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Initialize Value and Range for 
V ALUA TOR Device 

Initialize KEYBOARD 
Parameters 

Initialize STROKE Device 

Initialize PICK Device 

7.4. Reading From Input 
Devices 

set_valuator (valuator_number, initial_value, low, high) 
int valuator_number; 
float initial_value; 
float low; 
float high; 

set_valuator () sets the value and range for the valuator device. The 
default values are: initial_value=O.O, low=O.O, and high=l.O. 

set_keyboard (keyboard_number, buffer_size, 
initial_string, initial_cursor-position) 

int keyboard_number; 
int buffer_size; 
char *initial_string; 
int initial_cursor-position; 

set _keyboard () sets the size of the character buffer for the KEYBOARD 
device, the initial character string, and the initial character cursor counting from 
the echo reference position. SunCore uses default values of buffer size=80, 
initial_string="enter:" , and initial_cursor "'position= 7. The maximum 
buffer_size and the maximum length of initial_string are 80 characters. 

set_stroke (stroke_number, buffer_size, distance, time) 
int stroke_number; /* Device Number */ 
int buffer_size; /* not used */ 
float distance; /* Minimum distance to move */ 
int time; /* not used */ 

set_stroke () sets parameters for the STROKE device. The buffer_size 
argument is the maximum number of x, y points in a STROKE. The distance 
argument is the minimum distance, in NDC space, which the mouse must move 
before a new point is added to the x, y list comprising the STROKE. The default 
setting is distance=O.Ol. 

set-pick(pick-number, aperture) 
int pick-number; /* device number */ 
float aperture; /* device aperture */ 

set_pick () sets the aperture for the PICK device. The aperture argument 
provides control over the 'sensitivity' of the PICK device. A square is defined 
with its center at the cursor position and with sides of length 2 * aperture. Seg­
ments that intersect this square can be picked. aperture is given in NDC space. 
An error is returned if the pick-number is incorrect or if the aperture �~�.�o�.� The 
default aperture square has two pixels per side. 

SunCore has several functions for interrogating input devices. These function 
allow the application programmer a great deal of flexibility in user-interface 
design. 
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Wait for BUTTON Device 

Wait for PICK Device 
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await_any_button(time, button_number) 
int time; /* Time in microseconds to wait */ 
int *button_number; /* BUTTON which was hit */ 

awai t _ any_but ton () waits for the user to click any of the BUITON dev­
ices. await_any_button () waits for the user to click any BUITON device, 
or until the time specified by the time parameter expires. If the time argument is 
exactly zero, the BUTION devices are checked once, then the function returns to 
the caller immediately. 

If a BUTION device is clicked before time expires, the number of the BUITON 
device is returned in the button_number parameter. If the user does not click any 
BUITON device before time expires, the function returns a BUTION device 
number of zero. 

For the mouse, BUITON device numbers I, 2, and 3 represent the left, middle, 
and right buttons, respectively, when the buttons are facing away from the user. 

await-pick(time, pick_number, segment_name, pick_id) 
int time; /* Time in microseconds to wait */ 
int pick_number; 
int *segment_name; 
int *pick_id; 

await_pick () waits for the user to pick an output primitive within a visible 
and detectable retained segment. await yick () waits for the user to click the 
left hand button on the mouse, or until the time specified by the time parameter 
expires. If the time argument is exactly zero, the function tests the button once, 
and if the button has been clicked, performs the pick operation. 

If the button is clicked before time expires, the function returns the 
segment_name of the segment that the PICK device is pointing at, and the 
pick _id parameter is set to the value of the pick _id attribute of the primitive that 
was picked. If the user does not click any mouse button before time expires, or 
no segment is found where the user points, the function sets the segment_name 
and pick _id parameters to zero. 

awai tyick () only searches those segments which are visible and detectable 
and appear on the echo surface of the specified PICK device. Primitives within a 
segment have bounded volume descriptors. The square pick aperture must inter­
sect one of these 'extents' in order that the segment_name and pick _id be 
returned. If more than one segment is at the point, the segment with the highest 
value of the detectability attribute is returned. Detectability may be set to zero to 
prevent a segment from being picked. 

o The specified PICK device does not exist. 
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Wait for Input from the 
KEYBOARD 

Wait for User to Draw a 
Curve 

await_keyboard (time, keyboard_number, input_string, length) 
int time; /* Time in microseconds to wait */ 
int keyboard_number; 
char *input_string; 
int *length; 

awai t _keyboard () waits for the user to type a line of input on the KEY­
BOARD device. await_keyboard () waits for the user to enter data at the 
KEYBOARD device, or until the time specified by the time parameter expires. If 
the time argument is exactly zero, the function tests once to see if a character has 
been typed, and then returns to the caller. 

If any data is entered at the KEYBOARD device before time expires, the function 
returns the typed characters in an array pointed to by input_string. The length of 
this character string is returned in length. The string is null terminated. If the 
user does not enter any data before time expires, the function sets the length 
parameter to zero. If a carriage-return or newline character is typed, the function 
returns with the input string containing a newline character as the last non-null 
character. 

IJ The specified KEYBOARD device does not exist. 

await_stroke_2(time, stroke_number, array_size, 
x_array, y_array, number-points) 

int time; /* Time in microseconds to wait */ 
int stroke_number; /* STROKE device to wait for */ 
int array_size; /* Maximum size of x and y arrays */ 
float x_array[]; 
float y_array[]; 
int *number-points; /* Number of x, y coordinates 

actually read */ 

awai t _ stroke _ 2 () waits for the user to draw a curve, consisting of a list of 
points in NDC space, using the mouse. A curve in this context means a string of 
line segments. await_stroke_2 () waits for the user to draw a curve using 
the mouse, or until the time specified by the time parameter expires. If the time 
argument is exactly zero, the function tests once to see if a curve has been drawn, 
and then returns to the caller. 

The curve starts at the current position of the LOCATOR, and finishes when the 
user clicks button 3 on the mouse. When the function returns, the number of x, y 
coordinates actually read is returned in the number JJoints argument. When the 
number of points read equals a"ay _size the function returns before time expires. 
Note: The BUTTON device must be initialized for await_stroke_2 () to 
work. 
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Read LOCATOR When 
BUTTON Clicked 

Read V ALUA TOR When 
BUTTON Clicked 

Low Level Mouse Support 
(SunCore extension) 
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await_any_button_get_locator_2(time, locator_number, 
button_number, x, y) 

int time; /* Time in microseconds to wait */ 
int locator_number; /* LOCATOR device to wait for */ 
int *button_number; /* BUTTON which was clicked */ 
float *x, *y; /* Returned point in NDC */ 

await_any_button_get_locator_2 () waits for the user to click any of 
the mouse buttons. When the button is clicked, the function returns the current 
NDC coordinates of the LOCATOR. 
await_any_button_get_locator_2 () waits for the user to click any 
mouse button, or until the time specified by the time argument expires. If the 
time argument is exactly zero, the function checks if any buttons have been 
clicked immediately and then returns. 

If the time expires before the user has clicked any of the mouse buttons, the func­
tion returns a zero in the button_number argument. 

await_any_button_get_valuator(time, valuator_number, 
button_number, value) 

int time; /* Time in microseconds to wait */ 
int valuator_number; /* VALUATOR number to read from */ 
int *button_number; /* BUTTON which was clicked */ 
float *value; /* Value of valuator */ 

a wai t _any_but ton_get _ val ua tor () waits for the user to click any of 
the mouse buttons, or for a specified time. When the button is clicked, the func­
tion returns the current value of the valuator. 
await_any_button_get_valuator () waits for the user to click any 
mouse button, or until the time specified by the time argument expires. If the 
time argument is exactly zero, the function checks if any buttons have been 
clicked and then returns immediately. 

If the user clicks one of the mouse buttons, the function returns with the value of 
the valuator, and the number of the button which was clicked. If the time expires 
before the user has clicked any of the mouse buttons, the function returns a zero 
in the button_number argument. Movement of the mouse left or right lowers or 
raises the value of the valuator. Note: The BUTTON device must be initialized 
for await_anY_button_get_valuator () to work. 

get_mouse_state(device_class, device_number, x, y, buttons) 
int device_class; /* PICK, STROKE, */ 

/* LOCATOR, VALUATOR, BUTTON */ 
int device_number; 
float *x, *y; 
int *buttons; 

get_mouse_state () reads the low level mouse x, y and button information 
corresponding to a particular input device. The buttons are up-down encoded, 
and the location of the mouse is in NDC space. 
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7.5. Inquiring Input Status 
Parameters 

Obtain Type of Echo for 
Device 

Obtain Echo Reference Point 

Obtain View Surface for Echo 

Obtain Initial LOCATOR 
Position 

Obtain Value and Range for 
V ALUATOR Device 

Bit 0 of buttons is the right-hand mouse button. 

Bit 1 of buttons is the middle mouse button. 

Bit 2 of buttons is the left-hand mouse button. 

A zero bit means that the button is up, while a one bit means that the button is 
down. 

The functions described in the sections that follow are used to inquire various 
parameters of the logical input devices. 

inquire_echo (device_class, device_number, echo_type} 
int device_class; /* PICK, KEYBOARD, STROKE, */ 

/* LOCATOR, VALUATOR, BUTTON */ 
int device_number; 
int *echo_type; 

inquire_echo () obtains the echo_type for the specified device. 

inquire_echo-position(device_class, device_number, 
echo_x, echoJ} 

int device_class; 
int device_number; 
float *echo_x; 
float *echo_y; 

/* x Coordinate of Echo Point */ 
/* y Coordinate of Echo Point */ 

inquire_echo_position () obtains the position, in NDC space, of the 
echo reference point for the specified device. 

inquire_echo_surface(device_class, device_number, surface namE 
int device_class; 
int device_number; 
struct vwsurf *surface_name; 

inquire_echo_surface () obtains the viewing surface on which echoing 
is done for the specified device. 

inquire_locator_2(locator_number, x, y} 
int locator_number; 
float *x; 
float *y; 

inquire_locator_2 () obtains the initial position of the specified LOCA­
TOR in NDC space. 

inquire_valuator (valuator_number, initial_value, low, high) 
int valuator_number; 
float *initial_value; 
float *low; 
float *high; 

inquire_valuator () obtains the value and range for the specified valuator 
device. 
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Parameters 

Obtain STROKE Device 
Parameters 

Chapter 7 - Input Primitives 107 

inquire_keyboard (keyboard_number, buffer_size, initial_string, 
initial_cursor-position) 

int keyboard_number; 
int *buffer_size; 
char *initial_string; 
int *initial_cursor-position; 

inquire_keyboard () obtains the size of the character buffer, the initial 
character string, and the initial character cursor for the specified KEYBOARD 
device. 

inquire_stroke (stroke_number, buffer_size, distance, time) 
int stroke_number; /* device number */ 
int *buffer_size; /* not used */ 
float *distance; /* minimum distance to move in NDC */ 
int *time; /* not used */ 

inquire_stroke () obtains the buffer size, distance, and time parameters for 
the specified STROKE device. 
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A.I. Unimplemented 
Functions 

Table A-I 

Table A-2 

await stroke 3 
initialize_group 
inquire_button 

A 
Deviations from ACM SIGGRAPH 

Core 

This appendix points out specific differences between the SunCore graphics 
package and the ACM SIGGRAPH Core Specification. In addition to differences 
noted here, SunCore has numerous extensions to the ACM Core which are docu­
mented in the main body of this manual. 

Here is a list of those functions which SunCore does not implement: 

Unimplemented Primitive Attribute Functions 

Primitive Attribute Functions 
set_char just 
inquire char just 

Unimplemented Synchronous Input Functions 

Synchronous Input Funcaons 
inquireyick 
inquire_stroke dimension 
set all buttons 

inquire_echo_segments 
inquire_input_capabilities 
inquire_input_device_characteristics 
inquire_Iocator_3 
inquire_Iocator_dirnension 
inquire_Iocport_2 

set button 
set_echo_segment 
set locator 3 
set_Iocport_2 
set_Iocport_3 
terminate_group 

inquire locport 3 
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Table A-3 

Table A-4 

Table A-5 

A.2. Other Differences 

Text 

Raster Extensions 

Unimplemented Asynchronous Input Functions 

Asynchronous Input Functions 
enable device 
disable device 
disable all 
read locator 3 
await event 
flush_group_events 
associate 
disassociate device 
disassociate all 
get_keyboard_data 
get_stroke_data_3 
get_locator data_3 
inquire device associations 

Unimplemented Control Functions 

enable_group 
disable_group 
read locator 2 
read valuator 
flush device events 
flush all events 
disassociate 
disassociate_group 
getyick_data 
get_stroke_data 2 
get_locator data_2 
get_valuator_data 
inquire device status 

Control Functions 
inquire_output_capabilities 
set_immediate_visibility 
inquire_control_status 
log error 

Unimplemented Escape Functions 

Escape Functions 
escape 
inquire escape 

inquire_selected_surfaces 
makeyicture_current 
set visibilities 

The sections that follow describe other differences between the Core 
specification and SunCore. 

SunCore does not have the charplane primitive attribute; instead, the charpath, 
charup, and chars pace attributes are used to specify text orientation as described 
in the manual. The current release of SunCore has no STROKE precision text 
and no text justification. The inquire_text_extent_2 () and 
inquire_text_extent_3 () functions do not take a view surface name as 
an argument. The text inquiry functions only return meaningful values when the 
current charprecision attribute is CHARACTER. 

SunCore contains several of the proposed raster extensions to the ACM Core and 
other raster functions. Thus there are no color or intensity primitive attributes. 
Instead a color lookup table model is used. There are several primitive attributes 
which are indices into lookup tables. In addition, hidden surfaces are supported 
on color view surfaces. This requires a second parameter to the 
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Table A-6 

Table A-7 

Core Function 
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initialize view_surface () function. 

SunCore adds these functions: 

SunCore Extensions 

SunCore Extension Functions 
set_image_translate_3 
inquire_image_translate_3 
set_segment_image_translate_3 
inquire segment image translate 3 

SunCore Replacements 

I SunCore Replacement 
set~rimitive_attributes_2 

set~rimitive_attributes_3 
set~rimitive_attributes 

inquire_primitive_attributes_2 
inquire primitive attributes 3 

inquire_primitive_attributes 

Default values for many SunCore system parameters differ from those of the 
ACMCore. 

There are restrictions on set_world_coordinate_matrix_2 () and 
set_world_coordinate_matrix_3 () as described in the manual. 

As described in the manual, some of the echo types for input functions in the 
ACM Core are not implemented. 

The marker symbol primitive attribute deviates from the ACM Core as described 
in the manual. 

Batching of updates only applies to dynamic segment attributes as described in 
the manual. 

View surfaces initialized for hidden-surface elimination do not support dynamic 
segment attributes of highlighting, transformation, or translation. 
initialize_ view_surface () can optionally suppress clearing the view 
surface when it is initialized. 
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B.I. The vwsurf 
Structure 

B 
SunCore View Surfaces 

SunCore supports several types of view surfaces and multiple simultaneous 
instances of any type, subject to the hardware resources of the workstation on 
which a SunCore program is being run. The current release allows up to five 
view surfaces to be active at any time. This appendix gives implementation 
details of SunCore view surfaces and provides information on initializing them. 

View surface names in SunCore are structures. The following declaration and 
definitions are contained in the header file <usercore. h>: 

*define DEVNAMESIZE 20 

struct vwsurf { 
char screenname[DEVNAMESIZE]; 
char windowname[DEVNAMESIZE]; 
int windowfd; 
int (*dd) () ; 
int instance; 
int cmapsize; 
char cmapname[DEVNAMESIZE]; 
int flags; 
char **ptr; 
} ; 

*define NULL_VWSURF {"", "", 0, 0, 0, 0, 
tdefine DEFAULT_VWSURF(ddname) \ 

{ " ", " ", 0 , ddname, 0 , 0 , " ", 0 , O} 
*define VWSURF NEWFLG 1 

"" , 0, O} 

After initialization via the function initialize_ view_surface (), a 
vwsurf structure represents a specific instantiation of a particular type of view 
surface. The elements of the vwsurf structure completely characterize that 
instantiation and/or provide information used to initialize the view surface. This 
appendix refers to members of the vw s ur f structure using the standard C nota­
tion, as if the declaration 

struct vwsurf vwsurf; 

had been given. 

~su~screen~e 

is a character string which is the name of the physical device on which the 
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B.2. View Surface Types 

view surface appears (for example, Idev/cgoneO). 

vwsuif windowname 
is a character string which is the name of a window device which has been 
opened for display of the output primitives directed to the view surface (for 
example, I devlwinl 0). 

vwsuif windowfd 
is the file descriptor corresponding to this device. Since, for all current Sun­
Core view surface types, output display and input device echoing are accom­
plished through window system functions, these members of the structure 
are valid even for raw output devices. 

vwsuifdd 
is the name of the device-independentJdevice-dependent interface function 
through which graphics output to the view surface will pass. This function 
defines the view surface type. The current SunCore view surface types are 
described below. 

vwsuifinstance 
identifies the instantiation of a view surface type. It should be set to 0 prior 
to calling initialize_view_surface (). SunCore will set this value 
appropriately if the initialization is successful. 

vwsuifcmapsize 
defines the size of the color lookup table for the view surface, and the char­
acter string vwsuifcmapname gives its name, which can be used to share a 
color map between two or more view surfaces on the same physical device. 
These elements of the vwsurf structure are used only for view surfaces on 
color devices. Their use is described more fully below. 

vwsuiffltl:gs 
is a tleld of one-bit flags. Currently, only one flag, VWSURF _ NEWFLG, is 
defined; this flag is described below. 

vwsuifptr 
is a pointer to an array of character pointers. The array should be terminated 
by a null pointer. The strings pointed to by the array contain optional infor­
mation which may be used to initialize the view surface. Details are pro­
vided below. 

A view surface type in Sun Core is the name of the driver function for the 
device-independentJdevice-dependent interface. The name.of the function 
corresponding to the desired view surface type should be put into vwsuifdd prior 
to calling initialize_ view_surface () (see the programming examples 
in Chapters 1 and 8). 

The current release of SunCore has eight view surface types: 

bwldd 
The Sun-l monochrome bitmap display used as a raw device. 

bw2dd 
The Sun-2 or Sun-3 monochrome bitmap display used as a raw device. 
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cgldd 
The Sun-l color graphics display used as a raw device. 

cg2dd 
The Sun-2 or Sun-3 color graphics display used as a raw device. 

cg4dd 
The Sun-3/110 color display used as a raw device. 

pixwindd 
A monochrome (one bit deep) graphics window within the Suntools window 
environment. This window may appear on either a color or monochrome 
display. 

cgpixwindd 
A color graphics window within the Suntools window environment. This 
window must appear on a color display. 

gpldd 
A Sun-2/160 or Sun-3/160 graphics display with a Graphics Processor 
option. 

gplpixwindd 
A color graphics window within the Suntools window environment running 
on a Sun-2/160 or Sun-3/160 color graphics display with a Graphics Proces­
soroption. 

Only view surface types cgl dd, cg2dd, cg4dd, cgpixwindd, gpl dd, and 
gplpixwindd support hidden surface removal. In the discussion above, gray scale 
devices are considered to be color devices. 

The tenn 'raw device' above implies that the physical device specified by 
vwsurfscreenname is used completely and only for display of graphics output 
directed to one view surface. This allows somewhat more efficient display of 
output primitives. It also implies that the user has not started up a Suntools win­
dow environment using the device as a desktop. 

Low-level device-dependent functions are not part of SunCore. For efficiency, 
such functions are necessary for some applications. The Pixrect Reference 
Manual contains information on low-level functions corresponding to bwldd, 
bw2dd, cgldd, cg2dd cg4dd and gpldd, (the 'pixrect' level) and 
pixwindd, cgpixwindd and gplpixwindd (the 'pixwin' level). 

It may be desirable to write application programs which use different view sur­
face types depending on the environment. The next two subsections provide 
examples of ways to do this. The next subsection illustrates using a Shell vari­
able, and the subsection after that uses the get_view_surface () function to 
do the job in a more general way. The source for get _v i ew _ sur face () is 
contained in /usr / src/ sun/ suntool / get_view _ surface. c. 
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Using Shell Variables to 
Determine the Environment 

Figure B-1 

The get_view_surface 
Function 

Examining a Shell environment variable is one way to detennine which environ­
ment a program is running in. The following example illustrates using either a 
bw2dd (raw Sun-2 or Sun-3 monochrome display) or a pixwindd (monochrome 
window) view surface depending on whether the user is currently in the Suntools 
window environment. The WINDOW_ME environment variable is normally 
defined in the user's environment if and only if the window system is being used. 

Selecting a View Surface from an Environment Variable 

int bw2dd () ; 
struct vwsurf rawsurface = DEFAULT_VWSURF(bw2dd); 
int pixwindd () ; 
struct vwsurf windowsurface = DEFAULT_VWSURF(pixwindd); 

main () 
{ 

struct vwsurf *surface, *get_surface(); 

surface = get_surface(); 
initialize_view_surface(surface, FALSE); 
select_view_surface(surface); 

/* returns a pointer to an appropriate view surface */ 
struct vwsurf *get_surface() 
{ 

if (getenv("WINDOW_ME"» 
return(&windowsurface); 

else 
return(&rawsurface); 

The SunCore library includes the get_ view_surface () function which a 
programmer can use to set up a view surface structure using information from 
command-line arguments and the environment. A complete listing of 
get_ view_surface () appears at the end of this section. 
get _v i ew _sur face () has the following declarations for C, FORTRAN, and 
Pascal: 
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Figure B-2 
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Declarationsof get_view_surface in C,FORTRAN, and Pascal 

Language I Declaration 
C get_view_surface(vsptr, argv) 

struct vwsurf *vsptr; 
char **argv; 

FORTRAN getviewsurface (vwsurf) 
integer vwsurf(VWSURFSIZE) 

Pascal getviewsurface (var surfacename: 
vwsurf): integer; external; 

The elements of argv are pointers to null-terminated strings which are extracted 
from the command line that started the application program. The following frag­
ment ofC code illustrates the use of get_ view_surface () for C programs: 

get_view _sur face Example 

main (argc, argv) 
int argc; 
char **argv; 
{ 

code 

struct vwsurf vwsurf; 

if (get_view_surface(&vwsurf, argv» 
exit(l); 

initialize_view_surface(&vwsurf, FALSE» 

more code 

get_view_surface () returns zero (0) ifit succeeds and non-zero otherwise. 
The vwsurf structure will have vwsurfdd and possibly vwsurfscreenname set 
to appropriate values. Other elements of the structure will be null - the pro­
grammer may modify them to suit the application, but it is not necessary. 

