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Release and Installation Notes
Release 1.0
SCO Computer Graphics Interface
for Personal Computers
Development System
November 23, 1987

1. Preface

Thank you for purchasing the SCO XENIX Development System with
the SCO Computer Graphics Interface for personal computers.

These release notes contain information on the software and
documentation, plus instructions for installing the SCO CGI software
on your system. They describe selecting the options appropriate to

your configuration, the distribution medium which makes up. the
" system, interfacing applicatici programswith SCOCGI. T

SCO CGI is a software library of graphics subroutines and device
drivers that enables you to develop device-independent application
programs.

The subroutines are specified in Chapter 3 of the SCO CGI
Programmer’s Guide, SCO CGI Functions and in the C Language
Reference Guide. To use SCO CGI with a graphics application
program, include the subroutine calls in your source code and
compile as usual. See the C Language Reference Guide for
information on linking your application program with the desired
language-binding library.

We always appreciate hearing about users’ experience with our
product, as well as their recommendations for making it even more
useful. All written suggestions by user’s are given serious
consideration.
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2. Your Software Package

‘Your SCO CGI software package includes the followingitems:
o These Release and Installation Notes.

e The SCO CGI Getting Started, Tutorial, User’s Guide,
Configuration Guide, and Quick Reference Guide.

e The distribution media that you use to install SCO CGI on
your hard disk.

e A software license agreement.

e A serialization card that contains your serial number and
activation key, both of which are needed to install SCO CGI.

e A Customer Registration Form, which you should
complete and retum to us within five days of receiving your
software package. To be eligible for our support services,
please supply all information requested on the form.

e A SoftCare Support Agreement Registration Form (US
and Canada only). Complete this form if you want
SoftCaresupportbeyondthe first month.

2.1 SoftCare Support

SoftCare support is available to customers who purchased SCO CGI
for use in the United States and Canada. If you purchased SCO CGI
for use in other countries, contact your distributor or retailer for
support information.

You can choose from several levels of support. The available levels
of support are described on an insert at the back of the SCO CGI
documentation. The amount of your payment indicates which level
of support you want. If you choose Level II Support, be sure to
include on the card the name of the person you appoint as the
supportcontact, the one authorized to call our SoftCare hotline.
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3. Supported Environments

SCO CGI supports thefollowing operating systems and media types:

386 Operating Systems Media
SCO XENIX 386 System V 3%2"DSDD
SCO XENIX 386 System V 5%4"DSDD
SCO XENIX 386 System V 5%"DSHD

286 Operating Systems Media
SCO XENIX 286 System V 3%2"DSDD
SCO XENIX 286 System V 5%"DSDD
SCO XENIX 286 System V 5%"DSHD

4. Disk Usage

The contents of this distribution consume approximately 2655
Kbytes of disk space. Most files are extracted into directories
beginning with /usr. Be certain that the necessary space is available
on the file systems before attempting installation. The following
table shows youhowmuch space you need on the file systems:

Filesystem | Usage

lusr 2560 KBvtes
ltmp 95KBytes

S. A Note to Developers of XENIX Graphics Applications

Continuing in ourtradition of expanding XENIX environments, The
Santa Cruz Operation has adapted the popular GSS*CGI'™ to work
closely with SCO XENIX. At this time, the SCO CGI product is
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included with the SCO XENIX Development System at no extra
charge. With the SCO CGI, developers now have the tools to create
high-quality graphics applications packages for the XENIX
environment.

Included with the SCO CGI package, also at no additional cost, are
selected graphics device drivers® that developers can use to test the
functionality of their graphics applications on various peripherals.
These drivers are not, however, for further distribution without the
prior consent of The Santa Cruz Operation, Inc.

SCO offers the SCO Graphics Run Time Package to run graphics
applications developed with the SCO CGI. Please call The Santa Cruz
Operation regarding the availability of the the SCO Graphics Run
Time Package, as well as for additionalinformation.

*The graphics device drivers included are:

Apple Laser Writer HP Plotter
Enhanced Graphics Adapter(EGA)  HP Laserjet
Color Graphics Adapter (CGA) HP Thinkjet
Epson MX/FX 80/100 printers GSS Grafterm
SCO Metafile

Note

The EGA driver /usr/lib/cgilega and the CGA High-
Resolution driver /usr/lib/cgilcgabw are supported in this
release of SCO CGI.
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6. Installing SCO CGI

- Before you can install SCO CGI on your hard disk, you will need the
( ' followingitems:
.

e TheSCO CGlIdistribution media.

e The serial number and activation key, which are
alphanumeric codes located on your serialization card.

6.1 Using Custom

You must be logged in as root (the “super user”) to install the SCO
CGI software. The superuserhasaccess to all the system filesand, as
_such, should take careto preserve them.

If you are not running SCO XENIX System V Release 2.2.2 or later
you also need the SCO XENIX System V Link Kit installed prior to
installation of the EGA driver.

/L\J 1. Tomoveto the/ directory, type the following_coinm’ahd and
R press<Return>.
cd /

2. Loginasroot,type custom and then press <Retum >.
Yousee: :

1.-Operating System -
2.Development Systern -
3. Text Processing System

4,'/Add aSupported Product

3. Selectoption4 - Add a supported prodﬁct (sco caGi).

4. You are prompted to insert the first volume of the
distribution media. Insertvolumelandpress <Return>.
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5. Thesystem displays:

Installing custom data file...

Insert distribution volume 1
and press <Retum> or enter q to quit.

6. The systemdisplaysthe following menu:

1.Installone ormore packages
2. Remove one or more packages
3. Listthefilesin a package

4. Installasinglefile

5. Selecta new set to customize
6. Display current disk usage
7.Help

7. Choose option 1 - Install — to install any of the packages in
the product.

8. The packages contained in SCO CGI are displayed on your
screen .

9. You are prompted to enter the packages you wish to install.
Enter them or type all, for all of the SCO CGI packages.
Press <Return>.

Ifyou select the EGA package and you are not running SCO
XENIX System V Release 2.2.2 or later, you need to re-link
the kemel. This is also necessary if you select all, because
the EGA package is included with the other SCO CGI
packages. Re-linking the kernel is described later onin this
installation procedure.
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l 10. Yousee:

</\ Insert SCO Computer Graphics Interface volume 1
- and press <Return> or enter q to quit:

Volume 1 should still be in the drive. Press <Return>. You
sce:

Extracting Files...

If the product has more than one volume, you are asked to

11.  After all the files are extracted, a restricted-rights legend is
displayed on your screen.

12. Youare prompted to enteryour serialnumber.

The system displays:

~~load each-additional volumeinturn; ——-—~- = oo mm

SCOCGl serialization

Enter your serial number or enterqto quit:

Enter your serial number exactly as it appears on the
serialization card, including the three-letter prefix. Press
<Return>.
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13. The system then displays:

Enter youractivation key or enter q to quit:

Enter your activation key exactly as it appears on the
serialization card. Press <Return>. If you mistype your
activation key, you are prompted to enter it again.

14. If the Link Kit is not already installed, the system prompts
youtoinstallitnow. Yousee:

TheLink Kit is only partially installed.
Do you wish toinstallitnow? (y/n)

If you enter y, the system promts you to insert the proper
operating system distribution floppy and proceed with the
installation ofthe Link Kit and SCO CGI. If you enter m, SCO
CGI installation fails and returns you to the custom menu.
You must then install the Link Kit and reinstall SCO CGI.

15. After you enter your activation key and the Link Kit is
properly installed, you see:

Do you wish to create anewkernel? (y/n)

Entery to create a new kernel and you see:

Re-linkingthekemel...

The system displays a message indicating that a new kernel is
being made and that file permissions are being checked.

16. You are returned to the custom menu. Enter q to have a
system prompt returned to you. Remember to remove the
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distribution media from the disk drive.

17.

If you have installed the EGA package, reboot the system

using /etc/shutdown. Refer to the SCO XENIX System V
Installation Guide for further instructions on rebooting your

system.

For the safety of your files, do not use SCO CGI when logged into the
root account. File permissions protect you from unintentionally
overwriting certain files when using SCO CGI as a normal user.
However, when logged into the root account, you can accidently
overwrite any file. Therefore, log out of the root account before you

actuallyuse SCOCGI.

SCO CGI is now installed and ready to use. To begin working with
SCO CGI, log into a user account and refer to the SCO CGI
documentation for further instructions.

e 8.2 The SCOCGIFiles

The SCO CGl files on your distribution media are listed below.

./usr/lib/cgi/cgabw
.Jusr/lib/cgi/ega
.Jusr/lib/cgi/epson80
.Jusr/lib/cgi/hpplot
_.Jusr/lib/cgi/cgmdd
.Jusr/lib/cgi/thinkjet
.Jusr/lib/cgi/sample/cgitest.c
./usr/lib/Llibccgi.a
./usr/lib/Slibccgi.a

./usr/lib/cgi/fonts/fontlist.dat
./usr/lib/cgi/fonts/ibmbw.bld
./usr/lib/cgi/fonts/ibmbw.std
./usr/lib/cgi/fonts/ibmco.mon
./usr/lib/cgi/fonts/ibmega.bld
./usr/lib/cgi/fonts/ibmega.std
./usr/lib/cgi/fonts/1ja.2
./usr/lib/cgi/fonts/1jb.1

CG1/286/386-11-23-87-1.0.1

./usr/lib/cgi/cgaco
./usr/lib/cgi/iaserwriter
.lusr/lib/cgi/epson100
.Jusr/lib/cgi/laserjet
.Jusr/lib/cgi/grftrmdd
.Jusr/lib/cgi/cgiprep
.Jusr/lib/cgi/sample/makefile
./usr/lib/Milibccgi.a
./usr/lib/386/Slibccgi.a

./usr/lib/cgi/fonts/ibmbw.mon
./usr/lib/cgi/fonts/ibmco.bld
.Jusr/lib/cgi/fonts/ibmco.std
.Jusr/lib/cgi/fonts/ibmega.mon
./usr/lib/cgi/fonts/1ja.1
./usr/lib/cgi/fonts/1ja.3
./usr/lib/cgi/fonts/1jb.2

-9- The Santa Cruz Operation



.Jusr/lib/cgi/fonts/1jb.3
.Jusr/lib/cgi/fonts/1jb.5
.Jusr/lib/cgi/fonts/1jf.1
Jusr/lib/cgi/fonts/1jf.3
Jusr/lib/cgi/fonts/1jf.5
.Jusr/lib/cgi/fonts/1j1.1
.Jusr/lib/cgi/fonts/1j1.3
.Jusr/lib/cgi/fonts/1jm.2
.lusr/lib/cgi/fonts/1jn.1
.Jusr/lib/cgi/fonts/1jn.3
.Jusr/lib/cgi/fonts/thinkjet.std
.lusr/sys/io/cn286.0
./usr/sys/mdep/machdep286.0

Jusr/lib/cgi/fonts/1jb.4
.Jusr/lib/cgi/fonts/1jb.6
.Jusr/lib/cgi/fonts/1jf.2
.Just/lib/cgi/fonts/1jf.4
.Just/lib/cgi/fonts/1jf.6
.Jusr/lib/cgi/fonts/1j1.2
.Jusr/lib/cgi/fonts/1jm.1
.Jusr/lib/cgi/fonts/1jm.3
.Jusr/lib/cgi/fonts/1jn.2
.Jusr/lib/cgi/fonts/thinkjet.bld
.Jusr/lib/cgi/fonts/instfont
.Jusr/sys/io/cn386.0
./usr/sys/mdep/machdep386.0

6.3 Packages in This Set

The SCO CGI Development System consists of the following
packages:

SCO Computer Graphics Interface Packages
NAME PACKAGE SIZEIN BLOCKS
ALL SCOCGI Extended Package 5304
286 SCOCGI 286 Libraries 720
386 SCOCGI 386 Libraries 240
DRIVER SCOCGI Drivers 3830
TEST SCOCGI Test Files 70
EGA SCOCGI EGA Driver 346

7. Programmer’s Guide Notes

7.1 Signals

By default, SCO CGI will remove shared memory segments and
semaphores for the application when a signal occurs. If the
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application wishes to do its own signal handling, it is very important
that Close Workstation is called before the application exits. If
Close Workstation is not called, SCO CGI will not remove the shared
memory segments and semaphores.

8. Setting Environmental Variables

To use SCO CGlI, you must export certain environment variables to
the XENIX Operating System. This can be done from the operating
system, in either the sh shell or the csh shell. The environment
variables can also be set in .profile (sh) or.login (csh) files which are
executedeach time auserlogson.

1.

Set the VDIPATH parameter. This parameter provides a
path to the directoryin which the device driver files reside. If

Jusr/lib/cgi.

Set VDIPATH from the sh shell by typing:

VDIPATH=/usr/lib/cgi
export VDIPATH

Altemnately, from the csh shell, type:
setenv VDIPATH /usr/lib/cgi

Any device-logical names which will be referenced by the
workstation identifier, work_in [11] to work_in [18], of the
Open Workstation routine must be assigned to the
appropriate device driver file names. These logical names
are user-selectable; the SCO CGI has no pre-assigned logical
names. The device driver files must be located in the
directory specified by VDIPA TH.
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If you pass the letters *'D’,’T’,’S’,’P*,’L’,’A”,’Y’ in work_in
[11] to work_in [18] assign the logical device name from the
sh shell by typing:

DISPLA Y=driver _name
export DISPLAY
Alternately, from the csh shell, type:

setenv DISPLAY driver _name

3. The device driver file names referenced in step 2 must be
assigned to the system’s physical devices. (If a device is not
assigned, STDIO is assumed. See step 5.) There are two
methods for doing this.

The first method is to add the assignment of the physical
device to the workstation identifier assignment shown in the
previous step.

For example, from the sh shell, type:
DISPLAY=driver_name /dev/ttynn’
export DISPLAY

Altemately, from the csh shell, type:

setenv DISPLAY ’driver_name /dev/ttynn’

In general, this is the preferred method, as it reducesthe size
of the environment.

The second method is to assign the physical device via the
driver name.
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““inplaceof step 3:"

For example, from the sh shell, type:

DISPLA Y=driver_name
driver_name=/dev/ttynn
export DISPLAY driver_name

Alternately, from the csh shell, type:

setenv DISPLAY driver_nanie
setenv driver_name /dev/ttynn

If you select a printer, you may also want to pipe the output
throughthesystem’s spooler.
As an example of this, from the sh shell enter the followmg

printer_driver=" [spooler..program’
export printer_driver

Alternately, from the csh shell, enter:

setenv printer_driver ’|spooler_program’

where printer_driver is the p;inter device driver name, and
spooler_program is the name of the program for sending
datato the print spooler.

Note

Output redirection is not possnble with the cgabw,
cgaco, and ega drivers.

If you want to receive input from one device and send output
to another, you can use the redirection symbols < and >
when assigning physical devices.
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As an example of this, enter the following from the sh shell
in place of step 3:

DISPLA Y="driver_name </dev/ttyn> /dev/ttym’
export DISPLAY

Alternately, from the csh shell, enter:

setenv DISPLAY ’driver_name </dev/ttyn> /dev/ttym’

6. If youwanttoaccessthe device driver’sstandardI/O streams
instead of a physical device, you can assign the keywords
STDIN, STDOUT, STDERR and STDIO.

As an example of this, from the sh shell, enter the following
in place of step 3:

DISPLA Y="driver_name <STDIN > STDERR’
export DISPLAY

Alternately, from the c¢sh shell, enter:
setenv DISPLAY °’driver_name < STDIN > STDERR’

7. Using redirection described-in step 4, you can assign a
physical device along with astandard I70 stream.

As an example of this, enter the following from the sh shell
in place of step3:

DISPLA Y="driver_name < /dev/ttynn > STDOUT’
export DISPLAY

Alternately, from the csh shell, enter:

setenv DISPLAY ’driver_name < /dev/ttynn > STDOUT’
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Note

The keyword STDIO 1is synonymous with
< STDIN > STDOUT.

8. If you want to access a regular file instead of a physical
device, you can assign the file name. File names assigned
withoutafull directorypath-specification will be accessed or

created in the device driver process’s cumrent working

"7 " directory. The redirection symbol > can be used to truncate
the assigned file before sending output. The redirection
symbol >> can be used to append output to the end of the
assigned file.

As an example of this, in place of step 3, enter the following
fromthe shshell:

DISPLAY=driver_name <STDIN>> file_name’
export DISPLAY

Alternately, from the csh shell, enter:
setenv DISPLAY ’driver.name <STDIN>> file_name’
9. If you send output to a metafile (device driver file cgmdd),

you may want to assign the output metafile file-name to be
used instead of the default, metafile.dat.

The commandsto do this from the sh shell are:

META OUTPUT =file_name
export META OUTPUT

From the csh shell, the command is:

setenv META OUTPUT file_name
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10.  Should you desire to send plotter prompts to a display other
than the current controlling terminal (which is required for
the GRAFTERM driver, gritrmdd, if the display is currently
open), you can set a special environment parameter called
MESSAGEPORT. The MESSAGEPORT parameter may also
beused to select a display device for output from the metafile
Message routine.

The default assignment for this parameter is the device
driver’s standard 1/O streams stdin and stdout.

The commands to set MESSA GEPORT from the sh shell are:
MESSA GEPORT=/dev/ttynn
export MESSAGEPORT

From the csh shell, the command is:

setenv MESSAGEPORT /dev/ttynn

where device_name is the device to which messages are to be
routed.

11." Tt is possible to tune the performance of the drivers by
changing the size of the shared memory buffer used by the
SCO CGl library to communicate to the drivers. This is done
by setting the value of the SHMMA X environment variable.
The maximum size allowable is 32 Kbytes; thisis the default.
It may be set to anything between 2 and 32 Kbytes.

From the sh shell, the commands to do this (for a 10 Kbyte
buffer) are:

SHMMA X=10
export SHMMAX

From the csh shell, the command is:
setenv SHMMAX 10

12.  To use the raster fonts provided in this release of SCO CGl, it
isnecessary to set up your FONTS environmentvariable.
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From the Bourne shell (sh), the commands to set FONTS
are:

FONTS=directory.path
export FONTS

From the C-shell (csh), the command is:
setenv FONTS directory_path

If you are creating your own fonts, using fonts not in this
distribution, or if you have moved fonts out of
lusrllib/cgi/fonts, then you must run the instfont program,
lusr/lib/cgi/fontslinstfont, to set up the file fontlist.dat which
describes the fonts available. The instfont utility requires
the FONTS environment variable to be set to the directory
containing the fonts.

If any new fonts are placed into /usr/lzb/cgz(foms, instfont

13. Different EGA’s have different amounts of hiémory. To
" notify to the EGA driver how much memory is on the card,
setthe EGAMEM environmentvariable.

EGAMEM=0 64K
EGAMEM=1 128K
- EGAMEM=2 192K
EGAMEM=3 256K

9. Compiling and Running the Test Program

A test program CGITEST has been included with SCO CGI. The
purpose of this document is to provide operational information
about CGITEST.
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CGITEST is a program that tests various opcodes of a device driver
running SCO CGI. The test produces a maximum of twenty separate
displays called frames. Frames for which the opcodes are not
supported in a particular device will not be generated. For more
information, refer to the SCO CGI Programmer’s Guide and the SCO
CGl Device Driver Supplement.

9.1 Compiling Procedure

1.  Verifythat the VDIPA TH parameter is set correctly. Referto
step number 1in the previous section.

2. Select a graphics output device. The demonstration
program uses the logical device name DISPLAY. Verify that
the proper environment variables for this device have been
set. Refer to step number2 in the previoussection.

3.  Copythe demonstration files to your work directory:

cp /usr/lib/cgi/sample/cgitest.c .
cp /usr/lib/cgi/sample/makefile .
4. Tocompile the demonstration program, enter:

make

5. To execute the demonstration program, enter:

cgitest
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If you receive any error messages or your device does not
display anygraphics, then:

a. Check to see that all environment variables have
been properly set.

b. Check to see thatfile names are correct.

c. Review the capabilities of your device, listed in the
SCOCGI Device Driver Supplement.

d. Cbmpare any error codes with those listed in
Appendix A ofthe SCO CGI Programmer’s Guide.

9.2 Test Program Frame Descriptions

9.2.1 Frame 1

Frame 1 tests MARKERS, POLYLINES, FILLED AREA and
GRAPHICTEXT:

e First a box, enclosing the entire display sdfface, is drawn
usingthe default colorof 1and the defaultline style of1.

e Above a grid and an arrow inside the box, are two centered
graphic text strings using bottom alignment that names the
testand company.

e Inside the box on the left side, a column of six defined
markers, in one to six colors, of standard (default) size is
drawn. The number of colors is limited by the device’s
maximum number of colors.
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o The center contains a 6 by 6 grid that is a series of polylines
with each row-column combination in a different color (up
to the device maximum). Marker number 6 (diamond) is
drawn at each row-column intersection on a diagonal of the
intersections from lower-left to upper-right.

e Acrossthebottom isa row of six VDC (Normalized Device
Coordinates) specific size markers centered on a horizontal
line. The line and the six markers are drawn in color 1.
Actual device limits may produce fewer sizes but the sizes
should increase from left to right.

e Above the test name is a horizontal row of six different line
style segments drawn with increasing color index values (1-
6). Each segment’s length is approximately 1/8 of the screen
width.

e Totheright of thegrid isa solid filledarea (arrow)in color 1.
e Below the arrow and to theright of the lower-right comer of
the grid is the version number of the device driver being

used with the test.

e Above the line-styles test is a prompt message in graphic
text telling the user to press <Return> to continue.
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9.2.2 Frame 2

Note

Frames 2-5 are cursor mode tests. If your device
does not support cursor addressable mode, press
<Return> for each frame.

Frame 2 tests CURSOR ADDRESSING using the device’s escape
functions:

enabled.

The display surface is cleared and cursor text mode is

The test outputs a series of upper-case ‘A’ characters
diagonally downward across the screen from the upper-left
comerofthedisplaysurface.

Aftereach ‘A’ is written, commands are issued to move the
cursordown and then right one character position. One ‘A’
is written for each row on the display so that the lower-right
corner of the display on display with the same numbers of
rows and columns.

Every other column is skipped because the cursor advances
a column automatically after writing each character; amove
rightcommandis issued.

The useris then prompted to consinue.
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9.2.3 Frame 3

Frame3 tests REVERSE VIDEO and ERASE TO END OF LINE.

e The display is not cleared from Frame 2 and a series of
uppercase ‘B’ characters is written in reverse video, .
beginning in the lower right corner of the display surface. )

e  Each ‘B’ written is followed by a move left and a move up
command which result in avertical column of ‘B’ characters
at the right edge of the display.

e The cursor is then moved to thecenter of the displayand an
erase to end of line command is issued. A single ‘B’ will be
erased onthe center row of the display.

e Theuseris prompted to continue.

9.2.4 Frame 4

Frame 4tests ERASE TO END OF SCREEN:
e Again the previous frame is not cleared and the cursor is
moved down four lines and an erase to end of screen

command is issued.

e An inquiry is made to the device and the returaed cursor
position issaved.

e Theuseris prompted to continue.

9.2.5 Frame §

Frame 5tests HOME CURSOR and ERASE TO END OF SCREEN.
e The previous screen is not cleared until a home cursor

command is issued, followed by an erase to end of screen
command.
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e Anuppercase ‘C’ character is printed in the home position
and the cursor is then moved to the previously saved cursor
position (center screen plus four lines down) and another
uppercase ‘C’ is written.

e Theuseristhen prompted to continue.

®
oo
9.2.6 Frame 6

Frame 6tests WRITING MODE:

e The cursor text mode is exited and the display surface
cleared. Four columns of output are generated by this test
frame.

o The left column is the number of the writing mode being
tested (1-16, bottom to top).

e The second column is the number of the writing mode
writtenin the selected mode on a normal background.

color, and then the writingmode number selected is written

O e The third column is first written with a solid bar in index 1
o overthebarusingthe selectedmode.

e The rightmost column is the .graphic string "ABCabc"
writtenin REPLA CE MODE.

e A horizontal line of fixed VDC length (3200) and position
then overwrites a portion of the string The number of
characters overwritten with the line is dependent on the
device’scharactersize.

e Theuseris prompted to continue.
9.2.7 Frame 7

< Ty Frame7 tests GENERA LIZED DRA WING PRIMITIVES (GDPS).
/ .
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o The display is cleared and sixteen bars are drawn in two
rows across the bottom of the screen.

e  The bottom row of bars s filled with the fill area colorindex
incremented from 0 to 7, the £l area interior style index as
0, 1 and the remainder at interior style 3 (hatch), and the fill
area style incremented from 0 to 7 (or to the device
maximum).

Note

The lower left bar is not visible as it is drawn in
background color.

o The second row of bars is filled with the fill area color index
incremented from 1to0 9, the fill area interior style index at 2
(pattern), and the fill area style incremented from 6 to 14
(pattern styles 1 to 6 are the same ashatch styles 1t06). The
fill area color index is set to 2 for the remainder of this
frame’s tests.

e A 90 degree arc GDP is then drawn on the left side of the
display above thebars.

.. e A 90 degree pieslice with pattern as thefill interior stylg'éﬁd
a fill style index of narrow spaced 45 degree llnes is drawn to
the right of the arc.”

e Two circles of equal radii and dxﬁerent interiors are drawn
to theright of the pie slice.

The first circle is drawn with an interior style set to

PATTERN and a fill style index of 1. The second e¢ircle . .

(right-most) is drawn with an interior style set to HATCH
and a fill area hatch index of 3.

e A 90degree elliptical arc GDP is then drawn on the left side
of the display above the circulararc.
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s e A 90degree elliptical pie slice with pattern as the fill interior
! style and a fill style index of narrow spaced 45 degree linesis
i drawn to the right of the arc.

e Two ellipses of equal radii and different interiors are drawn
totheright of the pie slice.

The first ellipse is drawn with an interior style set to
PATTERN and a fill style index of 1. The second ellipse
(rightmost) is drawn with an interior style set to HATCH
and a fill area hatch index of 3.

e  Theuseris prompted tocontinue.

FE Fewie

Frame 8tests GRAPHIC TEXT ROTATION:

. o The display is cleared and the string "ABCabc" is written
N, . o .
{ ] and then rotated and written again in 45 degree increments.

Note

On devices which do not support character
rotation or support only 90 degree rotations, the
string will be rotated to the devices’ ability.

e Theuseris prompted to continue.

9.2.9 Frame 9

Frame 9 tests GRAPHIC TEXT SIZE and POSITION:
C\ e The displayis cleared and eleven *A’ characters are drawn

/ on a horizontal line in increasing sizes and color indices
fromlefttorightacross the center of the screen.
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Note

The first ‘A’ character will not be visible because it
is drawn in background color.

The number of different sizes and colors shown may be
limited by the device’s capabilities.

A single ‘A’ character is then drawn on a type 5 polymarker
below the line of ‘A’ characters. The lower left baseline of
the character should be at the center of the polymarker.

The user is then prompted to continue.

9.2.10 Frame 10

Frame 10tests OUTPUT CELL ARRAY:

The display is cleared and two cell arrays with the same
parameters are drawn, one on top of the other. Each cell
arrayis filled with up to six different colors dependingon the
device’s maximum,

Note

On devices that do not support pixel operation
capabilities, the area of the cell array will only be
outlined.

The top cell array is then inquired on and after saving the
results, the user is prompted to continue.
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9.2.11 Frame 11

Frame 11testsINQUIRE CELL ARRAY.
e The display is cleared and, if the results of the inquiry of
frame 10 resulted in no error and the device has pixel
capabilities, the top cellarray is redrawn.

e If an error status was returned or the device has no pixel
capabilities, nothingis drawn.

e Theuseristhen prompted to continue.

Frame 12tests LINE WIDTH:

- o Horizontal lines of equal length but increasing width (to the
device’s maximum) willbe drawn starting from the bottom
of the display. The thinnest lines will be at the bottom and
the widest at the top.

Note

On a device that supports only one line width, only
one line will appear.

e Theuseris then prompted to continue.
9.2.13 Frame 13

Frame 13tests GRAPHIC TEXT FONTS.

e Foreach font supported by the device hardware, a string of
45 characters is written beginning with a ‘space’ and ending
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with a ‘tilde’ character.
The string is shown below enclosed in quotes:
" 1#8% & ()*+,-./0123456789:;<=>?ABC[]"..abc{}™

Note

Devices with only one font will show only one row
of characters.

The line can be clipped without displaying the entire line.
This can happen on devices with large characters that cause
the string to run off the right edge ofthe display surface.

e Theuseris then prompted to continue.

9.2.14 Frames 14-16

Frames 14 through 16 test COLOR REPRESENTATION. These three
frames display two colored horizontal lines with the color index
written to the left of each line:

e Initially the screen is cleared and the colorindices 1 and 2 (if
the device has > 2 indices) are redefined.

s The two lines and the associated color index numbers are
then drawn.

o In all except the last frame, the realized values are then
inquired on and the values returned are used to set the color
representation for the next frame.

All three frames should therefore appear to be the same
color.

e The user is then prompted to continue after each of the
frames.
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9.2.15 Frame 17

Frame 17tests REQUEST LOCATOR.

= Off for the first and fourth points:

This frame clears the display and requests the user to input
six points. The points are selected by moving a graphic
cursoraround on the display surface with the graphics input
device and then making each selection by terminating the
input. Input is terminated by pressing an alpha key if the
GIN device is a keyboard or by pressing one of the mouse’s
buttons if the device is a mouse. For every input function,
oneofthe sixavailablecursors will be used.

Inking is turned on for the first point and alternately turned
offand on for each of the remaining five points.

Rubberbanding iscycled for the six points asfollows:

Rubberband line for the second and fifth points.
Rubberbandrectangle for the third and sixth points.

After the input of the sixth point, the generated polygon is
filled.

Theuseris then prompted to continue.

9,.2.16 Frame 18

Frame 18tests REQUEST CHOICE.

The display is cleared and the user is requested to press a
function key.

An inquiry is made to the device and a message is displayed
echoingthe choice (e .g., "key=4" for function key 4).

Theuser is then prompted to continue.
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9.2.17 Frame 19

Frame 19 tests REQUEST STRING with echo off:

The display is cleared and the user is requested to enter a
string of characters. No characters are displayed as the
characters are typed but the entire string is displayed when
the Return key is pressed.

Note

The default line edit characters, ‘backspace’ (ctl-
H) and ‘kill line’ (ctl-U) are valid inputs.

The user is then prompted to continue.

9.2.18 Frame 20

Frame 20tests REQUEST STRING with echo on.

The display is cleared and the user is requested to enter a
string of characters. The characters are echoed to the
display as the keys are pressed.

The entire string is echoed again when the Retumn key is
pressed.

The useris then prompted to continue.

The test clears the screen and returns the user to the operating

system.
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10. Known Bugs and Omissions in This Release

The following are known bugs and omissions in SCO CGI as of this

date:

...» .. The SCO CGl drivers may.behave erratically when repeated-. ... -. -

Abnormal exits from SCO CGI may leave lockfiles in /tmp.
In addition, semaphores and shared memory segments may
not be removed when an abnormal exit occurs. See
Appendix A of the SCO CGI Programmer's Guide, Error
Codes, for more information.

This release of SCO CGI includes the C Language binding
only.

The cgaco, cgabw, and ega drivers only support choice keys
1-10(F1-F10).

signals are received. Tointerrupt SCO CGIprocesses, press
the <Del> keyonce.

The ega driver is only supported in conﬁguraﬁons of 64 and
256 Kbytes and is not supported on monochrome monitors.

When running the EGA driver with a normal color display,
the EGA environmentvariable must be set to HR3 or MR3.

Due to SCO CGI's multiple process nature, running SCO
CGI applications on machines with less than 1 Mbyte of
memorymay provoke system thrashing.

This release of SCO CGl is not supported under the XENIX
System V Controlled Release 2.2.2 for the PS/2.

This release of SCO CGI is not supported on the HP
Vectra.

The EGA driver may experience some difficulty when
opening multiple raster fonts. To avoid driver problems,
open only onerasterfontata time.
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A Note to Developers of XENIX Graphics Applications

Thank you for purchasing the SCO XENIX Development System with the
SCO Computer Graphics Interface (SCO CGI).

Continuing in our tradition of expanding XENIX environments, SCO has
adapted the popular GSS*CGI™ to work closely with SCO XENIX. At this
time, the SCO CGI product is included with the SCO XENIX Develop-
ment System at no extracharge. With the SCO CGlI, developers now have
the tools to create high-quality graphics applications packages for the
XENIX environment.

Along with the SCO CGI package, also at no additional cost, are selected
graphics device drivers* that developers can use to test the functionality of
their graphics applications on various peripherals. These drivers are not,
however, for further distribution without the prior consent of The Santa
Cruz Operation, Inc.

SCO offers the SCO Graphics Run Time Package to run graphics applica-

~tiots developed with the SCO CGI. Please call The Santa Cruz Operation;—

Inc. regarding the availability of the the SCO Graphics Run Time Package,
aswell asforadditionalinformation.

*The graphicsdevice drivers included are:

Apple LaserWriter ' HP Plotter
Enhanced Graphics Adapter(EGA) HP Laserjet
Color Graphics Adapter (CGA) HP Thinkjet
Epson MX/FX80/100 printers GSS Grafstation
GSS Metafile
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1.1 AboutThis Manual

Overview

This manual isintended for computer graphics programmers and applica-
tion developers. It provides the generic information necessary to under-
stand, install and use SCO CGI (SCO Computer Graphics Interface) in
the application environment. Specific language syntax for each of the
SCO CGI functionsis presented in separate reference guides.

The manualis organized as follows.

Chapter 1

Chapter 2

Chapter 3

Appendix A

Appendix B
Appendix C

AppendixD
Glossary
Index

Overview describes the manual organization,
summarizes the development and implementa-
tion of graphics standards, introduces the SCO
productline and SCO CGI.

The Graphics Model describes the computer

graphics reference model and glves an overview
--ofthe SCO CGI functlons -

SCO CGI Functions contains detailed generic
descriptions of each of the CGI functions
including parameters and lists of related func-
tions. Chapter 3 also contains a master refer-
ence list that categorizes all the CGI functions
by class and sub-class.

Error Codes lists all the error codesreturned by
SCO CGI and an explanation of the cause for
each.

SCO CGI Architecture describes the resident
andnon-resident componentsof SCO CGI .

Font Files describes font file architecture to
enable programmers to create additional fonts.

ASCH Chart

In addition to this manual, the following SCO CGI publications are also

available.

® Programming language specific binding reference guides - accom-
panythe SCO CGI Programmer’s Guide and provide the language
specific syntaxfor each SCO CGI function.
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SCO CGI Programmer’s Guide

® DeviceDriver Supplement- provides device specific data.

1.2 AboutSCO CGI

SCO CGI is a device independent interface to graphics devices. It pro-
vides an interface that allows a computer to control several graphics dev-
ices simultaneously without regard for their individual characteristics.

SCO CGI provides for the output of graphics primitives (for example:
polylines, polymarkers, text, bars, circles, arcs) with control over primi-
tive attributes (for example: color, fill style, line style). It supports output
to multiple devices and is capable of performing several forms of graphics
input (positional, character string, selection from menus, single valueg.

SCO CGI version 1.0 provides sophisticated facilities that allow creation
of device independent graphics and windowed user interfaces in a bit-
mapped environment. It also provides support for features such as
mouse-driven pop-1p menus, icons, flexible and higher quality text output
and definable clipping regions. SCO CGI version 1.0 is upwardly compa-
tiblewith GSS-DRIVERS versions1.0andabove.

1.3 Using SCO CGI
When SCO CGI is installed, its presence is generally transparent to the
user except that graphics capabilities are available. Device drivers are

loaded asneeded. Seethe release notesfor moreinformation.

SCO CGI providesthe following graphics capabilities.

1.3.1 Coordinate Transformation

The Virtual Device Coordinate (VDC) system allows graphics information
to be specified for all devices in an identical way, regardless of the device
used. VDC coordinates are automatically transformed to device coordi-
nates by SCO CGI . See Chapter 2, The Graphics Model, for more infor-
mation.

1.3.2 Graphics Output

Graphics primitive functions generate graphic objects on a display surface.
The available primitives are:

arcs elliptical arcs polylines
bars elliptical pie slices  polymarkers
circles  gridsofcells text

ellipses  pieslices
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Overview

1.5.1 Low Level Calls

Functions can be accessed directly through low level assembly language
routine calls with the appropriate parameter lists. However, the calling
mechanism is system dependent. The resulting application is device-
independent, but operating system-dependent.

1.5.2 HighLevel Calls

The preferred method is to use language bindings that access graphics
functions directly as high levellanguage calls with formal parameters. This
ensures computer independence. A separate binding for each program-
ming language provides an interface between the language source and the
CGlinterface. Yousimply follow the definitions when makingcallsin your
source code. The binding interface is linked in as an external function
library after compilation; ensuring that your application willbe completely

--portable across-any SCO-CGI compatible system. Afterlinking, you may-- -

load and run your graphics application just as you would any other pro-
‘gram.

The exact process for generating a new application is system-specific.
Detailed information can be found in therelease notes.

1.6 Graphics Standards and SCO CGI

SCO CGI is consistent with the Computer Graphics Virtual Device Inter-
face Baseline Document, Revision 3, March, 1985 (X3H3/85-47);
developed by the American National Standards Institute (ANSI) and the
International Standards Organization (ISO). Our adherence to these
evolving standards provides source code portability, device indepen-
dence, and insurance against productobsolescence.

SCO CGI provides device-specific drivers based on the CGI standard for
graphics peripherals. In addition to standardizing graphics applications,
SCO CGI greatly reduces the programming effort required to create a
graphics program. Low level primitive operations and device peculiarities
are hidden from the programmer. Interfaces for highlevellanguages such
as BASIC, FORTRAN, C and Pascal enable the programmer to incor-
porate graphics as function callsbased on the CGlstandard interface.
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The Graphics Model

2.1 Overview

The purpose of this chapteris to describe the computer graphicsreference
model, A description of thismodelis essentiallya description of the archi-
tecture of SCO CGI. An understanding of the model (and SCO CGI

architecture) will help you use SCO CGI in an application program. A
detailed description of each function, its arguments and operation is con-
tained in Chapter3 SCO CGI Functions. The language- specific calling
sequences for the SCO CGI functions are prov1ded in the language bind-
ingreference booklets.

