


























































































































































































































































































x_array [2] := 250; 
y_array[2] := 200; 

x_array[3] := 250; 
y_array[3] := 500; 
�n�~�o�s�i�t�i�o�n�s� := 3; 

gpr_SpgonJ'olyline(x_array, y_array, nJ'ositions, status); 
check (status) ; 
x := 350; 
y �:�~� 500; 
gpr_Sstartygon(x, y, status); 
check (status) ; 

x_array[l] := 350; 
y_array[l] := 200; 

x_array [2] := 450; 
y_array[2] := 200; 

x_array [3] := 450; 
y_array[3] := 500; 
nyositions := 3; 

{ Draw clockwise.} 

gpr_Spgonyolyline(x_array, y_array, nyositions, status); 
check (status) ; 

x := 550; 
y := 500; 
gpr_Sstartygon(x, y, status); 
check (status) ; 

x_array[l] := 550; 
y_array[l] := 200; 

x_array[2] := 650; 
y_array[2] := 200; 

x_array [3] := 650; 
y_array[3] := 500; 
nyositions := 3; 

{ Draw clockwise.} 

gpr_Spgonyolyline(x_array, y_array, nyositions, status); 
check (status) ; 

winding_set.wind_type := gpr_Sparity; 
gpr _ Sset_triangle _fill_criteria (winding_set,status); 
check (status) ; 

list_size := 30; 
gpr_Sclose_returnygon_tri(list_size, t_list, n_triangles, status); 
check (status) ; 
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{ Draw the triangles with a parity fill. } 
gpr_Smultitriangle(t_list, n_triangles, status); 
check (status) ; 

{Keep image displayed on screen for five seconds.} 
pause.low32 := five_seconds; 
pause.high16 := 0; 
time_Swait(time_Srelative, pause, status); 

gpr_Sclear(pixel_array[l], status); 
check (status) ; 

windin~set.wind_type := gpr_Snonzero; 
gpr _ Sset_ triangle _ fill_criteria (winding_set,status) ; 
check (status) ; 

{ Draw the triangles with a nonzero fill. } 
gpr_Smultitriangle(t_list, n_triangles, status); 
check (status) ; 

time _ Swait(time _ Srelative,pause,status) ; 
check (status) ; 

gpr_Sclear(pixel_array[ 1], status); 
check (status) ; 

windin~set.wind_type := gpr_Sspecific; 
winding_set. winding_no := 2; 
gpr_Sset_triangle_fill_criteria(windin~set,status) ; 
check (status) ; 

{ Draw the triangles with a specific winding number fill. } 
gpr_Smultitriangle(t_list, n_triangles, status); 
check (status) ; 

time_Swait (time_Srelative,pause , status) ; 
check (status) ; 

gpr_Srelease_display(status) ; 
check (status) ; 

gpr_Sterminate(FALSE,status) ; 
check (status) ; 

END. 
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FORTRAN Example to Draw a Polygon 

%nolist 
%inc1ude '/sys/ins/base.ins.ftn' 
%inc1ude ' /sys/ins/gpr.ins.ftn' 
%inc1ude ' /sys/ins/pfm.ins.ftn' 
%inc1ude ' /sys/ins/error.ins.ftn' 
%inc1ude ' /sys/ins/time.ins.ftn' 
%list 

C Timer Constants 
INTEGER * 4 one_second 
INTEGER*4 five_seconds 
PARAMETER (one_second = 250000) 
PARAMETER (five_seconds = 1250000) 

INTEGER * 2 pause (3) 
INTEGER * 4 pause_Iow32 
INTEGER*2 pause_high 16 
EQUIVALENCE (pause(1), pause_high16) 
EQUIVALENCE (pause(2), pause_low32) 

INTEGER*2 dev 
INTEGER * 2 size(2) 
INTEGER*4 init_bitmap 
INTEGER * 2 hi-plane_id 
LOGICAL delete_display 
LOGICAL acquire 
INTEGER*4 status 

C Requested number of bytes to be returned by gpr_$in~disp_characteristics. 
INTEGER*2 disp_len 

C Number of bytes actually returned. 
INTEGER * 2 disp_len_ret 
INTEGER *2 disp(30) 
INTEGER*2 node_type 

C The set of primitives that raster operations will affect. 
INTEGER * 2 prim_set 
INTEGER*2 
INTEGER*2 
INTEGER*2 
INTEGER * 2 
INTEGER*2 
INTEGER*2 
INTEGER*4 
INTEGER*2 
INTEGER*2 
INTEGER*2 

C Main subprogram 
dev = 1 

x,y 
x_array(50), y_array(50) 
n -positions 
setsize 
winding_set (2) 
window(4) 
pixel_array (1) 
list_size 
n _triangles 
t_list(175) 
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disp_Ien = 32 
C Get the device characteristics. 

