor in those pixels of  Ei tMap that were one and
0Color in those pixels of  Bi tMap that were zero.  This provides a
way of  producing a color bi t  map from a black-and-white bi t
mao.

Demonstrat ion Programs

These are on f i le on COLORDEMO.DCOM.

(COLORDEMO) I Fu nct i  on]

br ings up a menu of  color demonstrat ion programs. The system
cycles through the entr ies on the menu automat icai ly,  a l lowing
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each to run for a smal l ,  f ixed amount of  t ime ( typical ly 40
seconds).  Select ing one of the entr ies in the menu causes i t  to
start  that program.

(coLoRDEMOl) IFu nct ion]

runs the Inter l isp-D logo demonstrat ion unt i l  a button is presseo,
then adds color k inet ic.  The middle mouse button br ings up a
menu that al lows changing the speed of rotat ion or edi t ing the
color map. The lef t  button rotates the color mao in the kinet ic
a rea.

(COLORDEM 02 Size) IFu nct ion]

puts up a test pattern of s ize Slzg then rotates the color map.
The speed of rotat ion of the color map is determined by the y
posi t ion of  the cursor.  The middle button brrngs up a menu that
al lows edi t ing of  the color map or changing the color map to a
map of di f ferent shades of one color.

(COLO RKI N ETIC Reglon F i rstCol o r LastCol o r) IFu nct ion]

runs a color version of the standard Kinet ic demo on a coior
dispf ay using colors FirstColor through Last Color.

(TUNNEL Speed) IFu nct ion]

draws a ser ies of concentr ic rectangles of increasing size in
increasing color numbers. Speed determines the size of the
rectangles.  This can then be "run" by cal l ing ROTAfEtT, which rs
described below.

(MINESHAFT N OutFlg) IFu nct ion ]

draws a ser ies of  concentr ic rectangles of  s ize N in increasing
color numbers.  OutFlg determines whether the color numbers
increase or decrease. This can then be "run" by cal l ing ROTATEIT,
which is descr ibed below.

(WELL M IFu nct ion ]

draws a ser ies of concentr ic circ les on the color screen in
increasing color numbers.  The circ les are of  s ize N. This can then
be "run" by cal l ing ROTATEtf  .  which is descr ibed below.

(SHOWCOLO RTESTPATTE R N sarSlze) IFu nct ion]

displays a pattern of  colors on the color display.  This is useful
when edi t ing a color map. The pattern has squares of  the 1G
possible colors laid out in two rows at the top of the screen.
Colors 0 through 7 are in the top row, and colors g through 15
are in the next row. The bottom part  of  the screen is f i l led with
bars of BarSize width with consecut ive color numbers. The
pattern is designed so that every color has a border with every
other color (unless BarSize is too large to al low room for every
color-about 20).

(ROTATE lT 9eg i nCol o r E ndCol a r Wa it) IFu nct ion]

goes into an inf in i te loop rotat ing the screen color map. The
colors between EeginColor (default  zero) and EndColor (default

LISP LIBR,ARY PACKAGES MANUAL 1l



GRAPHICS

maximum color) are rotated. l f  Wait  is given, (DISMlSS Wait l  is
cal led each t ime the color map is changed" This provides an easy
way of  "animat ing" screen images.

(COLO RPO LYDE MO Col o rStre a m) IFunct ionl

is on the f i le COLORPOLYGONS.DCOM" l t  runs a version of the
Polygons prograni on the color screen.

End Notes

1" The only user-accessible i tem in this package is the var iable
DORADO.COLORDISPLAY.LEFTMARGIN, which controls the
period of t ime the display <ontrol ler should wait  before turning
on the color guns. This is normal ly set  to 55; i f  th is value causes
odd results with your monitor,  t ry sett ing i t  a l i t t le higher or
lower and reini t ia l iz ing the display.  (You can reini t ia l ize the
display by cal l ing COLORDISPLAY twice in succession.)
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