2.2 TheGraphics Model

The graphics model grew out of the standards effort discussed in
Chapter 1. It provides the programmer with a conceptual framework to aid
in organizing an application and using graphics tools, such as SCO CGI.

---Also, by providing a structural context, the model helps.a graphics pro=-

grammer communicate with other programmers and operators.
Themodelisbuilt on the foildwingbasic concepts: |

® workstations |

. graphics inpﬁt

® transformations

® graphics output.

2.2.1 Workstations

Themodel defines a workstation aszero or one output devices and zero or
more input devices such as a keyboard or a-mouse. The CGI uses
identifiers to refer to a single generic graphics device such as a display,
printer or plotter. However, many workstations consist of adisplay and at
least one input device, for example, a CRT with keyboard arrow keys.

2.2.2 Graphics Input
Information input from a device as'a result of an action by the operator is

called graphics input. For example, graphics input occurs when an opera-
torselectsalocation on the display surface with a mouse.
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2.2.3 Transformations

The point coordinates of graphics images must of ten be translated b etween
different coordinate systems, This occurs at the application level when an
operator scales or rotates an image. It also occurs when coordinates are
modified so that an image can be reproduced on graphics display devices of
different sizes. The CGI standard is based on a special coordinate system
called the Virtual Device Coordinate (VDC) System. In the VDC area,
locations are represented as Cartesian coordinates with values between
-32768 and 32767, representing the full coordinate space for all devices.
SCO CGI transformsthe VDC points into the appropriate device coordi-
nates. See CGI Coordinate System laterin this chapter formore informa-
tion on the VDCarea.

2.2.4 Graphics Output

Graphics output functions are abstractions of the basic actions an output
device can perform, such as drawing a line or displaying text. Graphics
primitives result in visible images on the display surface. Graphics attri-
butes modify the appearance of primitives by changing various characteris-
tics, such as color and fill pattern. See Output Functions in thischapterfor
an overview of these functions and Chapter 3, SCO CGI Functions for
detailed information about the implementation of the Output Functions.

2.3 RasterTechnology and Bitmaps

Recent trends in the human interface of computer systems have brought a
demand for high performance graphics systems and software. Increas-
ingly, applications are relying on communications with the user through
graphics. Graphics programs employ icons, user-defined windows, and.
pop-up menus. The development of less expensive and more powerful
display devices is making all of this possible. The tool utilized is called ras-
tertechnology and is based on television technology.

In the raster display, the refreshmemoryis arranged as a two-dimensional
grid or array. The entry at a particular point (defined by its row and
column) stores the brightness and/or color value of a corresponding point
(defined by x and y coordinates) on the screen. This is accomplished
through a simple one-<o-one relationship. Each screen location and
memory location is referenced by an x coordinate and ay coordinate. The
top row of a matrix corresponds to the top row (scan line) of the display,
and so on. Image refreshingis done by a sequential raster scan through the
displaybuffer by scan line rather than by output primitive.
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Because each memory location defines one point element of the image,
each screen location and its corresponding buffer location is called a pixel
or pel (picture element). A simple refresh buffer has one bit per pixel and
defines a two color (monochrome) image since each pixel can be either on
or off. In a typical color displaysubsystem, more bits per pixel are stored to
hold information regarding color or gray scale (intensity).

Because the new powerful graphic display sub-systems can store and scan
these images very quickly, higher resolution graphics with more flexibility
can be achieved. The flexibility is possible with the manipulation of the
display buffer array that stores the image. This buffer array is commonly
called a bitmap because it is a collection of pixels that are represented by
one or more bits per pixel. Graphics software, such as SCO CGI, can
make excellent use of the bitmap for creating and manipulating high reso-
lution graphics images.

~-2.4-CGI Coordinate System

The CGl1is addressed in Virtual Device Coordinates (VDCs). The VDC
areais an abstract space in which graphics functions define virtual images.
Theoretically, VDC space is a two<limensional Cartesian coordinate
space of infinite precision and infinite extent. In reality, only a subset of
VDCspace isrealizable. With 16hit integer coordinates, the VDCrangeis
the set of integers in the range -32768 to 32767. The actual size of the
display space is -32K to 32K, the visible region is from 0 to 32K (refer to
Figure 2-1).
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(32767,32767)

-

=

Visible Region:

(-32768, -32768)

Figure 2-1. VDCspace, showingthevisible and non-visible regions

2.4.1 Coordinate Transforn Modes
The VDC extent of the display surface on the opened device is determined
by the value of the coordinate transform mode flag when the device is
opened. There arefour transform modes.
0 full screen
preserve aspect ratio

1
2 device units
3

short axis
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Mode 0- fullscreenmode

7/~ ModeOmapsOthrough 32767 in xandy to the full extent of the display sur-

i ) face. It provides the application with a full positive 16-bit integer address

s space for graphics output. Aspectratio is not preserved. Therefore, lines
of the same VDC length projected along the x and y axes will appear to be
different physical lengths on devices that do not have the same number
and/or size of pixels on both axes.

Using this mode ensures that all the graphics information will appear on
the display surface since all VDC points are displayable. However, distor-
tion will occur if the display device does not map VDC units to equal physi-
cal distances in both directions (this happens on devices with non-unity
aspectratios). Theresultis squaresthat turninto rectangles.

“Mode1- preserve aspectratio mode

Mode 1 maps 0 thréugh 327.67. to thef ﬁ“il.ext.e"nt 6f tﬁe geometnca]ly ioﬁg.;ar_" o

display surface axis only; it maps a subset of VDC space to the shorter axis.
The preserve aspect ratio mode provides the application withoutputwith a
1:1 aspectratio. Lines of thesame VDC length projected alongthex andy
axes will be the same physical length. The physical VDC extent is

‘1 device-dependent. The VDC extents are given to the application in the -

/ work_out array when the Open Workstation function is invoked. This
mode is useful for applications thatrequire a 1:1 aspect ratio for graphics
output.

Mode Ounburdens the application from doing a specific device-dependent
transform. The advantage of Mode 1 is that pictures can be easily tran-
sported between devices with the assumption that a unity (square) aspect
ratioisused.

Mode2 - deviceunits mode

In Mode 2 allcoordinates arespecified in physical device-dependent units.
The device units mode enables the application to address physical
device-dependent coordinates. The physical VDC extent is
device-dependent. The VDC extents are provided to the application in the
work_out array atopen workstation time. This mode issometimesreferred
to as the raster address mode. This mode is useful for raster-oriented appli-
cations that need to access specific physical pixels.

i
C Mode 3 - short axis mode

Mode 3 maps Othrough 32767 to the full extent of the geometrically shorter
display surface axis. It maps O through 32767 to a subset of the longer
display surface axis in such a way as to preserve a unity aspect ratio. The

2-5



SCO CGI Programmer’s Guide

short axis mode provides the application with output that provides a 1:1
aspect ratio while showing the entire VDC extent (0 through 32767) on
both the x and y axes. This is done by mapping the entire VDC extent (0
through 32767 on both the x andy axis) onto the largest rectangle that can
fit on the display device such that a 1:1 aspect ratio is preserved and 0,0 is
mapped to the lower left corner of the display device. Thus, space is left
unused at the top or right side of the display device if the aspect ratio of the
deviceisnot 1:1. Lines of the same VDC length projected alongthe xand y
axeswill be the same physical length.

SCO CGI uses information returned from the device driver when the
workstation is opened to transform the virtual coordinates into
device-specific coordinates that are in device-specific units (raster lines or
plotter steps, for example). This frees an application from performing any
device-dependent transforms.

-

2.5 Program Construction
A typical graphics application will consist of the following five steps:
1. Setupgraphicscontrol.
2. Definegraphicsprimitive atiributes.
3. Output graphics primitives.
4. Inputprimitivesorinquire on status.
5. Terminate graphics.
The intermediate three steps may be repeated numerous times prior to the

last step. The general fiow of a graphics application program is illustrated
in the Figure 2-2.
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CONTROL
(INITIALIZE)
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ATTRIBUTES

OUTPUT

INPUT

¢

CONTROL
(TERMINATE)

Figure 2-2. Graphics Program Flow

2.5.1 Using The Open Workstation Function

The first command the user invokes is Open Workstation. This command
deflnes the type of device to be used, loads the device into memory if
necessary, and returns information to the user regardingthe capabilities of
thedevice.

Coordinate Transf orxnétign Flag

One of the key parameters specified by Open Workstation is the coordi-
nate transformation flag. This flagindicates the aspectratio of the display
surface. Refer to CGI Coordinate System earlier in this chapter for a
detailed discussion of the coordinate system and the four coordinate
transformation modes.
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PromptingFlag

Another parameter that must be provided to the Open Workstation com-
mand is the promptingflag. This is only important when the graphics out-
put device requires user attention; for emmple, when a printer or plotter
has run out of paper. The prompting flag indicates whether the user is
prompted or whether the device driver ignores the paper change com-
mands. This may be useful for preliminary debuggingruns of a program,
when the actual number of colors output isnot important.

Device-Specific Data

Open Workstation also returns an array of information detailing the capa-
bilities of the requested device, including the number of colors available,
the number of text sizes available, and the number of line styles available.
The programmer uses this information when developing applications for
particular devices. For example, if a device has multiple colors, different
lines of data on a chart can be represented with solid lines in different
colors. Ifblack and white are the only colors available, the application can
use different line styles (combinations of dashes, dots and spaces) to
differentiate thelines of data on the same chart outputto a different device.

Another important device-specific parameter returned by Open Worksta-
tion is the number of different text sizes available. A fewdevices allow text
to be continuously scaled from a few units to 32767 units high. Most other
devices provide onlyfourto six discrete text sizes. The programmershould
consider the number of scalingop#ons and the actual text sizes needed for
the application.

2.5.2 Graphics Mode and Cursor Addressing Mode

Afteropeningthe workstation, the programmer should make sure the dev-
ice is in the proper control mode. The default condition sets Graphics
Mode to on and Cursor Addressing Mode to off. Certain functions work
onlywhen Cursor Addressing Mode is on, and other functions onlywhen
Cursor Addressing Mode is off. Cursor Addressing Mode is applicable
onlyto CRTdevices.

Cursor addressable text is not compatible with graphics text and alpha text.
Graphics text and alpha text are compatible with each other and can be
displayed simultaneously on the same display surface. The user must
remember to callthe Enter Cursor Addressing Mode function prior to exe-
cuting any cursor addressable commands.

If the device is not in Cursor Addressing Mode when a cursor addressing
command is executed, the exact results are not well defined. This may
hang the device and require reinitialization. In some instances the device
may ignore the cursor addressing command. The effect depends on the
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state of the device prior to the cursor addressingcommand. Issuing graph-
ics commands when Cursor Addressing Mode is on produces similar
results.
2.6 Overview Of The SCO CGI Functions
The SCO CGI graphics functions can be divided into sixgroups:

® Control functions ‘
® Bitmap functions
® Qutputfunctions
e Attributefunctions

.o _Inputfunctions

® Inquiryfunctions

2.6.1 Control Functions

The Control Functions allow the application program to control various
aspects of the graphics subsystem.

Device-specificfunctions

For ultimate device control, SCO CGI allows the programmer to set the
pen speed on a plotter, set the raster writing mode, generate hard copy,
and send devicedriverspecific commands.

Initialization and termination functions

Open Workstation initializes a graphics device and sets defaults for attri-
butes. It also returns information to the caller about the characteristics
and capabilities of the device. This must be the first graphics operation

performedin a program.’

Close Workstation terminates graphics operations to a device. This must
be thelastgraphicsoperation performed in a program.
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Metafile CGI functions

The Message function allows message text thatis not part of a picturetobe
placedinthe metafile. Thistextispassed ontothe metafileinterpreterand
displayed for the operator at interpretation time. It is intended to permit
the display of special device-dependent information needed to process a
Computer Graphics Metafile (CGM). There is no control over the posi-
tion orappearance of the messagetext.

The Application Data function allows an application program tostore and
access private datain a metafile. When retrieved, this data is not processed
in anywayby the metafile interpreter but is available to the application.

These functions arevalid only when the CGM driver isloaded.

Workstation control functions

Clear Workstation clears the surface of the workstation. It clears a CRT
screen, prompts for new paper on a plotter, displays all pending graphics
to a printer, and advances to top-of form.

Update Workstation displays all pending graphics on the output device or
consolidates all pendinginput on the input device, such as ascanner.

2.6.2 Bitmap Functions

The Bitmap Functions provide the ability to deal with rasterimages. These
functions allow you to create, copy, select, and delete bitmaps. The pro-
grammer can use the Bitmap Functions to develop applications that make
use of pop-up menus, windows, and icons.

2.6.3 OutputFunctions

The Output Functions generate graphics objects (primitives) on the
display surface. Point locations are specified by givingx and y coordinates
in the VDC space.

Arc

This function draws an arc that is defined by a center point, the radius, and
the starting and ending angles.
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Bar

This function draws a bar (rectangular aréa) thatis defined by two diago-
nally opposite vertices. Theinterior maybefilled with a pattern.

Cell Array

This function draws a rectangular grid of colored rectangles of a specified
size at a specified position. The colors that make up the array are defined
by aset of colorindices. .

Circle

This function draws a circle thatis defined by a center point and the radius.

The interior maybe filled with a pattern.

Ellipse

This function draws an ellipse with the center point atx,y and the specxﬁed
xradius andy radius. The interior may be filled with a pattern.

Elliptical Arc

This function draws an elliptical arc with its center point at x,y and the
specified x radius, y radius, start and end angles. The start and end angles
areskewed to the samedegree that the ellipseis a skewed circle.

Elliptical Pie Slice

This function draws an elliptical pie slice with its centerpoint atx, y and the
specified x radius, y radius, start and end angles. The start and end angles
are skewed to the same degree that the ellipse is a skewed circle. The inte-
riormaybefilled with a pattern.

Filled Area

This function causes an area bounded by a specified set of vertices to be
filled with a pattern.

2-11



SCO CGI Programmer’s Guide

Pie Slice

Thisfunction draws a pie slice that is defined by its center, radius, starting
angle, and and endingangle. The interiormaybe filled with a pattern.

Polyline

This function draws a single vector or a series of connected vectors
specified bytheir vertices. A polyline musthave at leastabeginningand an
end pointspecified.

Polymarker

This funchondraws amarkersymbol at each specified location.

Pixel Array

The pixel array is a device-independent means of placing and retrieving
blocks of color information. The color information in the pixel array maps
directly to the pixels of the device. The starting point and color informa-
tion are specified in a devicedindependent manner, but the appearance of
the final image depends directly on the resolution and aspect ratio of the
output device. An m*n array of deviceindependent color indices is
mapped to an m*n array of device-dependent pixels.

Text

SCO CGI allows flexibilitywhen creating and manipulating text. Two con-
trol modes are provided for text manipulation: graphics mode and cursor
addressing mode. There are three different kinds of text: alpha text,
graphics text, and cursor text. Text manipulations possible with all three
kindsoftextarelisted in Table2-1.

Alpha text displays a text string at a specified location. Variable interline
spacing, underlining capabilities and other attributes used for generating
formal documents are available for alpha text. Alpha text mode enables
the programmer to tailor text to specific requirements, particularly in mix-
ing word processing with graphics. To coatrol alpha text, you must be in
the graphics mode.

Graphics text also displays a text string at a specified location. However,
graphics text characters can be rotated and scaled and are available in mul-
tiple fonts. Graphics mode allows text to be conirolled like other graphics
primitives. To control graphics text, you mustbe in the graphics mode.
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Cursor text displays a text string on afixed rectangular grid. Itisused with
CRTs, particularly in the generation of screen menus and forms. Cursor
text is available in only one size and font. It is not rotatable and cannotbe
combined with graphics text, alpha text or with graphics. Cursor text is
vsually positioned on a discrete, device-dependent grid of rows and
columns.

To control the cursor for cursor text you must be in the cursor addressing
mode. Cursoraddressingmodegives you access to functions used for posi-
tioning the standard CRT cursor and placing text on the screen. Cursor
addressing is defined on a character cell grid of rows and columns. Rows
are the number of lines of text on the screen, and columns are the number
of character cells per line. The upper left-hand cormer of the screen is
row]l, column 1. A typicalscreen formatis24rowsby80columans.

.-Note ... . . ... ... . .. . R

Cursor addressingapplies only to CRT devices. -
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Table 2-1. Text Attributes

MANIPULATIONS CURSOR ALPHA ‘| GRAPHICS
Control Mode Cursor Graphics Graphics
Addressing | Mode Mode
Mode
Positioning character anywhere anywhere
cell on display ondisplay
boundary surface surface
Scaling No Yes* Yes
Rotation No + No Yes
Multiple " '
Fonts No Yes Yes
Bold Text Yes Yes Yes
Color
Selection Yes Yes Yes
Underlining Yes Yes Yest
Overstriking No Yes No
Super- and
Subscripting No Yes Yes
| Quality Levels No | Yes | No
| Line Spacing No | Yes | Yes
| Reverse Video Yes | Yes** | Yest
| Blink Text Yes ! No ] No
Text
Alignment No No Yes
Variable
Text Height No Yes* Yes

E
|

* The size of alpha text can be changed viathe Set Alpha Text Font And

Size function.

1 Graphicstextcan be underlined by specifying polyline primitives under-
neath the character string.
** Reverse video can be attained for alpha text by using the Set Alpha
Text Color and Set Background Colorfunctions.
i Reverse video can be selected for graphics text with the Set Writing

Mode function.
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2.6.4 Attribute Functions

The attribute functions control geometric and non-geometric characteris-
tics of output primitives. Geometric characteristics affect the shape or size
of a primitive, for example, character height. Geometric attributes are
expressed in VDC units. Non-geometric characteristics modify the
appearance of primitives withoutchangjngtheirshape, forexample, color.
Current attribute values can be queried and changed any time after
SCO CGI isinitiated.

Character Attributes

There are three kinds of character attributes: cursor text, alpha text, and
graphic text. See Table2-1fora complete list of thetext options.

The polyline attributes control type, width, color, and cross sections.

Polymarker Attributes

The polymarker attributes control type, size, and color.

Fill Attributes

The fill attributes control type, style, and color.

ColorRepresentation

The color representation attribute assigns color values specified in red,
green and blue primaries to the color index numbers. Color attributes are
thenselected by indexnumber.

Background Index

The background color attribute sets a color index for the display back-
ground.
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Clipping Functions

Objects are specified in a virtual coordinate system in the CGI and mustbe
converted into the appropriate coordinates of the physical device. If the
visible space is smaller than the virtual coordinate space, CGI must make
those portions of the object outside the visible space invisible. In
SCO CGI thisis accomplished with the Set Clip Rectangle function. With
the Set Clip Rectangle function you can specify which portion of the virtual
coordinate space is viewable. If the coordinates outside the visible space
were not clipped, the image displayed would vary from device to device.
Refer to CGI Coordinate System earlier in this chapter for more discus-
sion of the virtual coordinate space.

2.6.5 InputFunctions

Input functions return information from the operator.

Locator

The Locator Function returns the point location of the graphics input dev-
ice (forexample, a mouse, joystick, or trackball) in VDC units.

Valuator

The Valuator Function returns a scalar value between 0 and 32767,
corresponding to the status of a valuator device (for example, a potentiom-
eteror slide control).

Choice

The Choice Functon returns the status of a choice device (for example, a
switch or function key) asan integer between 0and 32767.

String

The String Function allows textinput from the keyboard.
Read Cursor Movement Keys

The Read Cursor Movement Keys Function returns the direction of cursor
movement as well as acknowledgement of any special keys pressed.
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Sample and Request Modes

The input functions operate in either sample or request mode. In sample
mode, the input value is examined and returned immediately. In request
mode, theinput deviceis activated and waits for the user to terminate the
input process with a device-specific action (the trigger). Then the input
value measure is returned. Forexample, a sample locator input returns the
current location of the graphics cursor immediately. In request mode, the
location of the graphics cursor is returned when the user terminates the
action by pressingan alphanumeric key or amouse button.

2.6.6 Inquiry Functions

Inquiry functions return information about the current state of the graph-
ics subsystem, includingdevice capabilities and current attributes.

The value that is returned when a function is invoked informs the user of
the success and outcome of thefunction. Thevalueisderived accordingto
the following generalrules.

® A return greater than or equal to zero indicates that no error
occurred.

® A negative return always denotes an error. The actual error can be
determined by calling Inquire CGI Error. The error message that
corresponds to the actual error number can be displayed by calling
Output CGIError.

Referto Appendix A for complete descriptions of the errorcodes.

2.8 Using TheSCO CGI Programmer’s Guide

Thenext chapter of thismanualis the programmer’s reference guide to the
SCO implementation of the CGIL. It contains detailed descriptions of all
the SCO CGI functions, listed in alphabetical order. By using this manual
as a desktop reference and referring to Chapter 3 as needed, the program-
mer willhave a complete picture of the Computer Graphics Interface and
howbest to useit. o ' ) T

Refer to the language specific reference booklet for your programming
language for the calling sequences you will need to use SCO CGI in your
programminglanguage.
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SCO CGI Functions

3.1 Overview 3-1
3.2 Pseudocode 3-1

3.3 Master Function List 3-1
3.3.1 ControlFunctions 3-2
Bitmap Functions 3-3

Attribute Functions 3-3
InputFunctions 3-4
InquiryFunctions 3-5
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3.4 ApplicationData 3-7
3.5 ClearWorkstation 3-8
3.6 CloseWorkstation 3-9
3.7 CopyBitmap 3-10

3.8 Create Bitmap 3-12
3.9 CreateCursor 3-14
3.10 CursorDown 3-19
3.11 CursorHome 3-20
3.12 CursorLeft 3-21

3.13 CursorRight 3-22
3.14 CursorUp 3-23

3.15 Delete Bitmap 3-24
3.16 Delete Cursor 3-26
3.17 Direct Cursor Address 3-27

- Outptt Fanctions ~3-3 " " e v



3.18 Display Graphics Input Cursor 3-29
3.19 Enter CursorAddressingMode 3-31
3.20 EraseToEnd Of Line 3-33 \

#

3.21 Erase ToEndOfScreen 3-34

3.22 Escape 3-35

3.23 ExitCursor AddressingMode 3-36

3.24 HardCopy 3-37

3.25 Inquire A ddressable Character Cells 3-38
3.26 Inquire Alpha Text Capabilities 3-39
3.27 Inquire AlphaText Cell Location 3-42
3.28 Inquire Alpha Text Font Capability 3-44
3.29 Inquire Alpha Text Position 3-47

3.30 Inquire AlphaText StringLength 3-48
3.31 Inquire Background Mode 3-49

3.32 Inquire Bitmap Formats 3-50

3.33 Inquire Byte PixelArray 3-51

3.34 InquireCellArray 3-54

3.35 Inquire CGIError 3-56

3.36 InquireClip Rectangle 3-57

3.37 Inquire Color Representation  3-59

3.38 InquireCurrent Cursor Text Address 3-61
3.39 Inquire Current Fill Area Attributes 3-62
3.40 Inquire Current GraphicsTextAttributes 3-64
3.41 Inquire Current Line Attributes 3-66

3.42 Inquire Current Marker Attributes 3-68



3.43 Inquire Cursor Description 3-70

3.44 Inquiredeferralmode 3-72

3.45 InquireDisplayable Bitmaps 3-73

3.46 Inquire DrawingBitmap 3-75

3.47 InquireFill Area Representation 3-77

3.48 Inquire Graphics Input Cursor 3-79

3.49 Inquire GraphicsTextExtent 3-80

3.50 InquireGraphics TextFont Character 3-83

-~ 3.51-Inquire Graphics Text Font Description. .3-85---.

3.52 InquireGraphics Text Font Metrics 3-88
3.53 Inquire Graphics Text Representation 3-90
3.54 Inquire Input Extent 3-93

3.55 InquireInteger Pixel Array 3-94

" 3.56 InquireLine Representation 3-96

3.57 Inquire Marker Representation 3-99
3.58 Inquire Optimum Pattern Size 3-101
3.59 Load CGI 3-103

3.60 Message 3-106

3.61 OpenWorkstation 3-108

3.62 Output AlphaText 3-116

3.63 OutputArc 3-118

3.64 OutputBar 3-122

3.65 OutputByte Pixel Array 3-124

3.66 Output Cell Array 3-127



3.67 OutputCGIError 3-131

3.68 Output Circle 3-132

3.69 Output Cursor AddressableText 3-134
3.70 OutputEllipse 3-136

3.71 Output Elliptical Arc 3-138

3.72 Output Elliptical Pie Slice 3-141
3.73 OutputFilled Area 3-143

3.74 Output GraphicsText 3-146
3.75 Output Integer Pixel Array 3-148
3.76 OutputPieSlice 3-150

3.77 Output Polylive 3-152

3.78 Output Polymarker 3-155

3.79 ReadCursorKeys 3-158

3.80 Remove CGI 3-161

3.81 Remove Graphics Input Cursor 3-162
3.82 Request Choice 3-163

3.83 RequestLocator 3-164

3.84 Request String  3-167

3.85 Request Valuator 3-169

3.86 ResetTo Defaults 3-170

3.87 ReverseVideo Off 3-172

3.88 Reverse VideoOn 3-173

3.89 SampleChoice 3-174

3.90 SampleLocator 3-175

3.91 SampleString 3-178



3.92 SampleValuator 3-180

393 SelectDrawingBitmap 3-181

3.94 Select Graphics Input Cursor 3-182

3.95 SetAlphaTextColorIndex 3-184

3.96 Set Alpha TextFont And Size 3-186

3.97 SetAlpha Text Line Spacing 3-189

3.98 Set Alpha Text Overstrike Mode 3-191 -
3.99 SetAlphaTextPass ThroughMode 3-192

3100 SetAlphaTextPosition 3-193 =~~~

3.101 SetAlphaTextQuality 3-194

3.102 Set Alpha Text Sub/Superscript Mode 3-196
3.103 Set AlphaTextUnderline Mode 3-198
3.104 Set Background ColorIndex 3-199
3.105 SetBackgroundMode 3-201

3.106 SetClipRectangle 3-203

3.107 Set Color Representation 3-205

3.108 Set ColorTable 3-207

3.109 Set CursorTextAttributes 3-208
3.110 SetCnrsorTextColorIndex 3-211
3.111 SetDeferral Mode 3-212

3.112 SetFill AreaRepresentation 3-214
3.113 SetFillColérIndex 3.-2.16. ”
3.114 SetFillInterior Style 3-218

3.115 SetFill Style Index 3-220



3.116 SetGraphicsTextAlignment 3-227
3.117 Set Graphics Text Character Height 3-232
3.118 Set Graphics Text ColorIndex 3-235
3.119 SetGraphicsTextFont 3-237

3.120 Set Graphics Text Representation 3-239
3.121 Set Graphics Text String Baseline Rotadion 3-241
3.122 SetInput Extent 3-243

3.123 SetLine ColorIndex 3-245

3.124 SetLine Cross Section 3-247

3.125 Set Line Edit Characters 3-249

3.126 SetLine Representation 3-250

3.127 SetLineType 3-253

3.128 SetLineWidth 3-255

3.129 SetMarker ColorIndex 3-257

3.130 SetMarkerHeight 3-259

3.131 SetMarkerRepresentation 3-260
3.132 SetMarkerType 3-262

3.133 SetPen Speed 3-264

3.134 SetUserLineType 3-265

3.135 SetWritingMode 3-267

3.136 Update Workstation 3-270



3.1 Overview

This section presents the entire set of SCO CGI functions in alphabetical
order. Each entry describes the function parameters in terms of their
inputs, outputs, and related functions. A brief synopsis and usage descrip-
tion follows each entry.

For specific language parameter requirements and syntax descripsons,
please refer to the appropriate language bindingreference guide.

The Master Function List that follows containsa logical organization of all
the functionsinto their respective classes.
3.2 Pseudocode

Code examples in this chapter are written in structured English pseu-

. docode so that the purpose of each example and the general Q_rgqqi_z_at__ip_r_l L

ofthe program will be easilyrecognized. =

3.3 MasterFunction List

The following list categorizes each CGIfunction byclass and sub-class for
easy referencing. The six classes are Con#rol, Bitmap, Output, Attribute, .
Input, and Inquiry. All the functions can be found in this chapter, ordered
alphabetically by their generic function name on the pages listed below.
Language-specific function names can be foundin the binding guides.
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3.3.1 Control Functions

Alpha Text
Control

CGIControl

Cursor Text
Control

Device
Control

Graphics
Cursor
Control

Metafile

Workstation
Control

3-2

Set Alpha Text Position

Load CGI
RemoveCGI

Cursor Down

CursorHome

Cursor Left

Cursor Right

Cursor Up

Direct Cursor Address

Enter Cursor AddressingMode
Eraseto End of Line

Erase to End of Screen

Exit Cursor Addressing Mode

Escape

HardCopy

Set Background Mode
Set DeferralMode

Set Pen Speed

Set WritingMode

Create Cursor

Delete Cursor
DisplayGraphicsInput Cursor
Remove Graphics Input Cursor
Select Graphics Input Cursor

Application Data
Message

Clear Workstation
Close Workstation
Open Workstation
Reset To Defaults
Update Workstation



m
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3.3.2 Bitinap Functions

Copy Bitmap

Create Bitmap

Delete Bitmap

Select Drawing Bitmap

3.3.3 OutputFunctions

Output Alpha Text
Output Arc

Output Bar

Output BytePixel Array

Output CGIError

Output Circle

Output Cursor Addressable Text
Output Ellipse

Output Elliptical Arc
OutputElliptical Pie Slice
Output Filled Area
Output Graphics Text
Output Integer Pixel Array
Output Pie Slice

Output Polyline

Output Polymarker

3.3.4 Attribute Functions

Alpha Text

Background
Clipping

Set Alpha Text Color Index

Set Alpha TextFont And Size
Set Alpha TextLineSpacing

Set Alpha Text Overstrike Mode

SCO CGI Functions

OutputCe]lArray. T R

Set Alpha Text Pass Through Mode

SetAlpha Text Quality

Set Alpha Text Sub/Superscript Mode

Set AlphaText Underline Mode
Set Background Color Index
Set Clip Rectangle
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Color Set Color Representation
Set Color Table

Cursor Text Reverse Video Off
Reverse Video On
Set Cursor Text Attributes
Set Cursor Text Color Index
Fill SetFill Area Representation
Set Fill Color Index
Set Fill Interior Style
Set Fill Style Index

GraphicsText  Set Graphics Text Alignment
Set Graphics Text Character Height
Set Graphics Text Color Index
Set Graphics Text Font
Set Graphics Text Representation
Set Graphics Text String Baseline
Rotation

Input SetLine Edit Characters

Line SetLine Color Index
SetLine Cross Section
Set Line Representation
Set Line Type
SetLine Width
SetUserLine Type

Marker Set Marker Color Index
Set MarkerHeight
Set Marker Representation
Set Marker Type

3.3.5 Input Functions

Choice Request Choice
Sample Choice
Cursor Read CursorKeys

Input Extent Set Input Extent

Locator Request Locator
Sample Locator
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String

Valuator

SCO CGI Functions

Request String
Sample String

Request Valuator
Sample Valuator

3.3.6 InquiryFunctions

Bitmap

. Clipping . . .

Cursor

Device
R Capabilities
.

Errors
Input Extent

Primitive

Inquire Bitmap Formats
Inquire Byte Pixel Array
Inquire Displayable Bitmaps
Inquire Drawing Bitmap
Inquire Integer Pixel Array

InquireClipRectangle ... . . . . . . .. ..

Inquire Cursor Description
Inquire Graphics Input Cursor

Inquire Addressable Character Cells
Inquire Deferral Mode

Inquire CGIError
Inquire Input Extent

Inquire Background Mode

Inquire Cell Array

Inquire Color Representation
Inquire Current Fill Area Attributes
Inquire Current Line Attributes
Inquire Current Marker Attributes
Inquire Fill Area Representation
Inquire Line Representation
Inquire Marker Representation
Inquire Optimum Pattern Size
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Text

3-6

Inquire Alpha Text Capabilities
Inquire Alpha Text Cell Location
Inquire Alpha Text Font Capability
Inquire Alpha Text Position

Inquire Alpha Text StringLength
Inquire Current Cursor Text Address
Inquire Current GraphicsText A ttributes
Inquire Graphics Text Extent

Inquire Graphics Text Font Character
Inquire Graphics Text Font Description
Inquire Graphics Text Font Metrics
Inquire Graphics Text Representation



C

3.4 ApplicationData

Class
Control Functions

Inputs

dev_handle
routine
data_cnt

app..data

None

Value Retarned

0
-1

Related Functions
Message

Description

SCO CGI Functions

CGlIhandle fora currently open workstation
textstringindicatinguser-defined title
number of integers of application data

name of array containing application data

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The Application Data function allows the metafile generator to place
application specific data into the metafile. The function name is a user-
defined titleforwhateverthe application dataelementrepresents.

Note

This function is valid only for the Computer Graphics Metafile

driver.

1
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3.5 Clear Workstation

Class
Control Functions

Inputs

dev_handle CGI handle for acurrently open workstation
Outputs
None

Value Returned

0 noerror

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Close Workstation

Inquire Drawing Bitmap
Open Workstation

Select Drawing Bitmap

Set Background Color Index
Update Workstation

Description

The Clear Workstation function clears the currently selected drawing bit-
map to thebackground color on CRTs, promptsfornewpaper on plotters,
or displays all pending graphics, advances to top-of-form, and clears the
subsequent page to the background color on printers.

Invoking the Clear Workstason function is frequently preceded by an
input function when using a CRT so that output will not be cleared from
the screen before the user has a chance to view the image. This may pro-
duce a prompt on some devices. Prompts can be controlled by Open
Workstation.
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Value Returned

SCO CGI Functions

3.6 Close Workstation

Class
Control Functions

Inputs

dev_handle CGlhandle for a currently open workstation
Outputs

None

20 no error

-1 error occurred; actual error can be retrieved by
- invoking Inquire CGIError

Related Functions

Clear Workstation

Open Workstation

Update Workstation

Description

The Close Workstation function displays any pendinggraphics, advances
to top-of-form on the printer, then stops all graphics output to the
specified workstation. It mustbe called to terminate a program and should
be the last graphics function called.

Close Workstation also deletes all user-defined bitmaps and cursors.
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3.7 CopyBitmap

Class
Bitmap Functions

Inputs

dev_handle

bitmap_handle

source_rectangle[0]

source_rectangle[1]

source_rectangle[2]

source_rectangle[3]

dest._orig[0]

dest_orig[1]

Outputs
None

Value Returned

20

-1

3-10

CGlIhandlefora currentlyopen workstation
handleof source bitmap

x coordinate, in VDC units, of the first end point
of a diagonal that describes the source bitmap
rectangle

y coordinate, in VDC units, of the first end point
of a diagonal that describes the source bitmap
rectangle

x coordinate, in VDC units, of the second end
point of a diagonal that describes the source bit-
map rectangle

y coordinate, in VDC units, of the second end
point of a diagonal that describes the source bit-
maprectangle

x coordinate, in VDC units, of the lower left
corner of the destination rectangle in the

. currentlyselected drawing bitmap

y coordinate, in VDC units, of the lower left
corner of the destination rectangle in the
currently selected drawing bitmap

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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SCO CGI Functions

Rclated Functions

CreateBitmap

Inquire Background Mode
Inquire Clip Rectangle
Select Drawing Bitmap

Set Background Mode

Set Clip Rectangle

Set Writing Mode

Description

The Copy Bitmap function copies a rectangular subregion of the source
bitmap specified by bizrnap_jwandle to the destination bitmap (specified
with the Select Drawing Bitmap function), using the current writingmode
and background mode.

The rectangular region of the source bitmap is defined ‘explicitly with the
source_rectangle parameter. The source_rectangle parameter is two points
representing the diagonal corners of a rectangle. Thelower left corner of
the destination rectangle is defined explicitly with the dest_orig parameter.
The upper right corner of the destinadion rectangle is determined by the
width and height ofthesource_rectangle parameter.

If the source_rectangle and the destination rectangle are both in the
currently selected output bitmap and they overlap, the result of the copy
operation willbe as if source_rectangle had been copied into a temporary
areawith a writingmode of REPLACE and then copied into the destina-
tionbitmapwith the current writingmode.

The actual source_rectangle is the intersection of the specified
source_rectangle and the source bitmap extents. The actual destinadion
rectangle is the intersection of thespecified destination rectangle, clip rec-
tangle, and destination bitmap extents.
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3.8 Create Bitmap

Class
Bitmap Functions

Inputs

dev_handle

Outputs

bitmap_handle

Value Returned

20
-1

3-12

CGIhandlefora currentlyopen workstation

x coordinate, in VDC units,of the firstend point
of a diagonal that describes the bitmap extent

y coordinaté, in VDC units, of the first end point
of adiagonalthatdescribes thebitmap extent

x coordinate, in VDC units, of the second end
point of a diagonal that describes the bitmap
extent

y coordinate, in VDC units, of the second end

point of a diagonal that describes the bitmap
extent

0 fulldepthbismap (samedepth as display)

1 monochrome bitmap (mapped)

handle of newly created bitmap

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Relate_d Functions

Delete Bitmap

Inquire Displayable Bitmaps
Inquire Drawing Bitmap
Select Drawing Bitmap

Description

The Create Bitmap function createsa virtual bitmap containing the extent.
If the creation is successful, its bitmap handle is returned in
bitmap_handle.

The created bitmap is not automatically selected. The application must
invokethe Select Drawing Bitmap function to select the created bitmap.

Physical device bitmaps are special bitmap cases in that they can be actu-

" ally viewed by the uiser.” The first # bitmaps, where n is returned by the

Inquire Displayable Bitmaps function, are called physical device bitmaps
(video buffers), and can be made visible to the user. Theyalwaysexist, and
their bitmap handles are O through n-1. Bitmaps created bythe Create Bit-
map function are never directly visible to the user, and are given handles
greaterthan orequalto n.

Graphics drawn to the created bitmap that go outside the bitmap extents
will be clipped.

The parameter type must be set to O (full depth) at this time. Monochrome
(mapped) bitmaps willbe availablein a future release of SCO CGI .

