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View plane 

o View plane normal 

View volume 

o 
View window 

0 

Viewing coordinates 

Visibility 

o 

For an orthographic projection, the results are independent of 
view distance since the projection is parallel to the N axis. 

For perspective projections, the view distance alters the 
divergence of the projection rays between the center of 
projection (reference point) and the window bounds of the 
view plane. For perspective projections, view distance must 
be negative if the viewing coordinate system is right-handed 
and positive if the viewing coordinate system is left-handed. 

For plan oblique and elevation oblique projections, changing 
the view distance slides the projection across the view plane. 

The plane in the viewing coordinate system defined by N = 
view plane distance. This is the plane in which the view 
window is specified. 

The direction of the N axis of the viewing coorinate system. It 
establishes the orientation in space of the view plane centered 
on the origin of the view plane. The view plane normal vector 
can have any length but the vector cannot be identically zero. 

The set of points in world coordinates between the hither and 
yon planes whose projections on the view plane lie within the 
view window. For parallel projections, the view volume is a 
parallelepiped with a rectangular cross-section. For 
perspective projections, the view volume is a frustum; that is, 
a truncated pyramid. 

A rectangular region of the view plane that determines what 
portion of a projected image is displayed. Points in the region 
have coordinates satisfying: 

umin < U< umax 
- -

vmin < v< vmax 
-

N = view distance 

A three-dimensional coordinate system with axes labeled U, 
V, and N. Except for plan oblique projection, the U axis 
always corresponds to "right" on the screen and the V axis 
always corresponds to "up" on the screen. The N axis points 
into or out of the screen, depending on the handedness of the 
viewing coordinate system. In a right-handed coordinate 
system (default) N points out of the screen. In a left-handed 
system N points into the screen. 

Determines whether or not a structure will be visible when it 
is displayed. Three techniques determine visibility: visibility 
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Visibility mask 

Visibility range 

World coordinates 

Yon distance in world 
coordinates 

mask, visibility range, and name sets. A structure is C 
displayed only if it meets the visible range, visible mask, and / 
name set criteria. 

A means of determining whether a structure is visible at 
display time. The structure mask is compared to the 
viewport's visibility mask. For the structure to be displayed, 
at least one bit must be "1" in both the structure mask and 
the viewport's visibility mask. 

A range of visible values that is assigned to a viewport. A 
structure can be displayed only if the structure value lies 
between the specified bounds of the range, including the end 
values. 

The name given to the modeling coordinate system of a 
structure displayed in a viewport. The world coordinate 
system is a right-handed, three-dimensional Cartesian 
coordinate system. 

Used to specify part of the view volume. This value deter­
mines the signed distance of the yon (or far) clipping plane 
from the reference point. If the viewing coordinate system is 
left-handed, then points with N greater than the yon distance 
are invisible. If the viewing coordinate system is 
right-handed, points with N less than the yon distance are 
invisible. 
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Index 

The letter f means '~and the following page"; the letters If mean "and the following pages". Symbols are 
listed at the beginning of the index. 

2D GMR 
compared to 3D GMR 13-7 
(see DOMAiN 2D Graphics Metafile Resource) 

