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Index

A

acbuf , 15-31
accumulation buffer,  15-30 through 15-36
acsize , 15-30
addressing

frame buffer memory,  6-1
frame buffers,  10-1
pixels,  11-4

afunction , 8-22, 18-45
algebraic representations,  14-2
aliasing, definition of,  15-1
ALPHA, 9-21
alpha

bitplanes,  15-7
blending,  8-22 through 8-26
hints for texture,  18-45
of material,  9-21

AMBIENT, 9-8, 9-9
ambient light,  9-4, 9-9
ambient property, fast update of,  9-20
animation,  6-1 through 6-8

flicker,  6-2
frame rate,  6-3
gsync not recommended,  6-8
maximizing performance,  6-6
setting swap interval for,  6-7
setting up,  6-3

anomalies, display,  2-20
ANSI C,  1-1, 1-4

-cckr  non-ANSI compatibility flag,  1-4
antialiasing,  15-1 through 15-36

box filter,  15-35
definition,  15-1
Gaussian filter,  15-35
lines,  15-15
multipass,  15-30 through 15-36
onepass,  15-10 through 15-30
on RealityEngine,  15-36 through 15-47
polygons,  15-22
RGB lines caution,  15-22
RGB mode,  15-13
subpixel,  15-4 through 15-5

approximating surfaces
non-planar polygons,  2-16

apropos, xxv
arc/arcf , 2-36
arcs,  2-35
aspect ratio,  7-5

maintaining,  7-6
asymmetric viewing volume,  7-9, 7-11
Athena widgets,  5-2
atmospheric effects,  13-10 through 13-14
attachcursor , 5-6
ATTENUATION, 9-15
ATTENUATION2, 9-15
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attenuation of a spotlight,  9-17
attenuation of light,  9-14
azimuth,  7-13

B

B-Spline,  14-6
interpolate control points,  14-10
old-style curve,  14-29
relationships,  14-9

back buffer,  6-1,  6-6
backbuffer , 6-2

and zdraw ,  8-10
backface , 8-22
backface removal,  8-21 through 8-22
backfacing polygons,  8-21
BACKMATERIAL, 9-18, 9-20
basis functions,  14-7, 14-8
basis matrix,  14-28
bbox2 , 16-7
Bezier cubic curve,  14-29
bgnclosedline /endclosedline , 2-9
bgncurve/endcurve , 14-11
bgnline /endline , 2-8
bgnpoint /endpoin t, 2-7
bgnpolygon/endpolygon ,  2-15
bgnqstrip /endqstrip , 2-27
bgnsurface/endsurface , 14-13
bgntmesh/endtmesh structure ,  2-21
bgntrim/endtrim structure ,  14-20
bicubic patch,  14-33
binary compatibility,  1-4
binding lighting,  9-11
bitmask,  3-7, 3-8
bitplane

selecting for drawing,  10-1
writemasks,  10-7

bitplanes,  4-15, 6-2, 8-3
allocating for accumulation,  15-30
color,  4-3
configuring,  10-15 through 10-16
definition,  10-1
overlay,  10-3
underlay,  10-3

bits per pixel,  4-3, 4-5
blankscreen , 5-18
blanktime , 5-18
blendfuction , 15-5
blendfunction , 15-4
blending,  15-5 through 15-9

correlated,  15-26
texture colors,  18-41

blinking,  4-21
blkqread , 5-5
blurring effect of texture MipMap,  18-21
bounding box,  16-7
bowtie polygon,  2-15

rendering,  2-16
box filter,  15-35
buffer

picking,  12-2
querying mode of,  6-7
writing to back,  6-6

buffers
swapping,  6-3
swapping multiple,  6-3

button
polling,  5-8
reading,  5-6

buttons,  5-11
byte stream,  19-2



Graphics Library Programming Guide Index-3

C

cc,  1-4
-cckr,  1-4
c3s ,  4-7
caching of texture memory,  18-45
calculations, precision of,  2-16
callbacks limited for remote operation,  19-5
callfunc , 19-5
callobj , 16-4
Cardinal spline curve,  14-29
cartesian floating point coordinates,  7-2
C compiler,  1-4
changing currently bound definitions,  9-13
changing defined objects,  16-8
changing lighting settings,  9-12 through 9-13
changing pixel fill directions,  11-12
changing the color map,  4-16
character,  3-2

bitmasks,  3-8
clipping,  3-4
transformations,  3-6

charstr , 3-2
choosing items on the screen,  12-1
choosing parameters for ortho , 7-11
chunk,  16-13
chunksize , 16-12
circ/circf , 2-34
circle, representing with NURBS,  14-12
circles,  2-34
clearing stencil planes,  8-19
client/server model,  19-1
clip coordinates,  7-3
clipping

characters,  3-4
effect on feedback,  17-3
gross,  3-4

clipping planes,  7-5, 7-8, 7-9, 8-7
user-defined,  7-30

clipplane , 7-30
clkoff , 5-16
clkon , 5-16
closed line, definition,  2-8
closeobj , 16-2, 16-8
closing an object definition,  16-2
closing a window,  5-14
cmov, 3-2
coefficients,  14-5
color,  4-1 through 4-25

blending,  15-5 through 15-9
how monitors display,  4-2
how the GL calculates for lighting,  9-6
in lighted scenes,  9-2
mode,  4-3
NURBS surface,  14-13, 14-17
smooth variation,  4-9

color , 4-17, 10-5
color data, 8-bit,  4-5
color display correction,  4-23
colorf , 4-17
color guns,  4-2
color index,  4-17
color index mode, see color map mode
color map

assigning in multimap mode,  4-22
changing,  4-16
default,  4-16
getting index of in multimap mode,  4-22
getting values of,  4-18

color map mode,  4-15 through 4-20
antialiased points,  15-11
depth-cueing,  13-4
lighting,  9-24
querying,  4-22

color mode
querying,  4-8
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color ramp,  13-5
compactify , 16-12
compatibility,  1-9