Bitmaps are currently supported only on display devices.
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3.9 Create Cursor

Class
Control Functions
Inputs
dev_handle CGlIhandle for a currently open workstation
data_bitmap bitmap handle of the bitmap to be used as the
XOR (data) bitmap for the cursor definition
mask_bitmap bitmap handle of the bitmap to be used as the
NAND (mask) bitmap for the cursor definition
X x coordinate, in VDC units, of the reference
point (hot spot) in the data and mask bitmaps;
thisis the point that will be aligned atthe selected
input coordinate
y y coordinate, in VDC units, of the reference
point (hot spot) in the data and mask bitmaps;
this is the point that will be aligned at the selected
input coordinate
Outputs
cursor_handle the cursor_handle (or index) that will be used
when referring to this cursor definition
Value Returned
=0 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGI Error
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Related Functions

CreateBitmap

Delete Bitmap

Delete Cursor

Inquire Cursor Description
Inquire Graphics Input Cursor
Inquire Optimum Pattern Size
Remove Graphics Input Cursor
Request Locator

Select Graphics Input Cursor

Description
The cursor, when displayed on the screen, appears as a rectangular area

where the display of each pixel of the rectangle is determined by the
correspondingpixelsin the dataand mask bitmaps. The rectangular extent

. of thecursoris thesmallestrectangle that.encloses both the data and-mask -~~~ -

bitmap extents defined when the bitmap was created with the Create Bit-
map function.

The following three operations take place when the cursor is displayed on
the screen:

1. The screen image withinthecursor extent is temporarily saved.

2. The NOTed mask bitmap is copied using an AND operation to the
screen.

3. Thedatabitmap is copied using an XOR operation to the screen.

Mathematically the operations are:
result =data XOR (screen AND NOT{(mask))

Although the following discussion explains the functionality in terms of
bitmaps that are only one bit deep, the functionality is generalized and
applies to full depth bitmaps.

The logical result of the mask and data bitmap operations are defined as
follows:

mask | data | Resultingpixel onscreen
0 0 same as pixel under cursor
0 1 inverse pixel under cursor
1 0 always set pixel off
1 1 always set pixel on
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If all the mask pixels are off (0), the cursor is completely transparent, and
the image under the cursor is still visible. Pixels under the black (pixels off)
portion of the cursor appear unchanged; pixels under the light (pixels on)
portion will be reversed.

If the data or mask bitmaps have operations performed on them after they
have been created by the Create Cursor function, the results are device-
dependent.

For optimal performancc the data or mask bitmaps should be integer mul-
tiples of valuesreturned by the Inquire Optimum Pattern Size function.

Ass an example of this function’s use, the following pseudocode segment
defines a crosshair graphics cursor (similar to the default graphics input
cursor) and then selects the newly defined cursor as the graphics cursor.

int cursor_handle
intdev_handle
intdata_map

int mask_map
intxy(4)

int valid_width(2)
int valid_height(2)

static charcross_data/ 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
O’0’0’O’0’050117030’050,010’0501
0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,
0’0’0’0,0,0,0’1,0,0,0,0,0’0’0’0’
0,0,1’1’1’ 1’1,1’1,1’1’1’ 1’07070’
0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,
0’0’0’0’O’O’O’1’0’0’0’0’0’0’0’0’
030’0’0,0’09071,0’0’0,0,0,0’0,0’
0,0,0’0’0’050,1’0’050,0,0’0,0’0’
010,0,0907030’120,0,0,0’0,07030’
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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Create databitmap forthecursor, select the newly created bitmap
foroutputand thendefinethe databitmap with Byte Pixel array

} .
CREATE_BITMAP (dev_handle, xy, 1, data_map)
SELECT_DRAWING_BITMAP (dev_handle, data_map)

BYTE _PIXEL_ARRAY (dev_handle, origin, 16, -16, valid_width,

valid_height,cross_data);

Create mask bitmap for the cursor, select thenewly created bitmap
foroutput and then define themask bitmap with BytePixel array

y

CREATE_BITMAP(dev_handle, xy, 1, mask_map)
SELECT_DRAWING_BITMAP (dev_handle, mask_map)
BYTE_PIXEL_ARRAY (dev_handle, origin, 16, -16, valid_width,

valid_height,cross_mask);
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Create the cursor definition withthehotspotsetto 7,7 in the
bitmap and select the newcursordefinition

s
CREATE_CURSOR (dev_handle, data_map, mask_map, 7, 7,

cursor_handle) .
SELECT_GRAPHIC_INPUT_CURSOR (dev_handle, cursor_handle)
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3.10 CursorDown

Class
Control Functions

Inputs

dev_handle
Outputs

None

Value Returned

=0

-1

Related Functions

CursorHome
Cursor Left
Cursor Right
CursorUp

SCO CGI Functions

CGTlhandle fora currently open workstation

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Enter Cursor AddressingMode

Description

When you are in Cursor Addressing Mode, the Cursor Down function-
moves the cursor down one row withoutalteringits horizontal position. If
the cursor is already at the bottom margin, the screen will scroll up one

line.

Note

This function is applicable only to CRT devices.
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3.11 CursorHome

Class
Control Functions

Inputs

dev._handle CGTIhandle foracurrentlyopen workstation
Outputs
None

Value Returned

20 no error
-1 error retrieved by invoking Inquire CGIError
Related Functions
CursorDown
Cursor Left
Cursor Right
Cursor Up
Enter Cursor Addressing Mode
Description

When you are in Cursor Addressing Mode, the Cursor Home function
moves the cursor to the upperleft corner of the screen (home position).

Note
Thisfunciion is applicable only to CRT devices.
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3.12 CursorLeft

Class
Control Functions

Inputs

dev_handle
Outputs

None

20

-1

Related Functions

Cursor Down
Cursor Home
Cursor Right
Cursor Up

SCO CGI Functions

CGIhandle fora currently open workstation

ValueReturned

noerror

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Enter Cursor AddressingMode

Description

When you are in Cursor Addressing Mode, the Cursor Left function
moves the cursorleft one column without alteringits vertical position. No
action occursif the cursoris already at the left margin.

Note

This function is applicable only to CRT devices.
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3.13 CursorRight

Class
Control Functions

Inputs

dev. handle CGlIhandle for a currently open workstation
Outputs
None

Value Returned

20 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

CursorDown

Cursor Home

Cursor Left

CursorUp

Enter Cursor Addressing Mode

Description
When you are in Cursor Addressing Mode, the Cursor Right function

moves the cursor right one column without altering its vertical position.
No action occursif the cursoris already atthe right margin.

Note
This function is applicable only to CRT devices.
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3.14 CursorUp

Class
Control Functions

Inputs

dev. handle
Outputs

None

Value Returned

>0
-1

Related Functions

Cursor Down
Cursor Home
Cursor Left
Cursor Right

SCO CGI Functions

CGTIhandle for a currently open workstation

noerror

error occurred; actual error can be rewrieved by
invoking Inquire CGIError

Enter Cursor AddressingMode

Description

Whenyou are in Cursor Addressing Mode, the Cursor Up function moves
the cursor up one row without alteringits horizontal position. No action
occurs if the cursoris already atthe top margin.

Note

This function is applicable onlyto CRT devices.
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3.15 Delete Bitmap

Class
Bitmap Functions

Inputs

dev_handle
bitmap_handle
Outputs
None

Value Returned

20

-1

Related Functions

Close Workstation
Create Bitmap
Delete Cursor

Inquire Drawing Bitmap
Select Drawing Bitmap

CGTIhandle for a currently open workstation

handle ofbitmap to delete

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Set Fill Area Representation

Set Line Cross Section

Set Marker Representation

Description

The Delete Bitmap function deletes the bitmap specified by
bitmap..handle. Future references to bitmap_hrandle on this device are

invalid.
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It is an error to attempt to delete physical bitmaps or bitmaps that are
currently being used to describe graphical output primitives. Bitmaps that
maynotbedeleted are:

physicalbitmaps;

currently selected bitmap;

bitmap being used for Fill Area Representation;
bitmap beingused aspart of a Cursor Description;
bitmapbeingused for Line Cross Section;

bitmap beingused for Marker Representation.
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3.16 Delete Cursor

Class
Control Functions

Inputs

dev_handle
cursor_handle
Outputs
None

Value Returned

20

-1

Related Functions

Close Workstation
Create Bitmap
Create Cursor
Delete Bitmap

CGIhandle fora currently open workstation

handle of cursor description to be deleted

noerror

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Inquire Graphics Input Cursor
Select Graphics Input Cursor

Description

The Delete Cursor function deletes the cursor definition specified by
cursor_handle previously returned by a call to Create Cursor or Inquire

Graphics Input Cursor.

It is an error to attempt to delete a predefined cursor or the currently

selected cursor.

This function does not delete the mask and data bitmaps associated with

the cursor.
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3.17 Direct Cursor Address

Class
Control Functions

Inputs

dev_handle CGIhandle for a currently open workstation
row rownumber (1 to thenumberofrows)
column column number (1to thenumber of columns)
Outputs
None A
ValueReturned

0 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Cursor Down

Cursor Home

Cursor Left

Cursor Right

Cursor Up

Enter Cursor Addressing Mode
Inquire Current Cursor Text Address
OutputCursor A ddressable Text

Description

When you are in Cursor Addressing Mode, the Direct Cursor Address
function moves the cursor to the specified position. The position is
specified in cursor space where row 1 column 1 is the top left corner of the
screen. Ifyou specify a position off the screen, the cursor willnot move.
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Note
This function is applicable onlyto CRT devices.
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3.18 Display Graphics Input Cursor

Class
Control Func#ons
Inputs
dev._handle CGlIhandle for a currently open workstation
x x coordinate of location to place cursorin VDC
units
y y coordinate of location to place cursor in VDC
units
None
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Open Workstation
Remove Graphics Input Cursor
Request Locator
SampleLocator
Description

If you are not in Cursor Addressing Mode, the Display Graphics Input
Cursor function displays a graphics input cursor centered on the hot spot.
The graphics cursor is the same as the cursor used for feedback by the
Request Locator function (for example, a crosshair or arrow). The
Request Locator function will automatically display a cursor when needed,
therefore you do not need to use this function during aRequest Locator
invocation.

This function can be used in conjunction with the Sample Locator func-
¥on to track an input device.
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See the Open Workstation parameter work_out[45] to determine if the dev-
ice represented by dev_handleis a CRT.

Note
This function is applicable only to CRT devices.

The Display Graphics Input Cursor funckon does not work if the
device is notin Graphics Mode.
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3.19 Enter CursorAddressingMode

Class
Control Functions

Inputs

dev_handle CGTIhandle fora currently open workstation
Outputs

None

ValueReturned

20 noerror

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Cursor Down

Cursor Home

Cursor Left

Cursor Right

Cursor Up

Direct Cursor Address

Erase To End Of Line

Erase To End Of Screen

Exit Cursor Addressing Mode
Inquire Addressable Character Cells
Inquire Current Cursor Text Address
Output Cursor Addressable Text
Reverse Video Off

Reverse Video On

Set Cursor Texl A itributes

Set Cursor Text Color Index

Description

The Enter Cursor Addressing Mode function exits Graphics Mode if
different from Cursor Addressing Mode.

- This function must precede all other cursor addressing functions, such as

Cursor Up. This functionreturns the cursor to the home position.
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Cursor addressing is meaningful only on CRT devices. It is defined on a
character cell grid of rows and columns (rows equals the number of lines
on a screen, and columns equals the number of character cells per line).
The upperleft-hand cornerof thescreenisrow1, column 1.

Seethe Open Workstation parameter work_out[45]to determine if thedev-
icerepresented by dev_handleis a CRT.

Note
This function is applicable onlyto CRT devices.
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3.20 Erase To End OfLine

Class
Control Functions

Inputé

dev.handle . CGIhandle fora currently open workstation
Outputs
None

Value Returned

>0 no error

~1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Enter Cursor Addressing Mode
Erase To End Of Screen

Inquire Current Cursor Text Address
Reverse Video Off

Reverse Video On

Set CursorTextAttributes

Set Cursor Text Color Index

Description
When you are in Cursor Addressing Mode, the Erase To End Of Line

function erases from the current cursor position to the end of the line. The
lineis erased by writing spaces with the current Cursor Text Attcibutes.

Note
This function is applicable only to CRT devices.
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3.21 Erase To EndOf Screen

Class
Control Functions

Inputs

dev_handle CGIhandlefora currently open workstation
Outputs
None

Value Returned

20 noerror

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Enter Cursor AddressingMode
Erase To End Of Line

Inquire Current Cursor Text Address
Reverse Video Off

Reverse Video On

Set Cursor Text Attributes

Set Cursor Text Color Index

Description

When you are in Cursor Addressing Mode, the Erase To End Of Screen
function erasesfrom the currentcursortothe end of the screen.

Note
This function is applicable only to CRT devices.
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3.22 Escape

Class
Control Functions

Inputs

dev_handle
esc_code

in_count

intin[ ]

Outputs

intout] ]

Value Returned

20

-1

Related Functions
None

Description

SCO CGI Functions

CGlIhandlefora currently open workstation
escape opcode assigned by SCO tothe vendor
number of integersin intin array

array contammg mteger mput data (format is

-vendor specific) -

array containing integer output data (format is
vendor specific)

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

This routine passes non-SCO-specified data to a device. This allows an
application program to access a device’s specialized capability where the
device’svendor received a specific escape opcode from SCO. The format
of the input and output data should be found in the device vendor’s

manual.

3-35



SCO CGI Programmer’s Guide

3.23 ExitCursor Addressing Mode

Class
Control Functions

Inputs

dev_handle CGIhandleforacurrentlyopen workstation
Outputs
None

ValueReturmed

20 no error

-1 error occurred; actual error can be retrieved by
invokingInquire CGIError

Related Functions

Enter Cursor Addressing Mode

Description

If already in Cursor Addressing Mode, this function exits Cursor Address-
ing Mode; otherwise, it does nothing. In order to display graphics, this

function must be used to enter Graphics Mode from Cursor Addressing
Mode.
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3.24 Hard Copy

Class
Control Functions

Inputs

dev_handle
Outputs

None

20

-1

Related Functions
None

Description

SCO CGI Functions

CGlhandlefora currently open workstation

Valug Returned _

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The hard copy function generates a hard copy. This function is Very
device-specific and may involve copying the screen to a printer or to
another attached hard-copydevice.

Note

For example, in the IBM PC environment, GRAPHICS.COM must
be executed prior to the CGlapplication in order for thisfunction to

work correctly.
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3.25 Inquire Addressable Character Cells

Class
Inquiry Functions
Inputs
dev_handle CGlIhandle for a currently open workstation
Outputs
rows number of addressable rows on the screen
columns number of addressable columns on the screen
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invokingInquireCGIError
Related Functions
DirectCursor Address

Enter Cursor AddressingMode
Inquire Current Cursor Text Address
Output Cursor Addressable Text

Description
The Inquire Addressable Character Cells function returns the number of
cursoraddressable columns and the number of cursor addressable rows on

the screen. This function is useful for determining addressable page size.
Ttisapplicable only to CRT devices.
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3.26 Inquire Alpha TextCapabilities

Class
Inquiry Functions

Inputs

dev_handle

Outputs

alph_cap[0]

alph_cap[1]

alph_cap[2]

alph_cap[3]

alph_cap[4]

alph_cap([5]

CGlhandlefora cﬁrrently open workstation

superscript capability fiag:
0 no

1 yes

subscript capability flag:

0 no

1 yes

underline capabilityflag:

0 no

-1 yes

overstrike capability fiag:

0 no

1 yes

numbecr of discrcte alpha text sizes where size 2is
larger (occupies more area) than size 1, and so

on;atleast one sizemustbe present .

discrete size index of the default font; this size is
dependent on the number of font sizes supported
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alph_cap[6]

alph_cap[7]

alph_cap[8]

alph_cap[9]

alph_cap[10]

alph_cap[11]

alph_cap[12]
alph—cap[13}]

alph_cap[14]

Vahze Returned

3-40

character positioning capability flag:

0 characters positionable on cell boundaries

only

1 characters positionable on a finer grid than a
character cell, but not necessarily the same
grid as graphics

number of horizontal character cell positions
across the display surface in the default font; for
a typical CRT or prmter that can only place text
on cell boundaries, thisis 80

number of vertical character cell positions down
the display surface in the default font; this is 24
for atypical CRT and 66 for atypical printer that
can onlyplace text on cell boundaries

number of horizontal character cell positions
represented by the distance specified in
alph_cap[13]

number of vertical character cell positions
represented by the distance specified in
alph_cap[14]

number of horizontal alpha text grids
represented by the distance specified in
alph_cap[13]

number of vertical alpha text grids represented
by the distance specified in alph_cap[14]

width in VDC units of the number of character
cells (in the defaultfont)specified in al ph_cap[9]

height in VDC units of the number of character

cells (in the default font) specified in
alph_cap[10]

noerror

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Set Alpha Text Color Index

Set AlphaTextFont And Size

Set Alpha Text Line Spacing

Set Alpha Text Overstrike Mode

Set Alpha Text Position

Set Alpha Text Subscript/Superscript Mode
Set AlphaText Underline Mode .

Description

The Inquire Alpha Text Capabilities function returns information regard-
ingthe alphatext features of the device.

Thealph_cap[13)/alph_cap[9] ratio can be used to determine the width of
acharacter cell, including any roundoff error.

* Thealph_cap[14)/alph_cap{10]ratio can be used to determine the heightof

a character cell, including any roundoff error.

The alph_cap[13]/alph_cap[11]ratio can be used to determine the width of
the alpha text grid, including roundoff error.

The alph_cap[14)/alph_cap[12]ratio can be used to determine the height of
the alpha text grid, includingroundoff error.
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3.27 Inquire Alpha Text Cell Location

Class
Inquiry Functions

Inputs

dev_handle

row

column

Outputs

propflag

x_out

y_out

Value Returned

0
-1

CGlIhandlefora currently open workstation

row niumber of character cell (1 to number of
rows) ‘

column number of character cell (1 to number of
columns)

proportional spacing flag:
0 no
1 yes

x coordinate of lower left-hand corner of charac-
ter cellin VDC units

y coordinate of lower left-hand corner of char-
acter cellin VDCunits

no error

error occurred; actual error can be retrieved by

invoking Inquire CGIError

Related Functions

Set Alpha Text Position
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Description
N, The Inquire Alpha Text Cell Location function returns the virtual device
: coordinates (VDCs) of the lower left-hand corner of the character cell
s position specified, based on the current font. This allows text to be posi-
tioned in a specific column on the output device. Column 1 implies a 0 x
position on the display surface, and row 1 implies the maamum y position
on the display surface.

o

Ifthe ﬁropﬂagvalue is 1, the size represented by x_our andy_out may not
represent the selected font. Thisisthe case if the requested font is propor-
tionally spaced because the character size is not constant.
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3.28 Inquire Alpha Text Font Capability

Class
Inquiry Functions
Inputs
dev_handle CGIhandle fora currently open workstation
font_in requested font (1 to 3 are constant spaced fonts):
1 normal/standard font (the default)
2 bold (always provided for printers)
3 italics
4 proportionally-spaced normal font
5 proportionally-spaced bold
6 proportionally-spaced italics
>6 device-dependent
size_in requested textsize (1 to device maximum), where
size n+1islarger (occupies more area) than size n
Outputs
font_status{0] number of horizontal character cell positions
across the display surface in this font; if the
requested fontis not available, font_status{0]is0
font_status[1] number of vertical character cell positions down
the display surface in this font; if the requested
font is not available, font_status[1] isO is not
available
font_status[2] number of horizontal character cell positions

represented by the distance specified in
font_status[S); if the requested font is not avail-
able, font_status[2])is0
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font_status[3]

font_status[4]

font._status[5]

font_status[6]

Value Returmed

>0
0
-1

Related Functions

SCO CGI Functions

number of vertical character cell positions
represented by the distance specified in
font_status{6]; if the requested font is not avail-
able, font_status[3]is0

proportional spacingflag:

0 no

1 yes

width in VDC units of the number of character
cells (in the selected font) specified in
font_status{2]; if the requested font is not avail-
able, font_status[S]is 0

height in VDC units of the number of character

cells (in -the - selected ~font)--specified in- -

font_status(3]; if the requested font is not avail-
able, font_status(6]is0

fontandsize available
fontandsizenotavailable

error occurred; actual error can be retrieved by
invoking Inquire CGI Error

Set AlphaText Font And Size

Description

The Inquire Alpha Text Font Capability function inquires the attributes of
a particular alphatextfont and size, such as availability on this device and

height and width.

This function can be used to determine which font best fits specific size
requirementswithouthavingto alter the currently set text font.

font_starus[0] is -1 if the selected font is a proportional font, because the
character cell sizeis not constant.
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The font_status{5)/font_status{2] ratio can be used to determine the width
of acharacter cell, including anyroundoff error. This valueis not accurate
if the propor#onal spacing flag is set to 1, because the character cell size is
not constant. .

The font_status[6)/ font_status(3] ratio can be used to determine the height
of acharacter cell, including anyroundofferror.

If fort_status[4] is 1, the size represented by font status[S] and
font_status[6] may not represent the selected font. This is the case if the
requested font is proportionally-spaced.
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3.29 Inquire Alpha TextPosition

Class
Inquiry Functions
Inputs

dev.handle CGlIhandleforacurrently open workstation
Outputs

x_out xcoordinate of text position in VDCunits

.. y_out . . ycoordinateoftextpositionin VDCunits _
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error

Related Functions
Set Alpha Text Position
Description

The Inquire Alpha Text Position function reports the current alpha text
position (returnedin 0 to 32767 VDC units). It is assumed that 0,0 is at the
lowerleft-hand corner of the display surface.
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3.30 Inquire Alpha Text String Length

Class
Inquiry Functions
Inputs
dev_handle CGlIhandlefor a currently open workstation
string textstring
Outputs
None
Value Returned
20 stringlength in VDC units
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Set Alpha Text Font And Size
Description

The Inquire Alpha Text String Length function returns the length of the
text string specified in VDC units, based on the current font in use. If a
control character (ASCII O to31) appears in the string, it terminates the
string, and the stringlength up to that point isreturned.

Thisfunction is useful when using proportional fonts because each charac-
ter is not the same width. It is also useful for doing microjustification
between words because multiplication of the width of a character cell in
VDC space may produce inaccurate results due to the inherent roundoff
errorin the character cellsizereported back to the programmer.
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3.31 Inquire Background Mode

Class

Inquiry Functions

Inputs

dev_handle
Outputs

None

Value Returned

20

-1

Related Functions

Set Background Mode
Set Writing Mode

Description

CGlhandlefora currentlyopen workstation

the current background mode:
0 opaque
1 transparent

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The Inquire Background Mode function returns the current background

mode.
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3.32 Inquire Bitmap Formats

Class

Inquiry Functions

Inputs

dev_handle
Outputs
None

Value Returned

<0

Related Functions

Create Bitmap

CGlIhandle for a currently open workstation

error occurred; actual error can be retrieved by
invoking Inquire CGIError

bitmapsnot supported on this device

only full-depth color bitmaps supported on this
device

both full-depth and monochrome (mapped) bit-
maps supported on thisdevice

Set Background Color Index

Description

The Inquire Bitmap Formats function allows the application to determine
the level of bitmap supporton this particular device.
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3.33 Inquire Byte Pixel Array

{ _ Class
Inquiry Functions

Inputs

dev_handle

origin[0]

origin(1]

height

. Outputs

valid_width[0]
valid_width[1]
valid_height[0]
valid_height{1]
pixels[ ]

Value Returned

20

-1 error

()

width

CGlIhandleforacurrently open workstation

x coordinate, in VDC units, of one corner of
source rectangle

y coordinate, in VDC units, of one corner of

source rectangle

width (in pixels) of the source pixel array

height (in pixels) of the source pixel array

" first valid column index

lastvalid columnindex
first valid rowindex
last valid rowindex

array (height*width) holding byte pixels from
workstation

no error

retrieved byinvoking Inquire CGIError
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Related Functions

Inquire Integer Pixel Array
Output Byte Pixel Array
Output Integer Pixel Array
Set Color Representation
Set Color Table

Description

The Inquire Byte Pixel Array function reads (width+height) color indices
from the currently selected drawing bitmap of the specified device and
storesthepixelsin the specified byte array.

The specified origin determines the location, in VDC units, where the first
pixelvalueislocated.

The only difference between the Inquire Byte Pixel Array function and the
Inquire Integer Pixel Array function is that each pixel array element of
Inquire Byte Pixel Array can represent color indices between 0 and 255
while elements of Inquire Integer Pixel Array can represent color indices
between Oand 65535.

The pixel array is passed as a vector where each row of the pixel array fol-
lows the previous rowin the vector. The data are passed in the array from
lowest row to highest row and from lowest column to highest column
within each row. A pixelarraywith nrows and m columns is represented as
follows:

Array Elemenf Description
0 rowl,coll
1 rowl, col2
m-1 ;'ow 1, colm
m row?2, coll
m+1 row?2, col2
2*m-1 ;'ow2,colm
n*m-1 ;'own, colm
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width is a signed integer that defines how many pixels arein each row. If
width is greater than 0, the row extends toward increasing x from the
specified origin. If width is less than 0, therowextends toward decreasmgx
from the specified origin.

height is a signed integer that defines how manyrows of pixels there are. If
height is greater than O, the rows extend towards increasing y from the
specified origin. If heightislessthanO, the rowsextend towardsdecreasing
y from the specified origin.

Pixels are read a row at a time, beginning with the row specified by the
parameter origin.

Ifwidth+heightis zero (0), no pixels are read.

valid_width and valzd_hetght specify the first and last values of abs(wzdth)
and abs(height) that contain defined color indices (pixels). If the entire

- array contains defined color indices, then valid_width=.(0, abs(width)-1) - -~

and valid_height = (0, abs(height)-1). valid_width and valid_height pro-
vide a means to specify the subregion of the pixel array thathas been used
tostore the pixels.

For the simplest applications of this function, the valid_width parameter is
(0,abs(width)-1) and the valid_heightparameter is (0,abs(height)-1).

No pixels are returned if either of the following conditions exxst in the out-
put parameters valid_width and valid..height:

valid_width[1] < valid_width[0]
(last column less than first column)

or

valid_height[1] < valid.height{0]
(lastrowless than firstrow)

The clipping rectangle has no effect on pixel arrays. Pixel arrays are limited
by the physical limits of the selected bitmap.

The output of the Inquire Byte Pixel Array function is limited to the intcr-
section of the specified input rectangle (origin, width, and height) and the
extents of the currently selected drawing bitmap. If the requested width or
height is larger than the currentbitmap, orthe specified origin is outside of
the current bitmaps extents, the output parameters valid_width and
valid_height will be set to indicate which rows and columns of the source
rectangular area havebeenreturned in the pixel array.

An error is returned if the current workstation’s color indices cannot be
represented in a byte (colorindices greater than 255).
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3.34 Inquire Cell Array

Class
Inquiry Functions
Inputs
dev_handle CGIhandle for a currentlyopen workstation
xy[0] x coordinate of lower left-hand corner in VDC
units -
xy[1] y coordinate of lower left-hand corner in VDC
units
xy[2] x coordinate of upper right-hand corner in VDC
units
xy[3] y coordinate of upperright-hand corner in VDC
units
row_length length ofeachrowin colorindex array
num_rows number of rowsin colorindexarray
Outputs
el_per_row number of elements used in each row of color
indexarray
rows_used number of rowsused in colorindex array
status invalid valueflag;
0 ifnoerrors
1 if a color value could not be determined for
some pixel
colors colorindex array (stored onerowat a time)

—1 indicates that a color index could not be
determined for that particular pixel
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Value Returned

0 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error

Related Functions

Inquire Color representation
Open Workstation
OutputCell Array

Set Color Representation
Set Color Table

Description

- The Ini;liir'e'Cell Array function returns color indices one row at a time,

starting from the top of the rectangular area and proceeding downward.
See the Output Cell Array func#ion for more information about how the
rectangular areaisdivided.

See the Open Workstation parameter work_out[38] to determine if device
represented bydev_handleiscapable of cell array operations.

3-55



SCO CGI Programmer’s Guide

3.35 Iuquire CGIError

Class

Inquiry Functions
Inputs

None

Outputs

None

Value Returned

0 no error

<0 code number of the error from the immediately
preceding CGIfunction call

Related Functions
None

Description

The Inquire CGIError function returns the number of the actual error last
encountered. It should be called when the function value returned by any
other function is -1. See Appendix A, Error Codes, for the complete list

of error codes.
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3.36 Inquire Clip Rectangle

Class
InquiryFunctions

Inputs

dev_handle

Outputs

clip_. rectangle[0]
clip_rectangle[1]
clip_rectangle[2]
clip_rectangle[3]

ValueReturned

20

-1

Related Functions

SetClip Rectangle

CGIhandle fora currently open workstation

x coordinate, in VDC units, of the first end point
of a dlagOnal that descrlbes the current chppmg

--rectangle- -

y coordinate, in VDC units, of the first end point
of a diagonal that describes the current clipping
rectangle

X coordinate, in VDC units, of the second end
point of a diagonal that describes the current
clippingrectangle

y coordinate, in VDC units, of the second end

point of a diagonal that describes the current
clippingrectangle

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Description

The Inquire Clip Rectangle function reports the currently defined cliprec-
tanglein VDC coordinates. The returned canonical rectangleis defined by
the lower left and upperright corners. Given that there are typically many
virtual device coordinates (VDCs) that map (translate) to a single device
coordinate, acanonical rectangle isdefined asfollows:

® the lower left corner is the minimum VDC that translates to a
specific device coordinate thatis the lower left corner of the rectan-
gle on the display surface;

® the upper right corner is the maximum VDC that translates to a
specific device coordinate that is the upper right corner of the rec-
tangle on thedisplaysurface.

The default clip rectangle at open workstation is -32768 to 32767 in both x
andy regardless of theopen workstation transform mode.
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3.37 Inquire Color Representation

Class
Inquiry Functions
Inputs
dev_handle CGlIhandle for a currently open workstation
ind_in requested color index
set flag set orrealized flag:
0 set;returnrequested colorvalues
1 realized; return color values realized on dev--
ice
Outputs
rgb[0] red intensity; in tenths of percent 0-1000
rgb[1] green intensity; in tenths of percent 0-1000
rgb[2] blueintensity; intenthsof percent 0-1000
Value Returned
20 selectedcolorindex
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Open Workstation
Set Color Representa#ion
Set Color Table
Description

The Inquire Color Representation function allows inquiry of the color
associated with a given index.
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If an index outside of the device’s capability is requested, theindexclosest
toitisused fortheinquiry.

See the Open Workstation parameters work_out[13] and work_out[39] for
device-dependentinformationregardingthis function.
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3.38 Inquire Current Cursor Text Address

Class
Inquiry Functions
Inputs
dev._handle CGIhandle for a currently open workstation
Outputs
o row . _ rownumber(ltonumberofrows)
column columnnumber (1to number of columns)
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Direct Cursor Address

Enter Cursor AddressingMode
Output Cursor Addressable Text

Description

When you are in Cursor Addressing Mode, this function returns the
currentcursorposition.

Note .
This function is applicable only to CRT devices.
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3.39 Inquire Current Fill Area Attributes

Class
Inquiry Functions
Inputs
dev_handle CGIhandlefora currently open workstation
Outputs
attrib[0] current fill area interior style:
0 hollow
1 solid
2 pattern
3 hatch
4 bismap
attrib[1] current fillarea colorindex
attrib[2] currentfill areastyle index:
1 narrowspaced +45°lines
2 medium spaced +45°lines
3 widelyspaced +45°lines
4 narrowspaced +45°and —45°lines
S medium spaced +45°and —45°lines
6 widelyspaced +45° and -45°lines
>6 device-dependent
attrib[3] current writing mode (see the Set Writing Mode

function for description)
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ValueReturned

0 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Output Bar

Output Circle

Output Ellipse

Output Elliptical Pie Slice
Output Filled Area
Output Pie Slice

SetFill Color Index

- SetFill Interior Style -

Set Fill Style Index
Set WritingMode

Description
The Inquire Current Fill Area Attributes function reports the current set-
ting of all attributes that affect filled areas, bars, pie slices, ellipses, ellipti-

cal arcs, elliptical pie slices, and circles. These include interior style, fill
color and fill style index.
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3.40 Inquire Current Graphics Text Attributes

Class
Inquiry Functions
Inputs
dev_handle CGIhandlefor a currently open workstation
Outputs
attrib[0] current graphics text font
attrib[1] current graphics text color
attrib[2] current angle of rotation of text baseline (in
tenths of degrees 0 to 3599)
attrib[3] current horizontal alignment:
0 leftjustified (default)
1 centerjustified
2 rightjustified
attrib[4] current vertical alignment:
0 base
1 half
2 cap
3 bottom
4 top
attrib[5] current writing mode (see the Set Writing Mode

function for description)
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attrib[6] current character width in VDC units

attrib[7] current character heightin VDC units

attrib[8] current character cell width in VDC units \

attrib[9] currentcharactercell heightin VDC um;ts
ValueRetuirned

>0 ' no error

-1 error occurred; actual error can be retrieved by

invoking Inquire CGIError
Related Functions

Output Graphics Text

Set Graphics Text Alignment

SetGraphics Text Character Height

Set Graphics Text Color Index :

Set Graphics Text Font

Set Graphics Text String Baseline Rotation
Set Writing Mode

Description

The Inquire Current Graphics Text Attributes function reportsthe current
setting of all atiributes that affect graphics text.

Refer to the Set Graphics Text Character Height function for a description
of thefont coordinate system.
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3.41 Inquire Current Line Attributes

Class

InquiryFunctions

Inputs

dev_handle

Outputs

attrib[0]

attrib[1]
attrib[2]

attrib[3]

3-66

CGTIhandlefora currently open workstation

currentline type:

0

N N L AW

>7

user-defined

solid

longdashed

dotted
dashed-dotted
medium dashed
dashed with two dots
short dashed

device-dependent

currentline colorindex

current writing mode (see the Set Writing Mode
function for description)

current line width in VDC units
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Value Returned

0 Nno error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Output Arc

Output Elliptical Arc
Output Polyline
SetLine Color Index
SetLine Type

Set Line Width

Set WritingMode

-Set UserLine Type

Description
The Inquire Current Line Attributes function reports the current setting of

all attributes that affect polylines and arcs, such asline type, line color, line
width and writing mode.
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3.42 Inquire Current Marker Attributes

Class
Inquiry Functions
Inputs
dev_handle CGI handle fora currently open workstation
Outputs :
attrib[0] currentmarker type:
0 user-defined
2 +
3 *
4 0O
5 X
6 <
>6 device-dependent
attrib[1] current marker colorindex
attrib[2] current writing mode (see the Set Writing Mode
function for description)
attrib{3] currentmarker heightin VDC units
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGI Error
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Related Functions

Output Polymarker

Set Marker Color Index
Set Marker Height
SetMarker Type

Set Writing Mode

Description
The Inquire Current Marker Attributes function reports the current set-

ting of all attributes that affectpolymarkers, such as marker type, marker
color, and marker height.
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3.43 Iuquire Curs or Description

Class
Inquiry Functions

Inputs

dev_handle
cursor_handle

Outputs

data_bitmap

mask_bitmap

ValueReturned

20

-1

Related Functions

Create Cursor

CGTIhandle for a currently open workstation

handle of cursor description to be inquired about

bitmap handle of the bitmap used as the XOR
(data)bitmapforthe cursordefinition

bitmap handle of the bitmap used as the NAND
(mask) bitmap for the cursor definition

x coordinate of the reference point (hot spot) in
the data and mask bitmaps; this point will be
aligned at the selected input coordinate

y coordinate of the reference point (hot spot) in

the data and mask bimmaps; this point will be
aligned atthe selected input coordinate

noerror

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Inquire Graphics Input Cursor
Select Graphics Input Cursor

Description

The Inquire Cursor Description function returns the information that was
used to define the specified cursor_handle.
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Thepredefined cursors arenotinquirable, and theymaynot be redefined.

a
\.

]

N
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3.44 Inquire deferralmode

Class
Inquiry Functions

Inputs

dev_handle
Outputs
None

Value Returned

20

-1

Related Functions

Set Deferral Mode
Reset ToDefaults

Descriptlon

CGIhandle for a currently open workstation

deferralmode:

0 atsometime in the future (ASTT) (default)
1 beforethenextuserinteraction (BNI)

2 assoon aspossible (ASAP)

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Thisfunctionreportsthe currently selected deferral mode.