3D GMR routines 
G:NIR_$4X3_MATRIX_CONCATENATE 5-4 
GMR_$4X3_MATRIX_IDENTITY 5-4 
GMR_$4X3_MATRIX_INVERT 5-4 
GMR_$4X3_MATRIX_REFLECT 5-4 
GMR_$4X3_MATRIX_ROTATE 5-4 
GMR_$4X3_MATRIX_ROTATE_AXIS 5-4· 
GMR_$4X3_MATRIX_SCALE 5-4 
GMR_$4X3_MATRIX_TRANSLATE 5-4 
GMR_$ABLOCK_ASSIGN_DISPLAY 6-4, 9-13 
GMR_$ABLOCK_ASSIGN_ VIEWPORT 6-4, 9-13 
GMR_$ABLOCK_COPY 6-8 
GMR_$ABLOCK_CREATE 6-5 
GMR_$ABLOCK_DELETE 6-8 
GMR_$ABLOCK_INQ_FILL_COLOR 6-7 
GMR_$ABLOCK_INQ_FILL_INTEN 6-7 
GMR_$ABLOCK_INQ_LINE_COLOR 6-7 
GMR_$ABLOCK_INQ_LINE_INTEN 6-7 
GMR_$ABLOCK_INQ_LINE_TYPE 6-7 
GMR_$ABLOCK_INQ_MARK_COLOR 6-7 
GMR_$ABLOCK_INQ_MARK_INTEN 6-7 
GMR_$ABLOCK_INQ_MARK_SCALE 6-7 
GMR_$ABLOCK_INQ_MARK_TYPE 6-7 
GMR_$ABLOCK_INQ_TEXT_EXPANSION 6-7 
GMR_$ABLOCK_INQ_TEXT_HEIGHT 6-7 
GMR_$ABLOCK_INQ_TEXT_INTEN 6-7 
GMR_$ABLOCK_INQ_TEXT_PATH 6-7 
GMR_$ABLOCK_INQ_TEXT_SLANT 6-8 
GMR_$ABLOCK_INQ_TEXT_SPACING 6-8 
GMR_$ABLOCK_INQ_TEXT_UP 6-8 
GMR_$ABLOCK_SET_FILL_COLOR 6-6 
GMR_$ABLOCK_SET_FILL_INTEN 6-6 
GMR_$ABLOCK_SET_LINE_COLOR 6-6 
GMR_$ABLOCK_SET_LINE_INTEN 6-6 
GMR_$ABLOCK_SET_LINE_TYPE 6-6 
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GMR_$ABLOCK_SET_MARK_COLOR 6-6 
GMR_$ABLOCK_SET_MARK_INTEN 6-6 
GMR_$ABLOCK_SET_MARK_SCALE 6-6 
GMR_$ABLOCK_SET_MARK_TYPE 6-6 
GMR_$ABLOCK_SET_TEXT_COLOR 6-6 
GMR_$ABLOCK_SET_TEXT_EXPANSION 6-6 
GMR_$ABLOCK_SET_TEXT_HEIGHT 6-6 
GMR_$ABLOCK_SET_TEXT_INTEN 6-6 
GMR_$ABLOCK_SET_TEXT_PATH 6-6 
GMR_$ABLOCK_SET_TEXT_SLANT 6-6 
GMR_$ABLOCK_SET_TEXT_SPACING 6-6 
GMR_$ABLOCK_SET_TEXT_UP 6-6 
GMR_$ACLASS 6-2 
GMR_$ADD_NAME_SET 4-9f 
GMR_$ATTRIBUTE_SOURCE 6-2 
GMR_$COLOR_DEFINE_HSV 12-4 
GMR_$COLOR_DEFINE_RGB 12-4 
GMR_$COLOR_HSV_TO_RGB 12-4 
GMR_$COLOR_INQ_HSV 12-4 
GMR_$COLOR_INQ_MAP 12-7 
GMR_$COLOR_INQ_RANGE 12-2 
GMR_$COLOR_INQ_RGB 12-4 
GMR_$COLOR_RGB_TO_HSV 12-4 
GMR_$COLOR_SET_MAP 12-7 
GMR_$COLOR_SET_RANGE 12-2 
GMR_$COORD_DEVICE_TO_LDC 8-9, 8-9 
GMR_$COORD_INQ_DEVICE_LIMITS 8-3 
GMR_$COORD_INQ_LDC_LIMITS 8-3 
GMR_$COORD_INQ_ WORK_PLANE 10-1 
GMR_$COORD_LDC_TO_DEVICE 8-9 
GMR_$COORD_LDC_TO_ WORK_PLANE 10-1 
GMR_$COORD_LDC_TO_ WORLD 8-9 
GMR_$COORD_SET_DEVICE_LIMITS 8-3 
GMR_$COORD_SET_LDC_LIMITS 8-3 
GMR_$COORD_SET_ WORK_PLANE 10-1 
GMR_$COORD_ WORLD_TO_LDC 8-9 
GMR_$CURSOR_INQ_ACTIVE 10-3 
GMR_$CURSOR...:...INQ_PATTERN 10-3 
GMR_$CURSOR_INQ_POSITION 10-3 
GMR_$CURSOR_SET_ACTIVE 10-3 
GMR_$CURSOR_SET_PATTERN 10-3 
GMR_$CURSOR_SET_POSITION 10-3 
GMR_$DBUFF _INQ_MODE 12-8 
GMR_$DBUFF _INQ_SELECT_BUFFER 12-8 
GMR_$DBUFF _SET_DISPLAY_BUFFER 12-8 