GLC_OLDPOLYGON, 2-31
compiling C programs,  1-4
concave , 2-13
concave polygon,  2-13
configuration, remote,  19-12
configuring overlay/underlay

bitplanes,  10-15 through 10-17
conic sections, representing

with NURBS,  14-12
connection,  19-4

default,  19-4
permission,  19-4
TCP,  19-12

contour texture,  18-35
control net,  14-13
control points,  14-5, 14-6

agree with data type,  14-15
size of array,  14-14

control polygon,  14-6
convex polygon,  2-12
coordinates

cartesian,  7-2
clip,  7-3
eye,  7-3
normalized,  7-3
object,  7-2
window,  7-3
world,  7-3

coordinate systems,  7-2 through 7-3
copying pixels,  11-7
correlated blending function,  15-26
cpack , 4-7
C programming language,  xxi, 1-4
creating a cursor,  10-19
creating a font,  3-7 through 3-10
creating a glowing surface,  9-4

creating an object,  16-2
creating highlights with lighting,  9-3
creating queue entries,  5-4
cross-hair cursor,  10-17
cross-plot,  14-4
cubic polynomials,  14-5
culling

definition,  16-5
NURBS,  14-21

curorigin , 10-20
current character position,  3-2

finding,  3-4
current graphics position,  2-37
current matrix,  7-16
current normal,  9-5
current texture matrix,  18-33
cursoff , 5-6
curson , 5-6
cursor,  5-6

creating,  10-19
cross-hair,  10-17
default,  10-17
defining a glyph,  10-20
defining the type,  10-20
finding,  5-7
hardware,  10-17
mask,  10-17
mode,  10-6
origin,  10-20
turning on/off,  5-6
types,  10-17

cursor devices,  5-13
CURSORDRAW, 10-6
cursors,  10-17 through 10-23
curstype , 10-20
curves

old-style,  14-28, 14-28 through 14-33
cyclemap , 4-22
czclear , 8-8, 8-9
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D

daemon,  19-12
dgld, 19-13
inetd, 19-13

dbtext , 5-17
decal textures,  18-42
default connection for remote operation,  19-4
default cursor,  10-17
default settings for lighting,  9-13
defcursor , 10-20
defining a creen region for selecting,  12-8
defining a cursor glyph,  10-20
defining a material,  9-8
defining a viewing point,  7-13
deflinestyle , 2-10
defpattern , 2-16
defrasterfont , 3-8
degree elevation of poynomials,  14-5
deleting an object,  16-4
delobj , 16-4
deltag , 16-10
demos

NURBS Curve, 14-1
Trimmed NURBS, 14-1

density of fog,  13-12
dependent variable,  14-2
depth-cueing,  13-1 through 13-10

in color map mode,  13-4
optimizing resolution for,  7-5

depth-cueing in RGB mode,  13-6
DEPTHCHANGE, 5-14
depthcue , 13-4
depth perception,  13-1
DetailTexture,  18-27 through 18-32
determining the maximum z value,  8-7
determining the minimum z value,  8-7

device
disabling queing,  5-4
finding out if queued,  5-4
initialization,  5-16
queueing,  5-4
Spaceball,  5-15

device domain,  5-10
devices,  5-10 through 5-17

ghost,  5-13
labeling dial and button box,  5-17

DGL client,  19-2
dgld daemon,  19-13
DGL protocol,  19-2, 19-12
DGLSERVER, 19-4
DGL server,  19-2
DGLTSOCKET, 19-4
DGLTYPE, 19-4
dial and button box,  5-17
difference image,  18-28
DIFFUSE, 9-8
diffuse reflectance,  9-3
diffuse reflection, fast update,  9-20
disabling queueing for a device,  5-4
discontinuity,  14-8
DISPLAY,  1-2, 1-3, 19-4
display

getting mode,  6-7
hostname,  1-3

display anomalies,  2-20
displaying graphics over the network,

19-1 through 19-16
display lists,  16-1
distance-squared attenuation,  9-15
distortion

from non-planar polygons,  2-16
in color dispalys,  4-23

dither , 4-4
dithering,  4-4
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doublebuffer , 6-2
double buffering,  6-1
double buffer mode,  6-1, 6-2
draw , 2-39
drawing,  2-1 through 2-37, 3-2

arcs,  2-35
characters,  3-2
circles,  2-34
cursors,  10-17 through 10-23
meshes,  2-21 through 2-28
mode,  10-5 through 10-7
object in display list,  16-4
old-style,  2-30 through 2-42
on top of pixels,  10-1
points,  2-7
polygons,  2-15
polylines,  2-8
rectangles,  2-32
setting bitplane destination,  10-5
underneath pixels,  10-1

drawing mode,  10-1
drawmode , 10-6

pixel access,  11-4
driving a plotter with feedback,  17-2

E

8-bit color data,  4-5
editobj , 16-8
effect of clipping on feedback,  17-3
electrons,  4-2
emission,  9-4
EMMISION, 9-9
emptying the event queue,  5-3
enabling queueing for adevice,  5-4
endclosedline , 2-9
endline , 2-8
endpick , 12-2

endpoint , 2-7
endpolygon , 2-15
endqstrip , 2-27
endselect , 12-8
ENDTAG, 16-9
endtmesh , 2-21
environment variable