The only command-line option that get_ view_surface () currently recog­
nizes is the display _ device-d.l option, where display _device is the name of the 
physical display device (/devljb or /dev/cgoneO for example). The vwsurf 
structure will be set up to run on this device. get_view _surface () also 
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determines if the window system is running on the device, and chooses vwsurfdd 
appropriately. 

Using get_view_surface () has a disadvantage in that since it refers to all 
six SunCore types of view surfaces, any program using it will get the code for all 
six device-independentJdevice-dependent driver functions linked in. For this rea­
son, the code for get_ view_surface () is included here. SunCore program­
mers may wish to tailor a version of this code for particular machine 
configurations and applications in order to make smaller final object code. 

The code of get_ view_surface () contains calls on several functions from 
libsunwindow . a - the Sun View library. Details of these functions can be 
found in the Sun View Programmer's Guide and Sun View System Programmer's 
Guide. 

Figure B-3 

/* 
get_view_surface Determines from command-line arguments and 

the environment a reasonable view surface 
for a SunCore program to run on. 

*/ 

*include <sunwindow/window_hs.h> 
*include <sys/file.h> 
*include <sys/ioctl.h> 
*include <sun/fbio.h> 
*include <stdio.h> 
*include <usercore.h> 

int bwldd() ; /* 
int bw2dd () ; /* 
int cgldd () ; /* 
int cg2dd () ; 
int gpldd () ; 
int pixwindd () ; 
int cgpixwindd () ; 
int gplpixwindd(); 

All device-independent/device-dependent */ 
routines are referenced in this function. */ 
This means the linker will pull in all of them */ 

static struct vwsurf nullvs 

static char *devchk; 
static int devhaswindows; 

int get_view_surface(vsptr, argv) 
s~ruct vwsurf *vsptr; 
char **argv; 

{ 

int devfnd, fd, chkdevhaswindows(); 
char *wptr, dev[DEVNAMESIZE], *getenv(); 
struct screen screen; 
struct fbtype fbtype; 
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*vsptr = nullvs; 
devfnd = FALSE: 
if (argv) 

/* 
If command-line arguments are passed, process them using 
win_initscreenfromargv (see the Programmer's Reference Manual 
for the Sun Window System). The only option used by 
get_view_surface is the -d option, allowing the user to 
specify the display device on which to run. 
*/ 
{ 

win_initscreenfromargv(&screen, argv); 
if (screen.scr_fbname[O] != , ') 

{ 

/* -d option was found */ 
devfnd = TRUE; 
strncpy(dev, screen.scr_fbname, DEVNAMESIZE); 
/* 
Check to see if this device has a window system 
running on it. If so devhaswindows will be TRUE 
following the call to win_enumall. win_enumall is 
a function in libsunwindow.a. It takes a function 
as its argument, and applies this function to every 
window being displayed on any screen by the window 
system. To do this it opens each window and passes 
the windowfd to the function. The enumeration 
continues until all windows have been tried or the 
function returns TRUE. 
*/ 
devchk = dev; 
devhaswindows = FALSE; 
win_enumall(chkdevhaswindows); 
} 

if (! devfnd) 
/* No -d option was specified */ 
if (wptr = getenv ("WINDOW_ME") ) 

{ 

/* 
Running in the window system. Find the device from 
which this program was started. 
*/ 
devhaswindows = TRUE; 
if «fd = open(wptr, O_RDWR, 0» < 0) 

{ 

fprintf(stderr, "get_view_surface: Can't open %s\n", 
wptr) : 
return(l); 
} 

win_screenget(fd, &screen); 
close(fd): 
strncpy(dev, screen.scr_fbname, DEVNAMESIZE); 
} 

sun 
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else 
{ 

/* 
Not running in the window system. Assume device is 
/dev/fb. 
*/ 
devhaswindows = FALSE; 
strncpy(dev, "/dev/fb", DEVNAMESIZE); 
} 

/* Now have device name. Find device type. */ 
if «fd = open(dev, O_RDWR, 0» < 0) 

{ 

fprintf(stderr, "get_view_surface: Can't open %s\n", dev); 
return (1) ; 
} 

if (ioctl(fd, FBIOGTYPE, &fbtype) == -1) 
{ 

fprintf(stderr, "get_view_surface: ioctl FBIOGTYPE failed on %s\n", 
dev); 

close(fd); 
return(1); 
} 

close(fd); 
/* Now have device type and know if window system is running on it. */ 
if (devhaswindows) 

else 

switch(fbtype.fb_type) 
{ 

case FBTYPE SUNIBW: 
case FBTYPE SUN2BW: 

vsptr->dd = pixwindd; 
break; 

case FBTYPE SUNICOLOR: 
case FBTYPE SUN2COLOR: 

vsptr->dd = cgpixwindd; 
break; 

case FBTYPE SUN2GP: 
vsptr->dd = gplpixwindd; 
break; 

default: 
fprintf (stderr, 
"get_view_surface: %s is unknown fbtype\n", dev); 
return(l); 
} 

switch (fbtype.fb_type) 
{ 

case FBTYPE SUNIBW: 
vsptr->dd = bwldd; 
break; 

case FBTYPE SUN2BW: 
vsptr->dd = bw2dd; 
break; 

case FBTYPE SUNICOLOR: 
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vsptr->dd = cgldd; 
break; 

case FBTYPE SUN2COLOR: 
vsptr->dd = cg2dd; 
break; 

case FBTYPE SUN2GP: 
vsptr->dd = gpldd; 
break; 

default: 
fprintf(stderr, 
"get_view_surface: %s is unknown fbtype\n", dev); 
return(l); 
} 

/* Now SunCore device driver pointer is set up. */ 
if (! devhaswindows I I devfnd) 

/* 
If no window system on device or -d option was specified, 
tell SunCore which device. Otherwise, let SunCore figure 
out the device itself from WINDOW GFX so the default 
window will be used if desired. 
*/ 
strncpy(vsptr->screenname, dev, DEVNAMESIZE); 

ret urn (0) ; 
} 

static int chkdevhaswindows(windowfd) 
int windowfd; 

struct screen windowscreen; 

win_screenget(windowfd, &windowscreen); 
if (strcmp(devchk, windowscreen.scr_fbname) 0) 

{ 

/* 
If this window is on the display device we are checking, set 
the flag TRUE. Return TRUE to terminate the enumeration. 
*/ 
devhaswindows 
return(TRUE); 
} 

return(FALSE); 
} 

TRUE; 

B.4. Specifying a View 
Surface for 
Initialization 

It is not necessary to specify every member of the vwsurf structure in order to 
initialize the view surface. If only vwsurfdd is specified, SunCore will try to 

obtain a view surface of the specified type according to a default sequence. A 
statically allocated vwsurf structure may be set up to use this default by initial­
izing the structure via the DEFAULT _ VWSURF macro defined in 
<usercore . h>. This is a compile-time initialization. The user may exercise 
finer control over view surfaces by setting other elements of the structure as 
described below. Any members which are not specified by the user should be set 
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View Surface Specification for 
Raw Devices 

to zero (the integer 0, the NULL pointer, or an empty string, as appropriate). 

The default action for obtaining a new view surface of a raw device type is to try 
to open a sequence of devices until one is found which is of the right type and is 
not already being used. The sequence always starts with /devljb. Then the fol­
lowing names are tried depending on the view surface type: 

bwldd -
bw2dd -
cgldd -
cg2dd -
cg4dd -
gpldd -

/dev/bwoneO", "/dev/bwonel", ... , "/dev/bwone9" 
/dev/bwtwoO", "/dev/bwtwol", ... , "/dev/bwtwo9" 
/dev/cgoneO", "/dev/cgonel", 00', "/dev/cgone9" 
/dev/cgtwoO", "/dev/cgtwol", .0.' "/dev/cgtwo9" 
/dev/cgfourO", "/dev/cgfourl", ... , "/dev/cgfour9" 
/dev/gponeOa", "/dev/gponeOb", ... , "/dev/gpone3d" 

If none of the names in the sequence can be successfully opened and verified to 
be of the correct type and not already in use, 
initialize_view_surface () fails. 

If the user wishes to specify a particular physical device for a view surface, he 
may set vwsurfscreenname to be the device name of that device. The same steps 
will be taken to try to open the device as for each name in the default sequence. 
However, if these steps fail, no other names will be tried, and the initialization 
will fail. 

vwsurfcmapname and vwsurJ.cmapsize are only used for color view surfaces. 
For cgldd, cg2dd, cg4dd and gpldd vwsurJ.cmapsize is set to 256. If 
vwsurfcmapname is specified, this name is used as the name of the color map; 
otherwise SunCore will provide a unique name. 

No flags are currently defined for use with raw devices. 

vwsurfptr provides a mechanism for passing optional initialization data to Sun­
Core. In the case of raw devices, one such option is currently available - the 
passing of information about the adjacencies of physical screens. When the user 
creates a Suntools window environment on a screen, he is also responsible for 
specifying the relationship of that screen to other screens also running Suntools 
for purposes of tracking the mouse across multiple screens. The adjacentscreens 
command may be used to do this (see the SunOS Reference Manual). However, 
when a SunCore program initializes a new view surface on a raw screen, the user 
will not previously have been able to inform the system of this adjacency 
because the new screen was previously not in use. vwsurfptr may be used to 
pass adjacency information for the new screen. 

If vwsurfptr is not NULL, it should point to an array of character pointers. Only 
the first pointer in this array will be used. It should point to a string which is the 
pathname of a file containing information about the adjacencies of physical 
display devices. When the user sets up his display devices on his desk he may 
create a file describing the layout of these devices. For example, the following 
lines describe a system with two screens, the console frame buffer on the left 
(which might be a monochrome bitmap display) and a Sun color graphics display 
on the right: 
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/dev/fb 
R: /dev/cgoneO 
/dev/cgoneO 
L: /dev/fb 
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By convention, Idevlfb is the console frame buffer and IdevlcgoneO is the first 
Sun color graphics display on a system. For each display device in the system, 
there should be one line giving its name, followed by several lines giving the 
directions and names of all adjacent screens. Thus all four lines ~bove are neces­
sary, not just the first two. Directions may be indicated as R, L, T, and B for 
right, left, top, and bottom, or as N, S, E, and W for north, south, east, and west. 

The default action for obtaining a new view surface of type pixwindd, 
cgpixwindd or gplpixwindd is to first test whether the window referred to by the 
Shell environment variable WINDOW _ GFX is already in use as a view surface. If 
not, a blanket window is inserted over the WINDOW _ GFX window and this 
blanket window becomes the view surface. If WINDOW _ GFX has already been 
used in this manner, the program /usr/lib/view_surface is invoked to 
create a new window on the same physical display device as WINDOW _ GFX. 
This new window becomes the view surface. Thus, if a SunCore program is run 
from the tty subwindow of a Graphics Tool, the first default view surface will 
occupy the display space covered by the graphics subwindow of the tool. Subse­
quent default view surfaces will appear as graphics windows, each within a 
separate View Surface Tool on the same screen as the Graphics Tool. 

This default action may be circumvented in two ways. If vwsurf .flags has the 
VWSURF _NEWFLG set, no attempt is made to take over WINDOW _ GFX. A new 
window within a View Surface Tool is opened on the same screen as 
WINDOW _ GFX. If vwsurfscreenname is non-empty, a new window within a 
View Surface Tool is opened on the screen specified by vwsurfscreenname, pro­
vided this device exists and has a Suntools window environment running on it. 

For view surfaces of type cgpixwindd or gplpixwindd, vwsurJ.cmapsize 
and vwsurJ.cmapname provide a means of specifying and sharing color maps. 
The color map facilities of SunView are used to control color maps for 
cgpixwindd or gplpixwindd view surfaces (see the Sun View 
Programmer's Guide). The user may specify a color map size of 0, in which 
case a color map of length 2 will be used. Otherwise, vwsurJ.cmapsize should be 
a power of 2 between 2 and 256. The user may specify a null color map name, in 
which case SunCore will provide a unique name. Otherwise, SunCore will check 
vwsurJ.cmapname against the names of the color maps for all windows currently 
displayed on the physical device on which the new view surface is to appear. If a 
matching name is found, that color map will be used (even if its size differs from 
vwsurJ.cmapsize) and this map is shared among all windows on the device which 
reference that name. If the user specified a null name or the specified name does 
not match any current window's color map name, a new color map is allocated 
with the given size. The indices for each cgpixwindd or gplpixwindd view 
surface's color map run from 0 to vwsurJ.cmapsize-l. 

Currently, one optional string of initialization data may be passed to 
initialize_ view_surface (). IfvwsurJ.ptr is non-NULL, it should 
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B.S. Input Considerations 

point to an array of character pointers, only the first of which will be used. The 
pointer should point to a string containing position and size infonnation for a 
Core Tool which may be started up to provide a window for the new view sur­
face. (If the WINDOW _ GFX window is taken over by this new view surface and 
thus no View Surface Tool is started, the string will be ignored.) The string 
should consist of nine integers, separated by commas: 

"nl,nt,nw,nh,il,it,iw,ih,I" 

nl, and nt give the initial position of the top left comer of the View Surface Tool 
in its normal form. nw and nh give the initial width and height The numbers are 
given in screen coordinates, where (0,0) is the upper left comer. ii, it, iw, and ih 
give the same initial information for the iconic form of the tool. I is a boolean 
flag which should be non-zero if the tool is to be started in its iconic form. 

SunCore uses window system functions to obtain user input from the keyboard 
and mouse, no matter what mix of raw device view surfaces and window device 
view surfaces the user has initialized. For purposes of input, a raw device view 
surface behaves just like a window device view surface; it exists as a window 
within the window system's data structures, and the user may direct input to the 
window simply by positioning the mouse over it. The facts that window system 
input is directed to different windows depending on the location of the mouse 
and that the mouse position in the window system is reported in the coordinates 
of the window underlying the mouse have implications for the SunCore input 
functions. 

For SunCore programs which are invoked from a window within the Suntools 
window environment, whenever the KEYBOARD device is initialized, 
awai t_keyboard () will return characters typed when the mouse is located 
over any initialized view surface (belonging to a single user process) or over the 
tty subwindow from which the program was started. For programs run from out­
side a window environment, await_keyboard will return all characters typed on 
the keyboard, provided the KEYBOARD device is initialized. 

The ACM Core specification defines input and output to be completely orthogo­
nal functions. Thus, it is possible to initialize a locator device and read from it 
without ever initializing a view surface. SunCore uses the mouse as the LOCA­
TOR, STROKE, PICK, VALUATOR, and BUITON devices. The only way Sun­
Core can obtain mouse position and button click information to emulate these 
logical devices is to take input from a window. SunCore will return valid data in 
response to input requests for the LOCATOR, STROKE, PICK, and VALUATOR 
devices only when the user has associated these devices with an initialized view 
surface via the set_echo_surface () function. Because all SunCore view 
surfaces are instantiations of generic view surface types, there is no default echo 
surface for any input device. The set_echo_surface () function will 
accept a NULL pointer as its surface_name argument to allow the programmer to 
end the association of an input device with a view surface. Any input device 
may be echoed on any view surface independently of any other input device. 

The input functions await_anY_button_get_locator_2 (), 
await_stroke_2(),await-pick(},and 

Revision A, of 9 May 1988 



B.6. Notes on Window 
Device View Surfaces 

Appendix B -SunCore View Surfaces 129 

await_anY_button_get_valuator () will only use mouse input which 
the user directs to the window which is the echo surface for the indicated LOCA­
TOR, STROKE, PICK, or V ALUATOR device. This includes both position and 
button click input, so that the functions which are terminated by button clicks 
will tenninate only when a button click occurs within the proper window (or a 
timeout occurs). Which buttons are listened to is still controlled by individually 
initializing or terminating each BUTION device. 

The user may also use set_echo_surface () to choose from which window 
button clicks should be reported for a BUTION device when the 
await_button () function is called; alternatively, if the echo surface for a 
BUTION device is NULL, a w ai t _ bu t ton () will check for button clicks from 
any view surface associated with a LOCATOR, STROKE, PICK, or VALUATOR 
device. 

Note that the resolution obtained from a LOCATOR, STROKE, PICK, or V ALUA­
TOR device is limited by the width and/or height of its echo surface window, 
since mouse position information is provided by window system input functions 
in terms of window coordinates. 

Graphics primitives drawn on a view surface as part of a temporary segment nor­
mally remain visible on the view surface until a new-frame action occurs. For 
view surfaces which are windows within the Suntools window environment, 
several user actions can cause the view surface to be redrawn. Such actions 
include stretching the enclosing tool, exposing a previously obscured portion of 
the tool, and changing from the iconic form of the tool to the normal form. 
When the view surface is redrawn in this manner, all output primitives which 
previously appeared as part of temporary segments will disappear. 

When a SunCore program is run from a she 11 t 00 1 (1 ) , WINDOW _ GFX is 
normally set to be the tool's tty subwindow. If this window is taken over and 
blanketed to serve as a view surface, output directed to the tty subwindow (for 
example, stdout and stderr, including SunCore error messages) will not be visible 
because the blanket window obscures the tty subwindow. When the program ter­
minates or the view surface is tenninated, any portion of this output which has 
not scrolled out of the subwindow will be visible. The fact that the tty subwin­
dow is obscured also means that there is no way to type characters to that win­
dow, so that stdin will never see any input However, if the KEYBOARD device 
is initialized, special characters, such as interrupt and suspend, typed to the 
blanket window will be recognized and will have their normal effect on the user 
process. 
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c 
Alphabetical SunCore C Function 

Reference 

This appendix contains an alphabetical list of SunCore functions and their argu­
ments definitions. SunCore programs written in C must contain the statement: 

iinclude <usercore.h> 

at the start of each SunCore source file. 

C.I. Alphabetical List of C 
Functions 

The list on the following pages is a complete alphabetical list of the functions in 
SunCore. 

allocate_raster (rptr) 
struct { 

int width, height, depth; 
short *bits; 

*rptr; 

await_any_button(tim, butnum) 
int tim; 
int *butnum; 

await_any_button_get_locator_2(tim, locnum, butnum, x, y) 
int tim, locnum, *butnum; 
float *x, *y; 

await_any_button_get_valuator(tim, valnum, butnum, val) 
int tim, valnum, *butnum; 
float *val; 

await_keyboard (tim, keynum, string, length) 
int tim, keynum; 
char *string; 
int *length; 

aw~it-pick(tim, picknum, segnam, pickid) 
int tim; 
int picknum, *segnam, *pickid; 

await stroke_2(tim, strokenum, arrsize, xarray, yarray, numxy) 
int tim, strokenum, arrsize, *numxYi 
float xarray[], yarray[]; 
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create_retained_segment(segname) 
int segnamei 

create_temporary_segment() 

define_color_indices(surf, iI, i2, red, grn, blu) 
struct vwsurf *surf; 
int iI, i2; 
float *red, *grn, *blu; 

delete_retained_segment(segname) 
int segname; 

deselect view_surface(surfname) 
struct vwsurf *surfname; 

file_to_raster(rasfid, raster, map) 
int rasfid; 
struct { 

int width, height, depth; 
short *bits; 

*raster; 
struct { 

int type, nbytes; 
char *data; 

*map; 

free_raster (rptr) 
struct { 

int width, height, depth; 
short *bits; 

*rptr; 

get_mouse_state(devclass, devnum, x, y, buttons) 
int devclass, devnum; 
float *x, *y; 
int *buttons; 

get_raster (surfname, xmin, xmax, ymin, ymax, xd, yd, raster) 
struct vwsurf *surfname; 
float xmin, ymin, xmax, ymax;int xd, yd; 
struct { 

int width, height, depth; 
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short *bits; 
*raster; 

get_view_surface(vsptr, argv) 
struct vwsurf *vsptr; 
char **argv; 

initialize_core (outlev, inlev, dim) 
int outlev, inlev, dim; 

initialize_device (devclass, devnum) 
int devclass, devnum; 

initialize_view_surface(surfname, type) 
struct vwsurf *surfname; 
int type; 

inquire_charjust(chjust) 
int *chjust; 

inquire_charpath_2(dx, dy) 
float *dx, *dy; 

inquire_charpath_3(dx, dy, dz) 
float *dx, *dy, *dz; 

inquire_charprecision(chqualty) 
int *chqualty; 

inquire_charsize(chwidth, cheight) 
float *chwidth, *cheight; 

inquire_charspace(space) 
float *space; 

inquire_charup_2(dx, dy) 
float *dx, *dy; 

inquire_charup_3(dx, dy, dz) 
float *dx, *dy, *dz; 

inquire_color_indices(surf, iI, i2, red, grn, blu) 
struct vwsurf *surf; 
int iI, i2; 
float *red, *grn, *blu; 

inquire_current-position_2(x, y) 
float *x, *y; 

inquire_current-position_3(x, y, z) 
float *x, *y, *z; 

inquire_detectability(detectability) 
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int *detectability; 

inquire_echo (devclass, devnum, echotype) 
int devclass, devnum, *echotype; 

inquire_echo-position(devclass, devnum, x, y) 
int devclass, devnum; 
float *x, *y; 

inquire_echo_surface(devclass, devnum, surfname) 
int devclass, devnum; 
struct vwsurf *surfname; 

inquire_fill_index(color) 
int *color; 

inquire_font (font) 
int *font; 

inquire_highlighting (highlighting) 
int *highlighting; 

inquire_image_transformation_2(sx, sy, a, tx, ty) 
float *sx, *sy, *a, *tx, *ty; 

inquire_image_transformation_3(sx, sy, sz, ax, ay, az, tx, ty, tz) 
float *sx, *sy, *sz, *ax, *ay, *az, *tx, *ty, *tz; 

inquire_image_transformation_type(segtype) 
int *segtype; 

inquire_image_translate 2(tx, ty) 
float *tx, *ty; 

inquire_image_translate_3(tx, ty, tz) 
float *tx, *ty, *tz; 

inquire_inverse_composite_matrix(arrayptr) 
float *arrayptr; 

inquire_keyboard (keynum, bufsize, istr, pos) 
int keynum, *bufsize, *pos; 
char *istr; 

inquire_line_index(color) 
int *color; 

inquire_linestyle(linestyl) 
int *linestyl; 

inquire_linewidth(linwidth) 
float *linwidth; 

sun 
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inquire_locator_2(locnum, x, y) 
int locnum; 
float *x, *y; 

inquire_marker_symbol(mark) 
int *mark; 

inquire_ndc_space_2(width, height) 
float *width, *height; 

inquire_ndc_space_3(width, height, depth) 
float *width, *height, *depth; 

inquire_open_retained_segment(segname) 
int *segname; 

inquire_open_temporary_segment(open) 
int *open; 

inquire_pen (pen) 
int *pen; 

inquire-pick_id(pickid) 
int *pickid; 

inquire-polygon_edge_style(polyedgstyl) 
int *polyedgstyl; 

inquire-polygon_interior_style(polyintstyl) 
int *polyintstyl; 

inquire-primitive_attributes(defprim) 
struct { 

int lineindx, fillindx, textindx; 
int linestyl, polyintstyl, polyedgstyl; 
float linwidth; 
int pen, font; 
float charwidth, charheight; 
float charupx, charupy, charupz, charupw; 
float charpathx, charpathy, charpathz, charpathw; 
float charspacex, charspacey, charspacez, charspacew; 
int chjust, chqualty; 
int marker, pickid, rasterop; 