GMR_$DBUFF _SET_SELECT_BUFFER 12-8 
GMR_$DISPLAY_CLEAR_BG_COLOR 9-3 
GMR_$DISPLAY_INQ_BG_COLOR 9-3 
GMR_$DISPLAY_REFRESH 9-1 
GMR_$DISPLAY_SET_BG_COLOR 9-3 
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GMR_$DM_REFRESH_ENTRY 9-2 
GMR_$DYN_MODE_INQ_DRA W _ENABLE 11-8 
GMR_$DYN_MODE_INQ_ENABLE 11-8 
GMR_$DYN_MODE_SET_DRA W _METHOD 11-8 
GMR_$DYN_MODE_SET_ENABLE 11-8 
GMR_$ELEMENT_DELETE 11-5 
GMR_$ELE~1ENT_INQ_INDEX 11-2 
GMR_$ELEMENT_SET_INDEX 11-2 
GMR_$F3_MESH 3-1 
GMR_$F3_MULTILINE 3-1 
GMR_$F3_POL YGON 3-1 
GMR_$F3_POLYLINE 3-1 
GMR_$F3_POLYMARKER 3-1 
GMR_$FILE_CLOSE 2-8 
GMR_$FILE_CREATE 2-8 
GMR_$FILE_INQ_PRIMARY_STRUCTURE 2-12 
GMR_$FILE_OPEN 2-8 