DISPLAY,  1-2
environment variables

for remote operation,  19-4
equation

depth-cued color,  13-6
fog,  13-12
size of control point array for NURBS,  14-14

error
floating point,  2-16
roundoff,  2-4

error messages
remote,  19-13

establishing a remote connection,  19-4
Ethernet,  19-2
eye coordinate system,  7-3

F

4Dwm,  1-2, 1-3
fast updates to material,  9-18
fat polygons,  2-19
feedback,  17-1 through 17-10

data types,  17-2
effect of clipping,  17-3
IRIS-4D/GT/GTX,  17-4
IRIS-4D/VGX,  17-7
IRIS Indigo,  17-6
Personal IRIS,  17-6
sample program,  17-8

feedback , 17-2
field of view,  7-5
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finding out if a device is queued,  5-4
finding the cursor,  5-7
finding the monitor type,  5-18
finish , 19-3
flicker, cause of in animation,  6-2
floating point calculations,  7-5
floating point precision,  2-16
fog,  13-10 through 13-14

density,  13-12
equation,  13-13
modes,  13-14
per-pixel,  13-12

fog characteristics,  13-12
fogvertex , 13-10, 13-14
font

creating,  3-7 through 3-10
selecting,  3-12

Font Manager Library,  1-4
fonts,  3-7 through 3-14
frame buffer,   4-3, 4-17, 6-1

standard,  10-2
frame buffers,  10-1 through 10-7

RealityEngine,  10-2
frame rate,  6-3
front-facing polygons,  2-24
front buffer,  6-1
frontbuffer , 6-2

zdraw ,  8-10
frontface , 8-22
frustum,  7-5, 7-9, 7-10

G

gamma correction,  4-23
gamma ramp,  4-24
gammaramp, 4-23, 4-24
Gaussian filter for antialiasing,  15-35

gconfig
doublebuffer , 6-2
multimap , 4-22
onemap, 4-22
RGBmode, 4-5
singlebuffer , 6-2

generating a numeric identifier
for an object,  16-4

genobj , 16-4
gentag , 16-10
geometric surface,  14-16

NURBS,  14-13
geometry

bgn/end structure of,  2-2
definition,  2-1

Geometry Engine,  17-2
Geometry Pipeline,  1-1

feedback,  17-1
remote operation considerations,  19-3

getbackface , 8-22
getbuffer ,  6-7
getbutton , 5-8
getcmmode , 4-22
getcolor , 10-5
getcpos , 3-4
getcursor , 5-7, 10-21
getdcm , 13-4
getdev , 5-8
getdisplaymode , 6-7
getdrawmode , 10-7
getfont , 3-14
getgdesc , 1-7

GD_BITS, 4-3, 10-2
GD_BITS_NORM_SING_ALPHA, 15-7
GD_CIFRACT, 4-4
GD_DITHER, 4-4
GD_FOGVERTEX, 13-11
GD_LIGHTING_TWOSIDE, 9-17
GD_PIXPERSPECT, 18-33
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GD_POLYMODE, 2-30
GD_ZMAX, 8-7
GD_ZMIN, 8-7

getgpos , 2-37, 7-3
getlstyle , 2-10
getlwidth , 2-11
getmap , 4-22
getmatrix , 7-29
getmcolor , 4-18, 10-5
getmonitor , 5-18
getnurbsproperty , 14-21
getopenobj , 16-8
getothermonitor , 5-19
getscrbox , 7-29
getscrmask , 7-28
getting color information,  4-18
getting font information,  3-14
getting the size of the viewport,  7-27
getvaluator , 5-7
getvideo , 5-20
getviewport , 7-27
getwritemask , 10-10
getzbuffer , 8-3
gflush , 2-2, 19-2
ghost devices,  5-13
GLC_OLDPOLYGON, 2-31
GLC_ZRANGEMAP, 13-3
glcompat , 13-3
GL Demos, 14-1
global state attributes,  1-10
glresources , 5-2
GL timers,  5-12
GLX group of commands,  5-2
Gouraud shading,  4-8, 4-10, 4-12, 10-7

color map mode,  4-17
performance,  4-9

graphical object
creating,  16-2
defintion,  16-1
sample,  16-3

graphical objects,  16-1
graphics development environment,  1-1
Graphics Library,  xxi

network transparency,  1-2
Graphics Library,query version,  1-8
graphics primitives,  2-1
graphics server,  19-12
graphics server daemon,  19-12
gRGBcolor , 4-8
gRGBmask, 10-10
gross clipping,  3-4
gselect , 12-8
gsync,  6-8

H

hardware
cursor,  10-17
feedback,  17-1 through 17-10
query,  1-7

haze,  13-10
hidden-surface removal,  8-1 through 8-26
hierarchical drawing,  7-20
hierarchical object,  16-5
hierarchies,  16-1
hierarchy

diagram,  16-6
highlights on surfaces,  9-3
hint

noport , 4-24
scrsubdivide , 18-45
texbind , 18-45
texdef2d , 18-44
texture caching,  18-45
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texture performance,  18-43
hits,  12-1
hostname,  1-3
how a writemask works,  10-8