3-72



SCO CGI Functions

3.45 Inquire Displayable Bitmaps

Class
Inquiry Functions

Inputs

dev_handle

n

Outputs

dlsplays[O] e

displays[1]

displays[2]

displays[3]

displays[4]

Value Returned

20

CGIhandle for a currently open workstation

number of array elements available in displays

number of displayable graphics bitmaps sup-

ported by this device

‘number of displayable cursor text maps sup-

ported by thisdevice
requested viewingmode:

0 a bitmap and a cursor text map cannot be
viewed at the same time on thisdevice

1 bitmap and cursor text map viewing may be
mixed arbitrarily on this device

number of simultaneously displayable graphics
bitmaps supported by this device

number of simultaneously displayable cursor text
maps supported by this device

number of array elements needed to return the
entiredisplayslist

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions
SelectDrawing Bitmap
Description
Some display devices provide the ability to display different bitmaps or
different cursor text maps. These different display maps are sometimes
called pages.
The Inquire Displayable Bitmaps function returns the number of display-
able maps available for each mode and the combinations allowed forview-
ingof graphics bitmaps and cursortext maps.
Note that thedisplayindexis zero-based, in the range0.. (displays{0]-1).
Ifnoerrorisencountered, this function alweiys returnsthe number of array
elements integers necessary to obtain all of the associated attributes. The
intent is to provide the application with the information necessary to
dynamically allocate the memory necessary for the storage of the associ-
ated attributearray. A typical sequence might be:

1. Inquirewith n=0;

2. dynamically allocate an array; the length is the value returned by the
previousfunction call;

3. inquire using thedynamically allocated array as the output parame-
ter.
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3.46 Inquire Drawing Bitmap

. | Class
Inquiry Functions

Inputs

dev_handle

Outputs

bitmap_handle
xy[0]
xy(1]
7 xy[2]
\_
xy[3]

ValueReturned

20

-1

Related Functions

Create Bitmap

Select Drawing Bitmap

CGlIhandle fora currently open workstation

handle of currently selected bitmap

. x..coordinate of.lower. left corner.of currently

selected bitmap in VDC units -

y coordinate of lower left corner of currently
selected bitmap in VDC units

x coordinate of upper right corner of currently
selected bitmap in VDC units

y coordinate of upper right corner of currently
selected bitmap in VDC units

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Description

The Inquire Drawing Bitmap function returns in bitrnap_handle the
currently selected bitmap for this workstation and inxy the bitmap’s extent
rectangle in VDC coordinates. The returned canonical rectangle is
defined by the lowerleft and upperright corners. Given that there are typi-
cally many virtual device coordinates (VDCs) that map (translate) to a sin-
gledevice coordinate a canonical rectangle is defined as follows:

® the lower left corner is the minimum VDC that translates to a
specific device coordinate that is the lower left corner of the rectan-
gle on the display surface;

® the upper right corner is the maximum VDC that translates to a

specific device coordinate that is the upper right corner of the rec-
tangle on the display surface.
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3.47 Inquire FillArea Representation

Class
Inquiry Functions

Inputs

dev_handle
n

Outputs

- - attrib[0] - - -

attrib[1]

attrib[2]

CGlIhandlefora currently open workstation

thenumber of elementsavailable to attrib

-currentfill area interior style: - -~ - -

0 hollow

solid

(8]

pattern

w

hatch

H

bitmap .

current fill area color index; meaningless if
currentfillareainterior style isbitmap (attrib[0]=

4)

current fill area stylé; meaning depends on fill
areainterior style (artrib[0]):

attrib[Q]value _ attrib|2]value
hollow meaningless
solid meaningless |
pattern pattern index
hatch hatchindex
bitmap bitmap handle
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Value Returned

20 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Output Bar

OutputCircle :

Output Ellipse

Output Elliptical Pie Slice
Output Filled Area

Output Pie Slice

Set Fill AreaRepresentation
Set Fill Color Index

Set Fill Interior Style

SetFill Style Index

Description

The Inquire Fill Area Representation function returns the current fill area
attributes.

If the parameter n is less than the total number of attributes, only the firstn
attributes will be returned.

If no error is encountered, this function always returns the number of ele-
ments necessary to obtain all of the associated attributes. The intent is to
provide the application with the information necessaryto dynamically allo-
cate the memory necessary for the storage of the associated attribute array.
A typical sequence mightbe:

1. Inquire with n=0;

2. dynamically allocate an array; the length is the value returned by the
previous function call;

3. inquire using the dynamically allocated array as the output parame-
ter.
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3.48 Inquire Graphics Input Cursor

Class
Inquiry Functions
Inputs
dev_handle CGTIhandle for a currently open workstation
Outputs
cursor_handle cursor_handle (or index) of the currently
selected graphics input cursor
'Value Returned . -
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Create Cursor

Display Graphics Input Cursor
Inquire Cursor Description
Remove Graphics Input Cursor
Select Graphics Input Cursor

Description

The Inquire Graphics Input Cursor function returns the cursor_handie of
the currently selected graphics cursor. There are six predefined cursors
with indices O through 5; cursor_handles other than the predefined indices
are expected to be cursor handles returned from Create Cursor. The
cursor_handle may be used with the Inquire Cursor Description function
to inquire the cursor’s description if the specified cursor is user-defined.
See Figure 3-9, Graphics Input Cursors, in the Select Graphics Input Cur-
sorfunction.
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3.49 Inquire Graphics Text Extent

Class
Inquiry Functions

Inputs

dev_handle

Ain
yin

string

Outputs

Xxcon

ycon

rectangle[0]

rectangle[1]

rectangle[2]

rectangle[3]

rectangle(4]

rectangle[5]

rectangle[6]
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x coordinate for the alignment point in VDC
units

y coordinate for the alignment point in VDC
units

string to determine extent rectangle for

x coordinate for the concatenation pointin VDC
units

y coordinate for the concatenation pointin VDC
units

x component of the first corner of text rectangle
inVDCunits

y component of the first corner of text rectangle
in VDC units

x component of the second corner of text rectan-
glein VDC units

y component of the second corner of text rectan-
glein VDCunits

x component of the third corner of text rectangle
in VDC units

y component of the third corner of text rectangle
in VDC units

x component of the fourth cornur of text rectan-
glein VDC units
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rectangle[7] y component of the fourth comer of text rectan-
glein VDCunits :
bool[0] first corner valid flag
bool[1] second corner valid flag
bool[2] third corner valid flag
bool[3] fourth corner valid flag
bool[4] concatenation pointvalid flag
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGIError
Related Functions

Inquire Graphics Text Representation
Output Graphics Text

Set Graphics Text Alignment

Set Graphics Text Character Height

Set Graphics TextFont

Set Graphics Text Representation

Set Graphics Text String Baseline Rotation

Description

The extent of the specified character string is computed using the current
settings for Text Font, Character Height, Text Baseline Rotation, and
Text Alignment.

The points returned in the text extent rectangle are defined to be the four
corners of the rectangle taken in a clockwise direction. The first point is
the lowerleftcomer of therectangle with no text rotation applied.

The concatenation point can be used as the origin of a subsequent textout-
put element for the concatenation of character strings with the same font,

height, baseline rotation and alignment. The concatenation point that is

returned for horizontally center aligned text is the alignment point, there-
forein this case text concatenation is not possible by using the concatena-
tion point.
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The bool output parameters are flags that indicate the validity of the
returned rectangle and concatenation point: 0= outside the visible region;
1=inside the visible region.
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3.50 Inquire Graphics TextFont Character

Class
Inquiry Functions
Inputs
dev_handle CGlIhandle for a currentlyopen workstation
character thecharacter for which information isrequested
n total number of elements that willfit in the array
description
- Outputs
description[0] characterbody width in VDC units
description[1] characterbody height in VDC units
description[2] cell width in VDC units
description([3] cellheightin VDC units
description[4] horizontal offset of start of character body in
relation to cellin VDCunits
Value Returned
20 the number of array elements needed to obtain
theentire description list
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Graphics Text Representation
Output Graphics Text

Set Graphics Text Character Height

Set Graphics Text Font

Set Graphics Text Representasion

Set Graphics Text String Baseline Rotation
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Description

The Inquire Graphics Text Font Character funcéon permits the applica-
tion to determine the measurements of an individual character in the
currenttextfont (as set bythe Set Graphics Text Font function). The VDC
units returned apply to the currently specified text attributes, such as Text
Height. See Figure 3-14, The Font Coordinate System, in the Set Graphics
Text Character Height function for an illustration.

If the input parameter # is less than the function’s returned value, the out-
putdataistruncated to the specified length n.

I noerroris encountered, this function always returns the number of array
elements necessary to obtain all of the associated attributes. The intent is
to provide the application with the information necessary to dynamically
allocate the memory necessary for the storage of the associated attribute
array. A typicalsequence mightbe:

1. Inquire with n=0;

2. dynamically allocate an array; the length is the valuereturned by the
previous functon call;

3. inquire using the dynamically allocated array as the output parame-
ter.
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3.51 Inquire Graphics TextFont Description

Class
Inquiry Functions

Inputs

dev_handle
n

Outputs

. description[0].. ..

description[1]

description[2]

description[3]

description[4]

CGlIhandle fora currently open workstation

number of elements in the array description

.. .font file version

fonttype:

0 softwarebitmap
1 hardware bitmap
2 softwareoutline

3 hardwareoutline

the nominal character number;, the number of
the prototype character around which thefont is
designed

spacingtype:
0 monospaced

1 proportionallyspaced

characterset:
0 IBMPCextended ASCII
1 X3.4ASCII

2 special
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description[5]
description[6]

description(7)

description[8]

description[9]

description[10]
description[11]

description[12]

description[13]
description[14]

description[15]
description[16]

font_name
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minimum character number; this is the lowest
defined characterin the font

maximum character number

undefined character number; the character that
is substituted for requests for non-defined char-
acters

number of charactersizes available
scalingtechnique used:

0 mulﬁple sized bitmaps

1 pixelreplication

2 uniformly scalable

nominal horizontal resolution (dots per inch)

that was used to digitize this font

nominal vertical resolution (dots per inch) that
was used to digitize thisfont

kerningfiag:

0 nokerning

1 useskerning

true if the font is suitable for 0 or 180° rotation,
elsefalse

true if the font is suitable for 90 or 270° rotation,
elsefalse

smallest character height available, in VDC units
largestcharacter height available, in VDCunits

up to 19 ASCII character font name plus a null
terminator; total possible 20bytes
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Value Returned
20 the number of array elements needed to obtain
the entire description list
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Reclatcd Funetions

Inquire Graphics Text Representation
Output Graphics Text

Set Graphics Text Character Height

Set Graphics TextFont '

Set Graphics TextRepresentation

Set Graphics Text String Baseline Rotation

Description

The Inquire Graphics Text Font Description function reports the font
description for the current fontindex (as set with the Set Graphics Text
Fontfunction).

If the input parameter # is less than the function’s returned value, then the
outputdatais truncated to thespecifiedlength n.

If no errorisencountered, this function always returns the number of array
elements necessary to obtain all of the associated attributes. The intentis
to provide the application with the information necessary to dynamically
allocate the memory necessary for the storage of the associated attribute
array. A typical sequence mightbe:

1. Inquire with n=0;

2. dynamicallyallocate an array; the length is the valuereturned by the
previousfunction call; ’

3. inquireusingthe dynamically allocated array as the output parame-
ter. .
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3.52 Inquire Graphics TextFontMetrics

Class
Inquiry Functions

Inputs

dev_handle
n

Outputs

metrics[0]

metrics[1]

metrics[2]

metrics[3]

metrics[4]
metrics[S]

metrics[6]

metrics[7]

metrics[8]
metrics[9]

Value Returned

20

-1

3-88

CGIhandle for a currently open workstation

number of elementsin the output arraymetrics

nominal characterbodywidth in VDC units

nominal character body height in VDC units; the
distance from the baseline to the capline

nominal cell width in VDC units

nominal cell height in VDC units; the distance
from thebottom line to the top line

maximum cell widthin VDC units
maximum cell heightin VDCunits

distance from cellleftedgeto character rectangle
in VDC units

distance from cell bottom to baseline in VDC
units

space width in VDCunits

distancefrombaselineto halfline in VDC units

the number of array elements needed to obtain
theentiredescription list

error occurred; actual error can be retrieved by
invoking Inquire CGI1Error
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Related Functions

Inquire Graphics Text Representation
Output Graphics Text

Set Graphics Text Font

Set Graphics Text Representation

Description

The Inquire Graphics Text Font Metrics function permits the application
to determine the measurements of the current text font (as set with the Set
Graphics Text Font function). The VDC units returned are modified by
the currently specified text attributes, such as Text Height and Text Rota-
tion. See Figure 3-14, The Font Coordinate System, in the Set Graphics
Text Character Height function for an illustration.

If the input parameter nisless than the function’s returned value, the out-

. .putdataistruncatedto.the specified length, n.

Ifno error is encountered, this function always returns the number of array
elements necessary to obtain all of the associated attributes. The intentis
to provide the application with the information necessary to dynamically
allocate the memory necessary for the storage of the associated attribute
array. A typical sequencemightbe:

1. Inquire with n=0;

2. dynamically allocate an array; the length is the valuereturned by the
previous function call;

3. inquire using the dynamically allocated array as the output parame-
ter.
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3.53 Inquire Graphics Text Representation

Class
Inquiry Functions

Inputs

dev_handle

n
Outputs

attrib[0]
attrib[1]
attrib[2]

attrib[3]

attrib[4]

attrib[5]
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number of elements to fillin the array attrib

current graphics text font
current graphics text color

current graphics text baseline angle (in tenths of
degrees0to 3599)

current horizontal alignment:
0 left

1 center

2 right

current vertical alignment:
0 base
1 half
cap

bottom

SN

top

currentnominal character width in VDC units
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attrib[6] currentnominalcharacterheightin VDC units
attrib[7] current nominal character cell width in VDC
units
attrib[8] current nominal character cell height in VDC
units
Value Returned
20 number of elementsin the array artrib
-1 error occurred; actual error can b e retrieved by
invoking Inquire CGIError
‘Related Functions
Output Graphics Text

Set Graphics Text Alignment

Set Graphics Text Character Height

Set Graphics Text Color Index

Set Graphics Text Font

Set Graphics Text Representation

Set Graphics Text String Baseline Rotation

Description

The Inquire Graphics Text Representation function reports the current
graphics textrepresentation (current text attributes).

If the parameter nisless than the totalnumber of attributes, only the first n
attributes will be returned.

If no erroris encountered, this function always returns the number of array
elements integers necessary to obtain all of the associated attributes. The
intent is to provide the application with the information necessary to
dynamically allocate the memory necessary for the storage of the associ-
ated attribute array. A typical sequence mightbe:

1. Inquire with n=0;

2. dynamicallyallocate anarray; the length is the value returned by the
previous function call;

3. inquire using the dynamically allocated array as the output parame-
ter.
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Refer to the Set Graphics Text Character Height function for a description
of the font coordinate system.
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3.54 Inquire Input Extent

Class
Inquiry Functions
Inputs
dev_handle CGlhandle fora currently open workstation
Outputs
rectangle[0] x coordinate of the first corner of the input
device’s extentin VDC units
rectangle[l] - y -coordinate of the first corner of the input
device’s extentin VDC units
rectangle[2] x coordinate of the second corner of the input
device’s extent in VDC units
rectangle[3] y coordinate of the second comer of the input
device’sextentin VDCunits
Value Returned
=0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Request Locator
Sample Locator
Set Input Extent
Description

The Inquire Input Extent function returns the current extents of the area
on the outputecho device to which allinput coordinates arerestricted.
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3.55 Inquire Integer Pixel Array

Class
Inquiry Functions

Inputs

dev_handle

origin[0]

origin[1]

width
height

Outputs

valid_width[Q]
valid_width[1]
valid_height[0]
valid_height[1]

pixels[ ]

Value Returned

3-94
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x coordinate, in VDC units, of one comer of
sourcerectangle

y coordinate, in VDC units, of one comer of
sourcerectangle

width (in pixels) of the source rectangular area

height (in pixels) of the source rectangular area

firstvalid column index
lastvalid column index
firstvalid rowindex
last valid rowindex

array (height*width) holding integer pixels from
workstation

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Inquire Byte Pixel Array
Output Byte Pixel Array
Output Integer Pixel Array
Set Color Representation
Set Color Table

Description

The Inquire Integer Pixel Array function reads (widthxheight) color
indices from the specified output device and stores the pixels in the
specified array.

The specified origin determines the location, in VD Cspace, at which the
first pixel value islocated.

The only difference between the Inquire Byte Pixel Arrayfunction and the

Inquire Integer Pixel Array function is that each pixel array element of
Inquire Byte Pixel Arraycanrepresent colorindicesbetween Oand 255 and
Inquire Integer Pixel Array can represent color indices between 0 and
65535.

The clipping rectangle has no effect on pixel arrays. Pixel arrays are limited
bythe physicallimits of the selected bitmap.
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3.56 Inquire Line Representation

Class
Inquiry Functions

Inputs

dev_handle
n

Outputs

attrib]0]

attrib[1]
attrib[2], attrib[3]
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the number of elements in the oﬁtput arrayattrib

linetype:

0

DN« Y Y, B N 7S N )

>7

user-specified; see attrib[2], attrib[3]below
solid

longdashed

dotted

dashed-dotted

medium dashed

dashed with two dots

short dashed

device dependent

line colorindex

this parameter specifies a 32-bit user defined line
type; attrib[2)is thelow-orderhalfand artrib[3]is
the high-order half
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attrib[4] line width in VDC units
attrib[5] line cross section; see the Set Line Cross Section
function
0  solid

1-n fill style index, as when fill style interior is
pattern

>n bismap handle of user-defined cross sec-
tion

Value Returned

20 the number of array elements needed to obtain
= 77 77 theentiredescriptionlist T~ o

-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error

Related Functions

Output Arc

Output Elliptical Arc
Output Polyline

Set Line Color Index
Set Line Cross Section
SetLineType

SetLine Width

Set Line Representation
Set UserLine Type

Description

The Inquire Line Representation function returns the current line attri-
butes.

If the parameter n is lessthan the totalnumber of attributes, onlythe firstn
attributes will be returned. The output parameters attrib[2] and attrib[3]
are valid only if az¢rib[0] isO. It is the responsibility -of the individual
language bindings to do whatever word or byte reordering is necessary to
accomplish the above assignment.
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If no error is encountered, this function always returns the numberof array
elements necessary to obtain all of the associated attributes. The intent is
to provide the application with the information necessary to dynamically
allocate the memory necessary for the storage of the associated attribute
array. A typicalsequence mightbe:

1. Inquire with n=0;

2. dynamically allocate an array; thelength is the value returned by the
previous function call;

3. inquire using the dynamically allocated array as the output parame-
ter.
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3.57 Inquire Marker Representation

Class

Inquiry Functions

Inputs

dev_handle

n

Outputs

attrib[0]

athrib[1]
attrib[2]

attrib[3]
attrib[4]

attrib[5]

CG1Ihandlefor a currently open workstation

thenumber of elements in the output array attrib

markertype

0 user-specified; see attrib[3]

1
2
3
4 0O
S X
6 <

>6 devicedependent

marker colorindex

marker height in VDC units; used only if attrib[0]
isnot0

handle of bitmap. for user-specified marker;
valid only if at¢rib[0]is O

x coordinate of the marker hot spot; used only if
artrib[0]is0 ‘

y coordinate of the marker 1ot spot; used only if
attrib[0]is O
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Value Returned
20 the number of array elements needed to obtain
the entire description list
-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error
Related Functions
Inquire Marker Type
Output Polymarker
Set Marker Color Index
Set Marker Height
Set Marker Representation
Set Marker Type
Description

The Inquire Marker Representation function returns the current attributes
used in polymarker primitives.

If the parameter n is less than the total number of attributes, only the first n
attributes will be returned.

The output parameters attrib[2] and attrib[3] are valid only if azzrib[0] is 0.
It is the responsibility of the individual language bindings to do whatever
word or byte reordering is necessaryto accomplish the above assignment.

Ifnoerroris encountered, this function always returns the number of array
elements necessary to obtain all of the associated atwibutes. The intent is
to provide the application with the information necessary to dynamically
allocate the memory necessary for the storage of the associated attribute
array. A typicalsequence mightbe:

1. Inquire with n=0;

2, dynamicallyallocate an array; the length is the value returned by the
previous function call;

3. inquire using the dynamically allocated array as the output parame-
ter.
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3.58 Inquire OptimumPattermSize

Class
Inquiry Functions
Inputs
dev_handle CGTIhandle for a currently open workstation
Outputs
xy[0] optimum size for pattern for this device in x in
B deviceunits o
xy[1] optimum size for pattern for this device in y in
device units
ValueReturned
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Set Fill Area Representation
Description

The Inquire Optimum Pattern Size function returns the pattern size that
will provide optimum performance for this device. Otherpattern sizesmay
be used for pattern extents, but may result in significant performance
penalties.

Bitblt hardware is often tailored to a particular pattern size for perfor-

mance reasons. Thisinquiryallowsthe application to tailor pattern size for
optimum performance.
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A returned size of zero in x or y means that no size has any particular advan-
tage over anyother along that axis. Thus a returned size of (8,0) means that
stripes eight device units wide and of arbitrary height are the optimum fill
pattern.

The pattern can be set with the Set Fill Area Representation function.
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3.59 Load CGI

Class
Control Functions

Inputs

where requestedlocation in memoryfor CGI
bytes_avail number of contiguousbytes available
Outputs
None
ValueReturned
>0 number of bytes required to load the CGI aud
drivers

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Remove CGI

Description

The Load CGI function returns the number of bytes required to hold the
entire CGI and its drivers. If bytes_avail allows room for the CGI and its

drivers, the CGlisloaded at where. It willnot load the CGIif there is not
enough room.

Itis suggested thatan application invoke the function once with bytes. avail

equal to zero to find out how much room to allocate, then invoke it again
with the allocated space.
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Note

This fuuction is valid only for DOS. In the interest of code portabil-
ity, thisfuucsion is presentin the XENIXlibraries and will return -1.

The following pseudocode example demonstrates the correct use of this
function in the DOS environment.

{Call Load Cgi first time with bytes =0}
bytes_avail=0 S

{Find outhowmanybytes are needed for theload}
bytes_avail= LOAD_CGI(where, bytes_avail)

{Checkforerror}
if (bytes_avail== -1) then
{Flagthatapplicationdid notdo theload}
cgi_loaded_by_me =false

else
{Allocate memory for the load}
where= ALLOCATION_ROUTINE (bytes avail)
{Check returned pointer}
if (whereisnull) then
{Not enough memorytoload CGIL. Abort}

else
bytes_avail= LOAD_CGI(where, bytes_avail)
{Checkforerror}
if (bytes avail == -1) then
{Handle returned errorand abort}

else
cgi_loaded_by_me =true

{Justbefore termination}
{Fall through and terminate}
if (cgi_loaded_by_ineistrue)then
CGLXKILL()
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The above algorithm will allow an application to run whether or not the
controller is loaded transiently (see Appendix A, GSS*CGI Installation,
of the GSS*CGI Programmer’s Guide for DOS for more information

regarding Transient CGI).
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3.60 Message

Class
ControlFunctions
Inputs
dev_handle metafile device handle
message textstring
wait pauseindicator:
0 if noresponserequired
1 if pause after issuing message and wait for a
response
Outputs
None
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Application Data
Description

The Message function places a text string in the metafile which will be
displayed by tbe metafile interpreter asan operator message. It appears on
the console in a device-dependent position.
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The pauseindicator controls whether the metafile interpreter will pause for
adevice-dependent response or continue.

Fa
t\
Note
This function is valid only for the Computer Graphics Metafile
driver.
(ﬂx\
\_ -
-
'\\\ R
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3.61 Open Workstation

Class
Control Functions

Inputs

work_in[0]

work_in[1]
work_in[2]
work_jn[3]
work_in[4]
work_in[5]
work_jn[6]
work_in[7]
work_in[8]
work_in[9]

work_in[10]

3-108

coordinate transformation mode flag; deter-
mines how to transform VDC space to device
coordinates (see Description below for more
information):

0 fullscreen

1 preserve aspectratio

2 device units

3 short axis

linetype

line colorindex

Marker type

Marker colorindex

graphics text font

graphics text color index

fillinterior style

fill style index

fill color index
promptingflagforcontrollingscreen on plotters:

0 do not display device-dependent prompts to
thelogical message device

1 display device-dependent prompts to the log-
icalmessage device
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work_in[11] to work_in[18]

Outputs

dev_handle

work_out[0]

work_out[1]

work_out{2]

work_out[3]

work_out[4]

work_out[5]

work_out[6] -

work_out[7]
work_out[8]

work_out[9]

work_out[10]

work_out[11]

workstation identifier, for example, device
driverlogical name

device handle associated with the workstation
identifier (work_in[11]to work_in[18])

maximum addressable width of screen/plotter in
rasters/steps assuming a O start point; for exam-
ple, a resolution of 640 implies an addressable
areaof(0-639, so work_out[0]=639

maximum addressable height of screen/plotterin
rasters/steps assuming a 0 start point; for exam-

- ple, a resolution of 480 implies an addressable

area of 0-479, so work_out[1]=479
device coordinate units flag:

0 device capable of producing precisely scaled
image; typically plotters and printers

1 device not capable of precisely scaled image
(CRTs)

width of one pixel (plotterstep) in micrometers
height of one pixel (plotterstep) in micrometers

number of character heights available; 0=con-
tinuous scaling

number of line types available; 0 = device is not
capable of graphics

number of line widths available
number of marker types available

number of marker sizes available; 0= continuous
scaling

number of graphics text fonts available

number of patterns available
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work_out[12]
work_out[13]

number of hatch styles available

number of colors simultaneously displayable on

this device; at least 2, even for a monochrome
device

work_out[14]

number of Generalized Drawing Primitives

(GDPs)

work_out[15]to work_out[24]
list of available GDPs (up to 10 allowed); the list
canbe specified in anyorder:

-1

N QO Ly AW e

GDPdoesnotexist
bar

arc

pieslice

circle

elliptical arc
elliptical pie slice

ellipse

work_out[25]to work_out[34]
atwribute set associated with each GDP:

-1
0

“n A WD
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GDPdoesnot exist
polyline
polymarker

text

fillarea

none

other



work_out[35]

work_out[36]

work_out[37]

‘work_out38]

work_out[39]

work_out[40]

work_out[41]
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colorcapabilityflag:

0 no

1 yes

textrotation capability fiag:
0 no

1 yes
fillareacapabilityfiag:

0 no

1 yes

‘pixel operation capability flag; indicates whether

the deviceis capable of cell arrayprimitive opera~
tions:

0 no
1 yes
number of available colors; total number of
colorsin color palette (maynot be displayable all
at one time):

0 continuous device

2 monochrome(blackand white)
>2 number of colors available
locatorcapabilityfiag:

0 no

1 inputdevice is a keyboard or a mousé with
one button

>1 numberofbuttonson theinputdevice
viluator capability flag:
0 no

1 yes
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work_out[42]

work_out[43]

work_out[44]

work.out[45]

work_out[46]
work_out[47]

3-112

choice capability flag; the value returned is the
number of Choiceindicators available; for exam-
ple, if Sfunction keys are used as Choice devices,
the value returned would be 5

stringinput capability flag:

0 no

1 yes

workstation type:

0 outputonly

inputonly

input/output

device-independent segment storage

metafile output

[ T G % T N T Y

other

device type:

CRT

plotter

printer

camera/film recorder

metafile output

wm AW N = O

other

number of writingmodes available
highestlevel of input mode available:
0 nomne

1 request

2 sample



work_out[48]

work_out[49]

work_out[50]

work_out[51]

work_out[52]

SCO CGI Functions

textalignment capability flag:

0 no

1 yes

inking capability flag as outputecho device:
0 no

1 yes

rubberbanding capability flag as output echo dev-
ice:

0 norubberband capability

..1. capableofrubberband lines

2 capable ofrubberband lines and rectangles

maximum addressable VDC space coordinate on
x axis; this value is filled in based on the coordi-

" natetransformation mode selected in work_in[0]

maximum addressable VDC space coordinate on
y axis; this'value is filled in based on the coordi-
natetransformation mode selected in work_in[0]

work_out[53] to work_out[57]

version of the driver (this is an ADE character
string that represents the version of the driver in
the following form: vv.ll where v is the actual
version and llis the level)

work_out[58] and work_out[59]

work_out{60]
work_out[61]

work_out[62]

reserved for future use

minimum graphics text character height in VDC
Uunits

maximum graphics text character height in VDC
units - A

minimum line widthin VDC units
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work_out[63]
work_out[64]
work_out[65]

ValueReturned

0
-1

Related Functions

Clear Workstation
Close Workstation
Update Workstation

Description

maximum line width in VDC units
minimummarkerheightin VDCunits

maximum marker heightin VDC units

no error

error occurred; actual error can be retrieved by
invoking Inquire CGI Error

The Open Workstation function initializes a workstation (a graphics dev-
ice). It sets all defaults and returns device information. Both thealphaand
graphics displaysurfaces are cleared by thisfunction.

The following four transformation modesareavailable.

ModeO This mode maps VDC space to full extent of
each axis. This mode does not preserve aspect
ratio. The picturewillcompletelyfill the screen.

Model ThismodemapsVDCspacetothefull extentof
the longest display surface axis only. It mapsa
subset of VDC space to the shorter axis. This
mode preserves unity aspect ratio. Using this
technique and the appropriate scaling factor,
results in a picture with the same aspect ratio.

Mode2 Inthismodeall coordinates are specified in phy-
sical device-dependent units. This mode
enables the application to address physical dev-
ice dependent coordinates. The physical VDC
extent is device dependent. This mode is useful
for raster-oriented applications that need to
access specific physical pixels.
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Mode3 This mode maps VDCspaceto the full extent of
the shortest display surface axis. It maps a sub-
set of VDC spaceto the longest display surface
axis in such a way as to preserve a unity aspect
ratio.

Transformation modes are discussed in detail in Chapter 2, The
Graphics Model, in this manual.

The input parameters work_in[11] to work_in[18] are an ADE form
that is used to determine which driver to dynamically bring into
memory, but is not used by the the driver itself. Anyunique string of
uptoeight characters canbe used forthelogical device name.

The output parameter work_out[13] is the number of colors that can
be displayed on the device simultaneously when in Graphics Mode.

‘Thenumber of colorsin Cursor AddressingMode maybe different.
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3.62 Output Alpha Text

Class
Output Functions
Tuputs
dev_handle CGI handle for a currently open worksta-
tion
swing text string
Outputs
x_out x coordinate of text position (in VDC units) after
the text string has been output (this is the same
value that is returned if the Inquire Alpha Text
Position function wereinvoked)
y_out y coordinate of text position (in VDC units) after
the text string has been output (this is the same
value that is returned if the Inquire Alpha Text
Position function wereinvoked)
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by

invokingInquire CGIError
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Related Functions

Inquire Alpha Text Capabilities
Inquire Alpha Text Cell Location
Inquire Alpha Text Font Capability
Inquire Alpha Text Position
Inquire Alpha TextString Length
Set Alpha Text Color Index

Set Alpha Text Font And Size

Set AlphaText Line Spacing

Set Alpha Text Overstrike Mode
Set Alpha TextPass Through Mode
Set Alpha Text Position

Set Alpha Text Quality

Set Alpha Text Subscript/Superscript Mode
Set Alpha Text Underline Mode

Description

The Output Alpha Text function outputs text at the current alpha.text posi-
tion, honoring all current alpha text attributes (for example, subscripting,
underline, and alpha text font). The cursor is positioned at the end of the
string. The alpha text position is updated appropriately after outputting
the text string. Receipt of the ASCII character < CR> (carriage return)
causes the alpha text position to be set to the beginning of the line (x =0).
Receipt of a <LE> (line feed) causes the alpha text position to be
advanced by the current line spacing (y =y - line spacing). All other con-
trol characters/nonprintable characters (ASCII characters0-31) are not
output. Attempting to display characters past the x or y madmum of the
display surface produces device-dependentresults.

Alpha text is useful for outputting word processor quality text display on

CRTs and printers, and is displayed to the best resolution and accuracy of
the hardware.
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3.63 Output Arc

Class

Output Functions

Inputs

dev_handle
X
y
radius
begang
endang
Outputs
None

Value Returned

3-118

CG1Ihandle foracurrently open workstation
xcoordinate of center point of arc in VDC units
y coordinate of centerpoint of arc in VDCunits
radius

start angle in tenths of degrees (0-3600)

end anglein tenths of degrees (0-3600)

no error

error occurred; actual error can be retrieved by
invokingInquire CGIError
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Related Functions

Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Inquire Line Representation
Select Drawing Bitmap

Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Line Color Index

Set Line Cross Section
SetLine Type '
SetLine Width

Set Line Representation

Set UserLine Type

Set Writing Mode

Description

The Output Arc function draws arcsusingcurrentline attributes. Arcsare
defined by the center point and two end points of the arc. The radius is
assumed to be measured along the x (horizontal) axis. All angle
specifications assume that 0°is at 3 o’clock, with values increasing in the
counterclockwise direction.

Arcs and pie slices are always drawn in a counterclockwise direction. The
start angle does notneed to be larger than the ending angle. If astartangle
of 40° and an endingangle of 15°aregiven, an arc would be drawn counter-
clockwise from the 40°angle to the 15° angle.

3-119



SCO CGI Programmer’s Guide

900

1800
3600

2700

Figure 3-1. Angle Specification
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CENTER

Figure 3-2. Arc
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3.64 OutputBar

Class
Output Functions

Inputs

dev_handle

xy(0]
xy(1]
xy[2]
xy[3]

Outputs
None

Value Returned

3-122

CGTIhandle foracurrently open workstation

x coordinate of lower left-hand comer of barin
VDCunits

y coordinate of lower left-hand ‘corner of bar in
VDCunits

x coordinate of upper right-hand corner ofbarin
VDCunits

y coordinate of upperright-hand corner of barin
VDCunits

no error

error occurred; actual error can be retrieved by
invokingInquire CGIError



Related Functions

Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Inquire Fill Area Representation
Select Drawing Bitmap

Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Fill Area Representation
Set Fill Color Index

Set Fill Interior Style

Set Fill Style Index

Set Writing Mode

Description

SCO CGI Functions

* The Output Bar function draws a rectangular area using current filled area
attributes of interior style, fill style and color.
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3.65 OutputByte Pixel Array

Class
Output Functions

Inputs

dev_bandle

origin[0]

origin[1]

width

height
valid_width[0]
valid_width[1]
valid_height[0]
valid_height[1]
pixels[ |

Outputs
None

Value Returned

20
-1
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CGlI handle for a currently open workstation

x coordinate, in VDC units, of one corner of des-
tination rectangle

y coordinate, in VDC units, of one corner of des-
tination rectangle

width (in pixels) of the source pixel array
height (in pixé]s) of the source pixel array
first valid column index

last valid columnindex

first valid rowindex

last valid rowindex

array (height*width) holding byte pixels to out-
put to workstation

no crror

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Inquire Byte Pixel Array
Inquire Clip Rectangle
Inquire Color Representation
Inquire Integer Pixel Array
Output Integer Pixel Array
SetBackground Mode

Set Clip Rectangle

Set Color Representation

Set Color Table

Set Writing Mode

Description

The Output Byte Pixel Array function assigns a rectangular array of device
independent color indices to a rectangular array of pixels on the specified
output device using the cuirent writing mode and honoring the current
clipping rectangle. The only difference between the Output Byte Pixel
Array function and the Output Integer Pixel Array function is that each
pixel arrayelement of Output Byte Pixel Array can represent color indices
between 0 and 255 while each element of Output Integer Pixel Array can
representcolorindices between O and 65535.

The pixel array is passed as a vector where each row of the pixel array fol-
lows the previous row in the vector. The data are passed in the array from
lowest row to highest row and from lowest column to highest column
within each row. A pixel arraywithn rows andm columnsisrepresented as
follows:

Array Element | Description
0 rowl, coll
1 rowl, col2
m-1 ;-ow 1, colm
m row2, coll
m+1 row2, col2
202p'm-1 row2, colm
n¥2p’m-— 1 rown, colm
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width is a signed integer that defines how many pixels are in each row. If
width is greater than O then the row extends toward increasing x from the
specified origin. If width is less than O, then the row: extends toward
decreasingxfrom the specified origin.

height is a signed integer that defines how many rows of pixels there are. If
height is greater than Othen the rows extend towards increasingy from the
specified origin. If height is less than O, then the rows extend towards
decreasingy from the specificd origin.

If width+height is zero (0), no pixels are drawn.

valid_width and valid_height specify the first and last values of abs(width) -
1 and abs(height) — 1 that contain defined color indices (pixels). If the
entirearraycontains defined color indices, then

valid_width = (0, abs(width)-1) and valid_height = (0, abs(height)-1).
Valid_width and valid_height provide a means to specify a subregion of the
pixelarrayto be displayed.

Pixelarrays arelimited by the physicallimitsof the selected bitmap.

Output pixel arrays are affected by the current Writing Mode, Background
Mode, and Clip Rectangle.

For the simplest applications of this function, the valid_width parameter is
(0,abs(width)—-1) and the valid_height parameteris (0,abs(height)-1). For
example, if a pixel array is defined such that its width is 64 and its height is
128, the application could display a subregion with a width of 32, height of
64, and the lower left corner ofthe subregion atrow 16 and column 16 from
the lower left corner of the rectangular area as in the following pseudocode
example:

charpixels (8192)
intorigin /100,60/

int valid_width /15,47/
intvalid_height /15,79/
int width /64/

int height /128/

BY'I:E_PD(EL_ARRAY(dev_handle, origin, width, height, valid_width,
valid_height, pixels)
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3.66 OutputCell Array

Class
Output Functions

Inputs

dev_handle

xy[0]

xy[1]

xy[2]
w3

row_length

el_per_row

num_rows

wr_mode

colors
Outputs
None

Value Retnrned

SCO CGI Functions

CGIhandlefor a currently open workstation
xcoordinate of lowerleft cornerin VDC units
y coordinate of lower left cornerin VDC units

xcoordinate of upper right corner in VDC units

. .j’"coorci.i.r.l.a-te of ﬁﬁpefﬁghtcbrneﬁn VDC units

length of each rowin color index array

number of elements used in each row of color
index array

number of rows in colorindex array

pixel operation to be performed (see Set Writing
Mode for list of operations)

colorindexarray(stored onerowat time)

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Inquire Clip Rectangle
Inquire Color Representation
Inquire Drawing Bitmap
Select Drawing Bitmap

Set Clip Rectangle

Set Color Representation

Set Color Table

Set WritingMode

Description

The Output Cell Array function outputs a rectangular grid of color blocks
totheoutputdevice.

Eachrowin the colorindex array is expanded evenly to fill the entire width
of the rectangle specified by pixel replication. Each rowin the color index
array is also replicated the appropriate number of times to fill the entire
height of the rectangular area evenly with the color pattern, starting from
the top of the rectangular area and fillingdownward.

For example, if there are two rows with three elements perrow, the vertical
dimension of the rectangle isdivided into two equal parts, and the horizon-
tal dimension is divided into three equal parts. The rectangleisfilled in the
upper left-hand corner of the areawith the color indexspecified in the first
element of the color index array. If the device can’t do cell arrays, the area
isoutlinedin thecurrentline color.

The input array to the cell array function is a list of colorindices. Each of
these indices indicates the color to use to fill one of the cells of the cell
array. The xy array defines the corners of the rectangle. el_per_row and
num_rows define how many sections (cells) to divide the rectangle into.
For example, to create the cell array shown in Figure 3-3 the following
values would be entered:

xy[0]=24
xy[1] = 300
xy[2] = 50
xy[3] = 500
row_length = 3
el_per_row=3

DUm_rows = 2
wr_mode = 4
colors[0] =
colors[1]
colors[2]
colors[3]
]

|

ALKV AN

[ T

colors[4
colors[5
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We could alsohave used the following set of values:

xy[0] =24
xy[1] = 300
xy{2] =50
xy(3]= 500
row_Jength =5
el_per_row=3
num_rows = 2
wr_mode = 4
colors[0] = 2
colors[1] =4
colors[2]=5
colors[3] = data value not used
colors[4] = data value notused
colors[S]=3
colors[6] =1
.colors[7]=4 ... ... ..
colors[8] = datavaluenotused
colors[9] = datavalue notused

SCO CGI Functions
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ELEMENT ELEMENT ELEMENT

1 2 3
{50,500)
ROW COLOR COLOR COLOR
: 2 4 5

now | COLOR | COLOR | COLOR
5 3 1 4

(24.300)

Figure 3-3. Cell Array

In the second example, the row_Jength is set to 5 and the colors array has
been increased. Because the elements_per_row value is 3, we only use the
first three of the five elements per row. This mechanism isuseful when the
user only wants to use a portion of alargearrayof data.