GMR_$INPUT_DISABLE 10-5 
GMR_$INPUT_ENABLE 10-5 
GMR_$INPUT_EVENT_WAIT 10-7 
GMR_$INQ_ADD_NAME_SET 4-9£ 
GMR_$INQ_ATTRIBUTE_SOURCE 6-2 
GMR_$INQ_CONFIG 8-3 
GMR_$INQ_F3_MESH 3-1 
GMR_$INQ_F3_MULTILINE 3-1 
GMR_$INQ_F3_POLYGON 3-1 
GMR_$INQ_F3_POLYLINE 3-1 
GMR_$INQ_F3_POLYMARKER 3-1 
GMR_$INQ_FILL_COLOR 4-4 
GMR_$INQ_INSTANCES 5-lf 
GMR_$INQ_INSTANCE_TRANSFORM 5-lf 
GMR_$INQ_LINE_COLOR 4-4 
GMR_$INQ_LINE_TYPE 4-4 
GMR_$INQ_MARK_COLOR 4-4 
GMR_$INQ_MARK_INTEN 4-7 
GMR_$INQ_MARK_SCALE 4-7 
GMR_$INQ_MARK_TYPE 4-7 
GMR_$INQ_REMOVE_NAME_SET 4-9£ 
GMR_$INQ_TAG 13-1 
GMR_$INQ_TEXT 3-1 
GMR_$INQ_TEXT_COLOR 4-8£ 
GMR_$INQ_TEXT_EXPANSION 4-8£ 
GMR_$INQ_TEXT_HEIGHT 4-8£ 
GMR_$INQ_TEXT_INTEN 4-8£ 
GMR_$INQ_TEXT_PATH 4-8£ 
GMR_$INQ_TEXT_SLANT 4-8£ 
GMR_$INQ_TEXT_SPACING 4-8£ 
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GMR_$INQ_TEXT_UP 4-8f 
GMR_$INSTANCE_ECHO 10-17 
GMR_$INSTANCE_ECHO_INQ_METHOD 10-17 
GMR_$INSTANCE_ECHO_SET_METHOD 10-17 
GMR_$INSTANCE_TRANSFORM 5-1f 
GMR_$INSTANCE_TRANSFORM_FWD_REF 5-1f 
GMR_$LINE_COLOR 4-4 
GMR_$LINE_TYPE 4-4 
GMR_$MARK_COLOR 4-4 
GMR_$MARK_INTEN 4-7 
GMR_$MARK_SCALE 4-7 
GMR_$MARK_TYPE 4-7 
GMR_$PICK 10-8 
GMR_$PICK_INQ_APERTURE_SIZE 10-13 
GMR_$PICK_INQ_ CENTER 10-13 
GMR_$PICK_INQ_ECHO_METHOD 10-16 
GMR_$PICK_INQ_METHOD 10-10 
GMR_$PICK_SET_APERTURE_SIZE 10-13 
GMR_$PICK_SET_ECHO_METHOD 10-16 
GMR_$PICK_SET_METHOD 10-10 
GMR_$PRINT_DISPLAY 14-1 
GMR_$PRINT_ VIEWPORT 14-1 
GMR_$REMOVE_NAME_SET 4-9f 
GMR_$REPLACE_INQ_FLAG 11-3 
GMR_$REPLACE_SET_FLAG 11-3 
GMR_$STRUCTURE_CLOSE 2-9 
GMR_$STRUCTURE_COPY 2-9, 11-6 
GMR_$STRUCTURE_CREATE 2-9 
GMR_$STRUCTURE_DELETE 2-9, 11-4 
GMR_$STRUCTURE_ERASE 2-9, 11-6 
GMR_$STRUCTURE_INQ_BOUNDS 2-9 
GMR_$STRUCTURE_INQ_COUNT 2-9 
GMR_$STRUCTURE_INQ_ID 2-9 
GMR_$STRUCTURE_INQ_INSTANCES 2-9 
GMR_$STRUCTURE_INQ_NAME 2-9 
GMR_$STRUCTURE_INQ_OPEN 2-9 
GMR_$STRUCTURE_INQ_TEMPORARY 2-11 
GMR_$STRUCTURE_INQ_ VALUE_MASK 2-11 
GMR_$STRUCTURE_OPEN 2-9 
GMR_$STRUCTURE_SET_NAME 2-9 
GMR_$STRUCTURE_SET_TEMPORARY 2-11 
GMR_$STRUCTURE_SET_ VALUE_MASK 2-11 
GMR_$TAG 13-1 
GMR_$TAG_LOCATE 13-1 
GMR_$TERMINATE 2-6 
GMR_$TEXT 3-1 
GMR_$TEXT_COLOR 4-8f 
GMR_$TEXT_EXPANSION 4-8f 
GMR_$TEXT_HEIGHT 4-8f 
GMR_$TEXT_INQ_ANCHOR_CLIP 9-14 
GMR_$TEXT_INTEN 4-8f 
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GMR_$TEXT_PATH 4-8f 
GMR_$TEXT_SET_ANCHOR_CLIP 9-14 
GMR_$TEXT_SLANT 4-8f 
GMR_$TEXT_SPACING 4-8f 
GMR_$TEXT_UP 4-8f 
GMR_$VIEW _INQ_COORD_SYSTEM 7-8 
GMR_$VIEW _INQ_OBLIQUE 7-4 
GMR_$VIEW _INQ_PROJECTION_TYPE 7-4 
GMR_$VIEW _INQ_REFERENCE_POINT 7-6 
GMR_$VIEW _INQ_STATE 7-19 
GMR_$VIEW _INQ_TRANSFORM 7-19 
GMR_$VIEW_INQ_UP_VECTOR 7-8 
GMR_$VIEW _INQ_ VIEW_DISTANCE 7-6 
GMR_$VIEW _INQ_ VIEW _PLANE_NORMAL 7-6 
GMR_$VIEW _INQ_YON_DISTANCE 7-17 
GMR_$VIEWPORT_SET_PATH_ORDER 10-10 
GMR_$VIEWPORT_SET_PICK 10-14 
GMR_$VIEW_SET YON_DISTANCE 7-16 
GMR_$VIEW_SET_COORD_SYSTEM 7-8 
GMR_$VIEW _SET_HITHER_DISTANCE 7-16 
GMR_$VIEW _SET_OBLIQUE 7-4 
GMR_$VIEW _SET_PROJECTION_TYPE 7-4 
GMR_$VIEW _SET_PROTECTION_TYPE 7-4 
GMR_$VIEW _SET_REFERENCE_POINT 7-6 
GMR_$VIEW_SET_STATE 7-19 
GMR_$VIEW _SET_TRANSFORM 7-19 
GMR_$VIEW _SET_UP _VECTOR 7-8 
GMR_$VIEW_SET_ VIEW_DISTANCE 7-6 
GMR_$VIEW _SET_ VIEW _PLANE_NORMAL 7-6 
GMR_$VIEW _SET_WINDOW 7-16 
GMR_$VIEW_SET_YON_DISTANCE 7-16 
GMR_$VIEWPORT_CLEAR 8-10 
GMR_$VIEWPORT_CREATE 8-10 
GMR_$VIEWPORT_DELETE 8-10 
GMR_$VIEWPORT_INQ_BG_COLOR 8-10 
GMR_$VIEWPORT_INQ_BORDER 8-10 
GMR_$VIEWPORT _INQ_BOUNDS 8-10 
GMR_$VIEWPORT_INQ_CULLING 9-6 
GMR_$VIEWPORT_INQ_GLOBAL_MATRIX 5-4 
GMR_$VIEWPORT_INQ_HILIGHT_ABLOCK 10-17 
GMR_$VIEWPORT _INQ_INVIS_FIL TER 9-8 
GMR_$VIEWPORT_INQ_PATH_ORDER 10-10 
GMR_$VIEWPORT_INQ_PICK 10-14 
GMR_$VIEWPORT_INQ_PICK_FILTER 10-15 
GMR_$VIEWPORT_INQ_REFRESH_STATE 9-3, 11-7 
GMR_$VIEWPORT_INQ_STATE 8-10 
GMR_$VIEWPORT_INQ_STRUCTURE 2-12 
GMR_$VIEWPORT_INQ_ VISIBILITY 9-6 
GMR_$VIEWPORT_MOVE 8-10 
GMR_$VIEWPORT_REFRESH 8-10, 9-1 
GMR_$VIEWPORT_SET_BG_COLOR 8-10 
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GMR_$VIEWPORT_SET_BORDER 8-10 
GMR_$VIEWPORT_SET_BOUNDS 8-10 
GMR_$VIEWPORT_SET_CULLING 9-6 
GMR_$VIEWPORT_SET_GLOBAL_MATRIX 5-4 
GMR_$VIEWPORT_SET_HILIGHT_ABLOCK 10-17 
GMR_$VIEWPORT_SET_INVIS_FILTER 9-8 
GMR_$VIEWPORT _SET _PICK_FILTER 10-15 
GMR_$VIEWPORT_SET_REFRESH_STATE 9-3, 11-7 
GMR_$VIEWPORT_SET_STATE 8-10 
GMR_$VIEWPORT_SET_STRUCTURE 2-12 
GMR_$VIEWPORT_SET_ VISIBILITY 9-6 
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A 