CALL gpr _ $inCL disp _characteristics 
+ ( gpr_$direct 
+ , dev 
+ , disp_Ien 
+ , disp 
+ , disp _len_ret 
+ , status) 
CALL check(status) 

hiJ>lane_id = dispelS) - 1 
size(1) = disp(S) 
size(2) = disp(6) 
node_type = disp (1) 

C Initialize GPR. 
CALL gpr_$init 
+ ( gpr_$direct 
+ , dev 
+ , size 
+ , hiJ>lane_id 
+ , init_bitmap 
+ , status) 
CALL check(status) 

C If the device is not a DN3000, DNS70, or DNS80 then set the decomposition 
C technique to non_overlapping_tris. 

IF «node_type .NE. gpr_$ctl_mono_ 4) .OR. 
+ (node_type .NE. gpr_$ctl_color_ 4) .OR. 
+ (node_type .NE. gpr_$ctl_color_2) .OR. 
+ (node_type .NE. gpr_$ctl_color_3» 
+ CALL gpr_$pgon_decomp_technique 
+ ( gpr_$non_overlapping_tris 
+ , status) 

CALL check(status) 

setsize = 16 
CALL lib_$init_set(prim_set, setsize) 
CALL lib_$add_to_set (prim_set , setsize, gpr_$rop_line) 
CALL lib_$ add_to_set (prim_set, setsize, gpr_$rop_fill) 

C Draw each figure in a clockwise direction. 
x = SO 
y = 600 
CALL gpr_$startJ>gon(x, y, status) 
CALL check(status) 

x_array(l) = 50 
y_array(l) = 100 
x_array(2) = 750 
y_array(2) = 100 
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x_array(3) = 750 
y_array(3) = 600 
nJ'ositions = 3 
CALL gpr_$pgonJ'olyline 
+ ( x_array 
+ , y_array 
+ , n J'ositions 
+ , status) 
CALL check(status) 

x = 150 
y = 500 
x_array(1) = 150 
y_array(1) = 200 
x_array(2) = 250 
y_array(2) = 200 
x_array(3) = 250 
y_array(3) = 500 
CALL gpr_$startJ'gon(x, y, status) 
CALL check(status) 

CALL gpr_$pgonJ'olyline 
+ (x_array 
+ , y_array 
+ , n J'ositions 
+ , status) 
CALL check(status) 

x = 350 
y = 500 
x_array(1) = 350 
y_array(1) = 200 
x_array(2) = 450 
y_array(2) = 200 
x_array(3) = 450 
y_array(3) = 500 
CALL gpr_$startJ'gon(x, y, status) 
CALL check(status) 
CALL gpr_$pgonJ'olyline 
+ ( x_array 
+ , y_array 
+ , nJ'ositions 
+ , status) 
CALL check(status) 

x = 550 
y = 500 
x_array(1) = 550 
y_array(1) = 200 
x_array(2) = 650 
y_array(2) = 200 
x_array(3) = 650 
y_array(3) = 500 
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CALL gpr_Sstart-pgon(x, y, status) 
CALL check(status) 
CALL gpr_Spgon-polyline 
+ ( x_array 
+ , y_array 
+ , n -positions 
+ '. status) 
CALL check(statu~) 

C Use a parity filling algorithm. 
windinLset(l) = gpr_Sparity 
CALL gpr_Sset_triangle_fill_criteria(winding_set,status) 
CALL check(status) 

list_size = 25 
CALL gpr_Sclose_return-pgon_tri 
+ ( list_size 
+ , t_list 
+ , n _triangles 
+ , status) 
CALL check(status) 