I

iconsize , 5-14
immediate mode,  2-1
implicit representations,  14-2
improving lighting performance,  9-22
incident light,  9-2
include files,  1-2
independent variable,  14-2
indirect light,  9-3
inetd daemon,  19-13
infinite light source,  9-9
infinite viewpoint,  9-10
initnames , 12-5
INPUTCHANGE, 5-3, 5-14
input devices,  5-10 through 5-17

classes,  5-10
cursor,  5-13
keyboard,  5-13

input event,  5-1
input focus,  5-2

testing for change,  5-14
instructions

how to create a cursor,  10-19
how to draw a NURBS surface,  14-14
how to draw old-style surface patches,  14-33
how to set up depth-cueing,  13-2
how to set up fog,  13-11
how to set up lighting,  9-4
how to set up picking,  12-2
how to set up queueing,  5-3
how to set up texture mapping,  18-6

how to use man pages,  xxv
how to use sample programs,  xxii

Internet,  19-12
interpolation

texture,  18-38
interrupts limited for remote operation,  19-5
IRIS-4D/GT/GTX feedback,  17-4
IRIS-4D/VGX

clearing of z-buffer,  8-9
double-buffered overlay/underlay,  10-7
feedback,  17-7
fog,  13-10
mesh handling,  2-28
stenciling,  8-16
subpixel,  15-4
swapping multiple buffers,  6-3

IRIS Font Manager,  3-1
IRIS Indigo

allows local lights in color map mode,  9-25
backface removal,  8-21
dithering,  4-4
feedback,  17-6
fog,  13-10
no overlay/underlay on starter system,  10-1
pixel formats,  11-3
querying for perspective
correction of texture,  18-33
texture perspective correction in SW,  18-32
z-buffer in software,  8-2

IRIX,  1-1
isobj , 16-4
isqueued , 5-4
istag , 16-9
izoom,  18-29

J

jumps limited for remote operation,  19-5
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K

keepaspect , 7-6
kernel

filter,  18-20
keyboard

ringing the bell,  5-17
setting duration of bell,  5-17
turning on/off key click,  5-16
turning on/off lights,  5-16

keyboard device,  5-13
knot multiplicity,  14-8
knots,  14-5, 14-8
knot sequence,  14-8

L

-lc_s,  1-4
-lfm_s,  1-4
-lgl_s,  1-4
-lm_s,  1-4
-lsun,  1-4
labeling dial and button box indicators,  5-17
lampoff , 5-16
lampon , 5-16
LCOLOR, 9-9
Level-of-Detail,  18-24, 18-29
library

shared C,  1-4
shared Graphics Library,  1-4

light
ambient,  9-4, 9-9
attenuation,  9-14
emmited,  9-4
incident,  9-2
reflected,  9-2
wavelength,  9-2

lighting,  9-1 through 9-27

binding,  9-11
changing currently bound conditions,  9-13
defaults,  9-13
enabling,  9-11
how calculated,  9-6
in color map mode,  9-24
moving a light from frame to frame,  9-13
performance,  9-22
performance of updates,  9-19
two-sided,  9-18

lighting model,  9-10
light source

targets,  9-11
light sources,  9-9
limitations of lighting in color map mode,  9-24
linear interpolation of texture,  18-38
line of sight,  7-13, 7-14
lines

antialias,  15-15
old-style,  2-39
style,  2-10
width,  2-11

linestyle
definition,  2-10
specifying,  2-10

linewidth , 2-11
linewidthf , 2-11
linking,  1-4
Live Video Digitizer,  5-21
lmbind , 9-12, 9-21
LMC_AD, 9-20
LMC_AMBIENT, 9-20
LMC_COLOR, 9-20
LMC_DIFFUSE, 9-20
LMC_EMISSION, 9-20
LMC_NULL, 9-20
LMC_SPECULAR, 9-20
lmcolor , 9-19

performance,  9-19
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lmdef , 9-7, 9-8, 9-12, 9-14, 9-21
LMNULL, 9-7
loadmatrix , 7-29
loadname , 12-4
local host,  1-3
LOCALVIEWER, 9-10
LOCALVIEWER performance,  9-23
local viewpoint,  9-10
LOD,  18-24, 18-29
logicop , 15-4
lookat , 7-12, 7-14
lrectread , 11-6, 11-16, 18-10
lrectwrite , 11-7
lRGBrange , 13-4
lsetdepth ,  8-7, 13-3, 13-5
lshaderange , 13-4, 13-5, 13-10
lsrepeat , 2-11