The colors values correspond to entries from the currently defined color
table.

Inthisexample, we used a writingmode value of four. However, any of the
sixteenwritingmode values could havebeen used.

Each pixel within a cell is displayed with the indicated color. Byspecifying
an arraythatisthe same size resolution as the display device andindicating
the colors of the display, the user could set the color of each individual
pixelon the screen using the current color graphics card.

See the Open Workstation parameter work_out[38]to determineif the dev-
ice represented by dev_handleis capable of cellarrayoperations.
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Class
Output Functions

Inputs

string
Outputs
None
Value Returned
Nm_w. S
Related Functions
Inquire CGIError

Description

SCO CGI Functions

text string to prepend to the error message

The Output CGIError function displays the error message associated with
the last encountered CGI error on stderr.

Nothingis displayed if no error hasyet occurred.
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3.68 OutputCircle
Class
Output Functions
Inputs
dev_handle CGlIhandle fora currently open workstation
X x coordinate of center point of circle in VDC
units
y y coordinate of center point of circle in VDC
units
radius radius
Outputs
None
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Set Background Color Index
SetBackground Mode
Set Clip Rectangle
SetFill Area Representation
Set Fill Color Index
Set Fill Interior Style
Set Fill Style Index
Set Writing Mode
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Description

The Output Circle function draws a circle specified by a center point and
radius. The radius is assumed to be measured alongthex (horizontal) axis.
Because circles are a special type of filled area, they are affected by filled
area attributes includinginterior style, fill style and color.
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3.69 OutputCursor Addressable Text

Class
Output Functions

Inputs

dev_handle CGThandle fora currently open workstation
string textstring

Outputs

None

ValueReturned

0 noerror

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Cursor Down

CursorHome

Cursor Left

Cursor Right

Cursor Up

Direct Cursor Address

Enter Cursor Addressing Mode
Inquire Current Cursor Text Address
Reverse Video Off

Reverse Video On

Set Cursor Text Attributes

Set Cursor Text Color Index

Description

For CRTs, the Output Cursor Addressable Text function outputs text at
the current cursor position, honoring all the cursor text a((ributes (such as
color and reverse video). New text replaces (overwrites) old text at the
same location.

Only text that will fit onto the line of the cursorwill be di~played; it will not
wrap onto thenextline at theleft edge.
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When the cursor is on the bottom line of the screen and charactersare sub-
sequently sent to the screen, any characters that exceed the right margin
will wrap around to the left margin. Any characters already on the last line
will be overwritten.

Note

You must be in Cursor Addressing Mode to output cursor address-
able text.
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3.70 OutputEllipse

Class
Output Functions

Inputs

dev_handle CGTIhandle for a currently open workstation
x x coordinate of centerof ellipse in VDC units
y y coordinate of centerof ellipse in VDC units
x_radius radius of ellipse alongthex axisin VDC units
y_radius radius of ellipse along they axisin VDC units
Outputs
None

Value Returned

>0 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bismap
Select Drawing Bitmap

Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Fill AreaRepresentation
Set Fill Color Index

Set Fill Interior Style

Set Fill Style Index

Set Writing Mode
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Description

Ancellipseis drawnwithcenter point at x,y and with the specified x_radius
andy_radius (see Figure 3-4). The x and y radii are along their respective
axes and cannotberotated.

Allfill area attributes apply to this function. Portions of the ellipse that are
outside the cliprectanglearenot displayed.

!

y-radius

I

CENTER POINT

Oyt)

w— x-racius

Figure 3-4. Ellipse
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3.71 OutputEllipticalArc

Class

Output Functions

Inputs
dev_handle CGlIhandle fora currently open workstation
x x coordinate of center of ellipsein VDC units
y y coordinate of centerof ellipse in VDC units
x_radius radius of ellipse alongthe x axis in VDC units
y_radius radius of ellipsealongthey axisin VDC units
start_angle startangle of arc in tenthsof degrees (0-3600)
end_angle endangle of arcin tenths of degrees (0-3600)

Outputs

None

Value Returned
20 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGI Error
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Related Functions

Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Inquire Line Representation
Select DrawingBitmap

Set Background Color Index
SetBackground Mode

Set Clip Rectangle

Set Line Color Index
SetLine Cross Section

Set Line Type

Set Line Width

Set Line Representation

Set UserLine Type -

Set WritingMode

‘Description

An elliptical arc is drawn with center point at x,y and with the specified
x_radius, y_radius, start_angle, and end_nngle (see Figure 3-5). The xand
y radii are along their respective axes and cannotbe rotated. The start and
end angles are specified as if the figure being drawn were a circle. These
angles are then skewed to the same degree that the ellipse is a skewed cir-
cle. For an ellipse with a large x_radius and smally_radius, 45°is closer to
the x axis than for a circle, where a 45° line is equidistant from both the x
andy axes.

All polyline at#ributes apply to this function. Portions of the arc that are
outside the clip rectangle arenotdisplayed.
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——————— y-racius

CENTER

AN

START EMND
ANGLE ANGLE
x-radius

Figure 3-5. Elliptical Arc
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3.72 OutputElliptical Pie Slice

C\
) : Class

Output Functions
Inputs
dev_handle CGIhandlefora currently open workstation
X x coordinate of center of ellipsein VDCunits
y y coordinate of center of ellipse in VDC units
x_radius radius of ellipse along thex axis in VDC units
yJadius - r;idiﬁs 6f-ellipse alongthey axisin VDC units
start_angle start angle of pie slice in tenths of degrees
(0-3600)
( . end_angle endangleof pieslicein tenths of degrees (0-3600)
- Outputs
None
Value Returned
20 noerror
-1 error occurred; actual error can be retrieved by

invoking Inquire CGIError
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Related Functions

Inquire Background Mode
Inquire ClipRectangle
Inquire Drawing Bitmap
Select Drawing Bitmap
Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Fill Color Index

Set Fill Interior Style

Set Fill Style Index

Set Writing Mode

Description

An elliptical pie slice is drawn with center point at x,y and with the
specified x_radius, y. radius, start_angle, and end_angle. The x and y radii
are along their respective axes and cannot be rotated. The start and end
angles are specified as if the figure being drawn were a circle. These angles
are then skewed to the same degree that the ellipse is a skewed circle. For
anellipsewith a large x_radius and small y_radius, 45°is closer to the x axis
than foracircle,wherea45°lineis equidistantfrom both thexandy axes.

All fill area attributes apply to this function. Portions of the elliptical pie
slice that are outside the clip rectangle are not displayed.
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3.73 OutputFilled Area

Class
Output Functions

Inputs

dev_handle

count

xy[0]
- xy1]
xy[2]

xy[3]

xy[2*count-2]
xy[2*count-1]

Outputs
None

ValueReturned

SCO CGI Functions

CGJhandle for a currently open workstation
numberof vertices in polyline

x coordinate of first point of polyline in VDC
units

y coordinate of first point of polyline in VDC
units ' ’

x coordinate of second point of polyline in VDC
units

y coordinate of second point of polyline in VDC
units

x coordinate of last point of polyline in VDC
units

y coordinate of last point of polyline in VDC
units

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

TnquireBackground Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Inquire Fill Area Representation
Select Drawing Bismap

Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Fill Area Representation
Set Fill Color Index

SetFill Interior Style

Set Fill Style Index

Set Writing Mode

Description

The Output Filled Area function outputs a filled area to the device using
current fill area attributes of fill colorindex, fill interior style index, fill style
index. Hollow filled areas are outlined with a solid border using the current
fill color. Solid, hatch, and pattern-filled areas are not outlined. See Fig-

ure 3-6.

Portions of the filled area that are outside the clip rectangle are not

displayed.
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Figure 3-6. Filled Area
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3.74 Output Graphics Text

Class
Output Funcions
Inputs
dev_handle CGTIhandle for a currently open workstation
x x coordinate of alignment point of text in VDC
units
y ¥ coordinate of alignment point of text in VvDC
units
string text string; characters must be printable charac-
ters, ASCIIspace and above
Outputs
None
Value Returned
0 noerror
-1 error occurred; actual error can be retrieved by

invokingInquire CGIError
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Related Functions

Inquire Background Mode

Inquire Clip Rectangle

Inquire Drawing Bitmap

Inquire Graphics Text Extent

Inquire Graphics Text Representation
Select Drawing Bitmap

Set Background Color Index

Set Background Mode

Set ClipRectangle

Set Graphics Text Alignment

Set Graphics Text Character Height
Set Graphics Text Color Index
SetGraphics Text Font

Set Graphics Text Representation

Set Graphics Text String Baseline Rotation
Set WritingMode ... ... .

Description

The Output Graphics Text function outputs graphics text with current
attributes to the device. Thex, y location is the starting position of the text
alignment point. The default alignment is such that the x, y location
corresponds to the lower left corner of the character. Anytextthatis out-
side ofthe cliprectangleis not displayed.
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3.75 OutputIntegerPixel Array

Class
Output Functions

Inputs

dev_handle

origin[0]

origin[1]

width

height
valid_width[0]
valid_width[1]
valid_height[0]
valid_height[1]
pixels[ ]

Outputs
None

Value Returned

20

-1
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CGlIhandle for a currently open workstation

x coordinate, in VDC units, of one corner of des-
tinakon rectangle

y coordinate, in VDC units, of one corner of des-
tinakion rectangle

width (in pixels) of the source pixel array
height (in pixels) of the source pixel array
first valid column index

last valid colurnn index
firstvalidrowindex

lastvalidrowindex

array (height*width) holding byte pixels to out-
put to workstation

no error

error occurred; actual error can be retrieved by
invoking Inquire CGI Error
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Related Functions

Inquire Byte Pixel Array
Inquire Clip Rectangle
Inquire Color Representation
Inquire Integer Pixel Array
Output Byte Pixel Array

Set Background Mode

Set Clip Rectangle

Set Color Representation

Set Color Table

Set Writing Mode

Description

SCO CGI Functions

The OutputIntegerPixel Arrayfunction assigns a rectangular array of dev-
ice independent color indices to a rectangular array of pixels on the

_specified output device using the current writing mode and honoring the
currentclippingrectangle.

The only difference between the Byte Pixel Array function and the Integer
Pixel Airay function is that each pixel array element of Byte Pixel Array
can represent color indices between 0 and 255 and Integer Pixel Array can

represent color indices between 0 and 65535.

Pixel arrays arelimited by the physicallimits of the selected bitmap.

Output pixel arrays ar affected by the current writing mode, background

mode, and cliprectangle.
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3.76 OutputPie Slice

Class
Output Functions
Inputs
dev_handle CGIhandle fora currently open workstation
X x coordinate of center point of arc in VDC units
y ycoordinate of center point of arc in VDCunits
radius radius in VDCunits
begang startangle in tenths of degrees; 0-3600
endang end angle in tenths of degrees; 0-3600
Outputs
None
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Inquire Background Mode
Inquire ClipRectangle
InquireDrawingBitmap
Inquire Fill Area Representation
Sclect Drawing Bitmap
Set Background Color Index
Set Background Mode
Set Clip Rectangle
SetFill Area Representation
Set Fill Color Index
Set FillInterior Style
Set Fill Style Index
Set Writing Mode
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Description

The Output Pie Slice function draws pie slices by specifying the center
point and two points on the arc. The radius is assumed to be measured
alongthex (horizontal) axis. Because pie slices are a special type of filled
area, they are affected by filled area attributes including inferior style, fill
style, and color. '

All angle specifications assume that (P is at 3 0’clock, with values increas-
ing in the counterclockwise direction. See Figure 3-1, Angle Specification
in the OutputArcfunction.

Portions of the pie slice that are outside the clip rectangle are not
displayed.
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3.77 OutputPolyline

Class
Output Functions

Inputs

dev_handle

n

xy[0]
xy[1]
xy[2]

xy[3]

xy[2*n-2]
xy[2*n-1]

Outputs
None

Value Returned
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CGTIhandle fora currently open workstation
number of vertices (x,y pairs) in polyline

x coordinate of first point of polyline in VDC
units

y coordinate of first point of polyline in VDC
units

x coordinate of second point of polyline in VDC
units

y coordinate of second point of polyline in VDC
units

x coordinate of last point of polyline in VDC
units

y coordinate of last point of polyline in VDC
units

no error

error occurred; actual error can be retrieved by
invokingInquire CGIError
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Related Functions

Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Inquire Line Representation
Select Drawing Bitmap

Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Line Color Index
SetLine Cross Section
SetLineType

SetLine Width

SetLine Representation

Set User Line Type

Set Writing Mode

Description

SCO CGI Functions

The Output Polyline function outputs a polyline with the current polyline
attributes of line style, width and color. It moves to the first point and
draws a line between subsequent points. Line type is continued between
subsequent points of a polyline. Line type is not continued between two

separate polyline functions.

Portions of the polyline that are outside the clip rectangle are not

displayed.
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Figure 3-7. Polyline
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3.78 OutputPolymarker

Class

Output Functions

Inputs

dev_handle

xy[0]

xy[1]
 xy[2]

xy([3]

xy[2*n-2]

xy[2*n-1]
Outputs
None

Value Returned

CGTIhandle for a currently open workstation
number of markers
xcoordinate of first markerin VDC units

ycoordinate of first marker in VDC units

" x coordinate of second marker in VDC units

y coordinate of second markerin VDCunits

x coordinate of last markerin VDC units

y coordinate of last marker in VDC units

noerror

error occurred; actlual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Inquire Background Mode
Inquire Clip Rectangle
Inquire Drawing Bitmap
Inquire Marker Representation
Select Drawing Bitmap

Set Background Color Index
Set Background Mode

Set Clip Rectangle

Set Marker Color Index

Set Marker Height

Set Marker Representation
Set MarkerType

Set WrikingMode

Description

The Output Polymarker function outputs markers with the current poly-
marker attributes of scale, type and color. At least six marker types are
provided as specified in the Set Marker Typefunction.

Portions of the polymarker that are outside the clip rectangle are not

displayed.
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Figure 3-8. Polymarker
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3.79 Read Curs or Keys

Class
InputFunctions
Inputs
dev_handle CGIhandlefora currently open workstation
input_mode requested input mode:
1 Request
2 Sample
Outputs
direction the returned value determines the definition of

this parameter as follows:

cursor key, direction indicated
stringkey, direction=0

choice key, choiceindex
special key, specialkeyindex
no cursormovement

NHELNDR

For cursor key, this parameter is defined as fol-
lows:

down andleft
down

down and right
left

right

up and left

VoA~

up
up and right

For special keys, this parameter is defined as fol-
lows:

1 home / beginning (if different from up and
left)

end (if differentfrom down and left)

pageup (if different from up and right)

page down (if different from down and right)
insert char

wnHwn
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6 deletechar

7 insertline

8 deleteline

9 eraseto end of line
10 eraseto end of page
11 clearpage

12 cancel

13 next

14 previous

15 Lelp

16 print (printscreen)
17 enter (if different from return)

key the ADE character value (0-127) of the key
pressed if ASCII key pressed; otherwise
undefined
Value Returned
0 no key stroke occurred or an unknown key was
pressed
-1 error occurred; actual error can be retrieved by

invoking Inquire CGIError

1 cursor key pressed

2 string/ ASCITkeypressed

3 choice/function keypressed
4 specialkey pressed

5 nocursormovement

Related Functions

Request Choice
RequestLocator
Request Swring
Sample Choice
Sample Locator
Sample String
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Description
The Read Cursor Keys function determines the type and value of a key
press on akeyboard. For devices similar to the IBM PC keyboard there are
a number of possible key strokes possible. One of the following types of
keysmaybe pressed:

® anASCIlkey

® acursordirection key

® achoice (function)key

® aspecialkey.

Note

This function is upwardly compatible with the GSS-DRIVERS 1.0,
except that the function now returns positive values other than 0.
Applications that only tested for the error condition value returned
less than zero, will have no problems with the additional functional-
ity.
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3.80 Remove CGI

Class
ControlFunctions

Inputs

None
Outputs
None

Value Returned

20

-1

Related Functions
Close File
Close Workstation
LoadCGI

Description

SCO CGI Functions

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The Remove CGIfunction cleans up the area devoted to the CGI and its
drivers sothatthe areacanbeusedforotherpurposes.

Note

No file closing or disconnecting is performed; data left in buffers
fromanyopen workstationsmaybe lost.

This function is valid onlyfor DOS. In the interest of code portabil-
ity, this function is present in the XENIX libraries and willreturn - 1.
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3.81 Remove Graphics Input Cursor

Class
Control Functions

Inputs

dev_handle CGlIhandlefor a currently open workstation
Outputs
None

ValueReturned

0 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error

Related Functions

Display Graphics Input Cursor

RequestLocator

SampleLocator

Description

The Remove Graphics Input Cursor function removes the graphics input

cursor from its current location on the screen. It does not need toberefer-
enced when using Request Locator.
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Class
Input Functions

Inputs

dev. handle
ch_in

Outputs

- ch_out

Value Returned .

20

-1

Related Functions

Open Workstation
Sample Choice

Description

SCO CGI Functions

CGlhandle for a currently open workstation

initial choicenumber

. choicenumber

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The Request Choice function activatesthe choice device associated with a
specified workstation. The operator must make a selection for the func-

tion to terminate.

The initial choice number parameter, ch_in, is the value returned as the
selected choice value if a non-choice device button/key is pressed. The
initial choice number must be a valid value for it to be returned when the
user does not pressa valid choiceinput. Keyboard function keysare exam-

ples of choices.

See the Open Workstation parameterwork_out[42] to determine if the dev-
ice represented by dev_handleis capable of Choice Input.
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3.83 RequestLocator

Class

Input Functions

Inputs
dev_handle

xy_in[0]
xy_in[1]
ink

rubberband

3-164

CGI handle for a currently open input-capable
workstation

initialx coordinate of locator in VDC units

initial y coordinate oflocatorin VDC units

inkingstatus:

0 off

1

on; a line is drawn between the initial locator
position and thefinallocatorposition, honor-
ing the current line attributes, such as color
andline type

rubberbandingstatus:

0 rubberbandingoff

1

rubberband line; a line is drawn between the
initial locator position and the current posi-
tion of the locator device as it is moved; the
line changes dynamically as the input device
changes position; when the locator event is
complete, the last rubberband line is
removed from the display surface

rubberband rectangle; a rectangle is drawn
using the initial locatorposition as one comer
and the current position of thelocator device
as the opposite comer; the rectangle changes
dynamically as the input device changes posi-
tion; when the locator event is complete, the
last rubberband rectangle is removed from
the display surface
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echo_handle the dev_handle of the device where the echoed
feedback from the input operation will be
displayed
Outputs
xy_out[0] finalx coordinate of locatorin VDC units
xy_out[1] finaly coordinate of locatorin VDC units
terminator locatorterminator
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGIError
Related Functions

Create Cursor

Delete Cursor Description
Inquire Cursor Description
Inquire Graphics Input Cursor
Inquire Input Extent

Inquire Line Representation
Open Workstation

Open Workstation

Sample Locator

Select Graphics Input Cursor
Set Input Extent

Set Line Color Index

Set Line Cross Section
SetLine Type

Set Line Width

SetLine Representation

Set User Line Type

Set Writing Mode

Description
The Request Locator function tracks the current position of theinputdev-
ice by displaying the graphics cursor on the output echo device until the

input is terminated. This function returns the final location of the input
device and the key pressed to terminate theinput.
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1f an invalid inking status is specified, inkingis turned off.

Rubberbanding honors currentline attributes, such as color and line style.
If an invalid rubberband status s specified, rubberbandingis turned off.

Forkeyboard terminated locatorinput, the output parameter terminator is
the character value of the key struck to terminate input. For non-
keyboard terminated input (such as with a tablet or a mouse) this parame-
ter is device-dependent. Refer to the Device Driver Supplement to the
SCO CGI Programmer’s Guide forspecificinformation.

See the Open Workstation parameter work_out[40] to determine whether
or not the device represented by dev_handle has Locator Input capabili-
ties. See the Open Workstation parameters work_out[49] and
work_out[50] to determine whether or not the device represented by
dev_handle hasinkingand rubberbandingcapabilities.
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3.84 RequestString

Class
Input Functions
Inputs
dev_handle CGIhandle fora currently open workstation
max_Jength maximum stringlength
echo_mode
0 don’techoinputcharacters
1 echoinputcharacters
echo_xy[0] x coordinate of echo position in VDCunits
echo_xy[1] y coordinate of echo position in VDC units
Outputs
string null-terminated text string
Value Retnrned
20 length of string
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Open Workstation
Sample String
Set Line Edit Characters
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Description

The Request String function activates the keyboard. Anycharactersupto
(but not including) the carriagereturn orline feed terminator are returned.
Line editing characters have their normal effect and can be used if errors
are made. The maximum string length must be greater than or equal to
one. This function terminates when the max_lengrth number of characters
or aline terminator has been entered.

Because strings are null-terminated, the array and max_length mustbe one
greater than therequired value to accommodate the null atthe end of the
string.

Seethe Open Workstation parameter work_out[43] to determine if the dev-
icereferred to by dev_handle is capable of String Input.
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3.85 Request Valuator

Class
Input Functions

Tuputs

dev_handle
val_in

echo_handle

Outputs

val_out

Value Returned

20

-1

Related Functions

Open Workstation
Sample Valuator

Description

SCO CGI Functions

CGlIhandle fora currentlyopen workstation
initial value
the dev_handle of the device where the echoed

feedback from the input operasion will be
displayed

output value

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The Request Valuator function activates the valuator device and waits
until the user sets it to the requested value. When ready, the user ter-
minates the process with a device-specific action.

See the Open Workstation parameterwork_out[41]to determine if the dev-
icerepresented by dev_handleiscapable of Valuator Input.
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3.86 ResetTo Defaults

Class
Control Functions

Inputs

dev_handle
Outputs
None

ValueReturned

0
-1

Related Functions
Open Workstation

Description

CGTIhandle fora currently open workstation

no error

error occurred; actual error can be retrieved by
invokingInquire CGIError

The Reset To Defaults function restores the device’s attribute values and
operating modes to their default states. Refer to the individual Set func-
tions for the actual defaults.

This function does not clear the view surface or internalstorage such as bit-
maps, raster images, or fonts, nor doesit alter any state information exter-

nalto the device.
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Table 3-1. Parameters Resetto Default

Set AlphaTextPosition

Set Alpha Text Quality

Set Alpha Text Sub/SuperscriptMode
Set Alpha TextUnderlineMode
SetBackground Color Index

Set Background Mode
SetClipRectangle

Set Color Table : -

Set Cursor Text Attributes (Reverse Video)
Set Cursor Text Attributes (Underline)
Set Cursor Text Attributes (Blink)

Set Cursor Text Attributes (Bold)
SetCursorTextColorIndex

Set Fill Color Index

Set Fill Interior Style

Set Fill Style Index

Set Graphics Text Alignment
Set Graphics Text Character Height
Set Graphics Text Color Index
Set Graphics Text Font

Set Input Extent

Set Input Mode (Choice)

Set Input Mode (Locator)

Set Input Mode (String)
SetInputMode (Valuator)

Set Line Color Index

SetLine Cross Section

Set Line Edit Characters

Parameter Default
Select Drawing Bitmap 0(screen)
Select Graphics Input Cursor 0(crosshair)
Set Alpha Text Color Index 1
Set Alpha TextFont and Size 0(font)

0(size)
Set Alpha Text Line Spacing 1(single space)
Set Alpha Text Overstrike Mode 0(off)
Set Alpha Text PassThroughMode 0(off)

SetLine Style 1(solid)

Set Line Width 0

SetMarker Color Index 1

SetMarkerIeight minimum marker height
SetMarkerType 3 (asterisk)

Set Pen Speed device-dependent line drawing speed
SetUser Line Type FFFFFFFF (solid)

Set Writing Mode (Plotters) 8 (overstrike)

Set Writing Mode (all other) 4 (replace) J

upperleft comer of display surface
100

0 (off)

0(off)

0

0(opaque)

(-32768,—-32768), (32767,32767)
as at open workstation

0 (off)

0(off)

0(off)

0(off) -
0(background)
1(foreground)

1
0 (hollow)
1

0, 0 (left, base)
minimum character height
1

1

(0,0), (32767,32767)
1(request

1 (requestg

1 (request)
1(request)

1

1
CTRL-H (character delete)
CTRL-U(linedelete)
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3.87 Reverse Video Off

Class
Attribute Functions

Inputs

dev_handle CGThandlefora currently open workstation
Outputs
None

ValueReturmed

0 1O Error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Enter Cursor Addressing Mode
Erase To End Of Line

Erase To End Of Screen

Output Cursor Addressable Text
Reverse Video On

Set Cursor Text Attributes

Set Cursor Text Color Index

Description

When you are in Cursor Addressing Mode, this function displays subse-
quent cursor addressable textin standard video.

Note

This function is applicable only to CRT devices.
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3.88 Reverse VideoOn

Class
Attribute Functions

Inputs

dev_handle CGIhandle for a currently open workstation
Outputs
None

ValueReturned

0 NO error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

EnterCursor Addressing Mode
Erase To End Of Line

Erase To End Of Screen

Output Cursor Addressable Text
Reverse Video Off

Set Cursor Text Attributes

Set Cursor Text Color Index

Description

When you are in Cursor Addressing Mode, this function displays subse-
quent cursor addressable textinreverse video.

Note
This function is applicable only to CRT devices.
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3.89 Sample Choice

Class
InputFunctions

Inputs

dev_handle
Outputs

ch_out

Value Returned

>0
0
-1

Related Functions

Open Workstation
Request Choice

Description

CGIhandlefora currently open workstation

choicenumber

no error
sample unsuccessful

error occurred; actual error can be retrieved by
invoking Inquire CGI Error

The Sample Choice function polls the choice device and returns achoice if

oneispending,

Seethe Open Workstation parameter work_out[42] to determine if the dev-
ice represented by dev_handleis capable of choice input.
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3.90 Sample Locator

Class
InputFunctions

Inputs

dev_handle

xy_in[0]

xy_in[1]
Outputs

xy_out[0]
xy_out[1]

pressed

()

released

key_state

ValueReturned

SCO CGI Functions

CGlIhandlefora currentlyopen workstation
initial xcoordinate of locator in VDC units

initial y coordinate of locator in VDC units

currentx coordinate of locatorin VDC units
currenty coordinate of locatorin VDC units
array element representing those buttons that
have changed state from released to pressed
since thelastinputrequest

array element representing those buttons that
have changed state from pressed to released
sincethelastinputrequest

array elementrepresentingthe currentbutton

sample successful
sample unsuccessful

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Create Cursor

Delete Cursor Description
DisplayGraphics Input Cursor
Inquire Cursor Description
Inquire GraphicsInput Cursor
Inquire Input Extent

Open Workstation

Open Workstation

Remove Graphics Input Cursor
Select Graphics Input Cursor
Set Input Extent

Description

The Sample Locator function returns the current position and key state of
the graphicsinput device without waiting for operator interaction.

The two output parameters, pressed and released, represent the keytransi-
tions which have taken place between the last open workstation, sampled
input, orrequestinput function call and the current function invocation.

The parameter key_state represents the current state of the input device’s
keys. Each mouse button is represented by a single bit in the parameter
key_state. For example, a two button mouse would have a minimum
key_state value of 0 and a maximum of 3. In pressed, released, and key state
the low-order bit of the word corresponds to button one, the next bit to
button two, and so on.

The returned function value will be zero (0) for instances when the input
device provides a non-presence status to the input driver. Devices such as
light pens and graphics input tablets may return a zero value when the input
stylus has been displaced from the input surface. When the returned func-
tion value is zero (0) the output parameters are defined as follows:

pressed=0

released=0

key_state =last key_state
Xy_out=xy_in

For keyboard oriented sampled input (such as, the keyboard cursor keys)
the Read Cursor Keys function is recommended.

See the Open Workstation parameter work_out[40]to determine if the dev-
ice represented by dev_handle has Input Locator capabilities. This Open
Workstation parameter also determines thc number of triggers available
for the device. (A trigger is a device-specilic action causcd by the user to
terminate the input process.)
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An application can use the Display Graphics Input Cursor and.-Remove

Graphics Input Cursor to track a cursor on thescreen.
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3.91 Sample String

Class
InputFunctions

Inputs

dev_handle
max_length

echo_mode

echo_xy[0]
echo_xy[1]
Outputs

string
Value Returned

20

-1

Related Functions

Open Workstation

Request Swring

Set Line Edit Characters

3-178

CGTIhandle for acurrentlyopen workstation
maximum stringlength

echo mode:

0 don’techoinputcharacters

1 echoinputcharacters

x coordinate of echo position in VDC units

y coordinate of echo position in VDC units

output string passed as a contiguous, null-
terminated stream of bytes

length of string

error occurred; actual error can be retrieved by
invokingInquireCGIError
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Description

The Sample String function polls the keyboard of the requested device.
Any pending input is returned until the queue is empty, a carriage
return/line feed is encountered, or the input maximum string length is
exceeded. Thelineterminatorsarereturned. Lineeditcharactersfunction
normally when using the Sample String function.

Because strings are null-terminated, the array and max_length must be one
greater thantherequired number of characters to accommodate the null at
the end of the string.

See the Open Workstation parameter work_ou#[43]to determine if the dev-
icerepresented by dev_handleiscapable of String Input.
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3.92 Sample Valuator

Class
Input Functions

Inputs

dev._handle

Outputs

val_out

Value Returned

20

-1

Related Functions

Open Workstation
Request Valuator

Description

CGIhandleforacurrently open workstation

current valuator value if sample successful

sample successful

error occurred; actual error can be retrieved by
invoking Inquire CGIError

The Sample Valuator function returns the current value of the valuator
device without waiting for operator interaction.

See the Open Workstation parameterwork_out[41]to determine if the dev-
ice represented bydev_handle is capable of Valuator Input.
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3.93 Select Drawing Bitmap

Class
Bitmap Functions

Inputs

dev_handle
bitmap_handle
Outputs
None

Value Returned

20

-1

Related Functions

Create Bitmap

Inquire Drawing Bitmap

Description

CGlIhandle for a currently open workstation

handle of bitmap to use for future operations

no error

error occurred; actual error can be retrieved by
invoking Inquire CGI1Error

Use the bitmap specified by bitmap_handle for future graphics output
primitives. All subsequent graphics primitives are drawn in the currently

selected drawingbitmap.

The Select Drawing Bitmap function does not change the currently
selected drawing bitmap if the input bitrmap_handleis invalid.
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3.94 Select Graphics Input Cursor

Class
Control Functions
Inputs
dev_handle CGI handle for a currently open workstation
cursor_handle the cursor..handle (or index) to be used as the
current graphics input cursor
Outputs
None
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Create Cursor
Delete Cursor

Display Graphics Input Cursor
Inquire GraphicsInput Cursor
Remove Graphics Input Cursor

Description
The Select Graphics Input Cursor function sets the current cursor to that
specified by cursor_handle. The parameter cursor_handle may select one

of six predefined cursors. The predefined cursors and their respective
cursor_handle values are illustrated below in Figure 3-9.
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R CURSOR NAME | SYMBOL
0 CROSSHAR +

1 ARROW

2 MARK

4 PALM OF HAND

5 HOURGLASS

k ,
v

3 |PONTNGHAND | (&
8
i

Figure 3-9. Graphics Input Cursors

The application may also define cursors through the Create Cursor func-
tion. The cursor_handle returned by Create Cursor may be used with the
Select Graphics Input Cursor function to specify the current graphics cur-
sor. o

If this function is called with an illegal cursor handle, no action will be
taken and the currently selected graphics cursor will not be changed.
There is always a currently selected graphicsinputcursor, even if the
application has not specified one. The default cursor is the crosshair,
indexO.

Standard cursors are defined with color index 1, with an outline in color
indexO.
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3.95 SetAlphaText ColorIndex

Class
Attribute Functions
Inputs
dev_handle CGTI handle for a currently open workstation
ind_in 'requested text color index; O to the device max-
imum
Outputs
None
ValueReturned
20 selected colorindex
-1 error occurred; actual error can be retrieved by
invokingInquire CGIError
Related Functions
Output Alpha Text

Set AlphaText Font And Size

Set AlphaText Line Spacing

Set Alpha Text Overstrike Mode

Set Alpha Text Quality

Set Alpha Text Subscript/Superscript Mode
Set Alpha Text Underline Mode

Set Color Representation

Description

The Set Alpha Text Color Index function selects the alphatext colorindex
for subsequent output.

At least two color indices are provided, foreground and background.
Color indices range from O to a device-dependent maximum. See the
Open Workstation parameter work_out[13] to determine the number of
colorindices available on the device represented bydev_handle.

Use the Set Color Representation function to change the appearance of a
colorindex.
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If the requested colorindexis not valid, the closest value within the range
of the current device’s capabilities is selected.
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3.96 Set Alpha TextFontAndSize

Class
Attribute Functions

Inputs

dev_handle

font_in

size_in

Outputs

font_cap[0]

font_cap[1]

font_cap[2]

font_cap[3]

font_cap[4]
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CGIhandle for acurrently open workstation

requested font; if the requested font is not avail-
able, font 1 (thestandard font) is used ; fonts 1 to
3 are fixed-spaced fonts:

normal/standard font (the default)
bold; always provided for printers
italics

proportionally-spaced normal font
proportionally-spaced bold
proportionally-spaced italics
device-dependent

AN UNDELWN=

>

requested text size (1 to the device maximum);
where size n+1 is larger (occupies more area)
thansizen

selected text size index

number of horizontal character cell positions
across the display surface in this font; thisis ~1 if
the selected font is a proportional font, because
the charactercellsizeis not constant

number of vertical character cell positions down
the displaysurfacein this font

number of horizontal character cell positions
represented by the distance specified in

font_cap(6]

number of vertical character cell positions
represented by the distance specified in

font_cap[7]
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font_cap[5] proportionalspacing flag:
0 no
1 yes
font_cap([6] width in VDC units of the number of character
cellsin theselected font, specified in fonr_cap[3]
font_cap[7] height in VDC units of the number of character
cellsin theselected font, specified in font_cap|[5]
Value Returned
20 selected font
-1 " error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Alpha Text Font Capability

Output Alpha Text

Set AlphaText Color Index

Set Alpha Text Line Spacing

Set Alpha Text Overstrike Mode

Set Alpha Text Quality

Set Alpha Text Subscript/Superscript Mode
Set AlphaText Underline Mode

Description

The Set Alpha Text And Size function sets the hardware alpha text font
and size for subsequent outputalphatextfunctions.

On printers, the resident font capability is used. Unlike graphics text,
alphatext capabilities do notinclude font emulation.

If the parameter fort_cap[5] is 1, the size represented by font_cap[6] and
font_cap[7] may not represent the selected font. This is the case if the
requested fontis proportionally-spaced.

The font_cap[6)/font_cap[3] ratio can be used to determine the width of a
character cell, including any roundoff error. This value is not accurate if
the proportional spacing flag is set, because the character cell size is not

constant.
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The font_cap[7)/font_cap[4] ratio can be used to determine the height of a
character cell, including anyroundoff error.
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3.97 Set Alpha Text Line Spacing

Class
Attribute Functions
Inputs
dev_handle CGlIhandle fora currently open workstation
space_in requested line spacing; positive value in VDC
units
Outputs
None
Value Returned
20 selected spacing
-1 error occurred; actual error can b e retrieved by
invoking Inquire CGIError
Related Functions

Inquire Alpha Text Font Capability

Output Alpha Text

Set Alpha Text Color Index

Set Alpha Text Font And Size

Set Alpha Text Overstrike Mode

Set Alpha Text Quality

Set Alpha Text Subscript/Superscript Mode
Set Alpha Text Underline Mode
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Description

The Set Alpha Text Line Spacing function sets the vertical spacing
between lines of alpha text. It determines the amount of movement down
the page when it receives a line feed control character in an output alpha
text string. The default is single spacing; that is, the amount of spacing
between lines of alpha textis the same as the default charactercell height.

Line spacing must always be a positive value. It specifies a decrement in
the absolute vertical position when a line feed is encountered. You will
need to update the line spacing to the character cell height of the new font
(orwhateverspacingis requested) wheneverfonts are changed.

3-190



C\

P
{
\v/
/__

SCO CGI Functions

3.98 Set Alpha TextOverstrike Mode

Class
Attribute Functions
Inputs
dev. handle CGlIhandlefora currently open workstation
mode_in requ_estea overstrike mode:
0 off
1 on
Outputs
None
ValueReturned
20 selectedmode
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Output Alpha Text

Set Alpha Text Color Index

Set Alpha Text Font And Size

Set AlphaText Line Spacing

Set Alpha Text Quality

Set Alpha Text Subscript/Superscript Mode
Set AlphaText Underline Mode

Description

The Set Alpha Text Overstrike Mode function turns overstrikingon or off.

The defaultis overstriking off. When overstrikingis on, the alphatext posi-
tionis not automatically advanced after each characteris output; however,

carriage return and line feed can still modify the current alpha text posi-
tion.

The default mode_in is 0. If an invalid mode is requested, the default is
selected.
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3.99 SetAlpha TextPass Through Mode

Class
Attribute Functions
Inputs
dev_handle CGi1handlefor a currently open workstation
mode_in requested pass through mode:
0 off
1 on
Outputs
None
Value Returned
20 selected mode
-1 error occurred; actual error can be retrieved by
invokingInquire CGIError
Related Functions
Output Alpha Text
Description

The Set Alpha Text Pass Through Mode function turns passthroughmode
on or off. Pass through mode enables all text to be output. Attributessuch
asfont, color, and superscriptingmaynotbe honored. When pass through
mode is in effect, text displayed does not modify the alpha text position.
All characters, including control characters are sent directly to the device.