*defprim; 

inquire-projection(projection_type, dx-proj, dy-proj, dz-proj) 
int *projection_type; 

inquire_rasterop(rasterop) 
int *rasterop; 

inquire_retained_segment_names<listcnt, seglist, segcnt) 
int seglist[], listcnt, *segcnt; 
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inquire_retained_segment_surfaces(segname, arraycnt, surfaray, surfnum) 
int segname, arraycnt; 
struct vwsurf surfaray[]; 
int *surfnum; 

inquire_segment_detectability(segname, detectbl) 
int segname; 
int *detectbl; 

inquire_segment_highlighting(segname, highlght) 
int segname; 
int *highlght; 

inquire_segment_image_transformation_2(segname, sx, sy, a, tx, ty) 
int segname; 
float *sx, *sy, *a, *tx, *ty; 

inquire_segment_image_transformation_3(segname, sx, sy, sz, rx, ry, rz, tx, ty, tz) 
int segname; 
float *sx, *sy, *sz, *rx, *ry, *rz, *tx, *ty, *tz; 

inquire_segment_image_translate_2(segname, tx, ty) 
int segname; 
float *tx, *ty; 

inquire_segment_image_translate_3(segname, tx, ty, tz) 
int segname; 
float *tx, *ty, *tz; 

inquire_segment_visibility(segname, visbilty) 
int segname; 
int *visbilty; 

inquire_stroke(strokenum, bufsize, dist, time) 
int strokenum, *bufsize, *time; 
float *dist; 

inquire_text_extent 2(s, dx, dy) 
char *s; 
float *dx, *dy; 

inquire_text_extent_3(s, dx, dy, dz) 
char *s; 
float *dx, *dy, *dz; 

inquire_text_index(color) 
intO *color; 

inquire_valuator (valnum, init, low, high) 
int valnum; 
float *init, *low, *high; 
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float *front_distance, *back_distance; 

inquire_view-plane_distance(view_distance) 
float *view_distance; 

inquire_view-plane_normal(dx_nor.m, dy_norm, dz_norm) 
float *dx_norm, *dy_norm, *dz_norm; 

inquire_view_reference-point(x_ref, y_ref, z_ref) 
float *x_ref, *y_ref, *z_ref; 

inquire_view_up_2(dx_up, dy_up) 
float *dx_up, *dy_up; 

inquire_view_up_3(dx_up, dy_up, dz_up) 
float *dx_up, *dy_up, *dz_up; 

inquire_viewing_control-parameters(windowclip, frontclip, backclip, type) 
int *windowclip, *frontclip, *backclip, *type; 

inquire_viewing-parameters(viewparm) 
struct { 

float vwrefpt[3]; 
float vwplnorm[3]; 
float viewdis; 
float frontdis; 
float backdis; 
int projtype; 
float projdir[3]; 
float window[4]; 
float vwupdir[3]; 
float viewport[6]; 

*viewparm; 

inquire viewport_2(xmin, xmax, yrnin, yrnax) 
float *xmin, *xmax, *ymin, *ymax; 

inquire_viewport_3(xmin, xmax, yrnin, yrnax, zmin, zmax) 
float *xmin, *xmax, *yrnin, *ymax, *zmin, *zmax; 

inquire_visibility (visibility) 
int *visibility; 

inquire_window (umin, umax, vmin, vmax) 
float *umin, *umax, *vmin, *vmax; 

inquire_world_coordinate_matrix_2(arr) 
float *arr; 

inquire_world_coordinate_matrix_3(arrayptr) 
float *arrayptr; 
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float x, Yi 

line abs_3(x, y, z) 
float x, y, Zi 

line_rel_2(dx, dy) 
float dx, dYi 

line_rel_3(dx, dy, dz) 
float dx, dy, dZi 

map_ndc_to_world_2(ndcx, ndcy, wldx, wldy) 
float ndcx, ndcy, *wldx, *wldYi 

map_ndc_to_world_3(ndcx, ndcy, ndcz, wldx, wldy, wldz) 
float ndcx, ndcy, ndcz, *wldx, *wldy, *wldzi 

map_world_to_ndc_2(wldx, wldy, ndcx, ndcy) 
float wldx, wldy, *ndcx, *ndcYi 

map_world_to_ndc_3(wldx, wldy, wldz, ndcx, ndcy, ndcz) 
float wldx, wldy, wldz, *ndcx, *ndcy, *ndczi 

marker abs - 2 (mx, my) 
float mx, mYi 

marker abs _3 (mx, my, 
float mx, my, mZi 

marker rel_2 (dx, dy) 
float dx, dYi 

marker reI 3 (dx, dy, -
float dx, dy, dZi 

move abs 2(x, y) -
float x, Yi 

move abs 3(x, y, z) -
float x, y, Zi 

move rel_2(dx, dy) 
float dx, dy; 

mz) 

dz) 

move_rel_3(dx, dy, dz) 
float dx, dy, dz; 

polygon_abs_2(xlist, ylist, n) 
float *xlist, *ylisti 
short ni 
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polygon_abs_3(xlist, ylist, zlist, n) 
float *xlist, *ylist, *zlist; 
int n; 

polygon_rel_2(xlist, ylist, n) 
float *xlist, *ylist; 
short n; 

polygon_rel_3(xlist, ylist, zlist, n) 
float *xlist, *ylist, *zlist; 
int n; 

polyline_abs_2(xcoord, ycoord, n) 
float xcoord[], ycoord[]; 
int n; 

polyline_abs_3(xcoord, ycoord, zcoord, n) 
float xcoord[], ycoord[], zcoord[]; 
int n; 

polyline_rel_2(xcoord, ycoord, n) 
float xcoord[], ycoord[]; 
int n; 

polyline_rel_3(xcoord, ycoord, zcoord, n) 
float xcoord[], ycoord[], zcoord[]; 
int n; 

polymarker_abs_2(xcoord, ycoord, n) 
float xcoord[], ycoord[]; 
short n; 

polymarker_abs_3(xcoord, ycoord, zcoord, n) 
float xcoord[], ycoord[], zcoord[]; 
int n; 

polymarker_rel_2(xcoord, ycoord, n) 
float xcoord[], ycoord[]; 
int n; 

polymarker_rel_3(xcoord, ycoord, zcoord, n) 
float xcoord[], ycoord[], zcoord[]; 
int n; 

print_error (string, error) 
char *string; 
int error; 

put_raster (srast) 
struct { 

int width, height, depth; 
short *bits; 

*srast; 
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raster_to_file(raster, map, rasfid, n) 
struct { 

int width, height, depth; 
short *bits; 

*raster; 
struct { 

int type, nbytes; 
char *data; 

*map; 
int rasfid, n; 

rename_retained_segment(segname, newname) 
int segname, newname; 

report_most_recent_error(error) 
int *error; 

restore_segment (segname, filename) 
int segname; 
char *filename; 

save_segment (segnum, filename) 
int segnum; 
char *filename; 

select_view_surface(surfname) 
struct vwsurf *surfname; 

set_back-plane_clipping(onoff) 
int onoff; 

set_charjust(chjust) 
int chjust; 

set_charpath_2(dx, dy) 
float dx, dy; 

set_charpath_3(dx, dy, dz) 
float dx, dy, dz; 

set_charprecision(chqualty) 
int chqualty; 

set charsize(chwidth, cheight) 
float chwidth, cheight; 

set~charspace(space) 
float space; 

set_charup_2(dx, dy) 
float dx, dy; 
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float dx, dy, dz; 

set_coordinate_system_type(type) 
int type; 

set_detectability(detectability) 
int detectability; 

set_drag (drag) 
int drag; 

set_echo (devclass, devnum, echotype) 
int devclass, devnum, echotype; 

set_echo_group(class, devnum, n, echotype) 
int class, devnum[], n, echotype; 

set_echo-position(devclass, devnum, x, y) 
int devclass, devnum; 
float x, y; 

set echo_surface(devclass, devnum, surfname) 
int devclass, devnum; 
struct vwsurf *surfname; 

set_fill_index(color) 
int colori 

set_font (font) 
int font; 

set_front-plane_clipping(onoff) 
int onoffi 

set_highlighting (highlighting) 
int highlighting; 

set_image_transformation_2(sx, sy, a, tx, ty) 
float sx, sy, a, tx, ty; 

set_image_transformation_3(sx, sy, sz, ax, ay, az, tx, ty, tz) 
float sx, sy, sz, ax, ay, az, tx, ty, tz; 

set_image_transformation_type(type) 
int type; 

set'_image_translate 2 (tx, ty) 
float tx, tYi 

set_image_translate_3(tx, ty, tz) 
float tx, ty, tZi 

set_keyboard (keynum, bufsize, istr, pos) 
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int keynum, bufsize, pos; 
char *istr; 

set_Iight_direction(dx, dy, dz) 
float dx, dy, dz; 

set_Iine_index(color) 
int color; 

set_Iinestyle(linestyl) 
int linestyl; 

set_linewidth(linwidth) 
float linwidth; 

set_Iocator_2(locnum, x, y) 
int locnum; 
float x, y; 

set_marker_symbol(mark) 
int mark; 

set_ndc_space_2(width, height) 
float width, height; 

set_ndc_space_3(width, height, depth) 
float width, height, depth; 

set_output_clipping(onoff) 
int onoff; 

set yen (pen) 
int pen; 

setyick_id(pickid) 
int pickid; 

setyolygon_edge_style(polyedgstyl) 
int polyedgstyl; 

setyolygon_interior_style(polyintstyl) 
int polyintstyl; 

setyrimitive_attributes(defprim) 
struct { 

int lineindx, fillindx, textindx; 
int linestyl, polyintstyl, polyedgstyl; 
float linwidth; 
int pen, font; 
float charwidth, charheight; 
float charupx, charupy, charupz, charupw; 
float charpathx, charpathy, charpathz, charpathw; 
float charspacex, charspacey, charspacez, charspacew; 
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int chjust, chqualty; 
int marker, pickid, rasterop; 

*defprim; 

set-projection(projtype, dx, dy, dz) 
int projtype; 
float dx, dy, dz; 

set_rasterop(flag) 
int flag; 

set_segment_detectability(segname, detectbl) 
int segname; 
int detectbl; 

set_segment_highlighting(segname, highlght) 
int segname; 
int highlght; 

set_segment_image_transformation_2(segname, sx, sy, a, tx, ty) 
int segname; 
float sx, sy, a, tx, ty; 

set_segment_image_translate_2(segname, tx, ty) 
int segname; 
float tx, ty; 

set_segment_image_translate_3(segname, dx, dy, dz) 
int segname; 
float dx, dy, dz; 

set_segment_image_transformation_3(segname, sx, sy, sz, rx, ry, rz, tx, ty, tz) 
int segname; 
float sx, sy, sz, rx, ry, rz, tx, ty, tz; 

set_segment_visibility(segname, visbilty) 
int segname; 
int visbilty; 

set_shading-parameters(amb, dif, spec, flood, bump, hue, style) 
float amb, dif, spec, flood, bump; 
int hue, style; 

set_stroke (strokenum, bufsize, dist, time) 
int strokenum, bufsize, time; 
float dist; 

set_text_index(color) 
int color; 

set_valuator (valnum, init, low, high) 
int valnum; 
float init, low, high; 
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set_vertex_indices(indxlist, n) 
int *indxlist, n; 

set vertex normals (dxlist, dylist, dzlist, n) 
float *dxlist, *dylist, *dzlist; 
int n; 

set_view_depth(near, far) 
float near, far; 

set_view_plane_distance(dist) 
float dist; 

set_view-plane_normal(dx, dy, dz) 
float dx, dy, dz; 

set_view_reference-point(x, y, z) 
float x, y, z; 

set_view_up_2(dx, dy) 
float dx, dy; 

set_view_up_3(dx, dy, dz) 
float dx, dy, dz; 

set_viewing-parameters(viewparm) 
struct { 

float vwrefpt[3]; 
float vwplnorm[3]: 
float viewdis; 
float frontdis; 
float backdis; 
int projtype; 
float projdir[3]; 
float window[4]; 
float vwupdir[3]; 
float viewport[6]; 

*viewparm; 

set_viewport_2(xmin, xmax, ymin, ymax) 
float xmin, xmax, ymin, ymax; 

set_viewport_3(xmin, xmax, ymin, ymax, zmin, zmax) 
float xmin, xmax, ymin, ymax, zmin, zmax; 

set_visibility (visibility) 
int visibility; 

set_window (umin, umax, vmin, vmax) 
float umin, umax, vmin, vmax; 

set_window_clipping(onoff) 
int onoff; 
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set_world_coordinate_matrix_2(array) 
float *array; 

set_world_coordinate_matrix_3(array) 
float *array; 

set_zbuffer_cut(surf, xarr, zarr, n) 
struct vwsurf *surf; 
float xarr[], zarr[]; 
int n; 

size_raster (surfname, xmin, xmax, ymin, ymax, raster) 
struct vwsurf *surfname; 
float xmin, ymin, xmax, ymax; 
struct { 

int width, height, depth; 
short *bits; 

*raster; 

terminate_core () 

terminate_device(devclass, devnum) 
int devclass, devnum; 

terminate_view_surface(surfname) 
struct vwsurf *surfname; 

text (string) 
char *string; 
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D 
Using SunCore with Fortran-77 

Programs 

All functions provided in SunCore may be called from FOR1RAN-77 programs 
by linking them with the /usr/lib/libcore77. a library. This is done by 
using thefl7 compiler with a command line such as: 

% f77 -fswitch -0 grab grab.f -lcore77 -lcore -lsunwindow -lpixrect -1m 

where grab. £ is the FORTRAN source program. The -fswitch option will 
cause the compiler to take advantage of floating point hardware if it is available. 
Otherwise, the compiler will emulate this floating point support with software. 
(For more information on floating point options, see Appendix F). Note that 
/usr / lib/ libcore . a must be linked with the program (the -lcore 
option), and / usr / lib/ libcore 7 7 . a must come before it (the -lcore 7 7 
option). 

Defined constants may be referenced in source programs by including 
/usr / include/ £77 /usercore7 7 . h In a FORTRAN program, this must be 
done via a source statement like: 

include "/usr/include/f77/usercore77.h" 

This include statement must be in each FORTRAN program unit which uses the 
defined constants, not just once in each source program file. The default primi­
tive attribute structure PRIMATTS which is provided in <user core . h> and is 
described in section 6.1.23 of this manual is not provided in usercore77 . h 
because of FORTRAN's restrictions on the ordering of specification statements 
and data statements. 

In the Sun release of FORTRAN-77 , names are restricted to sixteen characters in 
length and may not contain the underline character. For this reason, FORTRAN 
programs must use abbreviated names to call the corresponding SunCore func­
tions. The correspondence between the full SunCore names and the FOR1RAN 
names appears later in this appendix. In addition, FOR1RAN-77 declarations for 
all SunCore functions appear at the end of this appendix. 
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D.I. Programming Tips 

Table 0-1 

CCode 

o The abbreviated names of the SunCore functions are less readable than the full 
length names because the underline character cannot be used in the FORTRAN 
names. However, since FORTRAN doesn't distinguish between upper-case and 
lower-case letters in names, upper-case characters can be used to improve rea­
dability. There is an example of this later in this appendix. 

o Character strings passed from FORTRAN programs to Sun Core cannot be 
longer than 256 characters. 

o FORTRAN passes all arguments by reference. Although some SunCore func­
tions receive arguments by value, the FORTRAN programmer need not worry 
about this. The interface routines in /usr/lib/libcore77. a handle this 
situation correctly. When in doubt, look at the FORTRAN declarations for 
SunCore subroutines at the end of this appendix. 

o SunCore uses pointers in some places. For instance, view surface structures 
contain pointers to device driver functions. Also, the raster data type includes 
a pointer to an array of short's containing the raster data. There are no pointer 
types in FORTRAN, but there are ways to handle all uses of pointers required 
to use SunCore. For view surface names, the following fragments of C code 
and FORTRAN code do the same thing: 

Comparison of C and FORTRAN Statements 

1 FORTRAN Code 
struct vwsurf vsurf = NULL_VWSURF; integer vsurf(VWSURFSIZE} 

int bwldd(}; 

vsurf.dd bwldd; 

integer bwldd 
external bwldd 

data vsurf /VWSURFSIZE*O/ 
vsurf(DDINDEX} = loc(bwldd} 

initialize view surface(&vsurf, FALSE}; call InitializeVwsurf(vsurf, FALSE} 

The constants VWSURFSIZE and DDINDEX are defined in 
usercore77 . h. The constant VWSURFNEWFLG is also defined in 
usercore77. h. 

bwldd 
The Sun-l monochrome bitmap display used as a raw device. 

bw2dd 
The Sun-2 or Sun-3 monochrome bitmap display used as a raw device. 

cgldd 
The Sun-l color graphics display used as a raw device. 

cg2dd 
The Sun-2 or Sun-3 color graphics display used as a raw device. 
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cg4dd 
The Sun-3/110 color display used as a raw device. 

pixwindd 
A monochrome (one bit deep) graphics window within the Suntools 
window environment. This window may appear on either a color or 
monochrome display. 

cgpixwindd 
A color graphics window within the Suntools window environment. 
This window must appear on a color display. 

gpJdd 
A Sun-2/160 or Sun-3/160 graphics display with a Graphics Processor 
option. 

gpJpixwindd 
A color graphics window within the Suntools window environment run­
ning on a Sun-2/160 or Sun-3/160 color graphics display with a Graph­
ics Processor option. 

Only view surface types cgldd, cg2dd, cg4dd, cgpixwindd, gpJdd, and 
gpJpixwindd support hidden surface removal. In the discussion above, gray 
scale devices are considered to be color devices. 

As shown above, all required pointer manipulation can be done with the 
FORTRAN loc library subroutines, which returns the address of its argu­
ment as an integer. 

SunCore function arguments which are pointers to structures can be declared 
as arrays in FORTRAN. For example, the C and FORTRAN declarations of 
the SunCore raster structure are shown below: 

CCode 
struct { 

int width, height, depth; 
short *bits; 

raster; 

I FORTRAN Code 
integer raster(4) 

Then the following fragments ofC and FOR1RAN code are equivalent: 

CCode 
short data[16]; 

raster.width = 16; 
raster.height = 16; 
raster.depth = 1; 
raster.bits = data; 

I FORTRAN Code 
integer*2 data (16) 

raster(1) 16 
raster(2) 16 
raster(3) 1 
raster(4) loc(data) 

o Some SunCore structures contain both andint's float's. For instance, the 
argument to inquire_ viewing_parameters () contains both int's and 
float's. This can be handled in FORTRAN by declaring a REAL array and 
an INTEGER array which are made to share storage by an EQUN ALENCE 
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statement. Then following the call to the inquiry function, the REAL com­
ponents can be accessed by using the REAL array and the INTEGER com­
ponents accessed via the INTEGER array. 

o Since FORTRAN does not distinguish between upper-case and lower-case 
letters in identifiers, any FORTRAN program unit which includes the 
usercore77 . h header file cannot use identifiers with the same spelling as 
any constant defined in that header file (regardless of case). 

o The filetoraster and rastertofile functions in C take an argument 
that is a UNIXt file descriptor. The corresponding argument to the FORTRAN 
functions is a logical unit number (LUN). This unit should be explicitly 
opened by using the FORTRAN open statement. 110 to the opened file should 
be done only via the filetoraster and rastertofile functions. 

D.2. Example Program This example is the FORTRAN equivalent of the very simple program for draw­
ing a martini glass. 

include "/usr/include/f77/usercore77.h" 

integer vsurf(VWSURFSIZE) 
integer pixwindd 
external pixwindd 
integer InitializeCore, InitializeVwsurf, SelectVwsurf 
real glassdx(9), glassdy(9) 
data glassdx /-10.0,9.0,0.0,-14.0,30.0,-14.0,0.0,9.0,-10.01 
data glassdy /0.0,1.0,19.0,15.0,0.0,-15.0,-19.0,-1.0, 0.0/ 
data vsurf /VWSURFSIZE*O/ 

vsurf(DDINDEX) = loc(pixwindd) 
if (InitializeCore(BASIC, NOINPUT, TWOD) .ne. 0) call exit(l) 
if (InitializeVwsurf(vsurf, FALSE) .ne. 0) call exit(2) 
if (SelectVwsurf(vsurf) .ne. 0) call exit(3) 
call SetViewport2(0.125, 0.875, 0.125, 0.75) 
call SetWindow(-50.0, 50.0, -10.0, 80.0) 
call CreateTernpSeg() 
call MoveAbs2(0.0, 0.0) 
call PolylineReI2(glassdx, glassdy, 9) 
call MoveReI2(-12.0, 33.0) 
call LineReI2(24.0, 0.0) 
call CloseTernpSeg() 
call sleep(10) 
call DeselectVwsurf(vsurf) 
call TerrninateCore() 
end 

Figure D-l FORTRAN Example Program 

t UNIX is a registered trademark of AT&T. 
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Table D-2 Correspondence Between C Names and FORTRAN Names 

CName 
allocate raster 
await_any_button 
await_any_button_get_locator_2 
await_any_button_get_valuator 
await_keyboard 
awaityick 
await stroke 2 - -
begin_batch_of_updates 
close_retained_segment 
close_temporary_segment 
create_retained_segment 
create_temporary_segment 
define color indices - -
delete_all_retained_segments 
delete_retained_segment 
deselect view surface - -
end_batch_of_updates 
file to raster 
free raster 
get_mouse_state 
get_raster 
initialize core 
initialize device 
initialize view surface 
inquire_char just 
inquire_charpath_2 
inquire_charpath_3 
inquire_charprecision 
inquire_char size 
inquire_charspace 
inquire_charup_2 
inquire_charup_3 
inquire_col~r_indices 

inquire_current_position_2 
inquire_current_position_3 
inquire_detectability 
inquire_echo 
inquire_echo~osition 

inquire_echo_surface 
inquire_fill_index 
inquire_font 
inquire highlighting 

+~t!! 