M

makeobj , 16-2
maketag , 16-9
makewhatis, xxvi
making a light move from frame to frame,  9-13
man, xxv
man pages,  xxv
mapcolor , 4-16, 10-5, 13-5
mapw, 16-13
mapw2, 16-13
mask

linestyle,  2-10
pattern,  2-16

material
defining,  9-8
different front and back,  9-18
fast updates,  9-18
transparent,  9-21

matrix mode,  7-19
matrix multiplication,  7-19
maximum z value, querying for,  8-7
MAXLIGHTS light sources limit,  9-11
memory management

objects,  16-12
texture,  18-45

meshes 2-21 through 2-28
changing vertex sequence,  2-23
drawing,  2-21
vertex sequence,  2-22

minification filters,  18-17
minimum z value, querying for,  8-7
MIPmap

filter kernel,  18-20
quadlinear,  18-18
trilinear,  18-18

mixed-model programming,  5-2
mmode, 7-20

 for fog,  13-11
MTEXTURE, 18-33
pushmatrix , 7-21

mode
color map,  4-15 through 4-20
double buffer,  6-1, 6-2
fog,  13-14
for bitplanes,  10-5
for normal frame buffer,  10-6
multimap,  4-22
onemap,  4-22
querying color,  4-8
querying for display,  6-7
RGB,  4-5 through 4-15
setting up for animation,  6-2
single buffer,  6-1, 6-2

modeling transformations,  7-16 through 7-19
ModelView matrix,  7-3, 7-19, 7-29,

9-11,9-13,  9-22
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monitor
color display,  4-2
other types,  5-19
querying for type,  5-18
setting type,  5-18

Motif,  5-2
move, 2-39
MPROJECTION, 7-19
msalpha ,  15-47
mspattern ,  15-45
mssize ,  15-38
mswapbuffers ,  6-3
MTEXTURE, 7-19
multimap mode,  4-22
multimatrix mode in lighting,  9-11
multiple server I/O,  5-2
multisampling,  15-37 through 15-47
multmatrix , 7-29
MVIEWING, 7-19

N

name stack,  12-2, 12-4
naming the output file,  1-4
network-transparent feature of GL,  1-2
network-transparent GL,  19-1 through 19-16

callback limit,  19-5
configuration,  19-12
connection,  19-4
DISPLAY,  1-2
error messages,  19-13
limitations,  19-5
linking,  19-2
linking for NIS,  1-4
non-IRIS hosts product,  19-2
sample application,  19-1
server,  1-3

Network Information Service,  1-4, 19-12

network transparency,  19-1
newtag , 16-9
NIS,  1-4, 19-12
noise , 5-7, 5-12
non-IRIS hosts,  19-2
non-recommended subroutines,

2-37 through 2-42
Non-uniform Rational B-splines,  14-1
non-uniform scaling,  7-18
noport , 4-24
normal, current,  9-5
NORMALDRAW, 10-6

swapping buffers in,  6-4
writemasks,  10-9

normal frame buffer modes,  10-6
normalized coordinate system,  7-3
normals,  9-5

non-unit-length,  9-6
NTSC,  5-21
NURBS,  14-1 through 14-27

circle,  14-12
color surface,  14-17
conic sections,  14-12
cross-plot,  14-4
culling,  14-21
curve as a trimming curve,  14-20
curves,  14-11 through 14-13
definition,  14-11
enabling error messages,  14-21
formula for size of control point array,  14-14
further reading,  14-27
geometric surface,  14-16
offset in control point array,  14-15
piecewise linear trim curve,  14-20
properties,  14-21 through 14-22
surfaces,  14-13 through 14-18
tessellation,  14-21
texture surface,  14-17
trimming,  14-18 through 14-21
weight,  14-10
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nurbscurve , 14-11
nurbssurface , 14-13

O

-o,  1-4
objdelete ,  16-10
object

closing a definition,  16-2
creating,  16-2
deleting,  16-4
drawing,  16-4
editing,  16-8
hierarchy,  16-5
identifying by number,  16-4
memory management,  16-12
tags,  16-9
testing for existence,  16-4

object coordinate system,  7-2
objinsert , 16-10
objreplace , 16-11
offset,  14-15
old-style

curves,  14-28, 14-28 through 14-33
drawing,  2-30 through 2-42
lines,  2-39
pixels,  11-16
points,  2-38
polygons,  2-40
polygon subroutines,  2-41
surfaces,  14-28, 14-33 through 14-34

on-line man pages,  xxv
onemap mode,  4-22
opening a window,  1-6
operating system,  1-1
order of pixel operations,  11-16
order of the polynomial,  14-5
order of transformations,  7-18, 7-19
order of vertices in lighting,  9-5

origin
cursor,  10-20

ortho , 7-10, 7-11
ortho2 , 2-4, 7-11, 12-3
orthographic projection,  7-4, 7-10
output file

naming,  1-4
OVERDRAW, 10-6

swapping buffers in,  6-4
writemasks,  10-9

overlapping polygons,  8-2
overlay

bitplanes,  10-3
definition,  10-1
non-recommended routines,  10-7
user-defined,  10-15

overlay , 10-15

P

packing pixel data,  11-10, 11-14
PAL,  5-21
parameter,  14-2
parameterization, in textures,  18-33
parametric bicubic surface,  14-33
parametric representations,  14-2
parametric surface,  14-13
patterns,  2-16
pclos , 2-40
pclose warning,  2-40
per-pixel fog,  13-12
performance

animation,  6-6
font,  3-1
Gouraud shading,  4-9
improving lighting,  9-22
lmcolor limitations,  9-19
optimizing polygon,  2-12
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polygon rendering,  2-31
texture,  18-43 through 18-46
texture alpha,  18-45
two-sided lighting,  9-23

permission for connections,  19-4
Personal IRIS

8-bit pixel formats,  11-3
dithering,  4-4
feedback,  17-6
no overlay/underlay on B-bit models,  10-1
set Gouraud or depthcue for dithering,  4-4
speeding up czclear , 8-9