C Acquire the display. 
acquire = gpr_Sacquire_display(status) 
CALL check(status) 

window(l) = 200 
window(2) = 200 
window(3) = 1 
window(4) = 1 
CALL gpr_Sread-pixels(window,pixel_array, status) 
CALL check(status) 

CALL gpr _ Smultitriangle 
+ ( t_list 
+ , n_triangles 
+ , status) 
CALL check(status) 

pause_Iow32 = five_seconds 
pause_high16 = 0 
CALL time_Swait(time_Srelative, pause, status) 
CALL check(status) 

C Clear the display. 
CALL gpr_Sclear(pixel_array(l), status) 
CALL check(status) 

C Use a nonzero filling algorithm. 
winding_set(1) = gpr_Snonzero 
CALL gpr _ Sset_ triangle _fill_criteria (winding_set, status) 
CALL check(status) 
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CALL gpr _ $multitriangle 
+ ( t_list 
+ , n_triangles 
+ , status) 
CALL check(status) 

pause_Iow32 = five_seconds 
pause_high16 = 0 
CALL time_$wait(time_$relative, pause. status) 
CALL check(status) 

CALL gpr_$clear(pixel_array(l), status) 
CALL check(status) 

C Use a specific winding number filling algorithm. 
windinLset(l) = gpr_$specific 
winding_set(2) = 2 
CALL gpr _ $ set_triangle _fill_ criteria (winding_set. status) 
CALL check(status) 

CALL gpr _ $multitriangle 
+ ( t_list 
+ , n_triangles 
+ , status) 
CALL check(status) 

pause_Iow32 = five_secon,ds 
pause_high16 = 0 
CALL time_$wait(time_$relative, pause, status) 
CALL check(status) 

CALL gpr_$release_display(status) 
CALL check(status) 
STOP 
END 

SUBROUTINE check(st) 

%include '/sys/inslbase.ins.ftn' 
%include '/sys/ins/pfm.ins.ftn' 
%include '/sys/ins/error.ins.ftn' 

INTEG ER • 4 st 

IF (st .ne. status_$ok) CALL pfm_$error_trap(st) 

RETURN 
END 
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C Example to Draw a Polygon 

1* Required insert files • I 
#nolist; 
#include "/sys/inslbase.ins.c" 
#include "/sys/ins/gpr.ins.c" 
#include "/sys/ins/pfm.ins.c" 
#include "/sys/ins/error.ins.c" 
#include "/sys/ins/time.ins.c" 
#list; 

#define t 5 1* Pause for this many seconds before displaying next image. • I 
#define time_toyause (250000 • t) 
#define FALSE 0 

gpr_Soffset_t 
gpr _ Sbitmap _ desc _ t 
gpr _ Splane _ t 
short int 

size_of_initial_bitmap; 
description_of_initial_bitmap; 
highestylane_in_bitmap; 
delete_display; 

short int acquire; 
status_St status; 
1* Requested number of bytes to be returned into display_characteristics: *1 
short int display_length = 30; 
gpr _ Sdisp _char _t display_characteristics; 
f* Number of bytes actually returned: • I 
short int display_length_returned; 
gpr _ S controller_type _ t node_type; 
f* The set of primitives that raster operations will affect: * I 
gpr_Sropyrim_set_elems_t prim_set; 
gpr_Scoordinate_t x,y; 
gpr_Scoordinate_array_t x_array, y_array; 
short int list_size; 
gpr_Striangle_t t_list[30]; 
short int n_triangles; 
gpr _ S triangle _ fill_criteria _ t winding_set; 
short int n yositions = 3; 
long int pixel_array[l]; 
gpr_Swindow_t window; 
time_Sclock_t pause; 
short int 

void check (st) 
status_St st; 
{ 
if (st. all , 1= status_Sok) 

pfm_Serror_trap( st ); 
} 

mainO 

setsize = 16; 
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{ 
gpr _ $inCL. disp _characteristics ( 

gpr_$direct 

) ; 

,1 
,display_length 
,displa y _characteristics 
,displa y _length_returned 
,status 

check (status) ; 
1* Use the information returned into display_characteristics: *' 

size_of_initial_bitmap.x_size = display_characteristics.x_window_size; 
size_of _ initial_bitmap. y _size = display_characteristics. y _window_size; . 
highest-plane_in_bitmap = display_characteristics.n-planes - 1; 

gpr _ $init (gpr _ $direct, 
1, 
size_of_initial_bitmap, 
highest-p1ane _in_bitmap, 
description_of _ initial_bitmap, 
status) ; 

check (status) ; 
1* Determine the type of node the application is running on: *' 

node_type = display_characteristics . controller_type; 
switch (node_type) 