This function may be used to send device-dependent set-up strings to a
particulardevice. The defaultispassthrough mode off.

The default mode_in is 0. If an invalid mode is requested, the default is
selected. )
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3.100 Set Alpha TextPosition

Class
Control Functions
Inputs
dev_handle CGlIhandlefora currently open workstation
x_in x coordinate of text position in VDC units
y—in y coordinate of text position in VDC units
Outputs
xout x coordinate of the selected text positionin VDC
units
y_out y coordinate of the selected text position in VDC
units
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Alpha Text Position
Output Alpha Text

Description

The Set Alpha Text Position function sets the alpha text position to the
specified location. This specifies the position of the lower left-hand
corner of the alphatext string. Itisassumed that (0,0) is at the lower left-
hand corner of the display surface.

The alpha position is updated only when the position is set or when the
Output Alpha Text function is invoked. If the position is set at the max-
imum xory extent, displayof alphatext is device-dependent because char-
acterspositioned at that pointwould be off the display surface.
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3.101 Set Alpha TextQuality

Class
Attribute Functions
Inputs
dev_handle CGlIhandlefora currently open workstation
mode_in requested text quality, O to 100, where 0 is the
%:);vest quality (draft) and 100 is the highest qual-
Outputs
None
Value Returned
>0 selected mode
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Output Alpha Text

Set Alpha Text Color Index

Set Alpha TextFont And Size

Set Alpha Text Line Spacing

Set Alpha Text Overstrike Mode

Set Alpha Text Subscript/Superscript Mode
Set Alpha Text Underline Mode

Description

The Set Alpha Text Quality function sets the alpha text quality to some
level between draft quality and high quality. In draft quality range, small
imperfections due to bidirectional printing or print head speed are accept-
able. In high qualityrange, the outputis the best possible.

The default mode_in is 100 (high quality). If an invalid mode is requested,
the defaultis selected. The number of qualitylevels is device-dependent.
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Alpha text quality is a device-dependent attribute normally associated
with printers. CRTs may often have multiple alpha fonts, but do not
diferentiate by quality levels. On dot matrix printers, quality usually
affectsthe number of dots used to display a character.
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3.102 Set Alpha TextSub/SuperscriptMode

Class
Attribute Functions
Inputs
dev_handle CGlIhandle foracurrently open workstation
mode_in requested mode:
0 normal;subscripting and superscripting off (default)
1 subscriptingon
2 superscriptingon
Outputs
None
Value Returned
20 selected mode
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Output Alpha Text

Set Alpha Text Color Index

Set Alpha Text Font And Size
Set AlphaTextLineSpacing

Set Alpha Text Overstrike Mode
Set Alpha Text Quality

Set Alpha Text Underline Mode
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Description

The Set Alpha Subscript/Superscript Mode function sets subscripting or
superscripting for subsequent alpha text. It causes output to be offset
above or below the line. This is useful for footnotes, for example. The
default is subscripting and superscripting off. If an invalid mode is
requested, the normalmode (0) is selected.
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3.103 Set AlphaTextUnderline Mode

Class
Attribute Functions
Inputs
dcv_handle CGIhandlefora currently open workstation
mode_in requested underlinemode:
0 off
1 on
Outputs
None
ValueReturned
20 selected mode
-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error
Related Functions
Output Alpha Text

Set Alpha Text Color Index

Set Alpha Text Font And Size

Set Alpha Text Line Spacing

Set Alpha Text Overstrike Mode

Set Alpha Text Quality

Set Alpha Text Subscript/SuperscriptMode

Description

This function turns alpha text underlining on or off. The default is under-
liningoff. If aninvalid mode is requested, the default is selected.
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3.104 SetBackground ColorIndex

Class
Attribute Functions

Inputs

dev._handle CGIhandle for a currently open workstation

ind_in background color index; O.to the device max-
imum

Outputs
None

Value Returmed

20 selected colorindex

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Clear Workstation

Inquire Color Representation
Inquire Drawing Bitmap
Open Workstation

Select Drawing Bitmap

Set Color Representation

Description

The Set Background Color Index function sets the background color of
the device to the requested index. On some devices, thischange may not
appear uniil the next time the Clear Workstation function is invoked. If
theindexis not valid, no change will be made in the background index. In
all cases, the selected color indexis returned.
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See the Open Workstation parameter work_out[13] to determine the
number of color indices available on the device represented by

dev_handle.

Use the Set Color Representation function to change the appearance of a
colorindex.

Note

This functien is not applicable on plotters.
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3.105 SetBackgroundMode

Class
Control Functions

Inputs

dev_handle

mode

" Outputs

None

Value Returned

20
-1

CGlIhandle for a currentlyopen workstation
requestedbackground mode:
0 opaque

1 transparent

selected mode

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Clear Workstation
CopyBitmap

Inquire Background Mode
Output Arc

Output Bar

Output Byte Pixel Array
Output Circle

Output Ellipse

Output Elliptical Arc
Output Elliptical Pie Slice
Outputilled Area
Output GraphicsText
Output Integer Pixel Array
Output Pie Slice

Output Polyline

Output Polymarker

Set Writing Mode
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Description

The Set Background Mode function determines how background pixels
affect the appearance of all output primitives. Any time a pixel in the
source output primitive (line, text, bitmap, etc.) is equal to the current
background color and the background mode is transparent, the
corresponding pixel in the outputbiwmap is untouched.

If mode is O (opaque), the current background index is written into the
background pixels using the current writing mode. If mode is 1 (tran-
sparent), background pixels areaffected only by Clear Workstation.

The default mode at Open Workstationis 0 (opaque).

An invalid mode causes no change of mode.
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3.106 Set Clip Rectangle

Class
Attribute Functions

Inputs

dev_handle

clip_rectangle[0]
clip_rectangle[1]

clip_rectangle[2]
clip_rectangle[3]

Outputs
None

Value Returned

20

-1

SCO CGI Functions

CGlIhandlefor a currentlyopen workstation

x coordinate, in VDC units, ofthe first end point
of a diagonal that describes the clippingrectangle

y coordinate, in VDC units, of the first end point
of a diagonal that describesthe clippingrectangle

x coordinate, in VDC units, of the second end
point of a diagonal that describes the clipping
rectangle

. y coordinate, in VDC units, of the second end

point of a diagonal that describes the clipping
rectangle

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Create Bitmap

Inquire Clip Rectangle
Output Arc

OutputBar

Output Byte Pixel Array
Output Cell Array
Output Circle

Output Ellipse

Output Elliptical Arc
Output Elliptical Pie Slice
Output Filled Area
OutputGraphics Text
Output IntegerPixel Array
Output Pie Slice

Output Polyline
OutputPolymarker

Description

The Set Clip Rectangle function changes the clipping region of the CGI
output to a region specified by the input parameter clip_rectangle. The
actual clipping limits are the intersection of the clipping rectangle and the
limits ofthe currently selected bitmap.

Portions of graphics primitives outside of the clip rectangle are not
displayed. The clip rectangle applies to the currently selected bitmap of

the specified open workstation.

The default clip rectangle at open workstation is ~32768 to 32767 in both x

andy.
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3.107 Set Color Representation

Class
Attribute Functions

Inputs

dev_handle
ind_in

rgb[0]

rgb[1]

rgb [2]‘
Outputs

rgb_out[0]

rgb_out[1]

rgb_out[2]
Value Returned

20

-1

Related Functions

CGlhardle for a currently open workstation
requested colorindex

red color intensity (in tenths of percent,
Oto 1000)

green color intensity (in tenths of percent,
Oto 1000)

blue color intensity (in tenths of percent,
0Oto 1000) '

selected red colorintensity (in tenths of percent,
Oto 1000)

selected green color intensity (in tenths of per-
cent, 0to 1000)

selected blue color intensity (in tenths of per-
cent, 0to 1000)

selected colorindex

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Inquire Color Representation

Open Workstation
Set Color Table
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Description

The Set Color Representation function is used to map an index to a new
color.

At least two colorindices are provided: foreground and background. I
the requested indexis outside of the device’s capabilities, the closest dev-
ice index is set. If a color intensity of less than 0 is requested, it is mapped
to 0. If a color intensity greaterthan 1000isrequested, it ismapped to f&)o

To change the appearance of a colorindex, youmust selectthe desired lev-~
els of the three color components (red, green and blue) that make up the
index using this function. This method can be used to create non-default
colors such as brown or orange. The new color will be visible only on dev-
ices that support color definition.

See the Open Workstation parameters work_out[13] and work_out[39] to

determine the number of color indices and colors available on the device
represented by dev._handle.
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3.108 SetColorTable

Class

Attribute Functions

Inputs
dev_handle CGIhandle for a currentlyopen workstation
s_index startingindex of colortable to startloading
n number of colortable entries to be loaded
rgb[n][3] rgb color intensities to be loaded (in tenths of

‘ percent 0-1000)

Outputs

None

Value Returned
20 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGI Error
Related Functions

Inquire Color Representation
Open Workstation
Set ColorRepresentation

Description

Thecolorintensity elements specified by the n by 3 arrayrgb are loaded, in
the orderspecified, into consecutive locations of the color table beginning
at the starting index, s_index. Only the specified color table entries are
changed. The effect of changes in the color table on any existing graphics
that use the affected indices is device dependent.

Out of range indices cause no change.
See the Open Workstation parameters work_out[13] and work_out[39] to

determine the number of color indices and colors available on the device
represented by dev_handle.
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3.109 Set CursorText Attributes

Class
Attribute Functons
Inputs
dev_handle CGlIhandlefor a currently open workstation
req_att[0] requestedreverse video mode:
0 disablereversevideo
1 enablereversevideo
2 donotchangecurrent state
3 togglereversevideo status
req_att[1] requested underline cursor text mode:
0 disable underline cursortext
enable underline cursor text
2 donotchange current state
3 toggle underline cursor textstatus
req_att[2] requested blink textmode:

0 disableblink cursortext
1 enableblink cursortext
2 donotchange currentstate

3 toggleblink cursor text status

3-208



req_att[3]

Outputs

sel_att[0]

sel_att[1]

sel_att[2]

sel_att[3]

Value Returned

c
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requested bold cursor text mode:
0 disablebold cursor text

1 enablebold cursor text

2 donotchangecurrentstate

3 togglebold cursor text status

selectedreverse video mode:
1 enabled
0 disabled

selected underline cursor text mode:
1 enabled
0 disabled

selected blink text mode:
1 enabled
0 disabled

selected bold cursor text mode: -
1 enabled
0 disabled

' no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Enter Cursor AddressingMode
EraseTo End Of Line

Erase To End Of Screen

Output Cursor Addressable Text
Reverse Video Off

Reverse Video On

Set Cursor Text Color Index

Description

The Set Cursor Text Attributes function allows the attributes of reverse
video, underline, blink, and bold to be set for sub sequent cursor address-
able text. The reverse video mode can be set in this function or in the
Reverse Video On and Reverse Video Off functions. Whichever

mode was invoked last will be used as the reverse video attribute for subse-
quent cursor addressable text.

This function can also be used to inquire the current status by setting all

modes to 2 (do not change current state). The current state is then
returned in sel._atz.
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3.110 Set CursorTextColorIndex

Class
Attribute Functions
Inputs
dev. handle CGIlhandle for a currently open workstation
fore_requested color index of the foreground of subsequent out-
putcursortext; the defaultis 1
back_requested color index of the background of subsequent
output cursor text; the defaultis 0
Outputs
fore_selected selected colorindexfor cursortextforeground
back_selected selected colorindexforcursortextbackground
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error
Related Functions

Enter Cursor Addressing Mode
Erase To End Of Line

Erase To End Of Screen

Output Cursor Addressable Text
Reverse Video Off

Reverse Video On

Set Cursor Text Attributes

Description

The Set Cursor Text Color Index function sets the foreground and back-
ground colorsfor cursor addressable text.

If aninvalid colorindexisspecified, itis mapped to the index closest to the
current device’s capabilities.
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3.111 SetDeferral Mode

Class
Control Functions
Inputs
dev_handle CGI handle for currently open workstation
mode deferral mode for CGI function calls;
0 executeatsome timeinthefuture (ASTI) (default)
1 defer execution until the nextuser interaction (BNI)
2 execute assoon as possible (ASAP)
Outputs
None
Value Returned
0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Inquire Deferral Mode
Reset To Defaults
Description

The Set Deferral Mode function determines when CGI function calls are
executed. When deferral mode is ASTI, the device driver can postpone
execution untilitisconvenient (that is, it can buffer output).

When deferral mode is ASAP, each CGI function is executed asitis pro-
cessed.
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When deferral mode is BNI, the CGI functions that do not have output
parameters are buffered by the CGI and will be executed in chronological
orderwhen a function requiring output is encountered.

Functionsthataredeferred forlater execution always return avalue of zero
(0). This return value has no relevance to normal returns, and is, there-
fore, meaningless. However, the application can check the error return
value from the CGI by invoking Inquire CGI Error which will have the
same e§fect as a user interaction routine (that is, it will bring all devices up
to date).

The following functions will be deferred when BNIis selected:

Application Data Select Graphics Input Cursor

Clear Workstation Set Alpha Text ColorIndex

Copy Bitmap Set AlphaTextLine Spacing
Cursor Down Set AlphaTextOverstrike Mode
Cursor Home Set Alpha Text Pass Through Mode
CursorLeft SetAlphaText Quality - :
CursorRight Set Alpha Text Sub/Superscript Mode
Cursor Up Set AlphaText Underline Mode
Delete Bitmap SetBackground ColorIndex
Delete Cursor SetBackground Mode

Direct Cursor Address Set Clip Rectangle

Display Graphics Input Cursor Set Color Table

Enter Cursor Addressing Mode SetFill AreaRepresentation

Erase To End Of Line Set Fill Color

Erase ToEndOf Screen Set Fill Interior Style

Exit Cursor AddressingMode Set Fill Style Index

HardCopy Set Graphics Text Color Index
Message Set Graphics Text Font

Output Arc Set Graphics Text Representation
OutputBar Set Graphics Text String Baseline Rotation
OutputCell Array Set Input Extent

Output Circle Set Line Edit Characters

Output Cursor Addressable Text  Set Pen Speed

Output Ellipse SetLine ColorIndex

Output Elliptical Arc Set Line Cross Section

Output Elliptical Pie Slice SetLine Representation
OutputFilled Area SetLine Type

OutputGraphics Text Set Line Width

Output Pie Slice SetMarker Color Index

Output Polyline Set Marker Height
OutputPolymarker Set Marker Representation
Remove Graphics Input Cursor SetMarker Type

Reset To Defaults SetUserLineType

Reverse Video Off SetWriting Mode

Reverse Video On Update Workstation

Select Drawing Bitmap
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3.112 SetFillArea Representation

Class
Attribute Functions
Inputs
dev_handle CGTIhandlefor a currently open workstation
n the number of elementsin the arrayattrib
attrib[0] fill areainterior style:
0 hollow
1 solid
2 pattern
3 hatch
4 bitmap
attrib[1] fill area colorindex
attrib[2] fill area style; meaning depends on fill area inte-
rior style (attrib[0]):
attrib[O] value  attrib[2]value
hollow meaningless
solid meaningless
pattern patternindex
hatch hatchindex
bitmap bitmap handle; full bitmap
used as fill pattern
Outputs -
None
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Value Returned
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGI Error
Related Functions

InquireFill Area Representation
Open Workstation

Output Bar

OutputCircle

Output Ellipse

OutputElliptical Pie Slice
OutputFilled Area

Output Pie Slice

" SetFillColor Index

SetFill Interior Style
Set Fill Style Index

Description

The Set Fill Area Representation function uses the specified attributes in
future area primitives.

When only part of the input attribute array is passed in rather than the
whole array, the effect will be as if one had invoked an inquiry of the full
array, copied onto thatinquirythe part of the array actually passed in, and
theninvoked the Set function with the entire array.

Only exactly correct attribute settings are accepted via the attribute array.
If'arequested attribute settingis not exactly available, the current setting of
the attribute isnot changed. Thisbehavior differs fromtheindividual attri-
bute setting functions, where defaults and adjustments are available. The
intent is that the settingfunctions be used to set all the attributes associated
with a given primitive to values derived from an earlier inquiry.

See the Open Workstation parameters work_out[11], work_out{12], and
work_out[13]for device-specific information regardingthis function.
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3.113 SetFillColorIudex

Class
Atwibute Functions
Tuputs
dev_handle CGTIhandle for a currently open workstation
ind_in requested fill color index (0 to device maximum)
Outputs -
None
Value Returned
20 selected color index
-1 error occurred; actual error can be retrieved by
invokingInquire CGIError
Related Functions

Inquire Color Representation
Inquire Fill Area Representation
Open Workstation
OutputBar

Output Circle

Output Ellipse

Output Elliptical Pie Slice
Output Filled Area

Output Pie Slice

Set Background ColorIndex
Set Color Representation

Set Fill Area Representation
Set Fill Interior Style

Set Fill Style Index

Description

The Set Fill Color Index function determines the color to be used for filling
bars, pieslices, ellipses, elliptical pieslices, filled areas, and circles.

At least two color indices are provided: foreground and background.
Colorindicesrange from Oto adevice-dependent maximum.
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Use the Set Color Representation function to change the appearance of a
colorindex. .

If the color specified is invalid, the closest value in the range is chosen. In
allcases, the selected colorindexisreturned.

See the Open Workstation parameter work_out[13] to determine the
number of color indices available to the device represented by dev._handle.
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3.114 SetFillluterior Style

dev_handle CGlIhandle fora currently open workstation

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Class
Attribute Functions
Iuputs
styl_in requested fill interiorstyle:
0 hollow
1 solid
2 pattern
3 hatch
4 bitmap
Outputs
None
Value Returned
20 selected style
Related Functions

Inquire Fill Area Representation

Output Bar

Output Circle

Output Ellipse

Output Elliptical Pie Slice
OutputFilled Area
Output Pie Slice

Set Fill Area Representation

SetFill Color Index
Set Fill Style Index
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Description

The Set Fill Interior Style function sets the style of fill to be used for filled
areas, bars, pieslices, ellipses, elliptical pie slices, and circles.

When you select hollow, the area is outlined with a solid line in the current
fill color. When you select solid, the area is filled in the current color.
When you select pattern, hatch, or bitmap this function may be used to
select a particular fill pattern.

The default style is hollow. If the requested style is invalid, the default is
used. .

Solid, hatch, and pattern and bitmap filled areas are not outlined.
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3.115 SetFillStyle Index

Class
Attribute Functions '
Inputs
dev_handle CGIhandlefora currently open workstation
ind_Jn B requested fill style index for pattern orhatch fill
Outputs
None
ValueReturned
20 selected index
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Fill Area Representation
Open Workstation

Output Bar

Output Circle

Output Ellipse
OutputElliptical Pie Slice
OutputFilled Area
OutputPieSlice

SetFill Area Representation
Set Fill Color Index

Set Fill Interior Style

Description

The Set Fill Style Index function selects a fill style based on the fill interior
style. This index has no effect if the interior style is either hollow or solid.
If therequested indexis notavailable, index1is used.

Theindex references a hatch style if the fill interior style is Hatch, or a pat-
termifthefillinterior style is Pattern.
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The six pre-defined hatch styles are listed below and illustrated in Figure

A 3-10.
( ; 1 narrowspaced -+45°lines
7 2 medium spaced +45°lines
3 widely spaced +45° lines
4 narrow spaced+45°and -45°lines
5 medium spaced +45°and -45° lines
6 widely spaced +45° and -45°lines
>6 device-dependent

The thirty-three pre-defined battem_ styles areillustrated in Figure 3-11.

There is no difference between hatch and pattern styles on some devices.
For example, asking for a hatch style of 3 mayresult in the same output as
askingfora pattern style of 3,

: See the Open Workstation parameters work_out[11] and work_ou[12] to
" determine the number of patterns and hatch styles available to the device
represented by dev_handle.

If the fill interior styleis bitmap, ind_in is a bitmap handle.
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Figure 3-10. Hatch Styles
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Figure 3-11. Pattern Styles (continued)
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3.116 SetGraphics TextAlignment

N
( ' Class

Attribute Functions

Inputs

dev_handle

hor_in

vert_in

C

Outputs

hor_out
vert_out

Value Returned

C o

CGlhandle for a currently open workstation
requested horizontal alignment:

0 left

1 center

2 right

requested vertical alignment:
0 base
1 half
cap

bottom

A~ LWN

top

selected horizontal alignment

selected vertical alignment

no error

error occurred; actual error can be retrieved by
invoking Inquire CGIError
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Related Functions

Inquire GraphicsText Extent

Inquire Graphics Text Representation
Open Workstation
Qutput Graphics Text

Set Graphics Text Character Height

Set Graphics Text Color Index

Set Graphics Text Font

Set Graphics Text Representation

Set Graphics Text String Bascline Rotation

Description

The current text alignment is set to the requested input parameters. The
text alignmentspecifies the placement of the characterstringrelative to the
x, y alignment point. See the Output Graphics Text function for more
information.

Text is aligned with respect to a text extent rectangle. The text extent rec-
tangle is derived by joining the character cells of the characters in the
string. The Graphics Text Alignment attribute controls the positioning of
the textextent rectangle in relation to the text position (see

Figures 3-12and 3-13).
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The horizontal component of text alignment has three possible values:
left, center, and right. If the horizontal component is left, the left side of
the text extent rectangle passes through the text position. If the value is
right, the right side of the text extentrectangle passes through the text posi-
tion. If the value is center, the text position lies midway between the left
and right sides of the text extent rectangle. The vertical component of text
alignment has five possible values: top, cap, half, base, and bottom. A
vertical alignment value of top, cap, half, base, or bottomcausesthetextto
be moved such that the corresponding defining line of the text extent rec-
tangle passesthrough the text position.

Seethe Open Workstation parameter work_out[48]to determine if the dev-
ice represented bydev_handleis capable of graphics text alignment.
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3.117 SetGraphics TextCharacterHeight

Class
Attribute Functions
Inputs
dev_handle CGlIhandle for a currently open workstation
rq. height requested character height in VDC units
Outputs
char_width selected character width in VDC units
cell_width selected character cell width in VDC units
cell_height selected character cell height in VDC units
Value Returned
20 selected character height in VDC units
-1 error occurred; actual error can be retrieved by
invokingInquire CGIError
Related Functions

Inquire Graphics Text Extent

Inquire Graphics Text Representation
Open Workstation

Output Graphics Text

Set Graphics Text Alignment

Set Graphics Text Color Index

Set Graphics Text Font

Set Graphics Text Representation

Set Graphics Text String Baseline Rotation

Description

The Set Graphics Text Character Height function sets the size of subse-
quent graphics text.
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'The specified heightis that of the actual character (baseline to top of tallest
character), not the character cell. If the requested size is outside of device
capabilities, the closest available size on the device is used. If the
requested characterheight does not map exactlyto a device size, the largest
character height that does not exceed the requested size is used.

When changing a set of text attributes that includes Set Graphics Text
Height, the text height should be the last attribute set in order to ensure the
most accurate representation. This is particularly important when using
software fonts.

The defaultsize permits at least 80 characters to be displayed horizontally
across the display surface and 24 characters to be displayed vertically down
the display surface. The font coordinate system is illustrated in Figure 3-14
below. Thecharacter body encloses all of the drawn parts of all characters
in the font. That is, no descender goes below the bottom line and no
accent mark or oversized character goes above the top line.

The left and right edges of the character body may be defined on a per-
character basis to accommodate variable widths, and proportional spac-
ing. The character cell exceeds the actual graphics character width and

- height as necessary to provide adequate white space between characters,

such that textis readable and adequately separated when adjacent charac-
ter cellsareflushin both the horizontal and vertical directions.

The Text Height specifiesthe VDC distance between thecaplineandbase
line ofthe font (see Figure 3-14below).

See the Open Workstation parameter work_out[5] to determine the
number of graphics text character heights available on the device
represented by dev_handle. See the Open Workstation parameters
work_out[60] and work_out[61] to determine the minimum and maximum
graphics text character heights on thedevicerepresented by dev_handle.
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Figure 3-14. The Font Coordinate System

3-234




()

SCO CGI Functions

3.118 Set Graphics Text ColorIndex

Class
Attribute Functions
Inputs
dev_handle CGlIhandle for acurrently open workstation
ind_in requested text color index; 0 to the device max-
imum
Outputs
None
ValueReturned
20 selected colorindex
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Color Representation

Inquire Graphics Text Representation

Open Workstation

Output Graphics Text

Set Color Representation

Set Graphics Text Alignment

Set Graphics Text Character Height

Set Graphics Text Font

Set Graphics Text Representation :
Set Graphics Text String Baseline Rotation

Description

The Set Graphics Text Color Index function sets the graphics text color
index. :

At least two color indices are provided: foreground and background.
Color indices range from O to a device-dependent maximum.

Use the Set Color Representation function to change the appearance of a
colorindex.
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If the color index requested is not valid, the closest value within the range
of the current device’s capabilities is selected. In any case, the selected
colorindexis returned.

See the Open Workstation parameter work_out[13] to determine the

number of color indices available on the device represented by
dev_handle.
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3.119 Set Graphics TextFont

Class
Attribute Functions
Inputs
dev. handle CGlIhandle for a currently open workstation
font._in requested font index
Outputs
None
Value Returned
20 selected font
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Graphics TextExtent

Inquire Graphics Text Font Description
Inquire Graphics Text Representation
Open Workstation

Output Graphics Text

Set Graphics Text Alignment

Set Graphics Text Character Height

Set Graphics Text Color Index -

Set Graphics Text Representation

Set Graphics Text String Baseline Rotation

Description

Thetext fontindexis used to select a particular font for subsequent Graph-
ics Text outputs.

Every output device supports at least one font that is able to generate a
graphical representation of the ASCII character set. Thisis font number
1. Other hardware fonts areindexed 2, 3, ... n (where 7 is the number of
hardware fonts available). If the font driver is installed and software fonts
areavailable, theirindices start atn+ 1.
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Notice that the index of a particular software font depends on the
configuration of the system being used.

After changingthetextfont, verify thatyouhave the expected text size.

See the Open Workstation parameter work_out[10] to determine the
number of graphics text fonts available on the device represented by
dev_handle. Youcan then use the Inquire Graphics Text Font Description
function (in conjunction with the Set Graphics Text Font function) to
determine the characteristics of the fontreprcsented by each index.
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3.120 Set Graphics Text Representation

Class
Attribute Functions

Inputs

dev_handle
n

attrib[0]
atwrib[1]
attrib[2]

atwib[3]

atweib[4]

attrib[5]
atwrib[6]
attrib[7]

CGlIhandlefora currentlyopen workstation
the number of elements in the array artrib
requested graphics text font

requested graphics text color

requested graphics text baseline angle; in tenths
of degrees, 0t03599

requested horizontal alignment:
0 left

1 center

2 right

requested ver#icalalignment:
0 base
1 half
cap

bottom

& WD

top

ignored
requestedcharacterheightin VDC units

ignored
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attrib[8] ignored
Outputs
None
ValueReturned
20 no error
-1 error occurred; actual error can be retrieved by

invoking Inquire CGIError
Related Functions

Inquire Graphics Text Extent

Inquire Graphics Text Representation
Open Workstation

Output Graphics Text

Set Graphics Text Alignment

Set Graphics Text Character Height

Set Graphics Text Color Index

Set Graphics Text Font

Set Graphics Text String Baseline Rotation

Description

The Set Graphics Text Representation function may be used to set the
current graphics text representation in a single call.

When only part of the input attribute array is passed in rather than the
whole array, the effect will be as if one had done an inquiry of the full array,
copied onto that inquiry the part of the array actually passed in, and then
invoked the Set function with the entire array.

Only exactly correct attribute settings are accepted via the attribute array.
If arequested attribute settingis not exactly available, the current setting of
the atwibuteisnot changed. This behavior differs from the individual attri-
bute setting functions, where defaults and adjustments are available. The
intent is that the setting functions be used to set all the attributes associated
with a given primitive to valuesderivedfrom an earlierinquiry.

See the Open Workstation parameters work_out[S], work_out[10],

work_out[13], work_out[36), work_out[48] for information regarding this
function.
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3.121 Set Graphics TextString Baseline Rotation

Class
Attribute Functions
Inputs
dev_handle CGlIhandle for a currently open workstation
ang_in requested angle of rotation of characterbaseline;
intenths of degrees, Oto 3599
Outputs
None
Value Returned
20 selected angle
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire GraphicsText Extent

Inquire Graphics Text Representation
Open Workstation

Output Graphics Text

Set Graphics Text Alignment

Set Graphics TextCharacter Height
Set Graphics Text Color Index

Set Graphics Text Font

Set Graphics Text Representation

Description

The Set Graphics Text String Baseline Rotation function sets the baseline
rotation of graphics text. The entire string of text is rotated (rather than
each character separately) specified by the angle of rotation.

The angle specification assumes that 0°is at 3 o’clock, with angles increas-

ing in the counterclockwise direction. If the requested angle is outside of
therange (0-3599), a character baseline of 0°is used.
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Fonts will not look the same when they are rotated astheydo when theyare
notrotated if the current output device does not have square pixels.

See the Open Workstation parameters work_out[3] and work_out[4] to
determine the aspect ratio of the device’s pixels.
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3.122 SetInput Extent

Class
Input Functions
Inputs
dev.handle CGlhandle for a currently open workstation
rectangle[0] x coordinate of the first corner of the input
device’s extentin VDCunits
rectangle[1] y coordinate of the first corner of the input
device’s extent in VDC units
rectangle[2] x coordinate of the second corner of the input
device’s extentin VDC units
rectangle[3] y coordinate of the second corner of the input
device’sextentin VDC units
Outputs
None
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Inquire Input Extent
Request Locator
SampleLocator
Description

The Set Input Extent function sets the extents of the input device so that
the coordinates returned from a locator function correspond to the extents
of the output device.
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The two corners define the rectangular extents within which the input dev-
ice will return allinput coordinates. The default extent is (0,0)and (32767,
32767).

To set the input extent to a canonical rectangle that corresponds to the out-
put display surface, first set a cliprectangle on the output device the same
size as the input extent rectangle, then inquire on the output device’s clip
rectangle. The returned rectangle will be canonical. Next, set the input
extent rectangle to the result of the clip rectangle inquiry, then reset your
cliprectangle. You now have acanonicalinput extent rectangle.

As an example of how this might be done, the following pseudocode seg-
ment opens up adisplayand amouse and sets the mouse’s inputextents to
the canonical rectangle that is the lower left quarter of the display surface.
The output device’s clip rectangle is restored to full display size after the
settingof theinputextent.

OPEN_WORKSTATION (display_in, display_handle, display_workout);
OPEN_WORKSTATION (mouse_in, mouse_handle, mouse_workout);
rectangle[0]=0;

rectangle[1]=0;

rectangle[2]= display_workout[51]/2;
rectangle[3]=display._workout[52]/2;

SET..CLIP_RECTANGLE (display_handle, rectangle);
INQUIRE_CLIP_RECTANGLE (display_handle, rectangle);
SET_INPUT_EXTENT (mouse_handle, rectangle);

/*Restore the output device’s cliprectangle to full screen */
rectangle[2] =display_workout[51];

rectangle[3]= display_workout[52];
SET_CLIP_RECTANGLE (display_handle, rectangle);
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3.123 SetLine ColorIndex

Class
Attribute Functions
Inputs
dev_handle CGlIhandle for a currently open workstation
ind_in requested color index; 0 to the device maximum
Outputs
None
Value Returned
20 selected color index
-1 erroroccurred; actualerrorcanbe
retrieved byinvoking Inquire CGIError
Related Functions

Inquire Color Representation
Inquire Line Representation
Open Workstation

Output Arc

Output Elliptical Arc
Output Polyline

Set Color Representation
SetLine Cross Section
SetLineType

Set Line Representation
SetUser LineType

Description

The Set Line Color Index function sets the color index for subsequent
polylines and arcs.

At least two color indices are provided: foreground and background.
Colorindices range from Oto a device-dependent maximum.

Use the Set Color Representation function to change the appearance of a
colorindex.
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If the color specified is invalid, the closest value in range is chosen. In any
case, the selected colorindexisreturned.

See the Open Workstation parameter work_out[13] to determine the
number of colorindices available to thedevice represented bydev_kandle.
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3.124 SetLine Cross Section

Class
Attribute Functions
Inputs
dev_handle CGlhandlefora currently open workstation
bitmap_handle handle of the bitmap to use when drawing line
primitives
Outputs
None
Value Returned
20 no error
-1 : error occurred; actual error can be retrieved by
involing Inquire CGIError
Related Functions

Inquire Line Representation
Output Polyline

Set Background Mode
SetLine Color Index
SetLine Representation
SetLine Type

SetLine Width

Set User Line Type
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Description

Lines have a visually square cross section with a width specified by the Set
Line Width function. The input argument, bitmmap_handle, specifies
whether a solid pattern, a pre-defined pattern, or a user-defined bitmap
pattern will be used to fill fat polylines. The range of values and meanings
for the argument bitmap_handle is:

0 fill fatlines with the solid currentline color;

1-n fillfatlineswiththe correspondingpatternindex,
in the currentline color (where #isthenumber of
pre-defined patterns supported bythe device);

>n bitmaphandle ofbitmap usedtofillfatlines.

Fatdashed lineshavethe dash pattern scaled by theline width. Line cross
section is ignored for lines of width zero. If the current background mode
is opaque, the background part of dashed lines isdrawnwith the Solid Fill
background color.

If an invalid bitmap_kandle is specified, no change is made and the Invalid
Range Error isreturned.
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3.125 SetLine Edit Characters

( ) Class

Attribute Funckions
Inputs
dev_handle CGlhandlefora currently open workstation
line_del character to use to delete previous line;
CTRL-U (NAK)isused asthe default
char._del characterto use to delete previous character;
CTRL-H (Backspace) isused asthe default
Outputs
None
Value Returned
(.
hated 0 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
Request String
Sample String
Description

The Set Line Edit Characters function sets the current Jine editing charac-
ters. Theyapply to the Request String and Sample String functions only.
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3.126 SetLine Representation

Class
Attribute Functions =
Inputs
dev_handle CG1lhandle fora currently open workstation
n thenumber of elementsin the array artrib
attrib[0] linetype: .
0 user-specified; see artrib[2], attrib[3]
1 solid
2 longdashed
3 dotted
4 dashed-dotted 5
5 medium dashed )
6 dashedwith2dots
7 shortdashed
>7 device-dependent
attrib[1] linecolorindex

attrib[2], attrib[3]  specifies a 32-bit user-defined line type; azrib[2]
is the low-order half, a#trib[3] is the high-order
half
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attrib[4] line width in VDC units
attrib[S] line cross section:
0 solid

1-n fillstyleindex, when fill style interioris pat-
ternorhatch

>n bitmap handle of user-defined cross sec-

tion

Outputs
None
ValueReturned

20 _ 1o error

-1 error occurred; actual error can be retrieved by

" invoking Inquire CGIError

Related Functions

InquireLine Representation
Open Workstation

Output Arc

Output Elliptical Arc
Output Polyline

Set Line Color Index

Set Line Cross Section

Set Line Type

Set Line Width

Set User Line Type

Description

The Set Line Representation function uses the specified atwibutes in
future line primitives. This function may be used instead of the following
individual attribute setting functions:

SetLine Type

Set Line Color

Set UserLine Type
Set Line Width
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The values of the input parameters attrib[2] and atzrib[3] are valid only if
attrib[0] is 0. In the C language, addressing of these two 16-bit elements
maybe accomplished through type casting; for example: .

(*((long*)(&attrib[2])))

It is the responsibility of the individual language bindings to do whatever
word orbyte reordering is necessary to accomplish the above assignment.

The line color attribute sets the line colorfor subsequentline primitives.

The line type attribute behaves as specified in Set Line Type. If the
specified line type is O (user-specified), attrib[2], attrib[3]specifies the dash
pattern to be used for polylines. An example of how the application may
set the dash pattern in C Language follows:

dash_patt=0xFOFOAOAOL;
*((long *)(&attrib[2])) = dash_patt;

The polyline texture may be either a line width or line cross-section
definition. If the textureis aline width, the width is specified in ar¢rib[4]. If
the texture isin the form of a line cross-section, the bismap handle for the
linecross-section definition is specified by attrib[S].

When only part of the input atwibute array is passed in rather than the
whole array, the effect will be as if one had called an inquiry of the full
array, copied onto that inquiry the part of the array actually passed in, and
then invoked the set with the entire array.

Only exactly correct attribute settings are accepted via the attribute array.
If a requested atwibute setting is not available, the current setting of the
attributeis not changed. This behavior differsfromtheindividual attribute
setting functions, where defaults and adjustmentsare available. Theintent
isthat the setting functions be used to set all the attributes associated with a
given primitive to values derived from an earlier inquiry.

See the Open Workstation parameters work_out[6], work_out{7], and
work_out[13]for device-dependentinformation regardingthis function.
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Class
Attribute Functions

Inputs

dev_handle
type_in
Outputs
None

ValueReturned

20

-1

Related Functions

SCO CGI Functions

CGTIhandlefora currently open workstation

requested line type

selected line type

error occurred; actual error can be retrieved by
invoking Inquire CGIError

Inquire Line Representation

Open Workstation
Output Arc

Output Elliptical Arc
Output Polyline

Set Line Color Index

SetLine CrossSection

SetLine Width

SetLine Representation

SetUserLineType
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Description
The Set Line Type function sets theline type (dash pattern)for subsequent
polylines and arcs. The total number of line types available is device-
dependent. However, the following standard set of pre-defined line types
are provided on alldevices:

0 user-defined
solid
longdashed
dotted
dash-dotted

medium dashed

dashed with two dots

NN AL e

shortdashed
>7 device-dependent
Iftherequested line typeisinvalid, line type 1 willbe used.

See the Open Workstation parameter work_out[6] to determine the
number of line types available to the device represented bydev_handle.
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3.128 SetLine Width

Class
Attribute Functions
Inputs
dev_handle CGlIhandleforacurrentlyopen workstation
wid_in requested line width in VDC units
Outputs
None
ValueReturned
20 selected line width
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

InquireLine Representation
Open Workstation

Output Arc

Output Elliptical Arc
Output Polyline

Set Line Color Index
SetLine Cross Section

Set Line Type

Set Line Representation
SetUserLineType

Description

The Set Line Width function sets the width for subsequent polylines and
arcs.