perspective , 7-5
perspective projection,  7-4
phosphors,  4-2
pick , 12-2
picking,  12-1 through 12-8

size of region,  12-4
picksize , 12-4
piecewise linear trimming curve,  14-20
piecewise polynomial,  14-5
pixel,  4-2, 4-4, 8-23

centering,  15-4
pixels

accessing,  11-2
centering,  11-4
centering on integers,  7-11
changing fill directions,  11-12
copying,  11-7
customizing operations,  11-10
formats,  11-2
formats of IRIS Indigo,  11-3
high-performance reading/writing,  11-3
old-style subroutines,  11-16
order of operations,  11-16
packing/unpacking,  11-14
setting read source,  11-4
writing,  11-7

pixmode , 11-10
PM_EXPAND, 11-11

PM_OFFSET, 11-16
PM_SHIFT, 11-10
PM_SIZE, 11-14
PM_STRIDE, 11-13
pmv, 2-40
pntsize , 2-7
pntsizef , 2-7
pntsmooth , 15-15

color map mode,  15-11
point-sampled polygons,  2-17 through 2-20
point and click interface,  12-1
point light source,  9-9
points

antialiased color map,  15-11
drawing,  2-7
old-style,  2-38
size,  2-7

polarview , 7-12, 7-13
polf , 2-41
polling,  5-2, 5-7 through 5-10

button,  5-8
multiple valuators,  5-8
valuator,  5-7

poly , 2-41
polygon

antialiased,  15-22
bowtie,  2-15
concave,  2-13
convex,  2-12
definition,  2-12
display anomalies,  2-20
distortion,  2-16
drawing,  2-15
fat,  2-19
fill patterns,  2-16
front-facing,  2-24
Gouraud shaded,  4-8
non-planar,  2-16
old-style,  2-40
optimizing performance,  2-12
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outlined in old-style drawing,  2-31
overlapping,  8-2
point-sampled,  2-17 through 2-20
rendering,  2-29
simple,  2-12
true area of,  2-19

polyline
definition,  2-8
drawing,  2-8

polymode , 2-29
polynomials,  14-5
pop-up menu callbacks

limited for remote operation,  19-5
pop-up menus,  10-3
popmatrix , 7-21
popname, 12-5
popviewport , 7-28
POSITION, 9-9, 9-17
position of a light source,  9-10
precision in hardware calculations,  2-16
primitive

character,  3-2
lighted,  9-4
line,  2-8
NURBS,  14-11
overlapping,  15-13
point,  2-7
polygon,  2-12
q-strip,  2-21, 2-27 through 2-28
smooth,  15-10
t-mesh,  2-21 through 2-27

primitives,  2-1, 2-6
program relinking to run remotely,  19-2
projection

orthographic,  7-4, 7-10
perspective,  7-4

Projection matrix,  7-5, 7-19, 7-30
projection transformations,  7-4 through 7-12

for picking,  12-3
window,  7-9

properties of NURBS,  14-21
pruning,  16-5
PUPDRAW, 10-6
pushattributes/popattributes

when calling objects,  16-5
pushmatrix , 7-21
pushname , 12-4
pushviewport , 7-28
pwlcurve , 14-20
PYM_FILL , 2-29
PYM_HOLLOW, 2-30
PYM_LINE, 2-29
PYM_POINT, 2-29

Q

q-strips,  2-27 through 2-28
definition,  2-21
reducing to triangles,  2-28

qdevice , 5-4, 5-13
qenter , 5-4
QFULL, 5-3
qgetfd , 5-5
qread

reading the queue,  5-5
remote,  19-5

qreset , 5-3, 5-5
qtest , 5-5
quadlinear MIPmap,  18-18
queing, finding out if a device is queued,  5-4
query

alpha bitplanes,  15-7
current linestyle,  2-10
depth-cueing,  13-4
font information,  3-14
system version,  1-7
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queue,  5-2
creating entries,  5-4
emptying,  5-3
limit,  5-3
reading,  5-5
reading multiple entries,  5-5
resetting,  5-5
testing for event,  5-5

queueing,  5-2, 5-3 through 5-7
disabling,  5-4
enabling,  5-4
how to set up,  5-3
keyboard,  5-13
maximum efficiency,  5-3
window manager events,  5-14

quitting a window,  5-14

R

Raster Manager (RM) boards,  15-37
rational,  14-11
readdisplay , 11-5
readfds, 5-6
reading pixels,  11-4
reading location of,  5-6
reading man pages,  xxv
reading multiple queue entries,  5-5
reading video registers,  5-20
README for sample programs,  xxii
readsource , 11-4
RealityEngine

antialiasing,  15-36 through 15-47
bitplanes,  10-16
color,  4-5
color map size,  4-7
feedback,  17-8
fog,  13-10
framebuffers,  10-2
multisample buffer,  10-2

stenciling,  8-16
stereo buffering,  10-4
swapbuffers,  6-3
z-buffer size,  8-2

recording events,  5-12
rectangle subroutines,  2-32
rectangles, drawing,  2-32
rectcopy , 11-7
rectread , 11-5
rect/rectf , 2-32
rectwrite , 11-7
rectzoom , 11-7
REDRAW, 5-3, 5-14
REDRAWICONIC, 5-14
reducing graphics jerkiness

in remote applications,  19-3
reflectance,  9-3

diffuse,  9-3
specular,  9-3

reflected light,  9-2
reflection mapping,  18-34
remote

configuration,  19-12
connection,  19-4
error messages,  19-13
interrupts,  19-5
jumps,  19-5

remote display of graphics,  19-1
REMOTEHOST, 19-4
removing backfacing polygons,  8-22
removing frontfacing polygons,  8-22
rendering

averaging with accumulation,  15-31
bowtie polygons,  2-16
concave polygons,  2-13
improving polygon performance,  2-31
into 2 buffers,  6-3
NURBS,  14-21
polygons,  2-29
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resetting the queue,  5-5
resolution of the z-buffer,  8-3
RGB mode,  4-5 through 4-15

antialiasing,  15-13
depth-cueing,  13-6
double buffering in,  6-2
writemasks,  10-9