I FORTRAN Name 
allocateraster 
awaitanybutton 
awtbuttongetloc2 
awtbuttongetval 
awaitkeyboard 
awaitpick 
awaitstroke2 
beginbatchupdate 
closeretainseg 
closetempseg 
createretainseg 
createtempseg 
defcolorindices 
delallretainsegs 
delretainsegment 
deselectvwsurf 
endbatchupdate 
filetoraster 
freeraster 
getmousestate 
getraster 
initializecore 
initializedevice 
initializevwsurf 
inqcharjust 
inqcharpath2 
inqcharpath3 
inqcharprecision 
inqcharsize 
inqcharspace 
inqcharup2 
inqcharup3 
inqcolorindices 
inqcurrpos2 
inqcurrpos3 
inqdetectability 
inqecho 
inqechoposition 
inqechosurface 
inqfillindex 
inqfont 
inqhighlighting 

Revision A, of 9 May 1988 



156 SunCore Reference Manual 

Table D-2 Correspondence Between C Names and FORTRAN Names-- Continued 

CName 
inquire_image_transformation 2 
inquire_image_transformation_3 
inquire_image_transformation_type 
inquire_image_translate_2 
inquire_image_translate_3 
inquire_inverse_composite_matrix 
inquire_keyboard 
inquire_line_index 
inquire_linestyle 
inquire_linewidth 
inquire_locator_2 
inquire_marker_symbol 
inquire_ndc_space_2 
inquire_ndc_space_3 
inquire_open_retained_segment 
inquire_open_temporary_segment 
inquireyen 
inquireyick_id 
inquireyolygon_edge_style 
inquireyolygon_interior_style 
inquireyrimitive_attributes 
inquireyrojection 
inquire_rasterop 
inquire_retained_segment_names 
inquire_retained_segment_surfaces 
inquire_segment_detectability 
inquire_segment_highlighting 
inquire_segment_image_transformation_2 
inquire_segment_image_transformation_3 
inquire_segment_image_transformation_type 
inquire_segment_image_translate_2 
inquire_segment_image_translate_3 
inquire_segment_visibility 
inquire_stroke 
inquire_text_extent_2 
inquire_text_extent_3 
inquire_text_index 
inquire_valuator 
inquire_view_depth 
inquire_viewylane_distance 
inquire_viewylane_normal 
inquire_view_referenceyoint 
inquire_view_up_2 
inquire_view_up_3 
inquire_viewing_control_parameters 
inquire viewing parameters 

I FORTRAN Name 
inqimgtransform2 
inqimgtransform3 
inqimgxformtype 
inqimgtranslate2 
inqimgtranslate3 
inqinvcompmatrix 
inqkeyboard 
inqlineindex 
inqlinestyle 
inqlinewidth 
inqlocator2 
inqrnarkersymbol 
inqndcspace2 
inqndcspace3 
inqopenretainseg 
inqopentempseg 
inqpen 
inqpickid 
inqpolyedgestyle 
inqpolyintrstyle 
inqprimattribs 
inqprojection 
inqrasterop 
inqretainsegname 
inqretainsegsurf 
inqsegdetectable 
inqseghighlight 
inqsegimgxform2 
inqsegimgxform3 
inqsegimgxfrmtyp 
inqsegimgxlate2 
inqsegimgxlate3 
inqsegvisibility 
inqstroke 
inqtextextent2 
inqtextextent3 
inqtextindex 
inqvaluator 
inqviewdepth 
inqviewplanedist 
inqviewplanenorm 
inqviewrefpoint 
inqviewup2 
inqviewup3 
inqvwgcntrlparms 
inqviewingparams 
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Table D-2 Correspondence Between C Names and FORTRAN Names-- Continued 

CName 
inquire_viewport_2 
inquire_viewport_3 
inquire_visibility 
inquire_window 
inquire_world_coordinate_matrix_2 
inquire_world_coordinate_matrix_3 
line abs 2 
line abs 3 
line reI 2 
line reI 3 
map ndc to world_2 
map_ndc_to_world_3 
map_world_to_ndc_2 
map_world_to_ndc_3 
marker abs 2 
marker abs 3 
marker reI 2 
marker reI 3 
move abs 2 
move abs 3 
move reI 2 
move reI 3 
new frame 
polygon_abs_2 
polygon_abs_3 
polygon_rel_2 
polygon_rel_3 
polyline_abs_2 
polyline_abs_3 
polyline_rel_2 
polyline_rel_3 
polymarker_abs_2 
polymarker_abs_3 
polymarker_rel_2 
polymarker_rel_3 
print_error 
put_raster 
raster to file 
rename_retained_segment 
report_most_recent_error 
restore_segment 
save_segment 
select view surface - -
set_back_plane_clipping 
set_charjust 
set charpath 2 

I FORTRAN Name 
inqviewport2 
inqviewport3 
inqvisibility 
inqwindow 
inqworldmatrix2 
inqworldmatrix3 
lineabs2 
lineabs3 
linerel2 
linerel3 
mapndctoworld2 
mapndctoworld3 
mapworldtondc2 
mapworldtondc3 
markerabs2 
markerabs3 
markerrel2 
markerrel3 
moveabs2 
moveabs3 
moverel2 
moverel3 
newframe 
polygonabs2 
polygonabs3 
polygonrel2 
polygonrel3 
polylineabs2 
polylineabs3 
polylinerel2 
polylinerel3 
polymarkerabs2 
polymarkerabs3 
polymarkerrel2 
polymarkerrel3 
printerror 
putraster 
rastertofile 
renameretainseg 
reportrecenterr 
restore segment 
savesegment 
selectvwsurf 
setbackclip 
setcharjust 
setcharpath2 
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Table D-2 Correspondence Between C Names and FORTRAN Name~ Continued 

set_charpath_3 
set_charprecision 
set charsize 
set_charspace 
set_charup_2 

CName 

set_charup_3 
set_coordinate_system_type 
set_detectability 
set_drag 
set echo 
set_echo_group 
set_echo_position 
set echo surface - -
set fill index 
set font 
set_front-plane_clipping 
set_highlighting 
set_image_transformation_2 
set_image_transformation_3 
set_image_transformation_type 
set_image_translate_2 
set_image_translate_3 
set_keyboard 
set_light_direction 
set line index - -
set_linestyle 
set linewidth 
set locator 2 
set_marker_symbol 
set_ndc_space_2 
set_ndc_space_3 
set_output_clipping 
set-pen 
setyick 
setyick_id 
set_polygon_edge_style 
set_polygon_interior_style 
set_primitive_attributes 
setyrojection 
set_rasterop 
set_segment_detectability 
set_segment_highlighting 
set_segment_image_transformation_2 
set_segment_image_transformation_3 
set_segment_image_translate_2 
set segment image translate 3 

I FORTRAN Name 
setcharpath3 
setcharprecision 
setcharsize 
setcharspace 
setcharup2 
setcharup3 
setcoordsystype 
setdetectability 
setdrag 
setecho 
setechogroup 
setechoposition 
set echo surface 
set fill index 
setfont 
setfrontclip 
sethighlighting 
setimgtransform2 
setimgtrans~orm3 

setimgxformtype 
setimgtranslate2 
setimgtranslate3 
set keyboard 
setlightdirect 
setlineindex 
set line style 
setlinewidth 
setlocator2 
setmarkersymbol 
setndcspace2 
setndcspace3 
setoutputclip 
setpen 
setpick 
setpickid 
setpolyedgestyle 
setpolyintrstyle 
setprimattribs 
setprojection 
setrasterop 
setsegdetectable 
setseghighlight 
setsegimgxform2 
setsegimgxform3 
setsegimgxlate2 
setsegimgxlate3 
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Table D-2 Correspondence Between C Names and FORTRAN Names-- Continued 

CName 
set_segment_visibility 
set_shading-parameters 
set stroke 
set text index 
set valuator 
set vertex indices 
set vertex normals - -
set_view_depth 
set_view_plane_distance 
set_view_plane_normal 
set_view_reference_point 
set_viewport_2 
set_viewport_3 
set_view_up_2 
set_view_up_3 
set _ viewing __ parameter s 
set_visibility 
set window 
set_window_clipping 
set world coordinate matrix 2 
set world coordinate matrix 3 - -
set zbuffer cut 
size raster 
terminate core 
terminate device 
terminate view surface 
text 

I FORTRAN Name 
setsegvisibility 
setshadingparams 
set stroke 
settextindex 
setvaluator 
setvertexindices 
setvertexnormals 
setviewdepth 
setviewplanedist 
setviewplanenorm 
setviewrefpoint 
setviewport2 
setviewport3 
setviewup2 
setviewup3 
setviewingparams 
setvisibility 
setwindow 
setwindowclip 
setworldmatrix2 
setworldmatrix3 
setzbuffercut 
sizeraster 
terminatecore 
terminatedevice 
terminatevwsurf 
text 

D.4. FORTRAN Interfaces 
to SunCore 

Note: Although all SunCore procedures are declared here as functions, each may 
also be called as a subroutine if the user does not want to check the returned 
value. 

integer function allocateraster(raster) 
integer raster(4) 

integer function awaitanybutton(time, buttonnum) 
integer time, buttonnum 

integer function awtbuttongetloc2(time, locatornum, buttonnum, x, y) 
integer time, locatornum, buttonnum 
real x, y 

integer function awtbuttongetval(time,valuatornum,buttonnum,value) 
integer time, valuatornum, buttonnum 
real value 

integer function awaitkeyboard(time, keyboardnum, inputstring, length) 
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integer time, keyboardnum 
character*(*) inputstring 
integer length 

integer function awaitpick(time, picknum, segname, pickid) 
integer time, picknum, segname, pickid 

integer function awaitstroke2(time, strokenum, arraysize, xarray, yarray, n) 
integer time, strokenum, arraysize 
real xarray, yarray 
integer n 

integer function beginbatchupdate() 

integer function closeretainseg () 

integer function closetempseg () 

integer function createretainseg(segname) 
integer segname 

integer function createtempseg () 

integer function defcolorindices(surfacename, il, i2, red, green, blue) 
integer surfacename(*) 
integer il, i2 
real red(*), green(*), blue(*) 

integer function delallretainsegs() 

integer function delretainsegment(segname) 
integer segname 

integer function deselectvwsurf(surfacename) 
integer surfacename(*) 

integer function endbatchupdate() 

integer function filetoraster(rasfid, raster, map) 
integer rasfid 
integer raster(4) 
integer map (3) 

integer function freeraster(raster) 
integer raster(4) 

integer function getmousestate(devclass, devnum, x, y, buttons) 
integer devclass, devnum 
real x, y 
integer buttons 

integer function getraster(surfacename, xmin, xmax, ymin, ymax, xd, yd, raster) 
integer surfacename(*) 

sun 
microsystems 
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real xmin, xmax, yrnin, yrnax 
integer xd, yd 
integer raster(4) 

integer function initializecore(outputlevel, inputlevel, dimension) 
integer output level, inputlevel, dimension 

integer function initializedevice(deviceclass, devicenum) 
integer deviceclass, devicenum 

integer function initializevwsurf(surfacename, type) 
integer surfacename(*) 
integer type 

integer function inqcharjust(just) 
integer just 

integer function inqcharpath2(dx, dy) 
real dx, dy 

integer function inqcharpath3(dx, dy, dz) 
real dx, dy, dz 

integer function inqcharprecision(charprecision) 
integer charprecision 

integer function inqcharsize(charwidth, charheight) 
real charwidth, charheight 

integer function inqcharspace(charspace) 
real charspace 

integer function inqcharup2(dx, dy) 
real dx, dy 

integer function inqcharup3(dx, dy, dz) 
real dx, dy, dz 

integer function inqcolorindices(surfacename, iI, i2, red, green, blue) 
integer surfacename(*) 
integer iI, i2 
real red(*), green(*), blue(*) 

integer function inqcurrpos2(x, y) 
real x, y 

integer function inqcurrpos3(x, y, z) 
real x, y, z 

integer function inqdetectability(detectability) 
integer detectability 

integer function inqecho(deviceclass, devicenum, echotype) 
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integer deviceclass, devicenum, echotype 

integer function inqechoposition(deviceclass, devicenum, echox, echoy) 
integer deviceclass, devicenum 
real echox, echoy 

integer function inqechosurface(deviceclass, devicenum, surfacename) 
integer deviceclass, devicenum 
integer surfacename(*) 

integer function inqfillindex(index) 
integer index 

integer function inqfont(font) 
integer font 

integer function inqhighlighting(highlighting) 
integer highlighting 

integer function inqimgtransform2(sx, sy, a, tx, ty) 
real sx, sy, a, tx, ty 

integer function inqimgtransform3(sx, sy, sz, ax, ay, az, tx, ty, tz) 
real sx, sy, SZ, ax, ay, az, tx, ty, tz 

integer function inqimgxformtype(type) 
integer type 

integer function inqimgtranslate2(tx, ty) 
real tx, ty 

integer function inqimgtranslate3(tx, ty, tz) 
real tx, ty, tz 

integer function inqinvcompmatrix(array) 
real array(4,4) 

integer function inqkeyboard(keyboardnum, buffersize, initstring, initcursor) 
integer keyboardnum, buffersize 
character*(*) initstring 
integer initcursor 

integer function inqlineindex(index) 
integer index 

integer function inqlinestyle(linestyle) 
integer line style 

integer function inqlinewidth(linewidth) 
real linewidth 

integer function inqlocator2(locatornum, x, y) 
integer locatornum 
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real x, y 

integer function inqrnarkersymbol(symbol) 
integer symbol 

integer function inqndcspace2(width, height) 
real width, height 

integer function inqndcspace3(width, height, depth) 
real width, height, depth 

integer function inqopenretainseg(segname) 
integer segname 

integer function inqopentempseg(open) 
integer open 

integer function inqpen(pen) 
integer pen 

integer function inqpickid(pickid) 
integer pickid 

integer function inqpolyedgestyle(style) 
integer style 

integer function inqpolyintrstyle(style) 
integer style 

integer function inqprimattribs(primattr) 
integer primattr(28) 

Note: The actual argument in the calling program corresponding to primattr should be an array which can be refer­
enced both as a real array and as an integer array in order to access both integer valued and real valued primitive attri­
butes. This can be done using the equivalence statement. 

integer function inqprojection(projection, dxproj, dyproj, dzproj) 
integer projection real dxproj, dyproj, dzproj 

integer function inqrasterop(rop) 
integer rop 

integer function inqretainsegname(arraysize, namearray, numberofsegments) 
integer arraysize, namearray(*), numberofsegments 

integer function inqretainsegsurf(segname, arraysize, vwsurfarray, numsurf) 
in~eger segname, arraysize 
integer vwsurfarray(*) 
integer numsurf 

Note: arraysize should give the number of view surface structures which can be held in vwsurfarray. Each structure 
requires VWSURFSIZE elements of vwsurfarray. 

integer function inqsegdetectable(segname, detectability) 
integer segname, detectability 
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integer function inqseghighlight(segname, highlighting) 
integer segname, highlighting 

integer function inqsegimgxform2(segname, sx, sy, a, tx, ty) 
integer segname 
real sx, sy, a, tx, ty 

integer function inqsegimgxform3(segname, sx, sy, sz, ax, ay, az, tx, ty, tz) 
integer segname 
real sx, sy, sz, ax, ay, az, tx, ty, tz 

integer function inqsegimgxfrmtyp(segname, type) 
integer segname, type 

integer function inqsegimgxlate2(segname, tx, ty) 
integer segname 
real tx, ty 

integer function inqsegimgxlate3(segname, tx, ty, tz) 
integer segname 
real tx, ty, tz 

integer function inqsegvisibility(segname, visibility) 
integer segname, visibility 

integer function inqstroke(strokenum, bufsize, dist, time) 
integer strokenum, bufsize 
real dist 
integer time 

integer function inqtextextent2(string, dx, dy) 
character*(*) string 
real dx, dy 

integer function inqtextextent3(string, dx, dy, dz) 
character*(*) string 
real dx, dy, dz 

integer function inqtextindex(index) 
integer index 

integer function inqvaluator(valuatornum, initialvalue, low, high) 
integer valuatornum 
real initialvalue, low, high 

integer function inqviewdepth(frontdistance, backdistance) 
real frontdistance, backdistance 

integer function inqviewplanedist(viewdistance) 
real viewdistance 

integer function inqviewplanenorm(dxnorm, dynorm, dznorm) 
real dxnorm, dynorm, dznorm 
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integer function inqviewrefpoint(x, y, z) 
real x, y, z 

integer function inqviewup2(dxup, dyup) 
real dxup, dyup 

integer function inqviewup3(dxup, dyup, dzup) 
real dxup, dyup, dzup 

integer function inqvwgcntrlparms(windowclip, frontclip, backclip, type) 
integer windowclip, frontclip, backclip, type 

integer function inqviewingpararns(viewpararns) 
real viewpararns(26) 

Note: The actual argument in the calling program corresponding to viewparams should be an array which can be 
referenced both as a real array and as an integer array in order to access both integer valued and real valued viewing 
parameters. This can be done using the equivalence statement. 

integer function inqviewport2(xmin, xmax, yrnin, yrnax) 
real xmin, xmax, yrnin, yrnax 

integer function inqviewport3(xmin, xmax, yrnin, yrnax, zrnin, zrnax) 
real xmin, xmax, yrnin, yrnax, zrnin, zrnax 

integer function inqvisibility(visibility) 
integer visibility 

integer function inqwindow(umin, umax, vrnin, vrnax) 
real umin, umax, vrnin, v.max 

integer function inqworldmatrix2(array) 
real array(3,3) 

integer function inqworldmatrix3(array) 
real array(4,4) 

integer function lineabs2(x, y) 
real x, y 

integer function lineabs3(x, y, z) 
real x, y, z 

integer function linere12(dx, dy) 
real dx, dy 

integer function linere13(dx, dy, dz) 
real dx, dy, dz 

integer function mapndctoworld2(ndcx, ndcy, wldx, wldy) 
real ndcx, ndcy, wldx, wldy 

integer function rnapndctoworld3(ndcx, ndcy, ndcz, wldx, wldy, wldz) 
real ndcx, ndcy, ndcz, wldx, wldy, wldz 
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integer function mapworldtondc2(wldx, wldy, ndcx, ndcy) 
real wldx, wldy, ndcx, ndcy 

integer function mapworldtondc3(wldx, wldy, wldz, ndcx, ndcy, ndcz) 
real wldx, wldy, wldz, ndcx, ndcy, ndcz 

integer function markerabs2(x, y) 
real x, y 

integer function markerabs3(x, y, z) 
real x, y, z 

integer function markerrel2(dx, dy) 
real dx, dy 

integer function markerrel3(dx, dy, dz) 
real dx, dy, dz 

integer function moveabs2(x, y) 
real x, y 

integer function moveabs3(x, y, z) 
real x, y, z 

integer function moverel2(dx, dy) 
real dx, dy 

integer function moverel3(dx, dy, dz) 
real dx, dy, dz 

integer function newframe() 

integer function polygonabs2(xarray, yarray, n) 
real xarray(*), yarray(*) 
integer n 

integer function polygonabs3(xarray, yarray, zarray, n) 
real xarray(*), yarray(*), zarray(*) 
integer n 

integer function polygonrel2(dxarray, dyarray, n) 
real dxarray(*), dyarray(*) 
integer n 

integer function polygonrel3(dxarray, dyarray, dzarray, n) 
real dxarray(*), dyarray(*), dzarray(*) 
integer n 

integer function polylineabs2(xarray, yarray, n) 
real xarray(*), yarray(*) 
integer n 

integer function polylineabs3(xarray, yarray, zarray, n) 
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real xarray(*), yarray(*), zarray(*) 
integer n 

integer function polylinerel2(dxarray, dyarray, n) 
real dxarray(*), dyarray(*) 
integer n 

integer function polylinerel3(dxarray, dyarray, dzarray, n) 
real dxarray(*), dyarray(*), dzarray(*) 
integer n 

integer function polymarkerabs2(xarray, yarray, n) 
real xarray(*), yarray(*) 
integer n 

integer function polymarkerabs3(xarray, yarray, zarray, n) 
real xarray(*), yarray(*), zarray(*) 
integer n 

integer function polymarkerrel2(dxarray, dyarray, n) 
real dxarray(*), dyarray(*) 
integer n 

integer function polymarkerrel3(dxarray, dyarray, dzarray, n) 
real dxarray(*), dyarray(*), dzarray(*) 
integer n 

integer function printerror(message, errornum) 
character*(*) message 
integer errornum 

integer function putraster(raster) 
integer raster(4) 

integer function rastertofile(raster, map, rasfid, n) 
integer raster(4) 
integer map(3) 
integer rasfid, n 

integer function renameretainseg(segname, newname) 
integer segname, newname 

integer function reportrecenterr(errornum) 
integer errornum 

integer function restoresegment(segname, filename) 
integer segname 
character*(*) filename 

integer function savesegment(segname, filename) 
integer segname 
character*(*) filename 
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integer function selectvwsurf(surfacename) 
integer surfacename(*) 

integer function setbackclip(onoff) 
integer onoff 

integer function setcharjust(just) 
integer just 

integer function setcharpath2(dx, dy) 
real dx, dy 

integer function setcharpath3(dx, dy, dz) 
real dx, dy, dz 

integer function setcharprecision(charprecision) 
integer charprecision 

integer function setcharsize(charwidth, charheight) 
real charwidth, charheight 

integer function setcharspace(charspace) 
real charspace 

integer function setcharup2(dx, dy) 
real dx, dy 

integer function setcharup3(dx, dy, dz) 
real dx, dy, dz 

integer function setcoordsystype(type) 
integer type 

integer function setdetectability(detectability) 
integer detectability 

integer function setdrag(mode) 
integer mode 

integer function setecho(deviceclass, devicenum, echotype) 
integer deviceclass, devicenum, echotype 

integer function setechogroup(deviceclass, devicenumarray, n, echotype) 
integer deviceclass, devicenumarray(*), n, echotype 

integer function setechoposition(deviceclass, devicenum, echox, echoy) 
infeger deviceclass, devicenum 
real echox, echoy 

integer function setechosurface(deviceclass, devicenum, surfacename) 
integer deviceclass, devicenum 
integer surfacename(*) 
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integer function setfillindex(index) 
integer index 

integer function setfont(font) 
integer font 

integer function setfrontclip(onoff) 
integer onoff 

integer function sethighlighting(highlighting) 
integer highlighting 

integer function setimgtransform2(sx, sy, a, tx, ty) 
real sx, sy, a, tx, ty 

integer function setimgtransform3(sx, sy, sz, ax, ay, az, tx, ty, tz) 
real sx, sy, sz, ax, ay, az, tx, ty, tz 

integer function setimgxformtype(type) 
integer type 

integer function setimgtranslate2(tx, ty) 
real tx, ty 

integer function setimgtranslate3(tx, ty, tz) 
real tx, ty, tz 

integer function setkeyboard(keyboardnum, buffersize, initstring, initcursor) 
integer keyboardnum, buffersize 
character*(*) initstring 
integer initcursor 

integer function setlightdirect(dx, dy, dz) 
real dx, dy, dz 

integer function setlineindex(index) 
integer index 

integer function setlinestyle(linestyle) 
integer linestyle 

integer function setlinewidth(linewidth) 
real linewidth 

integer function setlocator2(locatornum, x, y) 
integer locatornurn 
real x, y 

integer function setmarkersyrnbol(syrnbol) 
integer symbol 

integer function setndcspace2(width, height) 
real width, height 
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integer function setndcspace3(width, height, depth) 
real width, height, depth 

integer function setoutputclip(onoff) 
integer onoff 

integer function setpen(pen) 
integer pen 

integer function setpick(picknum, aperture) 
integer picknum 
real aperture 

integer function setpickid(pickid) 
integer pickid 

integer function setpolyedgestyle(style) 
integer style 

integer function setpolyintrstyle(style) 
integer style 

integer function setprimattribs(primattr) 
integer primattr(28) 