If the requested line width is outside of the device’s capabilities, the line
width is set to one deviceunitand returned in VDC units.
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See the Open Workstation parameter work_out[7] to determine the
number of line widths available to the device represented by dev._handle.
See the Open Workstation parameters work_out[62] and work_out[63] to
determine the minimum and maximum line widths for the device

represented by dev_handle.
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3.129 SetMarker ColorIndex

Class
Attribute Functions
Inputs
dev_handle CGIhandlefor a currently open workstation
ind_in requpsted marker color index; 0 to the device
maximum
Outputs
None
ValueReturned
20 selected colorindex
-1 error occurred; actual error can beretrieved by
invoking Inquire CGIError
Related Functions

Inquire ColorRepresentation
Inquire Marker Representation
Open Workstation

Output Polymarker

Set Color Representation

Set Marker Height

Set Marker Representation

Set Marker Type

Description

The Set Marker Color Index function sets the color index in which subse-
quent markers will be displayed.

At least two color indices are provided: foreground and background.
Color indicesrange from zero to a device-dependent maximum.

Use the Set Color Representation function to change the appearance of a
colorindex.
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If the color specified is invalid, the closest value in rangeis chosen. In any
case, theselected colorindexis returned.

See the Open Workstation parameter work_out[13] to determine the
number of color indices available to thedevicerepresented bydev._handle.
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3.130 SetMarker Height

Class
Attribute Functions
Inputs
dev_handle CGIhandle fora currently open workstation
hgt_jn requested marker height in VDC units
Outputs
None
ValueReturned
20 selected heightin VDCunits
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Marker Representation
Open Workstation

Output Polymarker

Set Marker Color Index

Set Marker Representa%on

Set Marker Type

Description

The Set Marker Height function sets the size of subsequent polymarkers.

If the requested marker height is outside of the capabilities of the device,
the marker height is set to the closest device size. If the requested marker
height does not exactly map to a device-supported size, then the largest
device size that is not greater than the requested marker height is used.
Marker sizes, justlike graphics text sizes, are specified by VDC values.

See the Open Workstation parameter work_out[9] to determine the
number of marker sizes available to the device represented by dev_handle.

See the Open Workstation parameters work_out[64] and work_out[65] for
the minimum and maximum marker heights.
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3.131 SetMarkerRepresentation

Class

Attribute Functions

Inputs

dev_handle

n

attrib[0]

attrib[1]
attrib[2]

attrib[3]

attrib[4] -

attrib[5]

3-260

CGTIhandle for a currently open workstation
number of elements in the array attrib
requested marker type:

0 user-specified; seeattrib[3]

1
2
3
4 [
5 X
6 <

>6 device-dependent

markercolorindex

marker heightin VDC units; used only if atzrib[0]
isnot0 -

handle of bismap for user-specified marker;
valid onlyif aztrib{0]is O

x coordinate of the marker hot spot;used only if
artrib[0]isO

y coordinate of the marker hot spot; used onlyif
antrib[0]is O
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Outputs
None
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions

Inquire Marker Representation
Open Workstation
OutputPolymarker

Set Marker Color Index

Set Marker Height

Set Marker Type

Description

The Set Marker Representation function uses the specified attributes in
subsequent polymarker primitives.

When only part of the input attribute array is passed in rather than the
whole array, the effect will be as if one had invoked an inquiry of the full
array, copied onto that inquiry the part of the array actually passed in, and
then invoked the set with the entire array.

Only exactly correct attribute settings are accepted via the attribute array.
If arequested attribute settingis not exactly available, the current setting of
the attributeis notchanged. This behavior differs from the individual attri-
bute setting functions, where defaults and adjustments are available. The
intent is thatthe setting functions be used to set all the attributes associated
with a given primitive to values derived from an earlier inquiry.

Bitmap selection is independent of the marker type. In other words, one
can set a bitmap in a given call to Set Marker Representation while not
selecting the marker bitmap type, and then at a later time select bitmap

type, gettingthe selected bitmap.

See the Open Workstation parameters work_out(8], work_out[9], and
work_out[13] for device-specificinformationregarding this function.
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3.132 Set Marker Type

Class
Attribute Func#ons

Inputs

dev. handle CG1Ihandle for a currentlyopen workstation
type_in requested marker type

Outputs

None

Value Returned

20 selected marker type

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Inquire Marker Representation
Open Workstation

Output Polymarker
SetMarker Color Index

Set Marker Height
SetMarkerRepresentation

Description

The Set Marker Type function sets the marker (symbol) type for subse-
quent polymarkeroperations,
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The total number of markers available is device-dependent; however, the
following sixmarker types are always provided:

0 user-specified
1
2 +
3 *
4 a
5 X
6 <
>6 device-dependent

If the requested marker typeis out of range, type 3is used.

See the Open Workstation parameter work_out[8] to determine the
number of marker types available to the devicerepresented bydev. handle.
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3.133 SetPenSpeed

Class
ControlFunctions
Inputs
dev_handle CGlhandlefora currently epen workstation
speed requested pen speed as percentage of maximum
speed; 1-100 :
Outputs
None
Value Returned
20 . selected pen speed
-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError
Related Functions
None
Description

The Set Pen Speed function sets the plotter pen speed to a percentage of
the maximum speed between 1 and 100. Requested speeds outside the
range will be set to the closest speed within range. This setdng affects only
plotterdevices.

This call can be used to slow down a plotter when using nonstandard inks
ormedia.

The mapping from requested pen speed to actual speed on a particular dev-
iceis device-dependent.
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3.134 SetUserLine Type

Class
Attribute Functions
Inputs
dev_handle CGThandle for a currently open workstation
pattern 32bitintegerto be used as theline dash pattern
Outputs
None
Value Returned
20 no error
-1 error occurred; actual error can be retrieved by
invokingInquire CGI Error
Related Functions

Inquire Line Representation
Output Arc

Output Elliptical Arc
Output Polyline

Set Line Color Index

Set Line Cross Section
SetLineRepresentation

Set Line Type

Set Line Width

Description

The application may define a line dash pattern (style) and use that
definition when drawing polylines. The pattern is defined by the use of a
32Ditinteger, where each bit thatison (1) representswhen a pixel is turned
on and each bit that is off (0) represents when a pixelis turned off. The
currentwritingmode and background mode will be honored.
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As an example, the following pseudocode segment sets up a pattern of a
longdash, followed by adotusing a hexadecimal constant todefinethe pat-
tern.

longint pattern = FC30FC30hex

SETUSERLINETYPE (dev..handle, pattern)

SETLINE TYPE (dev_handle, 0)

The defaultuserlinetype is solid (FFFFFFFF hex).
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3.135 Set Writing Mode

Class

Control Functions

Inputs
dev_handle CGIhandle for a currently open workstation
mode_in requested writingmode

Table 3-2. Writing Modes

1 | d=0(clear, allbits of colorindexoff)
2 d=dands
3 d=(notd)ands
4 | d=s(replace)
5 d=d and (nots)
6 | d=d(nochange)
|7 | d=dxors
8 | d=dors(overstrike)
2 | d=not(dors)
10 | d=not(dxors)
11 | d=notd
12 | d=(notd)ors
13 | d=nots
14 | d=dor (nots)
15 | d=not(dands)
16 | d=1(allbits of color index on)

Key: s=colorindex of sourcepixel to write
d = color index of destination pixel on display
surface
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Outputs
None

Value Returned

20 selected writing mode

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

CopyBitmap

Inquire Drawing Bitmap
Open Workstation
Output Arc

OutputBar

Output Cell Array
Output Circle

Output Ellipse

Output Elliptical Arc
Output Elliptical Pie Slice
Output Filled Area
Output Graphics Text
Output Pie Slice

Output Polyline

Output Polymarker
Select Drawing Bitmap

Description

The Set Writing Mode function sets the current writing mode. It specifies
the boolean operation that is performed between the color indices of the
source and destination pixels when graphics such as lines, text, and filled
areas are placed on the display.

Default values are device-dependent. Mode 4, replace, is the default for
printers and screen devices. Mode 8, overstrike, is the default forplotters.
Plotters do not honor writing mode. If an invalid mode is selected, the
defaultisused.

Writing modes will work on the printers in a manner similar to screen dev-

ice operation. If two objects are displayed on top of each other, theresult
willbedetermined bythe currentwritingmode.
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See Open Workstation parameter work_out[46] to determine the number
of writingmodes available to the device represented by dev_handle.

Note

This function refers only to Graphics Mode. Itdoesnot affect cursor
text.
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3.136 Update Workstation

Class
Conwol Functions

Inputs

dev_haudle CGlhandlefora currentlyopen workstation
Outputs
None

Value Returned

0 no error

-1 error occurred; actual error can be retrieved by
invoking Inquire CGIError

Related Functions

Clear Workstation
Close Workstation
Inquire Drawing Bitmap
Open Workstation
Select Drawing Bitmap

Description
The Update Workstation function displays all pending graphics on the

workstation. For printers, this causes the current picture to be output and
the printer to be advanced to top-of-form.
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Error Codes

A.1 Overview

This appendix lists the error codes that are returned by SCO CGI func-
tions.

SCO CGI functions always return to the calling program, whether the
requested operation was successful or not. Each function returns a value
that indicates the results of the request. (These values are listed for each
function in Chapter 3 under theheading Value Returmed.) In this way, the
condition of the graphics subsystem is made available to the application
program which can then take appropriate action without losing control of
the system. This also places the responsibility for checking error status,
informing the user, and attempting errorrecovery, on the application pro-
gram.

In general, a negative return always implies an error and a return greater

than or equalto zeroindicatesno error.

By default SCO CGI does not display error messages on the system con-

sole. Errorcodes are either system dependent error codes or CGIspecific
error codes.

The system dependent error codes are the negated value of error codes
foundin theXENIX Operating System includefile /usr/include/errno. k.

The CGI specific error codes are referenced by the following list of four
digit numbers. Explanations of the CGI specific error codes are also
included.

A.2 Error Code Descriptions

Code Description

-2000 ILLEGAL HANDLE
An incorrect device handle was specified.
Check the device handle value returned by the
Open Workstation routine.

-2001 UNKNOWN DRIVERFILE
The device driver file does not exist.

Within SCO CG], devicedrivers arereferred to
by logical device names, (e.g., DISPLAY,
PRINTER, PLOTTER, etc.). These names must
beassociated with graphics device drivers.
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1. Check that you are requesting the correct
device. Refer to the section entitled Set-
ting Environmental Parameters, in the
release notes. Examine the information
about assigning logical device names to
graphics devices.

2. Check that you have spelled the device
name correctly.

3. Check that the driver you are re.questing
islocated in the VDIPATH specified.

NODRIVERFILE
The name of the logical device was not found.

Recommended Action

Ensure thatthelogical device name is defined in
the currentshell environment.

CANNOT START DEVICE DRIVER
The fork command failed to start the graphics
devicedriver asanewprocess.

Recommended Action

1. Wait until the totalnumber of executing
processes is less than the system imposed
process limit.

2. Wait until the total number of executing
processes for a single user is less than the
system imposed process limit.

3. Check to see if there is enough paging
space or physical memory for the pro-
cess. If necessary, increase the paging
areaor add more physical memory.

NO MORE DEVICE DRIVERS CAN BE
OPENED
The device driver cannot start because the max-
imum number of device drivers are already
opened.

Each application is limited to having no more
than eight graphics devices open simultane-
ously.
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-2007

ErrorCodes

Recommended action
Close one of the open graphics devices.

CANNOT CREATE SEMAPHORE
The device driver cannot startbecause a system
semaphore cannot be acquired.

Recommendedaction

See the CANNOT ATTACH MEMORY
AREA error.

CANNOT CREATE SHARED MEMORY
AREA

The device driver cannot start because a system
shared memory area cannotbeacquired.

Recommendedaction

See the CANNOT ATTACH MEMORY
AREA error.

CANNOT ATTACHMEMORY AREA

The device driver cannot start because a system
shared memory area cannot be attached to the
device driver process.

Recommended action

The previous three error messages occur when
the inter-process communication (JPC) of the
system will not allow a device driver to start.
Some possible correctivemeasures are:

1. Reduce the size of the shared memory
buffer. This is done by changing the
value of the SHMMAX environment vari-
ableas explainedin thereleasenotes.

2. Rebuild the operating system with more
IPC areas and reboot your system.

3. Remove any unused shared memory
areas with theipcrm(1) command.

4. Temminate any unused running applica-
tions.
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-2019

-2020

-2021

-2022

-2023

-2024

DEVICEBUSYERROR
The requested channel’s physical device is in
use and, therefore, not available.

Thiserroris generated when a lock file has been
createdforthe deviceyou are attempting to use.
A lock file is created each time you perform
graphics to a device that is not assigned to the
logical device /dev/tty. The naming of the lock
filehastheform:

/tmp/LCK..ttynn

Where nn is theidentificadion of the logical dev-
icebeingrequested. :

Recommended action

1. If the lock file was created by another
graphics application, then you must wait
for that other graphics application to
release control of the device.

2. If the file was a remnant of a previous
program error, delete the lock file and
rn yourprogram again.

OPENDEVICEERROR
The physical device associated with the
requested channel could not be opened.

CREATE LOCKFILEERROR
Unable to create the lock file for the requested
logical device.

UNABLE TO CREATEPROCESS
The attempt to create a process to associate with
the requested channel failed.

FILECREATION ERROR
Attempt to create a file to be used for I/O
redirection failed.

INVALID DEVICE ASSIGNMENT
The requested channel has an invalid device
assignment.
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-2026

-2027

-2028

-2029

-2977

ErrorCodes

Recommended action

Check your environmental settings with the
eny(1) system command.

COULD NOTOPENFONTFILE
The Font Manager could not open the
requested font file.

FONT DOES NOT EXIST
The requested font index is out of range or the
font does not exist.

FONT FILEMISSING

The Font Manager could not find the requested
font file. Thiscanindicatethat thefontdatabase
fileisout of date.

Recommended action

Run the font utiliy program instfont to update
thefont database file.

MISSINGFONTMANAGERDATABASEFILE
The Font Manager could not find the database
file fontlist.dat.

Recominended action

Check your environmental settings with the
eny(1) system command. If the font path is
correctly set, and if font data files exist but the
font databasefile fontlist.dat does not exist, exe-
cute the font utility program instfont to create
the database file. See the release notes for
inswructions on howto setup yourfont path.

READFONTFILEERROR
The Font Manager encountered an error while
readingthefont file.

CGIALREADYLOADED

This error is returned from Load CGI and
should be ignored. It is there for compatibility
withDOS applications.

DEVICEDRIVER ERROR
An error occurred when calling the device
driver.
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-3001

-3005

-3008

-3090

-5000

DEVICEDRIVER INVALIDRANGEERROR
A parameter that was passed from the applica-
tion was out of the valid range for the operation.

Reconunended action

Check the routine description in Chapter 3,
SCO CGI Functions, and the appropriate
language reference booklet for the correct
parameter definitions.

HANDLEINUSEERROR
The bitmap handle is in use and can not be
deleted.

INCOMPATIBILITYERROR
The device driver and the CGI controller are
incompatible.

TOOBIGBITMAPERROR
Therequested bitmap is toolarge.

DEVICEDRIVER COULDNOTMALLOC
There is insufficient memory to create the
intended bitmap.

INVALID PAGEERROR
The physical pageisinvalid.

DEVICENOTIN CURSORMODE
The deviceis not in cursor text mode.

DEVICEDRIVERNOTCAPABLEERROR
The specified device is not capable of perform-
ing the requested function.
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B.1 Overview
SCO CGI has two major components:

® aset of device drivers that form the interface between the CGIand
specific graphics peripheral devices; and

e the binding part of the graphics application that provides a
computer-independent environment forgraphics.

B.2 Device Drivers

The device drivers are provided as executable modules that can be called
from an application program, to convert deviceindependent data to
device-specific data needed to operate graphics hardware.

B.3 Binding Part

The binding portion of the system provides an environment for the crea-
tion of graphics applications that can be transported to any system con-
formingto the graphics standards.

B.3.1 Coordinate Transformation

Graphics information is passed to SCO CGI in virtual device coordinates
(VDC[-32768...432767]) that are independent of any particular device.
The system uses information obtained from the device driver to scale the
virtual coordinates to device coordinates that are consistent with the
values used by a particular graphics device (for example, raster steps). It
also wansformsinput device coordinates into virtual coordinates.

B.3.2 Device-Driver Management

Each physical graphics workstation may have several devices attached. In
addition, SCO CGI allows applications to be device<independent so that
the devices can be interchanged if the need arises. In order to conserve
resourcerequirements, only currently requested device drivers arebrought
into memory. This dynamic loading of device drivers means that the user
neednot be aware of the changes.

The SCO CGI Open Workstation routine loads the driver from disk
storage before performingthe graphics operation.
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SCO CGI also incorporates a metafile driver that generates metafiles con-
sistentwith the proposed ANSI CGM standard. Thiscapabilityisinvoked
by assigning METAFIL as the output device. The metafile device driver
creates a metafile that is saved on the system storage device.

Metafiles may be read using a separate SCO product called (see the
Programmer’s Guideformore information).

The device driver file names must be unique, but there are no other con-
straints. For example, the device driver file name for a Hewlett-Packard
Thinkjetprinteris: thinkjet

B.3.3 Error Handling

The condition of the graphics subsystem is made available to the applica-
tion program which can take appropriate action withoutlosing control of
the system. It is the responsibility of the application program to check
errorstatus, inform the user, and attempt error recovery.

Open Workstation and all other functions also return a value (error state)
that indicates whether the requested command was completed success-
fully. If a negative value is returned after issuing a command when using
SCO CGI high-levellanguage bindings, invoke Inquire CGIErrorto iden-
tify the specific error, or invoke Output CGI Error to print the associated
error message. Messages associated with each error value are listed in
AppendixA , ErrorCodes.

Error code valuesarederived accordingto the followingrules.
® A negative code indicates an error.

® A code greater than or equal to zero indicates that the function call
completed successfully.

e Error codes are either system dependent error codes or CGI
specificerrorcodes.

Device drivers are designed to perform the operations requested by the
application to the best of the device’s ability. However, some devices are
not capable of performing certain operations. For instance, a vector dev-
ice such as a plotter cannotperformbitmapoperatons. In sucha case, the
device driver returns to the application an error indicating that the device
driveris not capable of performingthat operation. Any errors prevent the
driverfrom completingthe requested operation.
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Cursor Addressing Mode has no effect on printers or plotters. It doesnot
return errors; instead, the functions are ignored. Inquire Addressable
Character Cells returns an error message indicating that cursor text is not
available.

B.3.4 Graphics Emulation

The CGlincorporates manysophisticated graphicsnotions. In many cases
the capabilities offered by a graphics device are only a subset of the total
CGI possibilities. In order to ensure application portability, some func-
tions that are not supported directly by the device are emulated by
SCO CGI. Refer to the SCOCGI Device Driver Supplement for device-
specificinformation.
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C.1 Raster FontFile Architecture

This description provides applications developers and users the capability
to construct additionalfontsthat can beaccessed and displayed through an
SCO device driver, thus allowing a widerange of character sets, font faces,
andsizes.

The font information is presented as a list of C structure declarations, fol-
lowed by a description of the structure in English. The font file contents
must support the system dependencies associated with word alignment of
data within a C structure. This can be done by doingread or write opera-
tions on the structure, rather than on the individual fields in the structure.
SCO-compatible font files are such that the appropriate C structures can
be read from disk in one operation, without manipulating the bits after-
wards.

C.2 FontFile Format

A raster character font is defined as a collection of bit images that make up
the individual characters of the font. The characters can be of unequal
widths to support proportional character spacing. Kerning is achieved by
moving the second of appropriate pairs of characters to the left; for exam-
ple, the descender of the lowercase j can extend under certain previous
characters. A font can contain up to 256 characters, but not all of the char-
acters need be defined. Each font contains a symbolthatis drawnin place
of arequest for a missing font character.

Text is drawn in various sizes. Three techniques exist for obtaining
different sized characters:

1. supplybitmap descriptions formultiple sizes of characters;

2. allow the characters to be scaled from a single description by pixel
replication; and,

3. allow continuous scaling by multiplying the coordinates of the char-
acter description by a constant factor.

Device drivers currently available support only the first option.

Most bitmap fonts are scaled using the first technique. The font file con-
tains bitmap descriptions of each character in several discrete sizes. This
allows the optimum character design for each size — an important feature
when usinglow-resolution devices.
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C.2.1 ArrangementofData in FontFile

The format of the SCO font file is as follows:

1. OneTXFILEHEADER structure.

2. One TXFONTHEADER s¥ructure.

3. Foreach textsize:

One FONT_METRICS s#&ructure.

One set of long integer-size offsets, each offset pointing to
the start of a character descriptor in the font file.

Onelonginteger-size area that is reserved for future use.

A set of character descriptors, one for each character in the
font.

Each character descriptorincludes:
— One TXTBITMAPCHAR structure.

— Thebitmap of the character.

C.2.2 Constants

Several of the swructures below reference named constants. The values of
these constants are listed here.

#defineMAX FONT_NAME20 /*maximum length of a fontname */

#defineSW_BITMA PO /*font type is Software Bitmap */
#defineHW _BITMAP1 /* Hardware Bitmap */

#define SW_OUTLINE2 /* Software Outline */

#define HW_OUTLINE 3 /*Hardware Outline */

#defineMULTIPLE_SIZES 0 /*if multiplesizes areavailable */

#defineREPLICABLE1 /*if thefont is pixel replicable */
#defineSCALEABLE2 /*ifthefontisscaleable */
#define ASCIIO /*ifthefontis X3.4 ASCII*/
#define ANSI 1 /*ifthefontisANSI*/
#define SPECIAL 2 /*otherwiseitis special */
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#defineMONO_SPACEDO /*ifthefontismono-spaced */
#definePROPORTIONAL 1 /*ifthefontis proportionallyspaced */
#define NOT_KERNED 0 /*ifkerninginformation is notavailable */
#defineKERNED 1 /* ifkerninginformation isavailable */
#defineUNROTATEDO /* font containsonly(P rotation */
#defineROTATED1 /* only90°rotation charactershere */

#defineBOTH_.ROTATIONS2  /*both 0° and 90° data available */

C.2.3 FontFile Header

Thefontfile header provides the user with information about the contents
of a file. This information is not useful to the program using the font, but
identifies the font file for the user. Aftertheidentifyinginformation, there
is azero byte followed by a CTRL-Z to terminate the file description.

typedefstruct{
char font_desc[128]; /* English descriptionoffont*/
charcopyright[126]; /* Copyrightnotice*/

charnull; /*EOS mark*/
char CTRL z; /*EOF mark forsomesystems*/
} TXFILEHEADER;

font_desc: 128 characters of text

This is a readable version of the contents of the font file. Itis
seen when the file contents are dumped, but has no effect on
computer programs. It usually contains a carriage return at the
end so thatthe copyright notice will appearon anew line.

copyright: 126characters oftext
This contains the name of any copyright holder on the file con-
tents.

null: one character containinga zero
If the header is read and displayed as a stringin C, this will ter-
minate the string,

CTRL_z . one character containinga CTRL-Z character (decimal26)

C.2.4 FontHeader

The font header contains information necessary to display the characters
from the font. Thisinformation describes the characteristics of the font,
independent of itssize. Itis of little importance to the application user, but
is useful to the programmerforgeneralinformation about the fonts.
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typedefstiuct{
intfont_version;
charfont_type;

charnom_char;
charspacing_type;

/* SCO fontfileversion */

/* SW_BITMAP,
HW_BITMAP, ... */

/* the "nominal” character */

/* MONO_SPA CED,

PROPORTIONAL*/
charcharacter set; /*0*/
char font_start; /*first character in font */
charfont_end; /* last characterin font */
char undefined_char; /* whatto substitute for missing
chars*/
charnum_sizes; /* number of discrete sizes */
charsize_info; /* REPLICABLESCALEABLE
MULTIPLE_SIZES */
charrotations; /*UNROTATED, ROTATED,
BOTH_ROTATIONS*/
intnom _horiz; /* nominalpixelsize
(micrometers) */
int nom_vert; VALY
charkemed; /*Onokerning, ikerned */
charfont_name(MAX FONT_NAME]; /*fontname*/
FONT_METRICS *metrics;
} TXFONTHEADER;
font_version: an integer-size positive integer
This is the SCO file format version number. This documenta-
tion describes Version 2, so any file you build should have a
binary2here.
font_type: achar-size non-negative integer
Because this documentation describes software bitmap fonts,
this structure member should alwayscontain the constant
0(SW_BITMAP).
nom_char: asingle char
This is the character around which the font is designed. Most
font designers use the capital Mas the basis for the size of the
other characters.
spacing_type: achar-sizeflag

Ifthisvalue is 0, the font system assumes thatall characters in
the file are the same width. This allows system efficiencydur-
ingthe display of characters from this font.
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achar-sizeflag
As of Version 2 of the font file, no drivers look at this flag. It
should be setto zero for future compatibility.

a charwhichrepresents the lowest-valued character defined in
thisfile

For example, a decimal 32 in this position indicates that the
first defined character is the ASCIIspace character, and that
no ASCII control characterswere defined.

acharacter representing the last defined characterin the font

A decimal 127 indicates that ASCII rubour was the last
defined character.

a single character declaring the character to supply in place of
undefined entries in the character table

When the font system encounters a character that is not
defined, a character chosenbythefont designeris substituted.
The character is usually the space or ? A character is con-
sidered undefined if it lies outside the range specified by
font_start and font_end, or if its description contains zero
bytes (indicated by two adjacent values in the array of byte
offsets being identical).

achar-size positive integer

This value indicates the number of separate sizes of characters
that are defined in the file. num_sizes determines the number
of FONT_METRICS structures in the file, and the number of
byte offset arrayspointing to character descriptions.

achar-size integer

This value describes the technique used to change sizes in this
file. If the value is zero (MULTIPLE_SIZES), there is a
separate bitmap for each discrete character size. If the valueis
one (REPLICABLE), the fontis designed to use pixel replica-
tion of the base character description to create different sizes.
if the value is two (SCALEABLE), the font description is
such that continuous scaling canbe performed onthefont. As
of Version 2 of the font file, the only supported value for this
parameterisMULTIPLE_SIZES (zero).

achar-sizeflag

This value is zero (UNROTATED) if the font contains only
characters meant to be displayed at a font rotation angle of 0
(or 180) degrees. A value of one (ROTATED) indicates the
file contains only characters suitable for display at 90 or 270
degrees. BOTH_ROTATIONS (two) means that character
descriptions for both orientations exist. This flag is used in
fonts designed for devices whose pixels arenon-square.



SCO CGI Programmer’s Guide

nom_horiz, nom_vert:

kemed:

font_name:

metrics:

two positive integers

These describe the horizontal and vertical pixel size (in
micrometers) of the target device. Device drivers whose pixel
sizes do not match these values within an acceptable tolerance
(device-specific) will not try to display characters from this
fontfile.

an char-sizeflag

This flag’s value is one if the font contains any characters
whose descriptions exceed the cell boundary, for example,
italic fonts. Device drivers require more time to display fonts
designed with kerning,

achararray ofsize MAX_ FONT_NAME
Thisarrayholdsthenameofthefont.

apointer-sizelocation
This should be set to zero in the font file. It is a place hol*-~:
and receives a value when thefileisread into memory.

C.2.5 FontMetrics

Each character size for a font has a block of information describing the
general dimensional characteristics of thefontin this size.

typedefsteuct {
intchar_height;
intchar_width;
int cell_height;
int max_beight;
intcell_width;
intmax_width;
intbaseline_offset;
intbody_offset;
intspace_width;
inthalf line;
charrotated;

int *width_table;
int*kera_table;

3} FONT_METRICS;

char_height:

/*nominal characterheight*/
/*nominalcharacterwidth */
/*nominalcellheight*/

/* maximum cellheight*/

/* nominal ceR widtk */

/*maximum cell width */

/* font baselineoff set */

/* distance from left cell edge to charrect */
/* fontspace width forthis size*/

/*halfwaybetweenbaseand czp line*/

/*UNROTATED, ROTATED,
BOTH_ROTATIONS*/

aninteger
This describes the design height of a character, measured
between the base lineandthe cap line.



char_width:

cell_height:

max_height:

cell_width:

max_width:

baseline_offset:

body._offset:

space_width:

half_Jine:

rotated:

FontFile Architecture

aninteger

The typical width of a character in this size. Usually, thisvalueis
the width of the nominal character from the TXFONT-
HEADER structure.

aninteger

This value describes the total designed height of character cells
in this font at this size, including the distance necessaiy to prop-
erlyspace thisline of text from the ones above and below.

aninteger
This value describes the maximum height attained by any charac-
tercellinthe font.

aninteger

This value describes the typical cell width. It contains the char-
acterwidth, plus any extra space needed on the sides to properly
position adjacent characters.

aninteger
This integer contains the maximum of allcellwidthsin the font at
this size.

an integer.

This value desciibes the offset from the bottom of the cell to the
character baseline. (See Figure 3-14, The Font Coordinate Sys-
tem for an illuswation.)

aninteger

This value gives the offset from the left edge of the character cell
to the beginning of the character body. For proportionally
spaced fonts, this value is the minimum of those givenin theindi-
vidual characters. A negative value here means that a character
in the font exceeds the cell edge to the left (is kerned). (See Fig-
ure3-14, The Font Coordinate System in Chapter3 for anillustra-
tion.)

aninteger
This value givesthe width of the space character in this size.

aninteger

This value describes the distance from the base line to the half
line of the font. Usually, this value points to the position at
which the center line of the B and E characters are located. It
need not be exactly half the distance between the baseand cap
lines.

achar-size flag

This flag determines whether the set of characters is to be treated
as a rotated or non-rotated size. It is possible to have two
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FONT_METRICS structures describing characters of identical
char_height, one of which has rotated = UNROTATED and
another ROTATED. It is also possible to describe some sizes
with rotated = BOTH_ROTATIONS, and some with separate
bitmaps for the two orientations. Be sure to have atleastone size
foreachrotation if the FONT_HE ADER allows both rotations.

width_table, kern_table:

twointeger pointers

These two values exist for future compatibility, and are not used
for fonts whose font..version is 2 (see Font Header Structure
above.)

C.2.6 CharacterDescriptor

Each character descriptor contains complete information to display a
character. Theinformation is asfollows:

typedefstruct{

char char_id;
inthoriz_offset;
intchar_width;
intchar_height;
intcell_width;

int cell_height;
unsigned num_bytes;
char *bits;

} TXBITMAPCHAR;

charbitmap[num_bytes];

char_id:

horiz_offset:

char_width:

/*Which character s this */
/*wheredoes the characterstart */
/* size of theactual character */

/‘ NNy /

/*size including spacing */
Jennnay

/* (width+7)/8*height*/

/* filled by user to point to bitmap */

/*thebitmap */

acharcontaining the character described by this structure

This value is used for consistency checking, to be sure that the
array of byte off sets actually pointsto the correct TXBITMAP-
CHARentryinthefile.

aninteger

The distance between the left-hand edge of the character cell
and the body of the character. For kerned characters, this
value maybe negative. Inthat case, the bitmap description of
the character starts at the character edge, not the cell edge.
(Seebody offset inFigure 3-14, The Font Coordinate System in
Chapter 3 foranillustration.)

anon-negativeinteger
This value describes the number of pixels across the character
body. If the sum of this number and the koriz_offset exceeds



char_height:

cell_width:

cell height:

num_bytes:

bits:

bitmap:

FontFile Architecture

the cell_width, the bitmap width is increased on the right to
hold the extra pixels. (See Figure 3-14, The Font Coordinate
Systemin Chapter3 for an illustration.)

anon-negative integer describing the height of thischaracter

anon-negative integer
This indicates the width of the character cell the character is
displayed in, including extra spaceatthesidesif needed.

anon-negative integer
Thisindicates the height of the charactercell.

aunsigned integer

This value (between 0 and 65535) gives the number of bytes
needed to desciibe the character. Its value is usually
(cell_width=T7)/8*cell_height, if the character body does not
overlap the cell. If there is any overlap, the extra pixels are
addedtothewidth or heightbeforethisformulaisapplied.

apointertoa character bitmap
This pointer must be filled in with the address of the array that
the character bitmap willberead into.

an array of charvalues

This array is the bitmap description. Thisisnota strictly legal
declaration in C. The size of this array of bytes depends on
num_bytes, and can vary from character to character. The
most significant bit of the firstbyte in this array is the top left
corner of the character cell. Successive bytes desciibethe top
row of the character cell. Eachnewrowstarts on an even byte
boundary: extra bits at the end of each character row are
ignored and should be zero.
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The followingis an example of acharacter descriptor for the character A:

char_id=65

horiz_offset=1
char_width=10
char_height=7
cell_width=12
cell_height=9
Num_bytes=(12+7)/8*9=18

bits={0x00, 0x00, 00000000 0000****
0x06,0x00, 00000110 0000***>*
0xOF,0x00, 00001111 0000****

0x19, 0x80, 00011001 1000****

0x19, 0x80, 00011001 1000****

0x3F, 0xCO, 001111111100%***
0x30, 0xCO0, 00110000 1100****
0x79,0xEO, 011110011110%***
0x00, 0x00} 00000000 Q000 »»**

Inthe above example, thelastfourbitsof each characterroware unused.
C.2.7 Kerned Characters

Characters can be kerned in some raster fonts. This allows the character
cell of one character to overlap the character cell of another character.
This happens in italic fonts. The following explains the structure for
kerned characters.

typedefstruct{

RECTbounds; /*relative to current set-point */
XYsetPoint; /* tothenew set-point */

XYsz; /* numberofbits inboth directions */
introwStep; /*#bytesbetweenrows */

char *bits; /* theactualbitmap */

} KERNED_CHAR;

bounds: aRECT structure
This structure of two XY structures defines the lower left and
upper right bitmap bounds relative to thecurrent setpoint.

C-10
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setPoint: an XY structure
This structure of two signedintegersdefines the deltainx and y
from the current setpointtothenewsetpoint.

szt an XY structure :
This structure of two signed integers defines the size in x andy
ofthe bitmap.

rowStep: asignedinteger
This signed integer is the number of bytes contained in one
row ofthebitmap.

*bits: achar pointer

This array is the bitmap description. The size of this array is
the (((sz.x +7) / 8) * sz.y) bytes and can vary from character to
character. The most significantbitofthe firstbytein this array
is the top left corner of the character cell. Successive bytes
describe the top row of the character cell. Each new rowstarts
on aneven byte boundary. Extrabits at the end of each char-
acter rowareignored and should be zero.

C.2.8 Character Positioning

The character cell is defined so that character spacing can be done as sim-
plyas possible. To achieve properinter-character spacingtheleftside of a
character cell will be placed adjoiningtheright side of the previous charac-
tercell. Thefollowingis an example of placinga Bnexttoan A.

Before spacing
000000000000**** - 000000000000****

000001100000+
000011110000****
000110011000****
000110011000****
001111111100%***
001100001100****
011110011110****
000000000000%***

Afterspacing

011111110000****
001100011000****
001100011000****
001111111000%***
001100001100****
001100001100%***
011111111000%****
000000000000* ***

(oacrvnnneditdraediting
000001100000011111110000
000011110000001100011000
000110011000001100011000
000110011000001111111000
001111111100001100001100
001100001100001100001100
011110011110011111111000
000000 RnuRionRInittiiig

C-11
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C.2.9 AccessingFontFileInformation

This section describes how to get information out of afont file. The sizeof
function is assumed to accommodate padding used by your system’s C
compiler.

C.2.10 Accessing the TXFONTHEADERSstructure

This structure is located immediately after the TXFILEHEADER structure
atthe top of the font file. To access this structure:

1. Seektobytesizeof(TXFILEHEADER).

2. Read sizeof (TXFONTHEADER) bytes into your structure.

C.2.11 Accessing a FONT._METRICS structure

There is one FONT_METRICS structure for each character size in the file.
To accessthe third structure, first set size =2. Then:

1. Setstart=sizeof(TXFILEHEADER )+ sizeof(TXFONTHEADER).
2. Seek to byte start+ sizeof (FONT.METRICS) *size.

3. Read sizeof(FONT_METRICS) bytes into yourstructure.

C.2.12 Accessing a TXBITMAPCHAR stracture and character bitmap

For each character size, thereis an array of longinteger offset values giving
the location of each character in the file. The size of each array can be cal-
culated using two values, font_start and font_end, in the TXFONT-
HEADER structure. The location of the first byte offset array is immedi-
ately after the last FONT_METRICS structure, and TXFONTHEADER ele-
ment num_sizes gives the number of FONT_METRICS structures. If
num_sizes =3, to accessthe character description for the character ch, fol-
low this procedure:

1. Setstart=sizeof(TXFILEHEADER) + sizeof (TXFONTHEADER).
2. Add sizeof(FONT_METRICS) * num_sizes tostart.

3. Settablesize =sizeof (long) * (font_end - font_start +2).

4

Seek tobyte start+ (tablesize * (num_sizes- 1))infile.

C-12
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Read tablesize bytes from file into an array oflongintegers. Call this
array char_starts. (This array is valid until the next time the charac-
ter size changes.)

Setstart=char_starts [ch - font_start).

Setend=char_starts[ch - font_start + 1].

Seekto byte startin the file.

Read sizeo f(TXBITMAPCHAR) bytes into a TXBITMAPCHAR
structure. Read num_bytesbytesinto a bitmap array. Make sure the
bitmap array is large enough for the character you are reading. The

char_id element of this structure should match ch, or there isa con-
sistencyproblem in the file. :

If (end - start) is zero, there is no bitmap defined for this character. The
fontsystem will search for the unde fined_char in this case.

C-13
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D.1 Overview

ASCII Code Chart

The following chart shows the ASCII character codes that are used

throughout the computerindustry.

NUMEERS
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Figure E-1. ASCII Code Chart
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ADE

alpha text

argument

ASCII

Glossary

See ASCII Decimal Equivalent.

Text which can be produced in several discrete
sizes, placed anywhere on the display surface,
and which supports several fonts. Alpha text is
displayed in graphics mode. Compare cursor
text, graphicstext.

One of the independent variables on which the
action or output of a routine depends. Argu-
ments are enclosed in parentheses in the routine
call.