RGBmode, 4-5
RGBsize,  15-41
RGB triple,  4-2, 4-5, 4-7
RGBwritemask , 10-9
right-hand rule,  2-24, 9-5
ringbell , 5-17
ringing the keyboard bell,  5-17
rlogin, 19-4
rot , 7-17
rotate , 7-17
round-off errors,  11-4
roundoff error,  2-4

S

sample program
aliasing,  15-2

accumulation,  15-32
color map line,  15-17
points in color map mode,  15-11
RGB mode line,  15-19
RGB mode points,  15-13
RGB polygon,  15-22
RGB polygon corrected,  15-27
RGB polygon patch,  15-24

blending,  15-9
cursors,  10-21
depth-cueing,  13-7
drawing a hexagon,  2-15
drawing a polygon,  2-9
drawing lines,  2-5, 2-8
drawing meshes,  2-25

drawing old-style rectangles,  2-33
drawing points,  2-7
drawing with writemasks,  10-12
feedback,  17-8
NURBS,  14-22
object editing,  16-11
picking,  12-5
selecting,  12-9
vertex subroutines,  2-4
writemasks,  10-10

sample programs
where located,  xxii

scale , 7-18
scaling of z coordinates,  8-7
sclear , 8-19
scrbox , 7-28
screen

setting blanking time,  5-18
turning on/off,  5-18

screen boxes,  2-33
screenmask,  3-3, 7-27
scrmask , 7-27, 11-7
scrsubdivide , 18-33, 18-38 through 18-40
searching man pages by key word,  xxv
select, 5-5
selecting,  12-8 through 12-10
selecting a bitplane for drawing,  10-1
selecting region,  12-8
server,  1-3
servers,  19-1
setbell , 5-17
setcursor , 10-21
setdblights , 5-17
setlinestyle , 2-10
setmap , 4-22
setmonitor , 5-18
setnurbsproperty , 14-21
setting screen blanking time,  5-18
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setting the duration of keyboard bell,  5-17
setting the monitor type,  5-18
setting up lighting,  9-4
setvaluator , 5-16
setvideo , 5-19
shademodel , 4-9
shademodel(FLAT) , 4-9
shademodel(GOURAUD) , 4-9
shared Graphics Library,  1-4
shared library,  1-2

C,  1-4
for network-transparent GL,  1-2

Sharpen,  18-23 through 18-27
shifting pixel data,  11-10
SHININESS, 9-8
simple polygon,  2-12
simultaneous clearing

of color and z-buffer,  8-8
singlebuffer , 6-2
single buffer mode,  6-1, 6-2
sizing the viewport,  7-26
SkyWriter

clearing of z-buffer,  8-9
double-buffered

overlay/underlay,  10-7
fog,  13-10
mesh handling,  2-28
per-pixel fog,  13-12
perspective correction

of texture in hardware,  18-33
stenciling,  8-16
subpixel,  15-4
swapping multiple buffers,  6-3
texture perspective correction,  18-32
TX_MIPMAP_TRILINEAR filter , 18-19

sleep, 2-6
smoke,  13-10
Spaceball device,  5-15
SPECULAR, 9-8

specular reflectance,  9-3
defining for material,  9-8
depends on viewpoint,  9-8

spline,  14-5
SPOTDIRECTION, 9-16
SPOTLIGHT, 9-16
spotlight,  9-16

attenuation,  9-17
direction,  9-16

sprintf, 4-7
SRC_AUTO, 11-4
SRC_BACK, 11-4
SRC_FRAMEGRABBER, 11-4
SRC_ZBUFFER, 11-4
SS_DEPTH, 18-39
stack matrix,  7-20
STARTTAG, 16-9
stencil , 8-16
stenciling,  8-16 through 8-21
stencil planes,  8-18

clearing,  8-19
enabling,  8-19

stensize,  15-41
stensize , 8-18
stereo buffering,  10-4
stowed windows,  5-14
structure, using offsets to specify data in,  14-15
strwidth , 3-5
subimage,  11-13, 18-29
subpixel , 15-4, 15-10
subpixel accuracy,  15-4 through 15-5
surface, transparent,  9-21
surface normals,  9-5
surface patch,  14-33
surfaces, old-style,  14-28, 14-33 through 14-34
swapbuffers,  6-3
swapinterval,  6-7
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swapping buffers, defining interval for,  6-7
swapping multiple buffers,  6-3
swaptmesh , 2-23, 2-24
swimming effect of texture,  18-37
swritemask , 8-19