Note: The actual argument in the calling program corresponding to primattr should be an array which can be refer­
enced both as a real array and as an integer array in order to access both integer valued and real valued primitive attri­
butes. This can be done using the equivalence statement. 

integer function setprojection(projection, dxproj, dyproj, dzproj) 
integer projection 
real dxproj, dyproj, dzproj 

integer function setrasterop(rop) 
integer rop 

integer function setsegdetectable(segname, detectability) 
integer segname, detectability 

integer function setseghighlight(segname, highlighting) 
integer segname, highlighting 

integer function setsegimgxform2(segname, sx, sy, a, tx, ty) 
integer segname 
real sx, sy, a, tx, ty 

int.eger function setsegimgxform3 (segname, sx, sy, sz, ax, ay, az, tx, ty, tz) 
integer segname 
real sx, sy, sz, ax, ay, az, tx, ty, tz 

integer function setsegimgxlate2(segname, tx, ty) 
integer segname 
real tx, ty 
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integer function setsegimgxlate3(segname, tx, ty, tz) 
integer segname 
real tx, ty, tz 

integer function setsegvisibility(segname, visibility) 
integer segname, visibility 

integer function setshadingparams(ambient, diffuse, specular, flood, bump, hue, style) 
real ambient, diffuse, specular, flood, bump 
integer hue, style 

integer function setstroke(strokenum, buffersize, distance, time) 
integer strokenum, buffersize 
real distance 
integer time 

integer function settextindex(index) 
integer index 

integer function setvaluator(valuatornum, initialvalue, low, high) 
integer valuatornum 
real initialvalue, low, high 

integer function setvertexindices(colorindexlist, n) 
integer colorindexlist(*), n 

integer function setvertexnormals(xlist, ylist, zlist, n) 
real xlist(*), ylist(*), zlist(*) 
integer n 

integer function setviewdepth(frontdistance, backdistance) 
real frontdistance, backdistance 

integer function setviewplanedist(distance) 
real distance 

integer function setviewplanenorm(dxnorm, dynorm, dznorm) 
real dxnorm, dynorm, dznorm 

integer function setviewport2(xmin, xmax, ymin, ymax) 
real xmin, xmax, ymin, ymax 

integer function setviewport3(xmin, xmax, ymin, ymax, zmin, zmax) 
real xmin, xmax, ymin, ymax, zmin, zmax 

integer function setviewrefpoint(x, y, z) 
real x, y, z 

integer function setviewup2(dx, dy) 
real dx, dy 

integer function setviewup3(dx, dy, dz) 
real dx, dy, dz 
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integer function setviewingparams(viewparams) 
real viewparams(26) 

Note: The actual argument in the calling program corresponding to viewparams should be an array which can be 
referenced both as a real array and as an integer array in order to access both integer valued and real valued viewing 
parameters. This can be done using the equivalence statement. 

integer function setvisibility(visibility) 
integer visibility 

integer function setwindow(umin, umax, vmin, vmax) 
real urnin, umax, vmin, vmax 

integer function setwindowclip(onoff) 
integer onoff 

integer function setworldmatrix2(array) 
real array(3,3) 

integer function setworldmatrix3(array) 
real array(4,4) 

integer function setzbuffercut(surfacename, xlist, zlist, n) 
integer surfacename(*) 
real xlist(*), zlist(*) 
integer n 

integer function sizeraster(surfacename, xmin, xmax, ymin, ymax, raster) 
integer surfacename(*) 
real xmin, xmax, ymin, ymax 
integer raster(4) 

integer function terminatecore() 

integer function terminatedevice(deviceclass, devicenum) 
integer deviceclass, devicenum 

integer function terminatevwsurf(surfacename) 
integer surfacename(*) 

integer function text (string) 
character*(*) string 
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E 
Using SunCore with Pascal Programs 

All functions provided in SunCore may be called from Pascal programs by link­
ing them with the /usr / lib/ libcorepas. a library by using the Pascal 
compiler with a command line of the form: 

% pc -fswitch -0 grab grab.p -lcorepas -lcore -lsunwindow -lpixrect -1m 

E.I. Programming 
Requirements 

where gr ab . p is the Pascal source program. The - f s wit ch option will cause 
the compiler to take advantage of floating point hardware if it is available. Oth­
erwise, the compiler will emulate this floating point support with software. (For 
more information on floating point options, see Appendix F). Note that 
/usr/lib/libcore. a must be linked with the program (the -lcore 
option), and /usr / lib/ libcorepas . a must come before it (the -lcore­
pas option). 

The files typedefspas . h, usercorepas . h, devincpas . hand 
sunpas. h from the /usr / include/pascal directory must be included in 
the user's source code to provide the necessary declarations for the Pascal inter­
face to SunCore. Pascal programs which call SunCore functions must place 
these include files in the most global declaration section of the program: 

program example (input,output) 

#include '/usr/include/pascal/usercorepas.h' 
#include '/usr/include/pascal/typedefspas.h' 

var 
{user declarations} 

#include '/usr/include/pascal/devincpas.h' 
#include '/usr/include/pascal/sunpas.h' 

If the Pascal program is composed of separately compiled files, these include 
statements must be in each Pascal file which uses Sun Core functions and the 
corresponding defined constants. Defined constants for SunCore (see section on 
Useful Constants in the introduction to this manual) are set in the file 
/usr/ include/pascal/usercorepas . h. The default primitive attri­
bute structure PRIMATTS provided in usercore . h and described in the section 
describing setyrimitive_attributes is not provided in usercorepas . h. 
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Routines Using View Surface 
Names 

Table E-l 

The Sun release of Pascal does not support the passing of variable length arrays 
as arguments in function or procedure calls. Therefore, fixed length arrays which 
are compatible with the SunCore-Pascal interface are declared as predefined 
types in the typedefspas. h file (see the Declarations section of this appen­
dix). The length of these arrays in 256. The length of character strings passed 
from Pascal programs to SunCore must also be 256 characters. 

The correspondence between the full SunCore names and the Pascal names 
appears in the Function Declarations section of this appendix. To provide a 
mechanism for returning the status of calls to SunCore routines, all Sun Core rou­
tines must be called as functions from Pascal. Finally, although most SunCore 
functions use floats (32-bit reals), Pascal uses 64-bit reals. However, the Pascal 
programmer is only required to provide reals. SunCore functions which have 
structures as their arguments have corresponding predefined types in Pascal (see 
the Type Declarations section of this appendix). 

View surface names in SunCore are structures containing pointers to device 
driver routines. The device driver names are supplied by the include file 
devincpas . h. The user may then simply use one of the names listed in Table 
E-l: 

Viewsurface Types 

Symbol 
bwldd 
bw2dd 
cgldd 
cg2dd 
cg4dd 
gpldd 
pixwindd 
cgpixwindd 
gplpixwindd 

I Description 
Sun-l monochrome display 
Sun-2 monochrome display 
Sun-l color display 
Sun-2 color display 
Sun-3/110 color display 
Graphics Processor 
windows on the Sun-l monochrome display 
windows on a color display 
windows with the Graphics Processor 

The pasloc function (provided in the SunCore-Pascal interface) transfonns the 
function corresponding to the device driver into an integer which can then be 
inserted in the appropriate place in the device driver structure (see following 
example). 
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Table E-2 Comparison olC and Pascal Statements 

CCode I Pascal Code 
struct vwsurf dsurf = NULL VWSURF; 
int bwldd(); 

var 
dsurf:vwsurf; 
tstr:vwsurfst; 

dsurf.dd = bwldd; 
tstr : =' , ; 
dsurf.dd := pasloc(bwldd); 
dsurf.screenname := tstr; 
dsurf.windowname := tstr; 
dsurf.windowfd := 0; 
dsurf.instance := 0; 
dsurf.cmapsize := 0; 
dsurf.cmapname := tstr; 
dsurf.flags := 0; 
dsurf.ptr := 0; 

initialize view surface(&dsurf, FALSE); x := InitializeVwsurf(dsurf, FALSE); 

Routines Using Rasters and 
Colormaps 

E.2. Example Program 

Figure E-l 

Assigning a literal string of two spaces (blanks) to the tstr variable will initialize 
the character array to all spaces. 

For uses of SunCore functions which have rasters or colonnaps as arguments 
which do not involve arithmetic direct manipulation by the programmer (for 
example, writing a raster to a file), the following restrictions on the functions do 
not apply and the programmer is only required to call the function. SunCore ras­
ter and colonnap structures contain pointers to variable length data (that is, 
dynamic arrays). The SunCore-Pascal interface declares these varaibles as 
integers. 

Pascal programmers wishing to alter the contents of the colonnap or raster data 
within a program can write a C function which uses the pointer value returned in 
Pascal to copy the infonnation into a fixed-length array. Arithmetic operations 
can then be perfonned on the data using conventional Pascal statements. The 
programmer can then write another C function to copy the infonnation back into 
the array pointed to by the pointer returned by the SunCore-Pascal interface. 
These C functions are not provided because the size of the fixed-length array will 
vary greatly among different applications. Therefore, the individual Pascal pro­
grammer must decide how large an array to declare for each application. 

The use of the SunCore-Pascal interface is illustrated by showing the text of a 
program for drawing the martini glass used in previous tutorial examples. 

Pascal Example Program 

program martiniglass (input,output); 

#include ' /usr/include/pascal/usercorepas.h'; 
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#include '/usr/include/pascal/typedefspas.h'; 

var 
glassdx, glassdy: parr {type parr is an array of reals of 

length 2S6 declared in typedefs.h}; 
x: integer; 
dsurf:vwsurf; 
tstr:vsurfst; 
function sleep (x:integer) : integer; external; 

#include '/usr/include/pascal/sunpas.h'; 
#include '/usr/include/pascal/devincpas.h'; 

procedure loaddata; 
begin 

glassdx[l] .= -10.0; 
glassdx[2] .= 9.0; 
glassdx[3] .= 0.0; 
glassdx[4] .= -14.0; 
glassdx[S] .= 30.0; 
glassdx[6] .= -14.0; 
glassdx[7] .= 0.0; 
glassdx[8] .= 9.0; 
glassdx[9] .= -10.0; 

end; 

begin {main program} 
tstr : =' '; 
dsurf.screenname := tstr; 
dsurf.windowname := tstr; 
dsurf.windowfd := 0; 
dsurf.dd := pasloc(pixwindd); 
dsurf.instance .= 0; 
dsurf.cmapsize := 0; 
dsurf.cmapname .= tstr; 
dsurf.flags := 0; 

glassdy[l] 
glassdy[2] 
glassdy[3] 
glassdy[4] 
glassdy[S] 
glassdy [6] 
glassdy[7] 
glassdy[8] 
glassdy[9] 

.= 0.0; 

.= 1.0; 

.= 19.0; 

.= lS.0; 

.= 0.0; 

.= -lS.0; 
:= -19.0; 
:= -1.0; 
.= 0.0; 

if (initializecore(BASIC, NOINPUT, TWOD) <> 0) then 
write In (' error 1') 
else 

if (initializevwsurf(dsurf, FALSE) <> 0) then 
writeln (' error 2') 

else 
if (selectvwsurf(dsurf) <> 0) then 

writeln (' error 3') 
else 

x .= setviewport2(0.12S, 0.87S, 0.12S, 0.7S); 
x .= setwindow(-SO.O, SO.O, -10.0, 80.0); 
x := createtempseg; 

x := moveabs2(0.0, 0.0); 
loaddata; 

x .= polylinere12(glassdx, glassdy,9); 
x .= movere12(-12.0, 33.0); 
x := linerel2(24.0, 0.0); 
x .= closetempseg; 

slIn 
microsystems 
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end_ 

x -= sleep(lO)i 
x -= deselectvwsurf(dsurf)i 
x := terminatecorei 

E.3. Correspondence 
Between C Names and 
Pascal Names 
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Table E-3 Correspondence Between C Names and Pascal Names 

CName 
allocate raster 
await_any_button 
await_any_button_get_locator_2 
await_any_button_get_valuator 
await_keyboard 
awaityick 
await stroke 2 - -
begin_batch_of_updates 
close_retained_segment 
close_temporary_segment 
create_retained_segment 
create_temporary_segment 
define color indices - -
delete_all_retained_segments 
delete_retained_segment 
deselect view surface - -
end_bat ch_of_update s 
file to raster 
free raster 
get_mouse_state 
get_raster 
initialize core 
initialize device 
initialize view surface - -
inquire_char just 
inquire_charpath_2 
inquire_charpath_3 
inquire_charprecision 
inquire_charsize 
inquire_charspace 
inquire_charup_2 
inquire_charup_3 
inquire_color_indices 
inquire_current_position_2 
inquire_current-position_3 
inquire detectability 

I Pascal Name 
allocateraster 
awaitanybutton 
awtbuttongetloc2 
awtbuttongetval 
awaitkeyboard 
awaitpick 
awaitstroke2 
beginbatchupdate 
closeretainseg 
closetempseg 
createretainseg 
createtempseg 
defcolorindices 
delallretainsegs 
delretainsegment 
deselectvwsurf 
endbatchupdate 
filetoraster 
freeraster 
getmousestate 
getraster 
initializecore 
initializedevice 
initializevwsurf 
inqcharjust 
inqcharpath2 
inqcharpath3 
inqcharprecision 
inqcharsize 
inqcharspace 
inqcharup2 
inqcharup3 
inqcolorindices 
inqcurrpos2 
inqcurrpos3 
inqdetectability 
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Table E-3 Correspondence Between C Names and Pascal Names-- Continued 

CName 
inquire_echo 
inquire_echo-position 
inquire_echo_surface 
inquire_fill_index 
inquire_font 
inquire_highlighting 
inquire_image_transformation_2 
inquire_image_transformation_3 
inquire_image_transformation_type 
inquire_image_translate_2 
inquire_image_translate_3 
inquire_inverse_composite_matrix 
inquire_keyboard 
inquire_line_index 
inquire_linestyle 
inquire_linewidth 
inquire_locator_2 
inquire_marker_symbol 
inquire_ndc_space_2 
inquire_ndc_space_3 
inquire_open_retained_segment 
inquire_open_temporary_segment 
inquireyen 
inquireyick_id 
inquireyolygon_edge_style 
inquireyolygon_interior_style 
inquireyrimitive_attributes 
inquireyrojection 
inquire_rasterop 
inquire_retained_segment_names 
inquire_retained_segment_surfaces 
inquire_segment_detectability 
inquire_segment_highlighting 
inquire_segment_image_transformation_2 
inquire_segment_image_transformation_3 
inquire_segment_image_transformation_type 
inquire_segment_image_translate_2 
inquire_segment_image_translate_3 
inquire_segment_visibility 
inquire_stroke 
inquire_text_extent_2 
inquire_text_extent_3 
inquire_text_index 
inquire_valuator 
inquire_view_depth 
inquire view-plane distance 

1 Pascal Name 
inqecho 
inqechoposition 
inqechosurface 
inqfillindex 
inq£ont 
inqhighlighting 
inqimgtransform2 
inqimgtransform3 
inqimgxformtype 
inqimgtranslate2 
inqimgtranslate3 
inqinvcompmatrix 
inqkeyboard 
inqlineindex 
inqlinestyle 
inqlinewidth 
inqlocator2 
inqmarkersymbol 
inqndcspace2 
inqndcspace3 
inqopenretainseg 
inqopentempseg 
inqpen 
inqpickid 
inqpolyedgestyle 
inqpolyintrstyle 
inqprimattribs 
inqprojection 
inqrasterop 
inqretainsegname 
inqretainsegsurf 
inqsegdetectable 
inqseghighlight 
inqsegimgxform2 
inqsegimgxform3 
inqsegimgxfrmtyp 
inqsegimgxlate2 
inqsegimgxlate3 
inqsegvisibility 
inqstroke 
inqtextextent2 
inqtextextent3 
inqtextindex 
inqvaluator 
inqviewdepth 
inqviewplanedist 

Revision A, of 9 May 1988 



Appendix E - Using SunCore with Pascal Programs 181 

Table E-3 Correspondence Between C Names and Pascal Names- Continued 

CName 
inquire_view-pIane_normal 
inquire_view_reference-point 
inquire_view_up_2 
inquire_view_up_3 
inquire_viewing_control-parameters 
inquire_viewing-parameters 
inquire_viewport_2 
inquire_viewport_3 
inquire_visibility 
inquire_window 
inquire_world_coordinate_matrix_2 
inquire_world_coordinate_matrix_3 
line abs 2 
line abs 3 
line reI 2 - -
line reI 3 
map_ndc_to_world 2 
map_ndc_to_world_3 
map_world_to_ndc_2 
map_world_to_ndc_3 
marker abs 2 
marker abs 3 
marker reI 2 
marker reI 3 
move abs 2 
move abs 3 
move reI 2 - -
move reI 3 
new frame 
polygon_abs_2 
polygon_abs_3 
polygon_rel_2 
polygon_rel_3 
polyline_abs_2 
polyline_abs_3 
polyline_rel_2 
polyline_rel_3 
polymarker_abs_2 
polymarker_abs_3 
polymarker_rel_2 
polymarker_rel_3 
print_error 
put_raster 
raster to file 
rename retained segment 
report most recent error 

I Pascal Name 
inqviewplanenorm 
inqviewrefpoint 
inqviewup2 
inqviewup3 
inqvwgcntrIparms 
inqviewingparams 
inqviewport2 
inqviewport3 
inqvisibility 
inqwindow 
inqworldmatrix2 
inqworldmatrix3 
lineabs2 
lineabs3 
linerel2 
linerel3 
mapndctoworId2 
mapndctoworld3 
mapworldtondc2 
mapworldtondc3 
markerabs2 
markerabs3 
markerrel2 
markerrel3 
moveabs2 
moveabs3 
moverel2 
moverel3 
newframe 
polygonabs2 
polygonabs3 
polygonrel2 
polygonrel3 
polylineabs2 
polylineabs3 
polylinerel2 
poIylinereI3 
polymarkerabs2 
polymarkerabs3 
polymarkerrel2 
polymarkerrel3 
print error 
putraster 
rastertofile 
renameretainseg 
reportrecenterr 
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Table E-3 Correspondence Between C Names and Pascal Names- Continued 

restore_segment 
save_segment 

CName 

select view surface - -
set_back_plane_clipping 
set_char just 
set_charpath_2 
set_charpath_3 
set_charprecision 
set charsize 
set_charspace 
set_charup_2 
set_charup_3 
set_coordinate_system_type 
set_detectability 
set_drag 
set echo 
set_echo_group 
set_echo-position 
set echo surface - -
set fill index 
set font 
set_front-plane_clipping 
set_highlighting 
set_image_transformation_2 
set_image_transformation_3 
set_image_transformation_type 
set_image_translate_2 
set_image_translate_3 
set_keyboard 
set_Iight_direction 
set line index - -
set_Iinestyle 
set linewidth 
set locator 2 
set_marker_s ymbo I 
set_ndc_space_2 
set_ndc_space_3 
set_output_clipping 
setJen 
setJick 
set_pick_id 
set_polygon_edge_style 
set_polygon_interior_style 
set_primitive_attributes 
setJrojection 
set rasterop 

I Pascal Name 
restore segment 
savesegment 
selectvwsurf 
setbackclip 
setcharjust 
setcharpath2 
setcharpath3 
setcharprecision 
setcharsize 
setcharspace 
setcharup2 
setcharup3 
setcoordsystype 
setdetectability 
setdrag 
setecho 
setechogroup 
setechoposition 
setechosurface 
setfillindex 
setfont 
setfrontclip 
sethighlighting 
setimgtransform2 
setimgtransform3 
setimgxformtype 
setimgtranslate2 
setimgtranslate3 
setkeyboard 
setlightdirect 
setlineindex 
setlinestyle 
setlinewidth 
setlocator2 
setmarkersymbol 
setndcspace2 
setndcspace3 
setoutputclip 
setpen 
setpick 
setpickid 
setpolyedgestyle 
setpolyintrstyle 
setprimattribs 
setprojection 
setrasterop 
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Table E-3 Correspondence Between C Names and Pascal Names- Continued 

CName 
set segment_detectability 
set_segment_highlighting 
set_segment_image_transformation_2 
set_segment_image_transformation_3 
set_segment_image_translate_2 
set_segment_image_translate_3 
set_segment_visibility 
set_shading_parameters 
set stroke 
set text index 
set valuator 
set vertex indices 
set vertex normals - -
set_view_depth 
set_view_plane_distance 
set_view_plane_normal 
set_view_reference_point 
set_view_up_2 
set_view_up_3 
set_viewing_parameters 
set_viewport_2 
set_viewport_3 
set_visibility 
set window 
set_window_clipping 
set world coordinate matrix 2 
set world coordinate matrix 3 - -
set zbuffer cut 
size raster 
terminate core 
terminate device 
terminate view surface 
text 