anchor point 
text 9-14 

aperture 
picking 10-9f 

application programs 
writing 2-13 

architecture 
graphics 1-3 

attribute blocks 10-17, Glossary-1 
change/no change state 6-7 
copying 6-8 
creating 6-5 
deleting 6-8 
modifying at display time 6-9 
procedures for using 9-13 
reading 6-7 
routines for modifying 6-6 

attribute source flags 6-2 
attributes 

blocks 6-1 
classes 6-1 
direct 6-1 
elements 1-4, Glossary-1 

mixing 6-8 
display operations 9-13 
instancing 5 - 3 
name sets 4-9 
polymarker 4-7 
text 4-8f 

B 

background color 
displaying 9-3 

borrow mode 1-6f, 2-7f, Glossary-1 
bounding box 

clipping 13-2 

button events 10-5 

c 
Cartesian coordinate system 1-11 
clipping 2-5 

bounding box 13-2 

Index-7 

plane 7-11 
text 9-14 

color 2-4 
attribute routines 4-4ff 
binding 12-2 

sample program 12-5f 
using default 4-5 
default maps apd ranges 12-10ff 
displaying background 9-3 
double-buffer 12-8 
HSV 12-4 
identification number 4-5, 12-2 
intensity 12-2 
map index 12-3 
range 12-2 
RGB 12-4 

comments 
(see tag element) 

controlling files 2-8 
coordinate systems 

device 1-14, 5-5, 8-9, Glossary-2 
logical device 1-13, 5-5, 8-9 
modeling 1-11, 5-5, 8-9 
viewing 1-12, 5-5, 8-9 
world 1-11, 5-5, 8-9 

copying 
attribute blocks 6-8 
structures 11-6 

Core 
(see DOMAIN Core Graphics) 

culling 9-6 
cursor 

controlling 10-3 
sample program 10-6 

o 
data types 1-14 

pointer-to-procedure 9-2 
default color maps 4-5, 12-10ff 
deleting 

attribute blocks 6-8 
elements 11-5 
structures 11-4 



device coordinate systems 1-14, 8-3 
device independence" 1-5, 1-13 
device limits 8-4 

logical 8-5 
maximum 8-4 

direct mode 1-6, 2-7, Glossary-3 
display 

background color 9-3 
mode 1-6 
parameters 2-3 
refreshing 9-1 

displaying structures 9-1 
Display Manager window 1-7 
DOMAIN 2D Graphics Metafile Resource (2D 