{ 
case gpr_$ctl_mono_l 
case gpr_$ctl_mono_2 
case gpr_$ctl_mono_ 4 
case gpr_$ctl_color_l : 
case gpr_$ctl_color_ 4 : 
gpr _ $pgon _ decomp _technique (gpr _ $non_ overlapping_tris, status); 
check (status) ; 
} 

gpr _ $pgon _ decomp _technique (gpr _ $non _ overlapping_ tris, status); 
check (status) ; 

setsize = 16; 
lib_$init_set(prim_set, setsize); 
lib_$add_to_set(prim_set, setsize, gpr_$rop_line): 
lib_$add_to_set(prim_set, setsize, gpr_$rop_fill); 

gpr_$raster_op-prim_set(prim_set, status); '* Set the raster operations *' '* for lines and fills. *' 
check (status) ; 
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window.window_base.x_coord = 200; 
window.window_base.y_coord = 200; 
window.window_size.x_size = 1; 
window.window_size.y_size = 1; 

gpr_$acquire_display(status); 1* Acquire the display. *' 
check (status) ; 

gpr_$readyixels(window, pixel_array, status); 
check (status) ; 

'* Draw each figure clockwise. *' 
x = 50; Y = 600; 
x_array[O] = 50; 
y_array[O] = 100; 
x_array[l] = 750; 
y_array[l] = 100; 
x_array[2] = 750; 
y_array[2] = 600; 
gpr_$startygon(x, y, status); 
check (status) ; 
gpr_$pgonyolyline(x_array, y_array, nyositions, status); 
check (status) ; 

x = 150; 
y = 500; 
x_array[O] = 150; 
y_array[O] = 200; 
x_array[l] = 250; 
y_array[l] = 200; 
x_array[2] = 250; 
y_array[2] = 500; 
gpr_$startygon(x, y, status); 
check (status) ; 
gpr_$pgonyolyline(x_array, y_array, nyositions, status); 
check (status) ; 

x = 350; 
y = 500; 
x_array[O] = 350; 
y_array[O] = 200; 
x_array [1] = 450; 
y_array[l] = 200; 
x_array[2] = 450; 
y_array[2] = 500; 
gpr_$startygon(x, y, status); 
check (status) ; 
gpr_$pgonyolyline(x_array, y_array, nyositions, status); 
check (status) ; 

x = 550; 
y = 500; 
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x_array[O] = 550; 
y_array[O] = 200; 
x_array[l] = 650; 
y_array[l] = 200; 
x_array[2] = 650; 
y_array[2] = 500; 
gpr_Sstartygon(x, y, status); 
check (status) ; 
gpr_Spgonyolyline(x_array, y_array, nyositions, status); 
check (status) ; 

winding_set. wind_type = gpr_Sparity; 
gpr_Sset_triangle_fill_criteria(winding_set,status) ; 
check (status) ; 

list_size = 30; 
gpr_S close.;...returnygon_tri(list_size , t_list, n_triangles, status); 
check (status) ; 

/* Draw the triangles with a parity fill. * / 
gpr_Smultitriangle(t_list, n_triangles, status); 
check (status) ; 

/* Keep image displayed on screen. * / 
pause.1ow32 = time_toyause; 
pause.high16 = 0; 
time_Swait(time_Srelative, pause, status); 
check (status) ; 

gpr_Sclear(pixel_array[O], status); 
check (status) ; 

winding_set.wind_type = gpr_Snonzero; 
gpr _Sset_triangle _fill_criteria (winding_set,status); 
check (status) ; 

/* Draw the triangles with a nonzero fill. * / 
gpr_Smultitriangle(t_list, n_triangles, status); 
check (status) ; 

time_Swait (time_Srelative ,pause,status) ; 
check (status) ; 

gpr_Sclear(pixel_array[O], status); 
check (status) ; 

winding_set.wind_type = gpr_Sspecific; 
winding_set.winding_no = 2; 
gpr _ Sset_ triangle _ fill_criteria (winding:.... set,status) ; 
check (status) ; 

/* Draw the triangles with a specific winding number fill. * / 
gpr_Smultitriangle(t_list, n_triangles, status); 
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check (status) ; 

time_$wait (time_$relative ,pause ,status) ; 
check (status) ; 

gpr_$release_display(status) ; 
check (status) ; 

gpr_$terminate(FALSE,status) ; 
check (status) ; 
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Appendix F 

Display Configurations 

This appendix describes the current DOMAIN hardware display configurations. It updates the configura­
tion information provided in Chapter 8. 