I Pascal Name 
setsegdetectable 
setseghighlight 
setsegimgxform2 
setsegimgxform3 
setsegimgxlate2 
setsegimgxlate3 
setsegvisibility 
setshadingparams 
setstroke 
settextindex 
setvaluator 
setvertexindices 
setvertexnormals 
setviewdepth 
setviewplanedist 
setviewplanenorm 
setviewrefpoint 
setviewup2 
setviewup3 
setviewingparams 
setviewport2 
setviewport3 
setvisibility 
set window 
setwindowclip 
setworldmatrix2 
setworldmatrix3 
setzbuffercut 
sizeraster 
terminatecore 
terminatedevice 
terminatevwsurf 
puttext 

E.4. Type Declarations The list on the following pages is a complete alphabetical list of the Pascal data 
structures in SunCore. 

type 
type 
type 
type 
type 
type 

iarr array[1 .. 256] of integer; 
parr array[1 .. 256] of real; 
cct = array[l .. 257] of char; 
ivarray = array[l .. 4,1 .. 4] of real; 
ivarray1 = array[1 .. 3,1 .. 3] of real; 
pttype = record 
x,y,z,w:real; 

end; 
type aspect = record 

width, height:real; 
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end; 
type primattr record 

lineindx: integer; 
fillindx: integer; 
textindx: integer; 
linestyl: integer; 
polyintstyl: integer; 
polyedgstyl: integer; 
linwidth: real; 
pen: integer; 
font: integer; 
charsize: aspect; 
chrup, chrpath, chrspace: pttype; 
chjust: integer; 
chqualty: integer; 
marker: integer; 
pickid: integer; 
rasterop: integer; 

end; 
type rasttyp = record 

width: integer; 
height: integer; 
depth: integer; 
bits: integer; {var} 
end; 

type cmap = record 
typ: integer; 
nbyt: integer; 
dat : integer; {var} 
end; 

type windtype = record 
xmin, xmax, ymin, ymax:real; 

end; 
type port type = record 

xmin,xmax,ymin,ymax,zmin,zmax:real; 
end; 

type vwprmtype = record 

type vwsurf 

vwrefpt: array [1 .. 3] of real; 
vwplnorm: array [1 .. 3] of real; 
viewdis:real; 
frontdis:real; 
backdis:real; 
projtype:integer; 
projdir: array [1 .. 3] of real; 
window:windtype; 
vwupdir: array [1 .. 3] of real; 
viewport:porttype; 
end; 

record 
screenname: array [l .. DEVNAMESIZE] of char; 
windowname: array [l .. DEVNAMESIZE] of char; 
windowfd:integer; 
dd:integer; 
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end; 

instance: integer; 
cmapsize:integer; 
cmapname: array [l .. DEVNAMESIZE] of char; 
flags:integer; 
ptr: integer; 

type vwsurfst = array [l .. DEVNAMESIZE] of char; 
type vwarr = array[l .. MAXVSURF] of vwsurf; 

E.S. Function Declarations The list on the following pages is a complete alphabetical list of the Pascal func­
tions in SunCore. 

function allocateraster(var rptr:rasttyp) : integer; external; 
function awaitanybutton(tim:integer; var buttonnum:integer) : integer; external; 
function awtbuttongetloc2(time:integer; locatornum:integer; 

var buttonnum:integer; var x:real; var y:real) :integer; external; 
function awtbuttongetval(tirne:integer; valnum:integer; var buttonnurn:integer; 

var val:real) : integer; external; 
function awaitkeyboard(tim:integer; keynum:integer; var sptr:cct; 

var length: integer) : integer; external; 
function awaitpick(time:integer; picknurn:integer; var segnam:integer; 

var pickid:integer) : integer; external; 
function awaitstroke2(tim:integer; picknum:integer; asize:integer; var x:parr; 

var y:parr; numxy:integer) : integer; external; 
function beginbatchupdate:integer; external; 
function closeretainseg:integer; external; 
function closetempseg:integer; external; 
function createretainseg(segname:integer) : integer; external; 
function createtempseg:integer; external; 
function defcolorindices(var surfacename:vwsurf; il:integer; i2:integer; 

var r:parr; var g:parr; var b:parr) : integer; external; 
function delallretainsegs:integer; external; 
function delretainsegment(segnarne:integer) : integer; external; 
function deselectvwsurf(var surfacename:vwsurf) : integer; external; 
function endbatchupdate:integer; external; 
function filetoraster(var rasfid:text; var rptr:rasttyp; var map:cmap) 

: integer; external; 
function freeraster(var rptr:rasttyp) : integer; external; 
function getmousestate(devclass:integer; devnurn:integer; var x:real; 

var y:real; var buttons: integer) : integer; external; 
function getraster(var surfacename:vwsurf; xmin:real; xmax:real; yrnin:real; 

yrnax:real; xd:integer; yd:integer; var rptr:rasttyp) : integer; external; 
function getviewsurface(var surfacename:vwsurf) : integer; external; 
function initializecore(outputlevel:integer; inputlevel:integer; 

dimension: integer) : integer; external; 
function initializedevice(deviceclass:integer; devicenurn:integer) 

: integer; external; 
function initializevwsurf(var surfacenarne:vwsurf; typ:integer) 

: integer; external; 
function inqcharjust(var chjust:integer) : integer; external; 
function inqcharpath2(var x:real; var y:real) : integer; external; 
function inqcharpath3(var x:real; var y:real; var z:real) : integer; external; 
function inqcharprecision(var chquality:integer) : integer; external; 

sun 
microsystems 
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function inqcharsize(var width:real; var height:real) : integer; external; 
function inqcharspace(var space:real) : integer; external; 
function inqcharup2(var x:real; var y:real) : integer; external; 
function inqcharup3(var x:real; var y:real; var z:real) : integer; external; 
function inqcolorindices(var surfacename:vwsurf; il:integer; i2:integer; 

var r:parr; var g:parr; var b:parr) : integer; external; 
function inqcurrpos2(var x:real; var y:real) : integer; external; 
function inqcurrpos3(var x:real; var y:real; var z:real) : integer; external; 
function inqdetectability(var detect:integer) : integer; external; 
function inqecho(devclass:integer; devnum:integer; var echotype:integer) 

: integer; external; 
function inqechoposition(devclass:integer; devnum:integer; var x:real; 

var y:real) : integer; external; 
function inqechosurface(devclass:integer; devnum:integer; 

var surfacename:vwsurf) : integer; external; 
function inqfillindex(var color: integer) : integer; external; 
function inqfont(var font: integer) : integer; external; 
function inqhighlighting(var highlight:integer) : integer; external; 
function inqimgtransform2(var sx:real; var sy:real; var a:real; var tx:real; 

var ty:real) : integer; external; 
function inqimgtransform3(var sx:real; var sy:real; var sz:real; var ax:real; 

var ay:real; var az:real; var tx:real; var ty:real; var tz:real) 
: integer; external; 

function inqimgxformtype(var segtype:integer) : integer; external; 
function inqimgtranslate2(var tx:real; var ty:real) : integer; external; 
function inqimgtranslate3(var tx:real; var ty:real; var tz:real) 

: integer; external; 
function inqinvcompmatrix(var iarray:ivarray) : integer; external; 
function inqkeyboard(keynum:integer; var bufsize:integer; var string:cct; 

var pos:integer) : integer; external; 
function inqlineindex(var color: integer) : integer; external; 
function inqlinestyle(var linestyle:integer) : integer; external; 
function inqlinewidth(var linewidth:real) : integer; external; 
function inqlocator2(locnum:integer; var x:real; var y:real) : integer; external; 
function inqmarkersymbol(var mark: integer) : integer; external; 
function inqndcspace2(var width:real; var height:real) : integer; external; 
function inqndcspace3(var width:real;'var height:real; var depth:real) 

: integer; external; 
function inqopenretainseg(var segname:integer) : integer; external; 
function inqopentempseg(var open: integer) : integer; external; 
function inqpen(var pen: integer) :integer; external; 
function inqpickid(var pick: integer) : integer; external; 
function inqpolyedgestyle(var pestyle:integer) : integer; external; 
function inqpolyintrstyle(var pistyle:integer) : integer; external; 
function inqprimattribs(var defprim:primattr) : integer; external; 
function inqprojection(var ptype:integer; var dx:real; var dy:real; 

var dz:real) : integer; external; 
function inqrasterop(var rastop:integer) : integer; external; 
function inqretainsegname(arraycnt:integer; var seglist:iarr; 

var segcnt:integer) : integer; external; 
function inqretainsegsurf(segname:integer; arraycnt:integer; 

var surflist:vwarr; var surfcnt:integer) : integer; external; 
function inqsegdetectable(segname:integer; var dtable:integer) 
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: integer; external; 
function inqseghighlight(segname:integer; var highlight:integer) 

: integer; external; 
function inqsegimgxform2(segname:integer; var sx:real; var sy:real; 

var a:real; var tx:real; var ty:real) : integer; external; 
function inqsegimgxform3(segname:integer; var sx:real; var sy:real; 

var sz:real; var rx:real; var ry:real; var rz:real; var tx:real; 
var ty:real; var tz:real) : integer; external; 

function inqsegimgxfrmtyp(segname:integer; var segtype:integer) 
: integer; external; 

function inqsegimgxlate2(segname:integer; var tx:real; var ty:real) 
: integer; external; 

function inqsegimgxlate3(segname:integer; var sx:real; var sy:real; 
var sz:real) : integer; external; 

function inqsegvisibility(segname:integer; var visible:integer) 
: integer; external; 

function inqstroke(strokenum:integer; var bufsize:integer; var dist:real; 
var time: integer) :integer; external; 

function inqtextextent2(var string:cct; var dx:real; var dy:real) 
: integer; external; 

function inqtextextent3(var string:cct; var dx:real; var dy:real; var dz:real) 
: integer; external; 

function inqtextindex(var color: integer) : integer; external; 
function inqvaluator(valnum:integer; var init:real; var low:real; 

var high:real) : integer; external; 
function inqviewdepth(var fdist:real; var bdist:real) : integer; external; 
function inqviewplanedist(var vdist:real) : integer; external; 
function inqviewplanenorm(var dx:real; var dy:real; var dz:real) 

: integer; external; 
function inqviewrefpoint(var rx:real; var ry:real; var rz:real) 

: integer; external; 
function inqviewup2(var dx:real; var dy:real) : integer; external; 
function inqviewup3(var dx:real; var dy:real; var dz:real) : integer; external; 
function inqvwgcntrlparms(var wclip:integer; var fclip:integer; 

var bclip:integer; var typ:integer) : integer; external; 
function inqviewingparams(var viewparm:vwprmtype) : integer; external; 
function inqviewport2(var xmin:real; var xmax:real; var ymin:real; 

var ymax:real) : integer; external; 
function inqviewport3(var xmin:real; var xmax:real; var ymin:real; 

var ymax:real; var zmin:real; var zmax:real) : integer; external; 
function inqvisibility(var visible: integer) : integer; external; 
function inqwindow(var umin:real; var umax:real; var vrnin:real; 

var vrnax:real) :integer; external; 
function inqworldmatrix2(var iarray:ivarrayl) : integer; external; 
function inqworldmatrix3(var iarray:ivarray) : integer; external; 
function lineabs2(x:real; y:real) : integer; external; 
function lineabs3(x:real; y:real; z:real) : integer; external; 
function linerel2(x:real; y:real) : integer; external; 
function linerel3(x:real; y:real; z:real) : integer; external; 
function mapndctoworld2(ndx:real; ndy:real; var wldx:real; var wldy:real) 

: integer; external; 
function mapndctoworld3(ndx:real; ndy:real; ndz:real; var wldx:real; 

var wldy:real; var wldz:real) : integer; external; 
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function mapworldtondc2(wldx:real; wldy:real; var ndx:real; var ndy:real) 
: integer; external; 

function mapworldtondc3(wldx:real; wldy:real; wldz:real; var ndx:real; 
var ndy:real; var ndz:real) : integer; external; 

function markerabs2(mx:real; my:real) : integer; external; 
function markerabs3(mx:real; my:real; mz:real) : integer; external; 
function markerrel2(dx:real; dy:real) : integer; external; 
function markerrel3(dx:real; dy:real; dz:real) : integer; external; 
function moveabs2(x:real; y:real) : integer; external; 
function moveabs3(x:real; y:real; z:real) : integer; external; 
function moverel2(x:real; y:real) : integer; external; 
function moverel3(x:real; y:real; z:real) : integer; external; 
function newframe:integer; external; 
function pasloc(function f:integer) : integer; external; 
function polygonabs2(var xcoor:parr; var ycoor:parr; n:integer) 

:integer; external; 
function polygonabs3(var xcoor:parr; var ycoor:parr; var zcoor:parr; n:integer) 

: integer; external; 
function polygonrel2(var xcoor:parr; var ycoor:parr; n:integer) 

: integer; external; 
function polygonrel3(var xcoor:parr; 

: integer; external; 
function polylineabs2(var xcoor:parr; 

: integer; external; 
function polylineabs3(var xcoor:parr; 

n:integer) : integer; external; 
function polylinerel2(var xcoor:parr; 

: integer; external; 
function polylinerel3(var xcoor:parr; 

n:integer) : integer; external; 

var 

var 

var 

var 

var 

ycoor:parr; var zcoor:parr; 

ycoor:parr; n:integer) 

ycoor:parr; var zcoor:parr; 

ycoor:parr; n: integer) 

ycoor:parr; var zcoor:parr; 

function polymarkerabs2(var xcoor:parr; var ycoor:parr; n:integer) 
: integer; external; 

n: integer) 

function polymarkerabs3(var xcoor:parr; var ycoor:parr; var zcoor:parr; 
n:integer) : integer; external; 

function polymarkerrel2(var xcoor:parr; var ycoor:parr; n:integer) 
:integer; external; 

function polymarkerrel3(var xcoor:parr; var ycoor:parr; var zcoor:parr; 
n:integer) : integer; external; 

function printerror(var string:cct; error: integer) : integer; external; 
function putraster(var rptr:rasttyp) : integer; external; 
function puttext(var string:cct) : integer; external; 
function rastertofile(var rptr:rasttyp; var map:cmap; var rasfid:text; 

n:integer) : integer; external; 
function renameretainseg(segname:integer; newname:integer) : integer; external; 
function reportrecenterr(var error:integer) : integer; external; 
function restoresegment(segname:integer; var fname:cct) : integer; external; 
fun'ction savesegment(segname:integer; var fname:cct) : integer; external; 
function selectvwsurf(var surfacename:vwsurf) : integer; external; 
function setbackclip(onoff:integer) : integer; external; 
function setcharjust(chjust:integer) : integer; external; 
function setcharpath2(dx:real; dy:real) : integer; external; 
function setcharpath3(dx:real; dy:real; dz:real) : integer; external; 
function setcharprecision (chquality: integer) : integer; external; 
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function setcharsize(chwid:real; chht:real) : integer; external; 
function setcharspace(space:real) : integer; external; 
function setcharup2(dx:real; dy:real) : integer; external; 
function setcharup3(dx:real; dy:real; dz:real) : integer; external; 
function setcoordsystype(typ:integer) : integer; external; 
function setdetectability(detect:integer) : integer; external; 
function setdrag(drag:integer) : integer; external; 
function setecho(devclass:integer; devnum:integer; echotype:integer) 

:integer; external; 
function setechogroup(devclass:integer; var devarray:iarr; n:integer; 

echotype:integer) : integer; external; 
function setechoposition(devclass:integer; devnum:integer; x:real; y:real) 

: integer; external; 
function setechosurface(devclass:integer; devnum:integer; 

var surfacename:vwsurf) : integer; external; 
function setfillindex (color: integer) :integer; external; 
function setfont(font:integer) : integer; external; 
function setfrontclip (onoff: integer) : integer; external; 
function sethighlighting(highlight:integer) : integer; external; 
function setimgtransform2(sx:real; sy:real; a:real; tx:real; ty:real) 

: integer; external; 
function setimgtransform3(sx:real; sy:real; sz:real; ax:real; ay:real; az:real; 

tx:real; ty:real; tz:real) : integer; external; 
function setimgxformtype(segtype:integer) : integer; external; 
function setimgtranslate2(tx:real; ty:real) : integer; external; 
function setimgtranslate3(tx:real; ty:real; tz:real) :integer; external; 
function setkeyboard(keynum:integer; bufsize:integer; var string:cct; 

pos:integer) : integer; external; 
function setlightdirect(dx:real; dy:real; dz:real) : integer; external; 
function setlineindex(color:integer) :integer; external; 
function setlinestyle(style:integer) :integer; external; 
function setlinewidth(width:real) : integer; external; 
function setlocator2(locnum:integer; x:real; y:real) : integer; external; 
function setmarkersymbol(mark:integer) : integer; external; 
function setndcspace2(width:real; height:real) : integer; external; 
function setndcspace3(width:real; height:real; depth: real) : integer; external; 
function setoutputclip(onoff:integer) : integer; external; 
function setpen (pen: integer) : integer; external; 
function setpick(pickid:integer; aperture:real) :integer; external; 
function setpickid(pickid:integer) : integer; external; 
function setpolyedgestyle(pestyle:integer) : integer; external; 
function setpolyintrstyle(pistyle:integer) : integer; external; 
function setprimattribs(var defprim:primattr) : integer; external; 
function setprojection(ptype:integer; dx:real; dy:real; dz:real) 

: integer; external; 
function setrasterop (rop: integer) :integer; external; 
function setsegdetectable(segname:integer; detectbl:integer) : integer; external; 
function setseghighlight(segname:integer; highlight:integer) : integer; external; 
function setsegimgxform2(segname:integer; sx:real; sy:real; a:real; tx:real; 

ty:real) : integer; external; 
function setsegimgxform3(segname:integer; sx:real; sy:real; sz:real; rx:real; 

ry:real; rz:real; tx:real; ty:real; tz:real) : integer; external; 
function setsegimgxlate2(segname:integer; tx:real; ty:real) : integer; external; 
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function setsegimgxlate3(segname:integer; tx:real; ty:real; tz:real) 
: integer; external; 

function setsegvisibility(segname:integer; visible: integer) : integer; external; 
function setshadingparams(amb:real; dif:real; spec:real; flood:real; bump: real; 

hue:integer; style: integer) : integer; external; 
function setstroke(strokenum:integer; bufsize:integer; dist:real; time: integer) 

: integer; external; 
function settextindex(color:integer) :integer; external; 
function setvaluator(valnum:integer; init:real; low:real; high: real) : integer; 

external; 
function setvertexindices(var x:iarr; n:integer) : integer; external; 
function setvertexnormals(var xcoor:parr; var ycoor:parr; var zcoor:parr; 

n:integer) :integer; external; 
function setviewdepth(near:real; far:real) : integer; external; 
function setviewplanedist(dist:real) : integer; external; 
function setviewplanenorm(dx:real; dy:real; dz:real) : integer; external; 
function setviewrefpoint(x:real; y:real; z:real) : integer; external; 
function setviewup2(dx:real; dy:real) : integer; external; 
function setviewup3(dx:real; dy:real; dz:real) :integer; external; 
function setviewingparams(var viewparm:vwprmtype) :integer; external; 
function setviewport2(xmin:real; xmax:real; ymin:real; ymax:real) 

: integer; external; 
function setviewport3(xmin:real; xmax:real; ymin:real; ymax:real; zmin:real; 

zmax:real) :integer; external; 
function setvisibility(visibility:integer) : integer; external; 
function setwindow(umin:real; umax:real; vrnin:real; vmax:real) 

: integer; external; 
function setwindowclip(onoff:integer) : integer; external; 
function setworldmatrix2(var iarray:ivarrayl) : integer; external; 
function setworldmatrix3(var iarray:ivarray) : integer; external; 
function setzbuffercut(var surfacename:vwsurf; var x:parr; var z:parr; 

n:integer) :integer; external; 
function sizeraster(var surfacename:vwsurf; xmin:real; xmax:real; ymin:real; 

ymax:real; var rptr:rasttyp) :integer; external; 
function terminatecore:integer; external; 
function terminatedevice(devclass:integer; devnum:integer) : integer; external; 
function terminatevwsurf(var surfacename:vwsurf) : integer; external; 

Note: since vwarr is an array of MAXVSURF viewsurfaces, arraycnt should be MAXVSURF. 

function inqsegdetectable(segname:integer;var dtable:integer) 
:integer; external; 

function inqseghighlight(segname:integer;var highlight:integer) 
:integer; external; 

function inqsegimgxform2(segname:integer;var sx:real;var sy:real; 
var a:real;var tx:real;var ty:real 
) : integer; external; 

function inqsegimgxform3(segname:integer;var sx:real;var sy:real; 
var sz:real;var rx:real;var ry:real; 
var rz:real;var tx:real;var ty:real;var tz:real 

) : integer; external; 
function inqsegimgxfrmtyp(segname:integer;var segtype:integer) 

:integer; external; 
function inqsegimgxlate2(segname:integer;var tx:real;var ty:real) 
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:integeri externali 
function inqsegimgxlate3(segname:integerivar sx:realivar sy:reali 

var sz:real) :integeri external; 
function inqsegvisibility(segname:integerivar visible: integer) : 

integeri externali 
function inqstroke(strokenum:integer;var bufsize:integerivar 

dist:realivar time: integer) : integer; external; 
function inqtextextent2(var string:cct;var dx:reali var dy:real 

) :integeri external; 
function inqtextextent3(var string:cctivar dx:reali var dy:real 

i var dz:real) : integer; external; 
function inqtextindex(var color: integer) :integeri external; 
function inqvaluator(valnum:integer;var init:real;var low:real;var high:real) 

: integer; externali 
function inqviewdepth(var fdist:real;var bdist:real) 

: integer; external; 
function inqviewplanedist(var vdist:real) : integer; externali 
function inqviewplanenorm(var dx:reali var dy:real; 

var dz:real) :integeri external; 
function inqviewrefpoint(var rx:reali var ry:reali 

var rz:real) : integer; external; 
function inqviewup2(var dx:reali var dy:real 

) : integer; external; 
function inqviewup3(var dx:reali var dy:real; 

var dz:real) : integer; external; 
function inqvwgcntrlparms(var wclip:integer;var fclip:integer; 

var bclip:integer;var typ:integer) 
: integer; external; 

function inqviewingparams(var viewparm:vwprmtype) : integer; external; 
function inqviewport2(var xmin:real; var xmax:real;var ymin:real;var ymax:real 

) : integer; external; 
function inqviewport3(var xmin:real; var xmax:real;var ymin:real;var ymax:real 