GMR) 1-15 
DOMAIN Core Graphics 1-15 
DOMAIN Graphics Primitives (GPR) 1-15 
double buffering 9-4 

and performance 13-7 
routines 12-8 

drawing primitives 3-1 
dynamic mode 11-8 

E 

echoing 10-16f 
sample program 10-18f 

editing 1-5 
dynamic mode 11-8 
elements 11-2 
metafiles 11-1 
reflecting changes 11-7 
refresh state 11-7 
structures 11-1 

elements 1-4 
attribute 1-4 
deleting 11-5 
editing 11-2 
erasing 11-6 
index 11-2 
inserting 11-3 
instances 1-4 
primitive 1-4 
replacing 11-3 
selecting 1-9 
tag 1-4, 2-3, 13-1 

elevation oblique projection 7-5f 
events types 10-5 
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files 
insert 2-13 
routines for controlling 2-8 

floating point coordinates 1-14 
foreshortening ratio 7-5 
FORTRAN 

pointer-to-procedure data type 9-2 
mesh 3-5 
point arrays 3-5 

G 

gaze direction 7-3 
GPR 

(see DOMAIN Graphics Primitives) 
using with 3D GMR 13-9 

graphics architecture 1-3 

H 

handedness 7-2, 7-8, Glossary-4 
hierarchy 13-2 

logical 13-6 
spatial 13-6 

highlighting 
attribute block 10-17 

hither distance 7-2, 7-11, Glossary-4 
HSV (see Hue-Saturation-Value) 
Hue-Saturation-Value 12-1, 12-4 

index 
element 11-2, Glossary-3 

initializing 
3D GMR 2-14 
mode 2-5 

input operations 
routines 10-4 

insert files 2-13' 
inserting elements 11-3 
instance echo 10-17 
instance element 1-4, Glossary-4 
instancing 5 -1 f 

and hierarchy 2-2 
mUltiple 2-3 
recursive 2-3 

intensity 12-2, Glossary-5 
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interactive techniques 10-1 

K 

keystroke events 10-5 

L 

LDC 1-13 
(see also logical device coordinates) 

left-handed system 7-S 
limits 

device S-4 
logical device S-5 

locator events 10-5 
logical device coordinates 1-13, 10-1 
logical hierarchy 13-6 

M 

main-bitmap mode 1-6, 2-S, Glossary-5 
marker 3-3 
mask 

picking 10-9, 10-14 
matrix 5-1 
maximum device limits S-4 
mesh 3-4 

and performance 13-7, Glossary-5 
meta files 

defined 1-3 
editing 11-1 
size per node 13-S 
size versus performance 13-6 

modeling 
coordinates 1-11 
matrix 5-5 
transformations 2-4, 5-5ff 

modes 
display 

borrow 1-6, 2-7 
direct 1-6, 2-7 
main-bitmap 1-6, 2-S 
no-bitmap 1-6, 2-S 

dynamic 11-S 
insert 11-3 
replace 11-3 

multilines 3-2 
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N 

name sets 4-9 
picking 10-15 
visibility 9-S 

naming structures 2-10 
and performance 13-7 

no-bitmap mode 1-6, 2-S, Glossary-5 

o 
optimizing program performance 13-2 
orthographic projection 7-5f 
output 14-1 

p 

parallel projection 7-5 
parameters 

display 2-3 
performance 

hierarchy 13-2 
improving 13-5 

perspective projection 7-6 
modifying 7 -17 

picking 10-Sf 
limiting search 10-13 
mask 10-14 
methods 10-10 
path l-S 
routines l-S 
sample program 10-1Sf 
viewport 10-14 