T

3-D textures,  18-4
t-mesh,  2-21 through 2-27

definition,  2-21
t2d , 18-33
t2f , 18-33
t2i , 18-33
t2s , 18-33
tags,  16-9
TCP socket connections,  19-12
tessellation

controlling the fineness of for NURBS,  14-21
definition,  14-21

testing a window
for closure,  5-14
for quitting,  5-14
for stowing,  5-14
icon needed,  5-14
redraw needed,  5-14

testing for an existing object,  16-4
testing for button input,  5-6
testing for change of input focus,  5-14
testing the queue for events,  5-5
tevdef , 18-40
texbind , 18-11
texdef2d , 18-11
texdef3d , 18-11
texels,  18-3
texel size,  18-13
texgen , 18-33

text, drawing,  3-2
texture,  18-1 through 18-50

alpha hints,  18-45
automatic generation,  18-33 through 18-34
blending,  18-41
blurring,  18-21
components,  18-7
contour,  18-35
coordinates,  18-33 through 18-35
decals,  18-42
environment,  18-40 through 18-42
filters,  18-16 through 18-21
format of image array,  18-9
image,  18-6
interpolation,  18-38
look-up tables, 18-36
magnification,  18-16
memory management,  18-45
minification,  18-16, 18-17
MipMap filter,  18-17 through 18-21
MipMap performance,  18-44
NURBS surface,  14-13, 14-17
performance,  18-43 through 18-46
perspective correction,  18-32
reflection mapping,  18-34
repeating,  18-12
scrsubdivide  hints,  18-45
setting up,  18-6
swimming,  18-37through 18-39

texture mapping
definition,  18-3

TG_CONTOUR, 18-34
TG_LINEAR, 18-34
TG_SPHEREMAP, 18-34
tie , 5-6
timer devices,  5-12
tokens,  19-2

window manager,  5-14
transformation, user-defined,  7-29
transformation matrices,  7-19
transformation matrix,  7-16, 7-19
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transformations,  7-2
order of,  7-18, 7-19

translate , 7-17
transparency,  8-23, 9-21

blending,  15-5
transparent surfaces,  9-21
tree,  16-6
trilinear MIPmap,  18-18
trimming a NURBS surface,

14-18 through 14-21
trimming curves,  14-18

orientation,  14-18
piecewise linear,  14-20

trimming loop,  14-18
turning on/off

cursor,  5-6
depth-cueing,  13-4
dial and button box lights,  5-17
keyboard click,  5-16
keyboard lights,  5-16
screen,  5-18

TV_BLEND, 18-40, 18-41
TV_DECAL, 18-41, 18-42
TV_MODULATE, 18-40, 18-41
twist,  7-13, 7-14
two-sided lighting,  9-17

performance,  9-23
TWOSIDE, 9-17
TX_MAGFILTER, 18-12
TX_MINFILTER , 18-12
TX_REPEAT, 18-12
TX_TILE , 18-13
TX_WRAP, 18-12

U

UNDERDRAW, 10-6
swapping buffers in,  6-4
writemasks,  10-9

underlay
bitplanes,  10-3
definition,  10-1
non-recommended routines,  10-7
user-defined,  10-15

underlay , 10-15
unpacking pixel data,  11-10, 11-14
unqdevice , 5-4
updating active materials,  9-18
user-defined transformation,  7-29
user input in a GL program,  5-1
user interface,  5-1

V

valuator
names of,  5-12
noisy,  5-7
polling,  5-7
polling multiples,  5-8

version, querying,  1-7
vertex,  2-1

normals,  2-24
order for front-facing polygons,  2-24
subroutines,  2-2, 2-3

vertex ordering, importance of in lighting,  9-5
video,  5-17 through 5-21

enabling the LVD option,  5-21
formats,  5-21
reading registers,  5-20
setting hardware registers,  5-19

videocmd , 5-21
viewing transformation,  7-3
viewing transformations,  7-12 through 7-16
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viewpoint
defining,  7-13
for lighting,  9-10

viewport,  3-3, 7-26 through 7-29
viewport , 7-26
volume rendering,  18-5

W

wavelength of light,  9-2
weight of control points,  14-10
window

opening,  1-6
quitting,  5-14
testing for closure,  5-14
testing for iconification,  5-14
testing if redraw needed,  5-14

window , 7-9
window coordinate system,  7-3
window manager

4Dwm, 1-2, 1-3
queueing events from,  5-14

window manager tokens,  5-14
WINFREEZE, 5-14
WINQUIT, 5-14
WINSHUT, 5-14
WINTHAW, 5-14
wireframe, definition,  2-1
wmpack, 10-10
world coordinate system,  7-3
writemask,  10-7

definition,  10-7
how it works,  10-8

writemask , 10-9, 11-7
writemasks,  10-7 through 10-15
writing pixels,  11-7
writing to the z-buffer,  8-10

X

X client,  1-2
X input model,  5-2
xman, 1-2
X server,  1-2, 1-3, 5-2
xterm, 1-2
Xt routines,  5-2
X Window System,  1-2, 5-2

Z

z-buffer,  8-2 through 8-15
changing comparison test,  8-14
clearing,  8-8
enhancing resolution of,  8-3
writing directly to,  8-10

zbsize,  15-41
zbuffer , 8-3
z coordinates, scaling,  8-7
zdraw , 8-10
zfar,  8-3
zfar, 13-5
znear,  8-3
znear, 13-5
z values for depth-cueing,  13-3
zwritemask , 8-15
z-buffer

zwritemask , 8-15