;var zmin:real;var zmax:real) 
: integer; external; 

function inqvisibility(var visible:integer) 
:integer; external; 

function inqwindow(var umin:real; var umax:real;var vmin:real;var vmax:real 
) : integer; external; 

function inqworldmatrix2(var iarray:ivarrayl) : integer; external; 
function inqworldmatrix3(var iarray:ivarray) : integer; external; 
function lineabs2(x:real;y:real) : integer; external; 
function lineabs3(x:real;y:real;z:real) : integer; external; 
function linerel2(x:real;y:real) : integer; externali 
function linerel3(x:real;y:real;z:real) : integer; external; 
function mapndctoworld2(ndx:real; ndy:real; 

var wldx:real; var wldy:real) 
: integer; external; 

function mapndctoworld3(ndx:real; ndy:real; ndz:real; 
var wldx:real; var wldy:real 
; var wldz:real) 
: integer; external; 

function mapworldtondc2(wldx:real; wldy:real; 
var ndx:real; var ndy:real) 
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: integer: external: 
function mapworldtondc3(wldx:real: wldy:real: wldz:real: 

var ndx:real: var ndy:real 
: var ndz:real 

) : integer: external: 
function markerabs2(mx:real:my:real) : integer: external: 
function markerabs3(mx:real: my:real:mz:real) : integer: external: 
function markerrel2(dx:real:dy:real) : integer: external: 
function markerrel3(dx:real: dy:real:dz:real) : integer: external: 
function moveabs2(x:real:y:real) : integer: external: 
function moveabs3(x:real:y:real:z:real) : integer: external: 
function moverel2(x:real:y:real) : integer: external: 
function moverel3(x:real:y:real:z:real) : integer; external; 
function newframe:integer: external: 
function pasloc(function f:integer 

) : integer: external: 
function polygonabs2(var xcoor:parr: var ycoor:parr: 

n:integer) : integer: external: 
function polygonabs3(var xcoor:parr: var ycoor:parr:var zcoor:parr; 

n:integer) : integer: external: 
function polygonrel2(var xcoor:parr: var ycoor:parr: 

n:integer) : integer: external: 
function polygonrel3(var xcoor:parr: var ycoor:parr:var zcoor:parr: 

n:integer) : integer; external: 
function polylineabs2(var xcoor:parr: var ycoor:parr; 

n:integer) : integer: external: 
function polylineabs3(var xcoor:parr: var ycoor:parr;var zcoor:parr: 

n:integer) : integer: external: 
function polylinerel2(var xcoor:parr:var ycoor:parr: 

n:integer) : integer: external: 
function polylinerel3(var xcoor:parr: var ycoor:parr;var zcoor:parr: 

n:integer) : integer; external: 
function polymarkerabs2(var xcoor:parr: var ycoor:parr: 

n:integer) : integer: external: 
function polymarkerabs3(var xcoor:parr: var ycoor:parr:var zcoor:parr: 

n:integer) : integer; external: 
function polymarkerrel2(var xcoor:parr: var ycoor:parr: 

n:integer) : integer; external: 
function polymarkerrel3(var xcoor:parr: var ycoor:parr:var zcoor:parr: 

n:integer) : integer; external: 
function printerror(var string:cct:error:integer) : integer: external: 
function putraster(var rptr:rasttyp) : integer; external: 
function puttext(var string:cct) : integer; external: 
function rastertofile(var rptr:rasttyp:var map:cmap;rasfid:integer 

) : integer; external: 
function renameretainseg(segname:integer:newname:integer) : integer: external: 
function reportrecenterr(var error: integer) : integer: external: 
function restoresegment(segname:integer:var fname:cct) : integer: external: 
function savesegment(segname:integer:var fname:cct) : integer: external: 
function selectvwsurf(surfacename:vwsurf 

) : integer: external: 
function setbackclip(onoff:integer) : integer: external: 
function setcharjust(chjust:integer) : integer: external: 
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function setcharpath2(dx:real; dy:real) : integer; external; 
function setcharpath3(dx:real; dy:real;dz:real) : integer; external; 
function setcharprecision (chquality: integer) : integer; external; 
function setcharsize(chwid:real;chht:real) : integer; external; 
function setcharspace(space:real) : integer; external; 
function setcharup2(dx:real; dy:real) : integer; external; 
function setcharup3(dx:real; dy:real;dz:real) : integer; external; 
function setcoordsystype (typ: integer) : integer; external; 
function setdetectability(detect:integer) : integer; external; 
function setdrag(drag:integer) : integer; external; 
function setecho(devclass:integer;devnum:integer; 

echotype:integer) : integer; external; 
function setechogroup(devclass:integerivar devarray:iarrin:integer; 

echotype:integer) : integer; externali 
function setechoposition(devclass:integer;devnum:integer; 

x:real;y:real) : integer; external; 
function setechosurface(devclass:integer;devnum:integer; 

surfacename:vwsurf) : integer; external; 
function setfillindex(color:integer) : integer; external; 
function setfont(font:integer) : integer; external; 
function setfrontclip(onoff:integer) : integer; external; 
function sethighlighting(highlight:integer) : integer; external; 
function setimgtransform2(sx:real; sy:real;a:real 

;tx:real; ty:real) : integer; external; 
function setimgtransform3(sx:real; sy:real;sz:real; 

ax:real; ay:real;az:real; 
tx:real; ty:real;tz:real) 
: integer; external; 

function setimgxformtype (segtype: integer) : integer; external; 
function setimgtranslate2(tx:real; ty:real) : integer; external; 
function setimgtranslate3(tx:real; ty:realitz:real) : integer; external; 
function setkeyboard(keynum:integer;bufsize:integer;var string:cct; 

pos:integer) : integer; external; 
function setlightdirect(dx:real; dy:real;dz:real 

) : integer; external; 
function setlineindex (color: integer) : integer; external; 
function setlinestyle(style:integer) : integer; external; 
function setlinewidth(width:real) : integer; external; 
function setlocator2(locnum:integer;x:real;y:real) : integer; external; 
function setmarkersymbol(mark:integer) : integer; external; 
function setndcspace2(width:real;height:real) : integer; external; 
function setndcspace3(width:real;height:real;depth:real) 

: integer; external; 
function setoutputclip(onoff:integer) : integer; external; 
function setpen (pen: integer) : integer; external; 
function setpick(picknum:integer; aperture: real) :integer; external; 
function setpickid(pickid:integer) : integer; external; 
function setpolyedgestyle(pestyle:integer) : integer; external; 
function setpolyintrstyle(pistyle:integer) :integer; external; 
function setprimattribs(var defprim:primattr) : integer; external; 
function setprojection(ptype:integer;dx:real; dy:real;dz:real) 

: integer; external; 
function setrasterop(rop:integer) : integer; external; 
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function setsegdetectable(segname:integer; detectbl:integer) 
: integer; externali 

function setseghighlight(segname:integer; highlight:integer) 
:integer; external; 

function setsegimgxform2(segname:integer;sx:real; sy:real;a:real; 
tx:real;ty:real) : integer; externali 

function setsegimgxform3(segname:integer; sx:real; sy:real; 
sz:real; rx:real; ry:real; rz:real 

; tx:reali ty:real; tz:real 
) :integeri external; 

function setsegimgxlate2(segname:integer;tx:real; ty:real 
) : integer; external; 

function setsegimgxlate3(segname:integer;tx:real; ty:real;tz:real 
) : integer; external; 

function setsegvisibility(segname:integer;visible:integer) :integeri external; 
function setshadingparams(amb:real;dif:real;spec:realiflood:real; 

bump:real;hue:integeristyle:integer 
) : integer; external; 

function setstroke(strokenum:integer;bufsize:integer; 
dist:real;time:integer) 
:integeri external; 

function settextindex(color:integer) :integeri external; 
function setvaluator(valnum:integer;init:real;low:real;high:rea1) 

: integer; external; 
function setvertexindices(var x:iarr;n:integer) :integeri external; 
function setvertexnormals(var xcoor:parri var ycoor:parrivar zcoor:parr; 

n:integer) : integer; external; 
function setviewdepth(near:realifar:real) : integer; external; 
function setviewplanedist(dist:real) : integer; external; 
function setviewplanenorm(dx:real; dy:real;dz:real) : integer; external; 
function setviewrefpoint(x:real; y:real;z:real) :integeri external; 
function setviewup2(dx:real; dy:real) : integer; external; 
function setviewup3(dx:real; dy:real;dz:real) : integer; external; 
function setviewingparams(var viewparm:vwprmtype) : integer; external; 
function setviewport2(xmin:real;xmax:real;ymin:real;ymax:real): 

integer; external; 
function setviewport3(xmin:realixmax:realiymin:realiymax:realizmin:real;zmax:real) 

: integer; external; 
function setvisibility(visibility:integer) :integeri externali 
function setwindow (umin: real;umax: real;vmin:real;vmax: real) 

: integer; externali 
function setwindowclip(onoff:integer) : integer; external; 
function setworldmatrix2(var iarray:ivarrayl) : integer; external; 
function setworldmatrix3(var iarray:ivarray) : integer; external; 
function setzbuffercut(var surfacename:vwsurf;var x:parr; 

var z:parr;n:integer) :integeri externali 
function sizeraster(var surfacename:vwsurf; 

xmin:realixmax:real;ymin:realiymax:real; 
var rptr:rasttyp) :integeri externali 

function terminatecore:integeri externali 
function termiqatedevice(devclass:integer;devnum:integer) : integer; external; 
function terminatevwsurf(var surfacename:vwsurf) :integeri external; 
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F 
Hardware Floating Point SunCore 

Libraries 

SunCore programs intended for Sun workstations with hardware floating point 
support may use alternative SunCore libraries which provide higher floating 
point perfonnance. Separate libraries are provided for each of the floating point 
options described below. 

The presence of one of these options is independent of whether a Graphics Pro­
cessor is present. It is not necessary to use one of these special libraries to take 
advantage of the Graphics Processor. 

For Sun-2 workstations, the only available floating point hardware is the SKY 
floating point processor. The appropriate library in this case is 
/usr/lib/libcoresky. a. A program linked with this library will only run 
on a Sun workstation with a SKY board. 

For Sun-3 workstations, two floating point hardware options are available. For 
Sun workstations with the MC68881 floating point co-processor, the appropriate 
library is /usr/ lib/libcore68881. a. A program linked with this library 
will only run on a Sun workstation with an MC68881. For SUD workstations 
with a Floating Point Accelerator (FP A), the appropriate library is 
/usr/lib/libcorefpa. a. A program linked with this library will only run 
on a Sun workstation with an FP A. 

C programs written with SunCore can be compiled with the following command 
line: 

% cc -fxu -0 box box.c -lcoreox -lsunwindow -lpixrect -1m 

FORTRAN programs written with SunCore can be compiled with the following 
command line: 

% f77 -fxu -0 box box.f -lcore77 -lcoreox -lsunwindow -lpixrect -1m 

Pascal programs written with SunCore can be compiled with the following com­
mand line: 

% pc -fxu -0 box box.p -lcorepas -lcoreox -lsunwindow -lpixrect -1m 

In these command lines, xxx should be replaced with the appropriate symbol 
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Table F-l 
from Table F-l. 
Floating Point Libraries 

Symbol I 
sky 

68881 

fpa 

Description 
Sky floating point board 

MC68881· floating point co-processor 

Floating Point Accelerator 

If compiling and linking are done in separate steps, the - fxxx option must be 
specified in the linking stage. The - fxxx option may also be used in the compil­
ing step. Different modules within a program cannot be compiled with different 
hardware floating point switches, but modules compiled with -fsoft or­
fswitch can be combined with modules compiled with a single type of 
hardware switch. See the manual pages for cc(1), f77(1) and pc(l) for details. 

To compile and link a program to run on any configuration of hardware for a 
specific processor type (Sun-2 or Sun-3), use the -fswitch option for compil­
ing and linking. The -fswitch option will cause the compiler to take advan­
tage of floating point hardware if it is available. Otherwise, the compiler will 
emulate this floating point support with software. See cc(1), f77(1) or pc(l) 
for details. The -lcore option links with the generic SunCore library, 
/usr/ lib/libsuncore. a. Note that different binary versions of a program 
are required for Sun-2 and Sun-3 processors. 

Many graphics programs written in C do not require the precision implied by 
evaluating floating point expressions in double precision. The -f single 
option may be used to force single precision evaluation of arithmetic expressions 
involving only float quantities (see cc(l». 
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Error I Number 
0 
1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 

G 
Error Messages 

SunCore does not use the error numbers suggested by the ACM CORE standard. 
The following table matches an error number with the error message: 

Table G-l SunCore Error Messages 

Description 

The CORE SYSTEM has already been initialized. 
The specified level cannot be supported. 
The surface has already been initialized. 
No physical surface is associated with the specified logical sur­
face. 
The CORE SYSTEM has not been initialized. 
The specified surface has not been initialized. 
The specified surface is already selected. 
The specified surface was not' selected. 
A segment is open. 
The specified surface is not selected. 
The specified surface has not been deselected. 
This function has already been called once. 
A segment has been opened. 
A value specified for a default attribute is improper. 
The specified segment does not exist. 
The VIEW SURFACE ARRAY is not large enough. 
Segment list overflow, can't create segment. 
There has been no 'end batch' since last 'begin batch' . 
There has been no corresponding 'begin batch' . 
A viewing function has been invoked, or a segment has been 
created. 
The value for TYPE is improper. 
No segment is open. 
n is <= O. 
String contains an illegal character. 
The vectors established by CHARSPACE and CHARUP are parallel. 
Invalid marker table offset. 
Invocation when no open segment. 
Invalid attribute value. 
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Error 
Number 

28 
29 
30 
31 
32 

Table G-l SunCore Error Messages- Continued 

I Description 

Invalid segment type. 
Invalid segment number. 
Invalid image transformation for the segment. 
A retained segment named SEGNAME already exists. 
The segment type is inconsistent with the current 
IMAGE TRANSFORM. 

33 No view surface is currently selected. 
34 The current viewing specification is inconsistent. 
35 No view surfaces have been initialized. 
36 There is an existing retained segment named NEW_NAME. 
37 There is no retained segment named SEGMENT_NAME. 
38 No characters in string (n=O). 
39 Dx, dy, and dz, are all zero: no direction can be established. 
40 MIN is not less than MAX, for u or v bounds. 
41 FRONT_DISTANCE exceeds BACK_DISTANCE; back clip plane is in 

front. 
42 'ndcsp2' or 'ndcsp3' has been invoked since SunCore was last ini­

tialized. 
43 The invocation of 'ndcspx' is too late, default values have been 

assumed. 
44 A parameter value is greater than 1, or is less than or equal to 

o. 
45 Neither parameter has a value of 1. 
46 Viewport extent is outside of normalized device coordinate space. 
47 MIN is not less than MAX, for x, y, or z bounds. 
48 Specified device already enabled. 
49 DEVICE CLASS or DEVICE NUM invalid. 
50 DEVICE CLASS invalid. 
51 Specified device is not enabled. 
52 LOCATOR NUM is invalid. 
53 The specified LOCATOR device is not enabled. 
54 VALUATOR NUM is invalid. 
55 The specified VALUATOR device is not enabled. 
56 The TIME value is less than zero. 
57 EVENT_CLASS and EVENT_NUM do not specify a valid event device. 
58 EVENT_CLASS is not a legal event device class. 
59 The specified association already exists. 
60 EVENT CLASS or SAMPLED CLASS reference invalid or wrong type of 

class. 
61 EVENT NUM or SAMPLED NUM are invalid device numbers for their 

classes. 
62 The specified association does not exists. 
63 The current event report is not from a PICK device. 
64 The current event report is not from a KEYBOARD event. 
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ErrQr 
Number 

Table G-l SunCore Error Messages-- Continued 

1 Description 

65 Input string was not large enough to hold the string centered by 
user. 

66 When event occurred, the LOCATOR device was not enabled or was 
not associated with the event device. 

67 When event occurred, the VALUATOR device was not enabled or was 
not associated with the event device. 

68 XECHO and YECHO specify positions outside NDC space. 
69 PICK_NUM does not specify a valid PICK device. 
70 LOCATOR_NUM does not specify a valid LOCATOR device. 
71 XLOC,YLOC specify a position outside normalized device coordinate 

space. 
72 VALUATOR NUM is not a valid VALUATOR device. 
73 LOW_VALUE is greater than HIGH_VLAUE. 
74 INITIAL_VALUE lies outside the range defined by LOW VALUE and 

HIGH VALUE. 
75 KEYBOARD NUM is not a valid KEYBOARD device. 
76 BUFFER SIZE is <= zero or > the defined maximum. 
77 BUTTON NUM is not a valid BUTTON device. 
78 Incorrect arguments for the specified function. 
79 Incorrect argument count for the specified function. 
80 Specified function not supported. 
81 More than MAXPOLY vertices in polygon. 
82 Invalid Viewing Specification. Viewing Matrix Unchanged! 
83 Invalid view surface name. 
84 Selected view surface cannot support hidden surfaces. 
85 No other view surface can be initialized at this time. 
86 Raster depth is 1 or 8 bit pixels only. 
87 Unable to allocate space for virtual memory display list. 
88 Memory allocation failure. 
89 Error in view reference point. 
90 Error in view plane normal. 
91 Error in view plane distance. 
92 Error in view depth. 
93 Error in projection. 
94 Error in window. 
95 Error in view up direction. 
96 Error in viewport. 
97 Set_ndc_space_2 or set_ndc_space_3 has already been invoked. 
98 The default NDC space has already been established. 
99 A parameter is not in the range of 0 to 1. 

100 Neither width nor height has a value of 1. 
101 Width or height is O. 
102 STROKE NUM is not a valid STROKE device. 
103 Input device is already initialized. 
104 Input device is not initialized. 
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Error 
Number 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 

Table G-1 SunCore Error Messages- Continued 

I Descriptio" 

DEVICE CLASS is not a valid device class. 
Invalid echo type for PICK device. 
Invalid echo type for KEYBOARD device. 
Invalid echo type for STROKE device. 
Invalid echo type for LOCATOR device. 
Invalid echo type for VALUATOR device. 
Invalid echo type for BUTTON device. 
Echo position specified is outside NDC space. 
No BUTTON device is initialized. 
Invalid raster type. 
Fewer than 3 vertices in polygon. 
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H 
Type and Structure Definitions 

This appendix lists the types and structures used by SunCore functions. The 
definition of these types and structures can be found in <usercore. h>. 

#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

BASIC 
BUFFERED 
BUTTON 
CENTER 
CHARACTER 
CMR 4 
CMRBOLD 
COMPLETE 
CONSTANT 

0 
1 
2 
2 
1 

5 
2 
0 

#define DASHED 2 

/* Core output levels */ 

/* polygon shading modes */ 

#define DEFAULT_VWSURF(ddname) 
#define DEVNAMESIZE 20 
#define DOTDASHED 3 

{ "", " ", 0 , ddname, 0, 0 , 

#define DOTTED 1 
#define DYNAMICA 2 
#define DYNAMICB 3 
#define DYNAMICC 4 
#define FALSE 0 
#define GACHA 1 
#define GACHABOLD 
#define GALLANT 
#define GOURAUD 

3 
o 
1 

#define GREEK 1 
#define KEYBOARD 1 
#define LEFT 1 

/* raster font constants */ 

tIll , 0, O} 

#define LOCATOR 
#define MAXVSURF 
#define NOINPUT 
#define NONE 
#define NORMAL 
#define NULL VWSURF 

3 
5 
o 
1 
o 

/* view surfaces; maximum number of */ 
/* Core input levels */ 
/* segment types */ 
/* rasterop selection */ 

#define OFF 0 
{"", tIll, 0, 0, 0, 0, "", 0, O} 

/* char justify constants */ 
#define OLDENGLISH 
#define ORROP 
#define PARALLEL 

3 
2 
o 

#define PERSPECTIVE 1 
#define PHONG 2 

/* transform constants */ 

sun 
microsystems 
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PICK ° PLAIN ° RIGHT 3 
ROMAN ° SAIL 2 
SCRIPT 2 
SHADED 1 
SOLID ° STICK 4 
STRING ° STROKE 5 
SYMBOLS 5 
SYNCHRONOUS 1 
THREED 1 
TRUE 1 
TWOD ° VALUATOR 4 

#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define XLATE2 
fdefine XLATE3 
#define XORROP 

VWSURF NEWFLG 
XFORM2 
XFORM3 

3 
3 
2 
2 
1 

/* input device constants */ 
/* polygon interior style */ 

/* vector font select constants */ 

/* line styles */ 

/* Core dimensions */ 

1 

static struct { 
int lineindx; 
int fillindx; 

/* default primitive attributes */ 

int textindx; 
int linestyl; 
int polyintstyl; 
int polyedgstyl; 
float linwidth; 
int pen; 
int font; 
float chwidth,chheight; 
float chup[4], chpath[4], chspace[4]; 
int chjusti 
int chqualty; 
int markeri 
int pickidi 
int rasteropi 

PRIMATTS = {l,l,l,SOLID,PLAIN,SOLID,O.O,O,STICK,ll.,ll., 
{O.,l.,O.,l.}, {l.,O.,O.,l.}, {O.,O.,O.,l.}, 
OFF, STRING, 42,O,NORMAL}; 

struct vwsurf 
char screenname[DEVNAMESIZE]; 
char windowname[DEVNAMESIZE]; 
int windowfdi 
int (*dd) () ; 
int instance; 
int cmapsize; 
char cmapname[DEVNAMESIZE]; 
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[ 

int flags; 1 
char **ptr; 

-----}; --------" 
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1.1. Declarations and the 
Main Program 

Figure 1-1 

I 
Example Program 

This appendix contains an example program that uses a number of SunCore's 
facilities. The example is calledfactory. It displays a factory building with a 
smokestack and a cloud of smoke puffing out. Silicon chips move in at one end 
of the building, and Sun Workstations come out of the other end. 

Facilities displayed by this simple example include texturing, translation, scaling, 
and output clipping. The example is presented function by function, with an 
accompanying narrative. 

The first line in a SunCore application program should include the file 
<usercore . h> which contains the definitions required for using the SunCore 
graphics package. The factory program also has some definitions stored in 
the file factory. h. 

factory. h Header File 

fdefine FACTORY 10 
:jj:define CLOUD 9 
fdefine WORKSTATION 1 1 
:jj:define WORKSTATION 2 2 
:jj:define WORKSTATION 3 3 
fdefine CHIP 1 4 
:jj:define CHIP 2 5 
fdefine CHIP 3 6 

Then there are some definitions. Then we define and initialize the variables that 
describe the outlines of the various objects in the picture: Then we have the main 
program: The first call in the program is to initialize SunCore, with an appropri­
ate exit if there is an error returned: Then we initialize and select a view surface. 
Again, we exit if there was an error returned: Then we establish a viewport and a 
window. Note that we can set clipping on output - this is a SunCore extension 
to the ACM Core. Set up the color lookup table. Now make a temporary seg­
ment for a title and border. Next we establish a segment for the factory. This 
segment is the simplest type, since we perform no transformations of any kind on 
it. Next we establish a segment for the cloud above the factory. This segment is 
subject to scaling, so we must allow for transformations. Lastly, we establish 
segments for the chips and the workstations. The chips and workstations will be 
moving across the picture, so these segments must allow translation. Notice that 
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we created the workstations all on top of each other, and also all the chips on top 
of each other. The actual spatial separation of the individual segments is handled 
in the main body of the animation code. 