plan oblique projection 7-5f 
point array 

in C 3-5 
in FORTRAN 3-5 
in Pascal 3-5 

pointer-to-procedure data type 9-2 
polygons 3-2 
polylines 3-2 

length vs performance 13-7 
polymarkers 3-3 

attributes 4-7 
primary structure 2-13 
primitive elements 1-4 
primitives 3-1 

routines 3-1 
printing 14-1 
programming techniques 13-1 



projection 
parallel 7-5 
perspective 7-6 

R 

receding angle 7-5 
recursive instancing 2-3 
reference point 7-2, Glossary-7 
refreshing viewports 2-5 
replacing elements 11-3 
restrictions and limitations 13-7 
reusing structures 2-5 
right-handed system 1-11, 7-8 
routines 

attribute block 6-4, 9-13 
attribute classes 6-2 
color 12-1 
color attribute 4-4ff 
coordinate transformation 8-9 
copying 11-6 
cursor 10-3 
deleting structures and elements 11-4 
display 1-5, 1-6, 9-1, 9-13 
displaying structure 2-12 
double buffering 12-8 
drawing primitives 3-1 
dynamic mode 11-8 
echoing 10-16f 
editing 1-5, 11-1 
element index 11-2 
erasing 11-6 
for controlling files 2-8 
for controlling structures 2-9 
for instancing 5-1f 
for picking 10-8 
initializing 2-6 
input operation 10-4 
modeling transformation 5-4ff 
perspective projection 7-1 T 
refresh state 9-3 
refreshing viewport 11-7 
structure characteristics 2-11 
tag 13-1 
terminating 2-6 
text attribute 4-8 
view volume 7 -11 
viewing coordinate system 7-8 
viewing parameter 7-1 
viewing transformation 7-19 
visibility 9-4 

work plane 10-1 
rubberbanding 11-8 

s 
sample programs 

attribute classes and blocks 6-:-9 
building a modeling matrix 5-6ff 
changing a view 8-13 
color binding 12-5f 
creating objects using instancing 5-10ff 
initializing 3D GMR 8-12f 
moving an object 5-8f 
picking and echoing 10-16f 
refreshing a viewport 6-12 
returning an instance path 10-12f 
setting cursor 10-6 
sphere 2-15 ff 
using mesh 3-8ff 
using polyline 3-6ff 
using text 4-11 
viewing parameters 7-20 
work plane 10-2f 

selecting elements 1-9 
spatial hierarchy 13-6 
structures 1-4ff, 2-1 

copying 11-6 
deleting 11-4 
displaying 9-1 
editing 11-1 
hierarchy 2-5 
multiple instancing 2-3 
naming 2-10 
pick ability 1-8 
primary 2-13, Glossary-7 
reusing 2-5 
routines for characteristics 2-11 
routines for controlling 2-9 
routines for displaying 2-12 
temporary 2-11 
visibility 1-8, 9-4 

T 

tag elements 1-4, 2-3, 13-1 
temporary structure 2-11 
terminating 3D GMR 2-14 
text 

attributes 4-8ff 
placement 3-5 

transformation matrix 5-4 
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traversal 2-5 

u 
user defined refresh 9-2 
user input 1-8 
user interface 1-3 
UVN coordinate system 1-12, 7-4, 7-8 

v 
variables 

declaring 2-14 
vector cross-product 1-11 
vertical (up) direction 7-2, Glossary-8 
view 1-7 

changing 1-8 
coordinates 7-1 
distance 7-3, 7-8, Glossary-8 
plane 7-3, 7-6, Glossary-9 
plane normal 7-3, 7-8ff 
volume 7-1, 7-3, 7-11, Glossary-9 
window 7-3, Glossary-9 

viewing 
coordinate system 1-12, 7-4, 7-8 

(See also UVN) 
parameters 7-1 
pipeline 1-9, 5-5, 7-1 
transformations 7-19 

viewports 1-7, 8-1 
creating 8-11 
mapping 8-8 
moving 1-7 
multiple 8-11 
picking 10-14 
refresh states 11-7 
refreshing 2-5 
setting bounds 8-10 
visibility criteria 9-5 
work plane 10-2 

visibility 9-4 
culling 9-6 
mask and range 2-11, 9-6 
name sets 4-9, 9-8 

w 
window 

limits 7-5 
on viewplane 7-11 

Index-11. 

window transition events 10-5 
work plane 10-1 
world coordinates 1-11, 7-1, 10-1 

y 

yon distance 7-4, 7-11 
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