F.1. Monochromatic Display Configurations 
There are three monochromatic display configurations. These configurations have one plane of display 
memory, and the only possible pixel values are zero and 1. 

On displays that are not inverted a pixel value of 0 indicates that the pixel is black; a pixel value of 1 indi­
cates that the pixel is white. On inverted displays that simulate a color map in software (DN100, DN3XX, 
and DN4XX), pixels with a value of zero are black, and pixels with a value of one are white. This is true 
regardless of the contents of locations zero and one in the color map. On inverted displays that have a 
color map in hardware (DN3000), a pixel value is used as an index into the color map. The color of the 
pixel (black or white) is determined by the value in the color map. This is consistent with the way pixel 
values function on color displays. 

You can determine whether a monochromatic device simulates an inverted color map or has a color map 
in hardware with GPR_SINQ_DISP _CHARACTERISTICS. Invert, a value returned in the datatype 
gpr_Sdisp_char_t, has the following three possible values: gpr_Sno_invert, gpr_$invert_simulate and 
gpr _ Sinvert _hardware. 

The available monochromatic display configurations are listed in Table F-l. 

Table F-l. Monochromatic Display Configurations 

MODEL DIMENSIONS 

Visible Display Hidden Display 

DN100 800 x 1024 224 x 1024 

DN3XX 1024 x 800 1024 x 224 

DN4XX 1024 x 800 1024 x 224 

DN3000 1280 x 1024 768 x 224 
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F.2. Four-Plane Color Configurations 
There are two four-pla.ne color configurations. Bitmaps on devices with a four-plane color configuration 
can have one to four planes. The planes are numbered 0 - 3. Pixel values on four-plane configurations 
can have one to four bits: one bit for each plane. This allows a maximum of sixteen colors to be simulta­
neously displayed. 

The available four-plane color display configurations are listed in Table F-2. 

Table F-2. Four-Plane Color Configurations 

MODEL DIMENSIONS 

Visible Display Hidden Display No. of Colors 

DN3000 1024 x 800 1024 x 224 16 

DN550/560 1024 x 800 1024 x 1024 16 

DN6XX 1024 x 1024 1024 x 1024 16 

F.2. Eight-Plane Color Configurations 
There are three eight-plane color configurations. Bitmaps on devices with an eight-plane configuration 
can have one to eight planes. The planes are numbered 0 - 7. Pixel values on eight-plane configurations 
can have one to eight bits: one bit for each plane. This allows a maximum of 256 colors to be simultane­
ously displayed on eight planes. 

The available eight-plane color display configurations are listed in Table F-3. 

Table F-3. Eight-Plane Color Configurations 

MODEL DIMENSIONS 

Visible Display Hidden Display No. of Colors 

DN550/560 1024 x 800 1024 x 1024 256 

DN570 1024 x 800 1024 x 219 256 

DN6XX 1024 x 1024 1024 x 1024 256 

DN580 1280 x 1024 224 x 1024 256 
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F.3. Limitations o The following GPR routines are only supported on DNSSOs. DNS60s. and DN6XXs •. 

o 

o 

o 

GPR_$REMAP _COLOR_MEMORY_1 

GPR_$COLOR_ZOOM 

GPR_$SET_IMAGING_FORMAT 

GPR_$INQ_IMAGING_FORMAT 

GPR_$COLOR_ZOOM is supported on DNS80s for zoom values of both x and y equal to one or two. 