Now we get to the body of the code which animates the picture. The outer for 
loop is done 100 times. The calls on the translation functions make the chips and 
workstations move. The inner for loop makes the cloud grow: Finally, when . 
everything is done, we deselect the view surface, and terminate SunCore: The 
remainder of the demonstration program consists of the functions which fill in 
the details in the individual segments. 

Figure 1-2 

#include <usercore.h> 
#include nfactory.h" 

static float delta[] 

main. c Function 

{o.o, 0.025, 2*0.025, 3*0.025, 4*0.025, 
5*0.025, 6*0.025, 7*0.025, 8*0.025, 9*0.025, 
10*0.025, 11*0.025, 12*0.025}; 

int pixwindd(); /* device driver name for SunWindows */ 
/* on a monochrome display - see Appendix B */ 

struct vwsurf vsurf = DEFAULT_VWSURF(pixwindd); 

main() 
{ 

/* The DEFAULT_VWSURF macro */ 
/* is defined in <usercore.h> */ 

short i, pO, pI, p2; 
float clx, cly, scale; 

if (initialize_core (DYNAMICB, NOINPUT, TWOD» 
exit(O); 

if (initialize_view_surface(&vsurf, FALSE» 
exit (1); 

if (select_view_surface(&vsurf» 
exit(l); 

set_viewport_2(0.05, 0.95, 0.05, 0.7); 
set_window(30.0, 225.0, 30.0, 225.0); 
set_output_clipping(TRUE); 
set_window_clipping(FALSE); 
create_temporary_segment(); 
move_abs_2(30.0, 30.0); 
1 ine_re l_2 (0.0, 195.0); 
line_rel_2(195.0, 0.0); 
line_rel_2(0.0, -195.0); 
line_rel_2(-195.0, 0.0); 
set_charprecision(CHARACTER); 
set_charsize(14.0, 14.0); 
set_text_index(l); 
move_abs_2(40.0, 200.0); 
text(nSunCore"); 
close_temporary_segment(); 
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set_image_transfor.mation_type(NONE); 
create_retained_segment(FACTORY); 
factory(110.0, 60.0); 
close_retained_segment(); 
set_image_transfor.mation_type(XFORM2); 
create_retained_segment(CLOUD); 
map_world_to_ndc_2(120.0, 100.0, &clx, &cly); 
set_segment_image_transformation_2(CLOUD, 0.05, 0.1, 

0.0, clx, cly + 0.02); 
cloud (0.0, 0.0); 
close_retained_segment() ; 
set_image_transformation_type(XLATE2); 

/* Draw the Sun Workstation Segment */ 
create_retained_segment(WORKSTATION_1); 
sunws(160.0, 60.0); 
close_retained_segment(); 
create_retained_segment(WORKSTATION_2) ; 
sunws(160.0, 60.0); 
close_retained_segment(); 
create_retained_segment(WORKSTATION_3); 
sunws(160.0, 60.0); 
close_retained_segment(); 

/* Draw the Chip Segment */ 
create_retained_segment(CHIP_1); 
chip(20.0,70.0); 
close_retained_segment(); 
create_retained_segment(CHIP_2); 
chip (20.0, 70.0); 
close_retained_segment() ; 
create_retained_segment(CHIP_3); 
chip (20.0, 70.0); 
close_retained_segment(); 
pO 0; 
pI = 4; 
p2 = 8; 
for (i=O; i<100; i++) { 

set_segment_image_translate_2(WORKSTATION_1, delta [pO] , 0.0); 
set_segment_image_translate_2(WORKSTATION_2, delta [pI] , 0.0); 
set_segment_image_translate_2(WORKSTATION_3, delta [p2], 0.0); 
set_segment_image_translate_2(CHIP_3, delta[p2], 0.0); 
set_segment_image_translate_2(CHIP_2, delta[p1], 0.0); 
set_segment_image_translate_2(CHIP_1, delta[pO], 0.0); 
pO++; 
p1++; 
p2++; 
if (pO> 11) 

pO 0; 
if (pI > 11) 

pI 0; 
if (p2 > 11) 

p2 0; 
for (scale=O.l; scale<1.0; scale += 0.2) 

set_segment_image_transformation_2(CLOUO, 
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0.5 * scale, scale, 0.0, 
clx, ely + scale * 0.2); 

deselect_view_surface(&vsurf); 
terminate_core(); 

1.2. The Factory Drawing 
Function 

First, here are the coordinates for the outline of the factory itself: The next set of 
declarations describe the outline of the windows in the factory: Now we have the 
actual code of the factory drawing function itself: The xO and yO arguments to 
the factory function describe the absolute position in world coordinates at which 
the factory should appear. The actual outline of the factory is described by the 
array of coordinates declared above. Now we draw the windows within the fac­
tory: The next function is the one which draws the Sun Workstations within the 
workstation segment. 

Figure 1-3 

iinclude <usercore.h> 
iinclude "factory.h" 

static float factdx[] 

static float factdy[] 

static float winddx [] 
static float winddy[] 
static int black 
static int brick 

factory(xO, yO) 
float xO, yO; 
{ 

3; 
= 1; 

factory. c Function 

{o.o, 0.0, 8.0, 2.0, 3.0, 2.0, 3.0, 
1.0, 3.0, 1.0, 17.0, 0.0, -40.0}; 
{O.O, 20.0, 0.0, 20.0, 0.0, -20.0, 
0.0, 15.0, 0.0, -15.0, 0.0, -20.0, O.O}; 
{O.O, 0.0, 10.0, 0.0, -10.0}; 
{O.O, 5.0, 0.0, -5.0, O.O}; 

set_fill_index(brick); 
move_abs_2(xO, yO); /* Move to appropriate position */ 
polygon_rel_2(factdx, factdy, 12); /* Draw the factory outline */ 
set_fill_index(black); 
move_rel_2(5.0, 10.0); /* Move to position of first window */ 
polygon_rel_2(winddx, winddy, 4); /* and draw the window */ 
move_rel_2(15.0, 0.0); /* Move to position of second window */ 
po lygon_re 1_2 (winddx, winddy, 4); /* and draw the window */ 
set_fill_index(l); /* reset fill index */ 
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The declarations below describe the outline of the Sun Workstation. Tube 
describes the screen, Case describes the outer outline of the case, base describes 
the base of the Workstation, and keybd describes the appearance of the keyboard: 
Then all we have to do is move to the coordinates that were supplied as function 
arguments, and draw the lines: 

Figure 1-4 sunws . c Function 

#:include <usercore.h> 
#:include "factory.h" 

static float tubex [] 
static float tubey[] 
static float casex [] 
static float casey[ ] 
static float basex [] 
static float basey [] 

{O.O, 5.0, 0.0, -S.O}; 
{S.O, 0.0, -5.0, O.O}i 
{1.0, 7.0, 1.0, 1.0, -1.0, -7.0, -1.0}; 
{7.0, 0.0, -7.0, 1.0, 7.0, 0.0, -1.0}; 
{g.O, -1.0, -1.0, -5.0, -1.0}; 
{O.O, 0.0, -2.0, 0.0, 2.0}; 

static float 
static float 

keybdx [] 
keybdy [] 

{O.O, 10.0, 3.0, 0.0, -10.0, -3.0, 10.0, 3.0}; 
= {-1.0, 0.0, 2.0, 2.0, 0.0, -3.0, 0.0, 3.0}; 

sunws(xO, yO) 
float xO, yO; 
{ 

move_abs_2(xO+S.0, yO+8.0); /* Move to the position given */ 
polyline_rel_2(tubex, tubey, 4); /* Draw the tube */ 

move_rel_2(-2.0, -1.0); 
polyline_rel_2(casex, casey, 7); /* Draw the case */ 

move_rel_2(-1.0, -7.0); 
polyline_rel_2(basex, basey,S); /* Draw the base */ 

move_abs_2(xO, yO+1.0); 
polyline_rel_2(keybdx, keybdy, 8); /* Draw the keyboard */ 

1.4. The Chip Drawing 
Function 

The declarations below describe the outline of the chips. Plasti describes the out­
line of the chip itself, while lead describes the outline of the leads on the chip: 
Then all we have to do is move to the coordinates that were supplied as function 
arguments, and draw the lines: 
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Figure 1-5 

finclude <usercore.h> 
finclude "factory.h" 

static float plastix[] 
static float plastiy[] 

static float leadx[] 
static float leady[] 

chip(xO, yO) 
float xO, yO; 
{ 

short i; 

chip. c Function 

{o.o, 16.0, 0.0, -16.0}; 
{4.0, 0.0, -4.0, O.O}; 

{-l.O, 2.0, -1.0, O.O}; 
{2 . 0, 0. 0, _ -2 . 0, -4. ° } ; 

set_rasterop(XORROP); 
move_abs_2(xO, yO); /* Move to appropriate position */ 
polyline_rel_2(plastix, plastiy, 4); /* Draw the chip */ 
move_rel_2(2.0, 1.0); 

for (i=O; i<5; i++) { /* Draw the leads on the chip */ 
polyline_rel_2(leadx, leady, 4); 
move_rel_2(3.0, 4.0); 

set_rasterop(NORMAL); /* Reset rasterop */ 

1.5. The Cloud Drawing 
Function 

The last function is the one that draws the cloud. The cloud function is easy: all 
we have to do is draw its outline. The actual scaling of the cloud is done in the 
main program. 

The declarations below describe the outline of the cloud: Then all we have to do 
is move to the coordinates that were supplied as function arguments, and draw 
the lines: 
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Figure 1-6 

iinclude <usercore.h> 
iinclude "factory.h" 

static float cloudx[] 

static float cloudy[] 

cloud(xO, yO) 
float xO, yO; 
{ 

cloud. c Function 

{O.O, 8.0, -8.0, -4.0, 2.0, 14.0, 8.0, 0.0, 
12.0, 8.0, 4.0, 0.0, -10.0, 10.0, 4.0, -2.0, 
-6.0, -12.0, -6.0, -12.0, -10.0}; 
{12.0, 8.0, 2.0, 6.0, 6.0, 10.0, -4.0, -6.0, 
10.0, 0.0, -4.0, -10.0, -10.0, -2.0, -6.0, 
-8.0, -4.0, 0.0, 4.0, -8.0, 4.0}; 

move_abs_2(xO, yO); 
polyline_rel_2(cloudx, cloudy, 21); 
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A 
allocate_raster(),66 
attributes, 73 

dynanric, 45,46, 73 
image transformation type, 85 
primitive, 73 
segment, 73 
static, 46, 73 

attributes, retained segment static, 46 
await any button(),I03 
await-any-button_get_locator_2(),105 
await-any-button get valuator(),105 
awai t-keyboard () ~104 -
await-pick(),103 
await=stroke_2(),I04 

B 
batching updates, 20 
begin_batch_of_updates(),20 
BUTTON input device, 97 

C 
character quality constants, 11 
clipping, 25 
close retained segment (),47 
close=temporary_segment(),49 
constants, 10 thru 13 

character quality, 11 
image transformation type, 11 
initialization, 10 
input device, 12 
line-style, 12 
polygon rendering style, 13 
RasterOp, 12 
text font selection, 12 
transform, 11 

control, 17 
drag, 21 
error handling, 17 
frame, 17 
initialization, 17 
picture change, 17 
termination, 17 
view surface, 17 

coordinate systems, 8 
normalized device, 8 
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coordinate systems, continued 
world, 8 

Core type definitions, 207 thru 209 
create retained segment (),47 
create=tempora~_segment(),49 
current position, moving, 56 

D 
data type definitions, 207 thru 209 
define color indices(),78 
delete-all r;tained segments (),48 
delete-ret~ined seg;ent(),47 
desele~t_view_s~rface(),19 
drag control, 21 
dynamic attributes 

detectability, 86 
highlighting, 86 
image transformation, 86 
visibility, 86 

E 
echoing, 98 Ihru 101 

BUTfON device, 99 
KEYBOARD device, 99 
LOCATOR device, 100 
PICK device, 99 
STROKE device, 99 
VALUATOR device, 100 

end_batch_of_updates(),20 
error control, 20 
error handling, 17 
error reporting, 10 
event-generating devices, 97 

F 
file_to_raster(),67 
FORTRAN interface 

function definitions, 159 Ihru 
function name mapping, 155 ,Ior".i'V,Q:;:::::::: 

programming hints, 152 Ihru 154 
using FORTRAN, 151 

frame control, 17 
free_raster (), 67 
functional capabilities 

classification, 9 
dimension levels, 10 
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functional capabilities, continued 
input, 9 
output, 9 

G 
get mouse_state(),105 
get_raster (), 66 
get_view_surface(),l19 

I 
image transformation type attribute 

none, 46 
transformable 2D, 46 
transformable 3D, 46 
translatable 2D, 46 
translatable 3D, 46 

image transformation type constants, 11 
initialization and termination, 17 thru 18 
initialization constants, 10 
initialize_core(),18 
initialize_device (),98 
initialize_view_surface(),19 
input device constants, 12 
input devices, 97 

BUITON,97 
echoing, 98 thru 101 
event generating, 97 
initializing, 98 
KEYBOARD, 97 
LOCATOR, 97 
PICK, 97 
reading, 102 thru 106 
sampled, 97 
STROKE, 97 
terminating, 98 
VALUATOR, 97 

input primitives, 97 
inquire_char just (),84 
inquire_charpath_2(),84 
inquire_charpath_3(),84 
inquire_charprecision(),84 
inquire_charsize(),83 
inquire_charspace(),84 
inquire_charup_2(),84 
inquire_charup_3(),84 
inquire_color_indices(),82 
inquire_current-position_2(),56 
inquire_current-position_3(),57 
inquire_detectability(),91 
inquire_echo(),l06 
inquire_echo-position(),l06 
inquire_echo_surface(),l06 
inquire_fill_index(),83 
inquire_font (),83 
inquire_highlighting(),91 
inquire_image_transformation_2(),91 
inquire_image_transformation_3(),92 
inquire_image_transformation_type(),86 
inquire_image_translate_2(),91 
inquire_image_translate_3(),91 
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inquire_inverse_composite_matrix(),42 
inquire_keyboard(),107 
inquire_line_index(),82 
inquire_linestyle(),83 
inquire_linewidth(),83 
inquire_locator_2(),l06 
inquire_marker_symbol(),85 
inquire_ndc_space_2(),38,40 
inquire_ndc_space_3(),38,40 
inquire_open_retained_segment(),49 
inquire_open_temporary_segment(),49 
inquire-pick_id(),84 
inquire-polygon_edge_style(),83 
inquire_polygon_interior_style(),83 
inquire_primitive_attributes(),85 
inquire-projection(),38,40 
inquire_rasterop(),84 
inquire_retained_segment_names(),48 
inquire_retained_segment_surfaces(),48 
inquire_segment_detectability(),92 
inquire_segment_highlighting(),92 
inquire_segment~image_transformation_2(),92 

inquire_segment_image_transformation_3(),93 
inquire_segment_image_transformation_type(), 

86 
inquire_segment_image_translate_2(),92 
inquire_segment_image_t ran slate_3 (),93 
inquire_segment_visibility(),92 
inquire_stroke(),107 
inquire_text_extent_2(),59 
inquire_text_extent_3(),59 
inquire_text_index(),83 
inquire_valuator(),l06 
inquire_view_depth(),38,40 
inquire_view_plane_distance(),38,39 
inquire_view-plane_normal(),38,39 
inquire_view_reference~int(),38,39 

inquire_view_up_2(),38,40 
inquire_view_up_3(),38,40 
inquire_viewing_control-parameters(),42 
inquire_viewing_parameters(),38,41 
inquire_viewport_2(),38,40 
inquire_viewport_3(),38,40 
inquire_visibility (),91 
inquire_window (), 38, 40 
inquire_world_coordinate_matrix_2(),42 
inquire_world_coordinate_matrix_3(),42 

K 
KEYBOARD input device, 97 

L 
line functions, 57 
line-style constants, 12 
line_abs_2 0, 57 
line_abs_3 (), 57 
line_rel_20,57 
line_rel_3 (), 57 



lint library, 8 
LOCATOR input device, 97 

M 
map ndc_to_world_2(),37 
map_ndc_to_world_3(),38 
map_world_to_ndc_2(),38 
map_world_to_ndc_3(),38 
marker functions, 60 thru 61 
marker_abs_2(),60 
marker_abs_3(),60 
marker_rel_2 (), 60 
marker_rel_3(),60 
move_abs_2 (), 56 
move_abs_3 (), 56 
move_rel_2 (), 56 
move_rel_3 (), 56 
moving functions, 56 lhru 57 

N 
NDC space, 4, 8 
new_frame (), 20 

o 
output primitives 

line, 53 
marker, 53 
move, 53 
polygon, 53 
polyline, 53 
polymarker, 53 
rasters, 53 
text, 53 

p 
Pascal interface 

declarations, 183 thru 194 
function declarations, 185 lhru 194 
function name mapping, 179 thru 183 
programming requirements, 175 thru 177 
type declarations, 183 thru 185 
using Pascal, 175 

PICK input device, 97 
picture change control, 17 
polygon functions, 63 thru 64 
polygon rendering style constants, 13 
polygon shading parameters, 61 Ihru 63 
polygon_abs_2 0,64 
polygon_abs_3 (), 64 
polygon_rel_2 0,64 
polygon_rel_3 0,64 
polyp.ne functions, 58 Ihru 59 
polyline_abs_2(),58 
polyline_abs_3(),58 
polyline_rel_2(),58 
polyline_rel_3(),58 
polymarker_abs_2(),61 
polymarker_abs_3(),61 
polymarker_rel_2(),61 
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polymarker_rel_3(),61 
primitiveattribu~,73 

primitive static attributes 
charjust, 75 
charpath,75 
charprecision, 75 
charsize, 75 
charspace,75 
charup,75 
fill index, 73 
font, 74 
line index, 73 
line style, 73 
linewidth,74 
marker symbol, 75 
pen, 74 
pickid,75 
polygon edge style, 74 
polygon interior style, 74 
rasterop,75 
text index, 73 

put_raster (), 65 

R 
raster functions, 65 Ihru 68 
raster_to_file(),67 
RastetOp constants, 12 
rename_retained_segment(),48 
report_most_recent_error(),20 
restore_segment (),50 

S 
sampled input devices, 97 
save_segment (),49 
segment attributes, 46 thru 47, 73 

detectability, 46 
highlighting, 46 
image transformation, 46 
visibility, 46 

segmentation, 45 
segments, 45 

attribu~,45,47 
dynamic attributes, 45, 46, 47,86 
operations, 47, 49 
retained, 45 
static attributes, 46, 85 
temporary, 45 

select_view_surface(),19 
set_back-plane_clipping(),36 
set_charjust(),81 
set_charpath_2(),80 
set_charpath_3(),81 
set_charprecision(),81 
set_charsize(),80 
set_charspace(),80 
set_charup_2(),80 
set_charup_3(),80 
set_coordinate_system_type(),36 
set_detectability(),87 
set_drag (), 21 
set_echo (), 100 
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set_echo_group(),101 
set_echo-position(),lOl 
set_echo_surface(),101 
set_fill_index(),79 
set_font (), 79 
set_front-plane_clipping(),36 
set_highlighting(),87 
set_image_transformation_2(),87 
set_image_transformation_3(),88 
set_image_transformation_type(),85 
set_image_translate_2(),87 
set_image_translate_3(),88 
set_keyboard (), 102 
set_light_direction(),62 
set_line_index(),78 
set_linestyle(),79 
set_linewidth (), 79 
set_locator_2(),101 
set_marker_symbol(),81 
set_ndc_space_2(),28,31 
set_ndc_space_3(),28,32 
set_output_clipping(),36 
set_pick 0,102 
set_pick_id(),81 
set_polygon_edge_style(),79 
set_polygon_interior_style(),79 
set-primitive_attributes(),82 
set_projection (),28,30 
set_rasterop(),81 
set_segment_detectability(),89 
set_segment_highlighting(),88 
set_segment_image_t ran sformation_2 (),89 
set_segment_image_t ran sformation_3 (),90 
set_segment_image_t ran slate_2 (),89 
set_segment_image_translate_3(),90 
set_segment_visibility(),88 
set_shading-parameters(),62 
set_stroke (), 102 
set_text_index(),79 
set_valuator(),102 
set_vertex_indices(),63 
set_vertex_normals(),63 
set_view_depth(),28,33 
set~view-plane_distance(),28,30 

set_view-plane_normal (), 28, 30 
set_view_reference_point(),28,29 
set_view_up_2 0,28,30 
set_view_up_3 0,28,31 
set_viewing-parameters(),28,35 
set_viewport _2 (), 28, 34 
set_viewport_3 0,28,34 
set_visibility(),87 
set_window () ,28, 33 
set_window_clipping(),36 
set_world_coordinate_matrix_2(),37 
set_world_coordinate_matrix_3(),37 
set_zbuffer_cut(),63 
shading 
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shading, continued 
CONSTANT, 62 
GOURAUD,62 
PHONG,62 

shading parameters, 61 
size_raster (), 66 
static attributes, 73 
STROKE input device, 97 

T 
temporary segment, 45 
temporary segment operations, 49 
terminate_core(),18 
terminate_device (),98 
terminate view surface(),19 
terminology, 3" tlaTu 6-
text font selection constants, 12 
text functions, 59 thru 60 
text (), 59 
texture, 76 

black, 77 
cross hatched, 77 
grey tone, 77 
hatched left, 77 
hatched right, 77 
wallpaper, 77 
wavy lines, 77 
white, 77 

transform constants, 11 
type definitions, 207 thru 209 

u 
<usercore . h>, 10 

v 
V ALU ATOR input device, 97 
view surface 

bw1dd, 118, 152 
bw2dd, 118, 152 
cgldd, 118, 152 
cg2dd, 119, 152 
cg4dd, 119, 152 
cgpixwindd, 119, 153 
control, 17 
gp1dd, 119, 153 
gp1pixwindd, 119, 153 
initializing, 18 thru 19 
pixwindd, 119, 153 
selecting, 18 thru 19 
vwsurf structure, 117 

view volumes, 2S 

W 
windows,2S 
world coordinates, 8 
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