The maximum dimensions of a hidden-display-memory bitmap on all devices except the DNS70 is 224 x 
224. On the DNS70, the dimensions of the largest hidden-display-memory bitmap is 224 x 219. 
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A 
Acquiring the display 4-19 

Attributes, changing 6-7 

Attributes, list of 6-5 

Auto refresh 4-22 

B 
Bit block transfer 7-3, 7-5 

Bitmap 2-1,2-2 

Bitmap attributes 6-3 

Bitmap location 6-1 

Bitmap size 6-1 

Bitmap structure 6-1 

Bitmaps in borrow mode 6-1 

Bitmaps in direct mode 6-2 

Bitmaps in frame mode 6-1 

Bitmaps in no- display mode 6- 2 

Bitmaps on disk 7-1 

Borrow-display mode 2-4 

Borrow-nc mode 2-4 

Button event 5-3 

Button events 5-3 

c 
C examples C-l 

Clipping 6-5 

Color Display configurations 8-1 

Color display formats 8-9 

Color entry 8-8 

Color format 8-3 

Color map 8-3,8-5,8-7,8-9 

Color value 8-7 

Color zoom 8-11 

Coordinate origin 4-1, 6-5 

Coordinate system 4-1 

Creating attribute blocks 6-3 

Current attribute block 6-3 

Current bitmap 6-3 

Current position 4-1 

Cursor 5-1 

Cursor control in display mode 5-1 

Cursor control in frame mode 5-1 

D 
Direct mode 2- 5 

Disabled input events 5-3 

Display controller 2- 2 

Index 

Display devices 2-2 

Displaying colors 8-3 

Draw value 6-5 

E 
Enabled input events 5-3 

Entered window events 5-5 

Error reporting 3-3 

Event reporting 5-3 

Event types 5-2 

External bitmap file 9-1 

External bitmaps 6-4,7-2 

Fill examples 4-13 

Fill pattern 6-6 

Fill routines 4-12 

Fill value 6-5 

F 

FORTRAN examples D-l 

Frame buffer 2-1 

Frame mode 2-5 

G 
GMF error messages 9-2 

GMF insert files 9-1 

GMF programming example 9-2 

GMF $OPEN 9-1 

GMF $RESTORE_PLANE 9-1 

GMF COPY PLANE 9-1 

GPR $ADDITIVE BLT 7-4 

GPR $ALLOCATE ATTRIDUTE BLOCK 6-3 

GPR _ $ALLOCATE _ BITMAP 7-1 

GPR $ARC 3P 4-2 

GPR $BIT BLT 7-4 

GPR $CIRCLE 4-2 

GPR $CIRCLE _ FILLED 4-12 

GPR_$CLOSE_FILL_PGON 4-13 

GPR $CLOSE RETURN PGON 4-13 

GPR $COND EVENT WAIT 5-4, 5-5 

GPR $DISABLE INPUT 5-4 

GPR $DRAW BOX 4-2 

GPR $ENABLE INPUT 5-4 

Gpr _ $entered_ window 5-3 

GPR $EVENT WAIT 5-4,5-5 

GPR_$GET_EC 5-4 

GPR_$INQ_CHARACTER_ WIDTH 4-23 
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GPR_ $INQ_ CONSTRAINTS 6-9 

GPR_$INQ_COORDINATE_ORIGIN 6-9 

GPR_$INQ_DRAW _ VALUE 6-9 

GPR_$INQ_FILL_BACKGROUND_ VALUE 6-9 

GPR_SINQ_FILL_PATTERN 6-9 

GPR_$INQ_FILL_ VALUE 6-9 

GPR_$INQ_HORIZONTAL 4-23 

GPR_SINQ_LINE_PATTERN 6-9 

GPR _ SINQ _ LINESTYLE 6-10 

GPR _ $INQ _ RASTER _ OPS 6-10 

GPR_SINQ_SPACE_SIZE 4-23 

GPR _ $INQ _ TEXT 4- 24, 6-10 

GPR _ SINQ _ TEXT _ EXTENT 4- 24 

GPR_$INQ_TEXT_OFFSET 4-24,6-10 

GPR_SINQ_TEXT _PATH 4-24 

GPR_SINQ_TEXT_ VALUES 4-24,6-10 

GPR_ SINQ_ WINDOW _ID 5-5 

Gpr _ Sleft _ window 5-3 

GPR SLINE 4-2 

GPR $LOAD FONT FILE 4-23 

GPR $MUL TILINE 4- 2 

GPR_SMULTITRAPEZOID 4-12 

GPR SOPEN BITMAP FILE 7-2 
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