American Standard Code for Information
Interchange. This standard for data transmis-
sion assigns individual 7-bit codes to represent
each of a specific set of 128 numerals, letters,
and control characters.

A SCIIDecimal Equivalent

aspects of primitives

attribute functions

attributes

background color

baseline

A decimal number used in code to represent an
ASCII character. For example, the integer 65
equals the letter A, and the integer 66 equals the
letter B. ADE character parameters are passed
and returned as integers.

Waysin which the appearance of a primitivecan
vary. Aspects are directly controlled by primi-
tive atwributes. -

Functions which alter the appearance of graph-
ics objects created with graphics primitive func-
tions. For example, line style is an attribute
function which affects the appearance of aline,
which is a graphics primitive.

Properties that apply to a display element or a
segment (such as highlighting, color, or charac-
terheight).

The color that determines the backdrop of a
chart or display surface. Compare foreground
color.

The imaginary horizontal line upon which all the
characters in a given line stand. A descender
passesbelowthisline. All baselines of afontare
in the same position within the character
bodies. Seecharacter body.
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binding
BitBIt

bitmap

bitmap font

byte pixel array

calligraphic graphics

canonical rectangle

capline

Seelanguage binding.

A bit boundary block transfer; the act of
transferring a rectangular section of pixels from
a source to a destination bitmap, while in any
given writing mode. See bitmap, writing mode.

A two-dimensional array in memory in which
each element of the array represents a pixel. A
bitmap is used to draw or manipulate graphics
primitives. A raster output device may display
the contents of abitmap.

A textfont in which the character is defined as a
raster bitmap. Compare outline font. See bit-
map.

See pixel array.

Graphics composed of lines. Also called vector
graphics.

On most devices, a pixel is larger than a virtual
device coordinate. When a rectangle is specified
in VDCs, therefore, the actual location of its
corners might be mid-pixel. The canonical rec-
tangle is the rectangle specified by mapping the
VDC coordinates of its lower left corner to
those of the lower left corner of the pixel in
which it falls, and by mapping the VDC coordi-
nates of its upper right comer to those of the
upper right corner of the pixel in which it falls.
See Virtual Device Coordinate, pixel.

An imaginary horizontal line within a character
body which, for many character definitions, has
the appearance of being the upper limit of the
character shape, usually at the height of a capital
letter. An ascender or an accent mark may pass
above thisline. All caplines in a fontare in the
same position within the character bodies. See
characterbody.

Cartesian coordinate system

A coordinate system composed of an x axis
(horizontal) increasing positively towards the
right, and ay axis (vertical) increasing positively
upwards. The axes are positioned at right
angles, and the point of intersection is the origin
(0,0). The position of any point is defined by the



cell array

centerline

CGI

character body

character up vector

choiceinputdevice

clip indicator

clip rectangle

clipping

color index

Glossary

displacement from the origin alongthexand the
yaxes.

An output primitive consisting of a rectangular
grid of equally largerectangular cells, each hav-
ing a specified color. These cells may not map
one-to-one with framebuffer pixels.

A vertical line bisecting the character body. See
character body.

See Computer Graphics Interface.

A rectangle used by a font designer to define a
character shape. All character bodies in a font
havethe same height.

The vector giving the up direction of a charac-
ter. Only the direction, not the length, of the
vector is relevant. The text path is defined rela-
tive to the character up vector. For Text Right,
the text is written along a baseline whose direc-
tion is 90 degrees clockwise from the direction
of thecharacterup vector.

A logical input device thatoffers the user a set of
alternatives and returns an integer value indicat-
ingthe option selected. An example device is a
setof function keys.

An indicator which shows whether graphicsele-
mentsare to be clipped at the limits of Clip Rec-
tangle. See cliprectangle, clipping.

A rectangle defined in VDC space used as a
boundary to specify where graphics elements
areto be clipped. See clipping.

If the visible space is smaller than the virtual
coordinate space, the software must make those
portions of the object outside the visible space
invisible. The coordinates of the clipping rec-
tangle determine which portion of the virtual
coordinate space is visible. If the coordinates
outside the visible space were not clipped, the
image displayed would vary from one device to
another.

An integer identifying a color. The value of a
particular color index depends on the device
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color map

color table

color value

used. For example, color index O may indicate
black for CR Ts and white for plotters. See color
map.

A table designed to provide a range of colors by
defining different mixtures of the RGB color
components. A desired color is referenced by
its assigned number. The identifying numbers
with their assigned colors are called the color
map. Changing colors assigned to the identify-
ing number changes the color map. See RGB.

A workstation-dependent table in which the
entries specify the values of thered, green and
blue intensities defining a particular color, for
use in mapping from a color index to a
correspondingcolor. See color map, RGB.

The values of the RGB (red, green, and blue)
components describing a color. See RGB.

Computer Graphics Interface

control character

control function

coordinate scaling

The Computer Graphics Interface (CGI) is a
standard interface between device-dependent
and device-independent code in a graphics
environment. CGI makes all device drivers
appear identical to the calling program.
SCO CGI is based on CGI and all device
drivers written for SCO CGI must conform to
the CGIspecification.

A nonprintable character, such as a carriage
return, backspace, or bell, that controls an out-
putdevice operation.

A function which allows you to exercise control
over certain aspects of the system and the
display device.

A scaling funchion which transforms points
from one space to another. In SCO CGI all
point coordinates must be specified in Virtual
Device Coordinates with values between -32768
and 32767. These coordinates are then scaled
into values which are appropriate for your
graphics device. See Virtual Device Coordinate,
Device Coordinate.
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coordinate transformation

The act of transforming a particular location
from one coordinate space to another. See

coordinate scaling.

cursor A visual representation of the current address-
ableposition.

cursor keys The keys you use to move the cursor on the
screen.

cursor text Text which is meant to be displayed on a CRT

screen. It is positioned by row and column in
only one size, font, and orientation. Cursortext
is displayed in cursor addressing mode only.
Compare alpha text, graphics text.

DC See Device Coordinate.

default A function-dependent value assigned to a
parameter by the program when no value is
specified by the operator.

Device Coordinate A coordinate expressed in a coordinate system
that is device-dependent.

devicecoordinate unit

A unit of measure for the physical space
represented by the displaysurface.

device driver Device-dependent software that communicates
with aspecific graphicsdevice to to draw graph-
ics on the display surface based on Computer
Graphics Interface functions.

device handle A number returned when the workstation is
opened, which identifies a unique device. See
handle.

device independence The ability to be used on more than one type of
graphics display device.

device space The space defined by the addressable points of a
graphics device.
device units Theunit of resolution of the device; normally, a

pixel. See pixel.
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display device

display surface

dot

echo handle

file

fill area

fill interior style

fill style index

font

foreground color

GDP

A device (for example, a refresh display,
storage tube display, or plotter) on which
display images can be represented.

The part of a display device on which a visible
image appears.

The smallest visible point that can be displayed
on the display surface. See pixel.

The device handle used to display the graphics
cursor on an echo device. See handle.

A collection of related information recorded on
a diskette or a hard disk. The operating system
determines how files are managed. Although a
filemay consist of manybytes of dataresiding in
many disk tracks and sectors, a single filename
identifiesthe entire file.

An output primitive consisting of a polygon
(closed boundary) that may be hollow or may be
filled with a uniform color, a pattern, or a hatch
style.

The style in which any graphics primitive that
honors fill area attributes is filled. It may be
either Hollow, Solid, Hatch, or Pattern.

The index indicating the hatch style or pattern
style with which afill areais filled.

A style and sizeof print for text output.

The color in which graphics output primitives,
fill area outlines, chart nomenclature, grid and
tick marks, or chart and view area frames are
displayed. Comparebackground color.

See Generalized Drawing Primitive.

Generalized Drawing Primitive

graphics cursor

A display element (output primitive) used to
address special geometrical workstation capa-
bilities such as curvedrawing.

A cursor, often in the shape of a plus or a
crosshair, thatisused to enter graphics data.
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graphics device
graphics input device

graphics input mode

graphics mode

graphics output device

graphics primitive

graphics text

halfiine

handle

hardcopy

hard-copy device

Glossary

A device, such as a refresh display, storage
tube, graphics printer or plotter, on which
graphics images can be displayed.

A device, such as a keyboard, mouse, joystick,
ortabletthat transmitsinput data to the applica-
tion.

An interactive mode in which a computer
request causes the terminal to respond with
graphics information. Status information or
control characters may be part of the transmis-
sion.

A mode on a graphics device which permits data
to be interpreted as display-positioning infor-
mation

A device, such as a printer, plotter, or display,
that receives the transmitted graphics from the
application

A graphics primitive is the basic graphics opera-
tion performed by SCO CGI (for example,
drawing lines, markers, and text strings).

Textwhich is infinitely scalable, and which can
be placed anywhere on the display surface. Its
appearance may vary according to the output
device’s capabilities. Graphics text is displayed
in graphics mode. Compare alpha text, cursor
text.

A horizontal line between the capline and the
baseline within the character body, about which
a horizontal string of characters would appear
centrally placed in a vertical direction. All
halflines in a font are in the same positionin the
character bodies. See baseline, capline, charac-
terbody.

A number thatuniquely specifies an object such
as abitmap, workstation, ordevice.

A reproduction on paper of a terminal display.

A device for printing and plottingoutput on a
piece of paper.



hardware font

hatch style

home
host-independent

hot spot

input extent

input function

inquiry function

integer

integer pixel array

joystick

language binding
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The font built into the hardware device. See
font.

A method used to fill closed figures. A hatch
style consists of one or more sets of lines filling
the interior of a particular closed figure. The
hatchinglines include the boundary of a figure.

A starting or default position on the display sur-
face.

Capable of running on a number of operating
systems.

The reference point of a marker or cursor that
corresponds to its specified position on the
display surface. In the case of an arrow, an
appropriate hot spot might be its tip. In the case
of a cross, an appropriate Aot spot might be its
center.

The region of Virtual Device Coordinate space
to which an input device’s Device Coordinate
space will be mapped. See Device Coordinate,
Virtual Device Coordinate.

A function that returns information from the
operator. An input function returns the point
location from the input device, the status of a
valuator or a choice device, or allows input from
the keyboard. It operates in sample and request
modes.

A function that allows your program to deter-
mine the present state of the system. You can
determine the current value of primitive attri-
butes, device capabilities, device state, or error
state.

A whole number; a number with no fractional
part.

Seepixelarray.
An stick-shaped input device that can be
moved in two dimensions to provide display-

positioning information.

The specification of the exact calling syntax and
datatypesfor arguments to be used when calling
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locator

locator input device

logicalinput device

logicalinput value

logical variable

measure

message

metafile

mode

Glossary

functions from a specific programming
language.

See locator inputdevice.

A SCO CGI logical input device providing a
position in Virtual Device Coordinates. For
example, amouseisalocatorinputdevice.

An abstraction of one or more physical devices
which deliver logical input values to the pro-
gram.

An abstraction of a physical value delivered by a
physicalinput device suchas amouse button.

A variable having only two possible values, true
or false.

A value associated with a logical input device
whichis determined by:

® oneormore physicalinputdevices, and

® a mapping from the values delivered by
the physical device.

The logical input value delivered by the logical
inputdevice is the current value of the measure.
See logical input device, logical inputvalue.

A string of characters used to communicate
information to operators at metafile interpreta-
tion time.

A mechanism for retaining and transporting
graphics data and control information. This
information contains a device-independent
description of one or more pictures.

A stateofadevice affectingthe interpretation of
information which it receives, the format of
information which it transmits, orits operation.
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mouse An input device that, when moved across a flat
surface, moves the cursor correspondingly on
the screen. The mouse usually has a button or
buttons that can be pressed to signal locatorter-
mination.

nominal character The prototype character around which a font is
designed.

nominal line width A workstation-dependent default width for a
line. This value is multiplied by the line width
scale factor and mapped to the workstation’s
nearest supported line width.

nominal marker size

A workstation-dependent default size for a
marker. This value is multiplied by the marker
size scale factor and mapped to the
workstation’s nearest supported marker size.

null-terminated string

A one-dimensional array or list of characters.
The end of a string is indicated by the NULL
character(ADEDO).

opaque A mode in which the background pixels of a
graphics primitive are drawn using the current
background color and writing mode. Compare

transparent.
origin The point of intersection of thex andy axes.
outlinefont A character definition in which the edges of the

character are defined by lines, arcs, and splines.
Compare bitmap font. See spline.

output primitives Functions that cause graphics to be drawn on a
display surface. These functions describe poly-
lines, polymarkers, text strings, pixel arrays, fill
areas and generalized drawing primitives. The
invocation of an output primitive function
results in an output primitive, such as a
sequence of markers or polylines. The appear-
ance of output primitives is affected by the
values of primitive attributes.

parameter A value passed between a calling program and a
routine.

G-10



&

S
()

pattern style

pel
physical bitmap

pixel

pixel array

polyline

polymarker

raster

raster graphics

rasterfont

real number

request

RGB

Glossary

A method of filling closed figures with patterns.
A pattern style consists of an array of variously
colored or shaded points. The points maybe the
size of a pixel orlarger. The pattern includes the
boundary of a figure.

See pixel.

The bitmap, as displayed by the output device.
Seebitmap.

The smallest element of a display surface that
can be independently addressed.

An output primitive consisting of a rectangular
grid of color indexes, each having a specified
color. A color index can be either a byte or an
integer value. These colorindexes map one-to-
one with frame buffer pixels.

A graphics primive consisting of a series of
connected line segments.

A graphics primitive consisting of a set of
marker symbols drawn at specified locations on
adisplay surface.

A field of closely spaced lines on the face of a
video terminal that defines an image. The spac-
ingbetween rasterlines defines the resolution of
adisplay.

Computer graphics in which the display image is
composed of rasters. See raster.

See bitmap font, bitmap.

A number that contains a fractional part
expressed as adecimal; for example, 23.56.

A mode of input which causes the application
program to pause and waik for user action.
Compare sample.

An additive method for defining color in which
tenths of percentages of the primaries red,
green, and blue are combined to form other
colors. Principal color combinations are given
below.

G-11
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rotation

sample

scaling

scan line

scan line conversion

SCO CGI

software font

G-12

RED GREEN  BLUE
Black 0 0 0
White 1000 1000 1000
Red 1000 0 0
Green 0 1000 0
Blue 0 0 1000
Yellow 1000 1000 0
Cyan 0 1000 1000
Magenta 1000 0 1000

Turning part or all of a display image about an
axis.

A mode of input operation in which an applica-
tion polls the input device to see if input has
occurred, and returns the current state of the
input device. Compare request.

Enlarging or reducing part or all of a display
image by multiplying the coordinates of a
display image by a constant value; also, the
transformation of points from one space to
another.

The raster line drawn by the elecwron gun on a
display screen in order to refresh the display. It
may also be a row of a bitmap. See raster, bit-
map.

The process of converting a graphics primitive
into the scan lines necessary to draw it on the
display screen or into a bitmap. See scan line,
bitnap.

SCO CGI is a host- and device-independent
graphics subsystem that serves as an environ-
ment for graphics applicasions as well as for
application development.

A font created through software. Text gen-
erated using a software font generally takes
more time to print or display than text generated
with a hardware font. This is because many cal-
culations must be performed on each character
before it can be drawn. See font.
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spline

swringinput device

swoke font

text

textfont and precision

text path

transformation

transparent

trigger

Glossary

A mathematicallydefined curve.

A logicalinput device that provides a text string;
forexample, a keyboard.

A character description in which the character
is defined by lines.

An output primitive consisting of a character
string.

An aspect of text having two components, font
and precision, which together determine the
shape of the characters being produced on a
particular workstation.

See character up vector.

The mapping of objects from one coordinate
space to another; for example, from Virtual
Device Coordinates to device coordinates. See
Virtual Device Coordinate, Device Coordinate.

A mode in which the background color of the
graphics primitives is ignored. Compare
opagque.

A physical input device that an operatorcan use
toindicate significantmomentsin time.

two’s complement integers

valuator input device

vDC
vector
vector graphics

view surface

A binary means of representing positive and
negative numbers. The two’s complement of a
number is found by complementing every bit in
the number (changing ones to zeros and vice
versa)and addingone to theresultingvalue.

A logical input device that returns scalar values
in a range (0 to 32767) that is proportional to the
valuator position; for example, a control dial.
See Virtual Device Coordinate.

Aline.

See calligraphic graphics.

See display surface.
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Viewport Specification Units

virtual bitmap

virtual device

Coordinates that represent locations in a
device-independent virtual space used by the
SCOCGI. VSUs are associated with a
viewport.

A bitmap that may include or duplicate the
image of a physical bitmap, in memory. It is not
visible to the user. Compare physical bitmap.
See bitrnap.

An idealized graphics device that presents a uni-
form set of graphics capabilities to graphics
software or systems through the Computer
Graphics Interface.

Virtual Device Coordinate

A device coordinate space in which the full
extent of the device axes are assigned values
between -32768 and 32767. This convention
provides improved device independence for a
graphics system by allowing the viewing opera-
tions to be carried out without regard for device
coordinate specifics. The VDC coordinates are

transformed to specific device coordinates by
SCO CGI.

Virtual Device Coordinate space

workstation

writing mode

G-14

Virtual Device Coordinate space is a uniform
virtual space by which a graphics application
program passes graphics information to a dev-
ice. SCO CGI transforms coordinates between
VDC space and the device coordinates of a par-
ticular device.

The logical interface through which the applica-
tion program controls one or more input or out-
put devices.

A logical operation defining the new value of a
pixelin abitmap, given its previous value, and a
source pixel from a graphics primitive.



Glossary

x/y axis system A coordinate system composed of a horizontal
x axisincreasing positively toward the right and
a vertical y ams increasing positively upwards.
The axes are positioned at right angles and the
point of intersection is the origin (0,0). The
position of any point is defined by the displace-
ment from the origin along first the x and then
theyaxis. See Cartesiancoordinate system.
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Accessing font file inforination C-12
Alpha text 1-3, 2-8, 2-12

ANSI 1-5

Application data3-7

Aspect ratio 2-4
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Attributes 1-3

B

Background color 3-8, 3-199
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Bindings B-1

Bitblt hardware 3-101

Bitmap 1-3, 2-2, 2-3, 3-8, 3-15, 3-204
Bitmap extents 3-11

Bitmap functions 2-10, 3-3

Bitmap, monochrome 3-13

Bitmap, physical device 3-13

Bitmap, user-defined 3-9

C

Canonical rectangle 3-58, 3-244

CGI coordinate system 2-3

CGI error 3-131

CGI specific error codes A-1

CGM1-3, 2-10, B-2

Character body 3-233

Character cell 3-187, 3-233

Character cell grid 3-32

Character cell position 3-43

Character descriptor C-8

Character positioning C-11

Choice input 2-16

Clear workstation 3-8

Clip rectangle 3-11, 3-54, 3-59, 3-96,
3-126, 3-150, 3-206, 3-246

Clipping 2-16

Close workstation 3-9

Color indices 3-52, 3-55, 3-95, 3-128,
3-206

Color table 3-207

Computer graphics metafile 1-3

Concatenation point 3-81

Control functions 2-9, 3-2

Coordinate transforin mode 2-4

Coordinate transformation 1-2,
2-2, B-1

Coordinate transformation flag
2-4,2-7

Copy bitmap 3-10

Copying screen to printer 3-37

Create bitmap 3-12

Create cursor 3-14

Creating graphics applications 1-4

Current cursor position 3-61

Cursor addressable text 2-8

Cursor addressing mode 2-8

Cursor, default 3-183

Cursor down 3-19

Cursor home 3-20

Cursor left 3-21

Cursor movement keys 2-16

Cursor, predefined 3-182

Cursor right 3-22

Cursor text 1-3, 2-8, 2-12

Cursor text maps 3-74

Cursor up 3-23

Cursor, user-defined 3-9

D

Dash pattern 3-254, 3-265
Default states 3-170

Defaults 3-114

Deferral mode 3-72, 3-212
Deletebitmap 3-24

Delete cursor 3-26

Descender 3-233

Device coordinates 1-2

Device drivers B-1

Device independent graphics 1-2
Device-driver management B-1
Device-specific data 2-8
Device-specific functions 2-9
Direct cursor address 3-27
Display graphics input cursor 3-29

E

Enter cursor addressing mode 3-31
Erase to end of line 3-33

Erase to end of screen 3-34

Error codes2-17, A-1

Error handling B-2

Error messages A-1

Escape 3-35

Exit cursor addressing mode 3-36
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Graphics emulation B-3

Graphics input 1-2, 1-3, 2-1

Graphics mode 2-8

Graphics model 2-1

Graphics output 1-2, 2-2

Graphics standards 1-5

Graphics standards and SCO CGI
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Graphics text 1-3, 2-8, 2-12

GSS-DRIVERS 1-2

H

Hard copy3-37
Hardware fonts 3-237
Hollow 3-219, 3-220
Home position 3-20

Hot spot 3-14, 3-70, 3-99

I

Initialization functions 2-9

Input functions 2-16, 3-4

Inquire addressable character cells
3-38

Inquire alpha text capabilities 3-39

Inquire alpha text cell location 3-42

Inquire alpha text font capability 3-44

Inquire alpha text position 3-47

Inquire alpha text string length 3-48

Inquire background mode 3-49

Inquire bitmap formats 3-50

Inquire byte pixel array 3-51

Inquire cell array 3-54

Inquire CGI error 3-56

Inquire clip rectangle 3-57

Inquire color representation 3-59

Inquire current cursor text address
3-61

Inquire current fill area attributes
3-62
Inquire current graphics text attributes
3-64
Inquire current line attributes 3-66
Inquire current marker attributes
3-68
Inquire cursor description 3-70
Inquire deferral mode 3-72
Inquire displayable bitmaps 3-73
Inquire drawing bitmap 3-75
Inquire fill area representation 3-77
Inquire graphics inpiit cursor 3-79
Inquire graphics text extent 3-80
Inquire graphics text font character 3-83
Inquire graphics textfont description
3-85
Inquire graphics text font metrics 3-88
Inquire graphics text representation
3-90
Inquire input extent 3-93
Inquire integer pixel array 3-94
Inquire line representation 3-96
Inquire marker representation 3-99
Inquire on cursor text attributes 3-210
Inquire on fill area representation 3-215
Inquire on graphics text representation
3-240
Inquire on line representation 3-252
Inquire on marker representation 3-261
Inquire optimum pattern size 3-101
Inquiry functions 2-17, 3-5
ISO1-5

K

Kerned characters C-10

L

Language bindings 1-4
Load CGI 3-103
Locator input 2-16

M

Master function list 3-1
Message 3-106

Metafile 1-3, 2-10, 3-106
Metafile B-2

Metafile generator 3-7
Microjustification 3-48
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Opaque 3-202, 3-248

Open workstation 3-108

Output alpha text 3-116

Output arc 3-118

Output bar 3-122

Output byte pixel array 3-124

Output cell array 3-127

Output CGI error 3-131

Output circle 3-132

Output cursor addressable text
3-134

Output ellipse 3-136

Output elliptical arc 3-138

Output elliptical pie slice 3-141

Output filled area 3-143

Output functions 2-10, 3-3

Output graphics text 3-146

Output integer pixel array 3-148

Output pie slice 3-150

Output polyline 3-152

Output polymarker 3-155

P

Page 3-74

Pass through mode 3-192
Pattern size 3-101

Pel2-3

Picture element 2-3

Pixel 1-4, 2-3

Pixel array 2-12

Predefined cursors 3-71
Primitives 1-2, 2-15
Program construction 2-6
Prompt 3-8

Prompting flag 2-8
Proportional fonts 3-48
Proportional spacing 3-233
Proportional spacing flag 3-187
Pseudocode 3-1

R

Raster 2-2

Raster address mode 2-5

Raster font file architecture C-1
Raster technology 2-2

Read cursor keys 3-158

Reference point 3-14, 3-70
Remove CGI 3-161

Remove graphics input cursor 3-162

Index

Request choice 3-163
Request locator 3-164
Requestlocator 3-29
Request mode 2-16
Request string 3-167
Request valuator 3-169
Reset to defaults 3-170
Reverse video off 3-172
Reverse video on 3-173

S

Sample choice 3-174

Sample locator 3-175

Sample mode 2-16

Sample string 3-178

Sample valuator 3-180

SCO product environment 1-4

SCO CGI 1-2

Select drawing bitmap 3-181

Selectgraphics input cursor 3-182

Set alpha text color index 3-184

Set alpha text font and size 3-186

Set alpha text line spacing 3-189

Set alpha text overstrike mode
3-191

Set alpha text pass through mode
3-192

Set alpha text position 3-193

Set alpha text quality 3-194

Set alpha text sub/superscript mode
3-196

Set alpha text underline mode 3-198

Set background color index 3-199

Set background mode 3-201

Set clip rectangle 3-203

Set color representation 3-205

Set color table 3-207

Set cursor text attributes 3-208

Set cursor text color index 3-211

Set deferral mode 3-212

Set fill area representation 3-214

Set fill color index 3-216

Set fill interior style 3-218

Set fill style index 3-220

Set graphics text alignment 3-227

Set graphics text character height
3-232

Set graphics text color index 3-235

Set graphics text font 3-237

Set graphics text representation
3-239

Set graphics text string baseline
rotation 3-241

Set input extent 3-243

Set line color index 3-245

Set line cross section 3-247
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Set line edit characters 3-249

Set line representation 3-250

Set line type 3-253

Set line width 3-255

Set marker color index 3-257

Set marker height 3-259

Set marker representation 3-260

Set marker type 3-262

Set pen speed 3-264

Set user line type 3-265

Set writing mode 3-267

Solid 3-219, 3-220

Swing input 2-16

System dependent error messages
A-1

T

Termination functions 2-9

Text alignment point 3-147

Text character height 3-233

Text concatenation 3-81

Text extent rectangle 3-228

Text modes 1-3

Text size 2-8

Transform mode O (full screen mode)
2-5

Transform mode 1 (preserve aspect
ratio mode) 2-5

Transform mode 2 (device units mode)
2-5

Transform mode 3 (short axis mode)

Transformation modes 3-58

Transparent 3-202

Trigger 2-16

U

Update Workstation 3-270

User-specified line type 3-96, 3-252

User-specified marker type 3-99, 3-260

Using SCO CGI 1-2

Using the open workstation function 2-7

Using the SCO CGI programmer’s
guide 2-17
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Valuator input 2-16

VDC 1-2, 2-2, 2-3

VDC space 2-3

Video buffer 3-13

Virtual device coordinates 1-2, 2-2,
2-3
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Workstation 2-1, 3-114
Workstation control functions 2-10
Wiiting mode 3-11, 3-125, 3-149
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Overview

1.1 About This Manual

TheSCO CGI Device Driver Supplement is intended forusers and develop-
ers of graphics application programs. SCO CGI allows graphics applica-
tion programs to operate with many kinds of peripheral devices such as
plotters, dot matrix printers, and displays. Each peripheral device has a
unique setof capabilities and specifications. The purpose of a device driver
is to support these capabilities. This supplement provides general and
device-specific information for the peripheral devices supported by

SCO CGI.

SCO graphics-based applications programs access manyof the SCO CGI
furictions. Referto the SCO CGI Programmer’s Guide for details on using
SCO CGI in your own programs.

Chapter two describes the organization of the information in the following
chapters.

Chapters three through six present the information, divided into four
classes of devices:

e Displays,

e HardCopy,

e Graphics Input,
e Other.

In addition to this manual, the following SCO CGI publications are also
available:

e The SCOCGI Programmer’s Guide contains detailed generic
descriptions of each of the SCO CGI functions, and provides
installation instructions.

® Programminglanguage-specific binding reference booklets accom-
pany the SCO CGI Programmer’s Guide, providing the language-
specific syntaxforeach SCO CGI function.

1.2 SCO CGI Device Drivers

To enable the programmer to use a variety of devices, software must
translate between the application program and the peripheral devices.
Each devicerequires a different translation. SCO CGI therefore provides
atranslator, or driver, foreachdevice.

1-1



SCO CGI Device Driver Supplement

SCO CGI is a package of drivers thatimplements the Computer Graphics
Interface on yoursystem for graphicsdevices. Figore 1-1shows the role of
device drivers within the SCO CGI graphics architecture.

Applicalion Programmer's Syslem -Device
Program Inlerface Inlerface Inlerface

CGM

Melafls
Driver

Application
Program

Figure 1-1 Device driver’srole within SCO CGI

1.3 Device Driver Management

Your system can have many graphics input and output peripherals
attached, each requiring a specific device driver to make it work with the
system. SCO CGI receives requests for graphics peripherals from an
application program and loads the device driverinto memory.
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Device- Specific Features

2.1 ANote AboutDevice Features

Devices supported by SCO CGI are grouped into four classes and
described in the following chapters;

e Displaydevices, Chapter3,

e Hard copydevices, Chapter4,

® Graphicsinputdevices, Chapter5,
e Otherdevices, Chapter 6.

The devices in each of the four groups have common features. For exam-
ple, entering strings or drawing lines are tasks common to the entire group
of display devices. There are also features specific to each device in the
group. Examples of such features specific to display devices are the
management of cursor addressable text or the color palette support. This
specific information is included in the following chapters for each of the
followingdevices supported by SCO CGI :

Table 2-1. Devices supportedby SCO CGI

DEVICENAME FILENAME
Hard Copy Devices
Apple LaserWriter laserwriter
Epson 80Series Printer epson80
Epson 100Series Printer epson100
Hewlett-Packard Plotters hpplot
Hewlett-Packard Laserjet Printer laserjet
Hewlett-Packard Thinkjet Printer thinkjet
Display Devices
IBM CGA High Resolution Monochrome | cgabw
IBM CGA Medium Resolution Color cgaco
IBMEGA ega
Other Devices
Computer Graphics Metafile ddmeta
GSS*GRAFSTATION Driver gstdd

2.2 Device-Specific Features

Each device is described in a device driver information sheet. The follow-
inginformation isincludedin each device driverinformation sheet.
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2.2.1 Filename

Thenameofthedevicedriverfile.

2.2.2 Device Logical Name

Each device is a member of one of the following classes: Displays, Hard
Copy, Graphics Input, or Other. The names DISPLAY, PRINTER,
PLOTTER, MOUSE, TABLET, or similar appropriate name can be used to
identify the device.

2.2.3 Environmental Settings .

Most devices have special states in which they can operate. A printer, for
example, can support narrow or wide paper by setting the environmental
variable PAPER to either narrow or wide.

2.2.4 Features Supported

This section describes the SCO CGI features supported on the device.
Device-specific features include:

® Polylines: line styles available and theirindices.

e Graphics Cursors: graphics input cursors available and their
indices.

® Polymarkers: marker styles available and theirindices.

o Fill Areas: styles available for filling in primikves, and their
correspondingindices.

e Color: color capabilities of the device, default colors, color selec-
#on, color indices and in the case of plotters, color index to pen
correspondence.

e Set Input Extent: the input extent rectangle which controls the
range of coordinates returned by the REQUEST LOCATOR and
SAMPLE LOCATOR functions.

® RequestLocator: locator capabilities of the device, such as graph-
ics input cursor, positioning, and manipulation.

o Sample Locator: returnoflocatorinformation.
® Request Choice: choice input method and mapping of choice

valuesto functionkeys.
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Device-Specific Features

Sample Choice: return of choice values and mapping to function
keys.

Request String: method of returningstrings.
Sample String: return of current string.
Cursor Addressable Text: color and otherattributes.

Alpha Text: alpha text capabilities of the device, such as fonts,
sizes, colorandotherattributes.

" Graphics Text: graphics text capabilities of the device, such as

character size and rotation.

2-3






Chapter3
Display Devices

3.1 Features Common To Display Devices 3-1
3.1.1 Polylines 3-1
3.1.2 GraphicsCursors 3-1
3.1.3 Polymarkers 3-1
3.1.4 FllAreas 3-2
3.1.5 Color 3-2
3.1.6 RequestLocator 3-2

3.1.7 SampleLocator 3-2

3.1.8 RequestChoice 3-2

3.1.9 SampleChoice 3-3

3.1.10 RequestString 3-3

3.1.11 SampleString 3-3

3.1.12 Cursor-Addressable Text 3-3
3.1.13 AlphaText 3-3

3.1.14 GraphicsText 3-4

3.2 IBMColor Graphics Adapter - High Resolution Monochrome 3-9
3.3 IBMColorGraphics Adapter - Medium Resolution Color 3-12

3.4 IBM Enhanced Graphics Adapter 3-16






/Y

N

Display Devices
3.1 Features CommonToDisplay Devices

3.1.1 Polylines
Seven line styles are predefined:

Solid
LongDash
.............. Dotted

. . . Dash Dotted
Medium Dashed
Dash with two dots
ShortDash

\)c\m_pwto.-

Line styles can also be user-defined. Refer to the Set User Polyline Line
Type function in theSCO CGI Programmer’s Guide forthisinformation.

3.1.2 Graphics Cursors
Displaydevicessupport six predefined graphics-input cursors:

Crosshair (default)
Arrow .
Checkmark
Pointinghand
Palm of hand
Hourglass

NhwRNOEO

In addition, user-specified cursors are available. Refer to the Create Cur-
sorfunction in theSCO CGI Programmer’s Guide for moreinformation.

3.1.3 Polymarkers

The following six graphics markers are available on all displays:

A NDLOWN =
Sa=has
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In addition user-specified markers are available. Refer to the Set Poly-
marker Representation function in the SCO CGI Programmer’s Guide for
more information.
3.1.4 Fill Areas
The followingfill areas are supported:

e Hollow (outlined).

e Solid.

e Sixhatchstyles. (See Figure3-1.)

e Thirty-three pattern styles. (See Figure 3-2.)

® User-definedpatterns.
Refer to the Set Fill Area Representation routine in the SCO CGI
Programmer’s Guide f ormore information about user-specified patterns.
3.1.5 Color

Refertothespecificdevice-driverinformation sheet.

3.1.6 Request Locator

When the locator is invoked, a graphics-input cursor appears on the
screen at the initial locator position. Refer to the device-driver informa-
tion sheet forinformation about cursor motion.

3.1.7 Sample Locator

When locatoris invoked, the current position is returned without operator
action.

3.1.8 Request Choice

The available function keys are used to enter choice input. Refer to the

device-driver information sheet for mapping of choice values to the func-
tion keys.
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3.1.9 Sample Choice

This returns any pending choiceinput. Refertothedevice-driverinforma-
tion sheet for mappingof choice values to the functions keys.

3.1.10 RequestString

The keyboard is uscd to enter strings. The string is terminated by pressing
the ENTER, RETURN or other corresponding key. The key to use is
specified in the device-driver information sheet. The termination charac-
terisnotreturned with the string,

3.1.11 Sample String

All available characters arereturned.

3.1.12 Cursor- Addressable Text

To perform cursor-conwol functions, the device must be in Cursor-
Addressing Mode. To display graphics primitives, the device must be
removed from Cursor-AddressingMode.

Refer to the device-driver information sheet to determine the specific
attributes available.

3.1.13 AlphaText

You can position alpha text anywhere on the output page. The following
text capabilities are supported:

o TFont.

e Size.

e Superscript and subscript.
e Underline.

® Line spacing.
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3.1.14 Graphics Text

Hardware text is available in five predefined heights. They are available in
0, 90, 180, and 270-degree rotations.
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Figure 3-2 Pattern Styles (continued)
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3.2 1BM Color Graphics Adapter- High .Resolution Monochrome
Filename
cgabw
Device LogicalName
Display
Communications
notapplicable
Features Supported
Color

In monochrome mode, the IBM supports two colors: Index 1 is
displayed in white and index O is displayed in the background color.
These colorscannot be redefined.

RequestLocator

When locator is invoked, a tracking cross appears on the screen at
the initial locator position. The cross canbemoved by pressingone
of the following eight keys on the numeric keypad: 1 (down &
left), 2 (down), 3 (down & right), 4 (left), 6 (right), 7 (up
& left), 8 (up), and 9 (up & right). The Numeric Lock function
must be off for the cross to be moved. Initially, the cross moves in
large increments. Pressing the 5 (INS) key toggles the distance
belween large movements and smallmovements. When the cross is
at the desired location, the point can be selected by pressing any
alphakey on the keyboard. This causes the coordinates of the point
to be transmitted back to the user program. If desired, the device
will perform an inking function. When the locator is terminated, a
line from theinitial position to the desired position is drawn, honor-
ing the current line attributes such as color and line style.
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The device also performs rubberb anding if desired. There are two
types of rubberbanding supported, lines and boxes. If rubberband-
inglines aredesired, then a line will be drawn from the initial locator
position to the current position of the graphics cursor. The line
changes dynamically as the cursor is moved. When the locator is
terminated, the line is removed. If rubberband rectangle is
specified, a rectangle is displayed with one corner at the initial loca-
tor position and the opposite corner at the current position of the
graphics cursor. The rectangle changes dynamically as the cursor is
moved. When the locator is terminated, the rectangle is removed
from the display.

HardCopy

Hard Copyisnot supported underXENIX.
RequestChoice

Thefunction keys F1to F10 are used to enter choice input.
RequestSiring

The keyboard is used to enter strings. A string is terminated by the
ENTERKkey.

Cursor-Addressable Text
Cursor-addressable text is supported. The device must be in

Cursor-Addressing Mode before it can perform any cursor control
functions. The following attributes are supported:

Reverse Video

Blink

Bold Intensity

Color = Expanded palette

Color

Index Standard Bold

0 Black Dark Grey
1 Lt.Grey  White

2 Red Lt.Red

3 Green Lt. Green
4 Blue Lt. Blue

S Brown Yellow

6 Cyan Lt. Cyan

7 Magenta  Lt. Magenta
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To display graphics primitives, the device must be removed from
Cursor-Addressing Mode.

{ Graphics Markers
_ Markers have five sizes as listed below in NDC coordinates:
Preserve Aspect Ratio Mode
1 797
2 1480
3 2162
4 2845
S 3528
Non-Preserve Aspect Ratio Mode
1 1147
2 2130
3 3113
4 4096
5 5080
N
. Additional Infermation

Upon termination, the drivers return the display to the initial
operatingmode.
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3.3 IBM Color Graphics Adapter- Medium Resolution Color

Filename

cgaco

Device Logical Name

Display

Communications

not applicable

Features Supported

Color

The IBM color mode supports four colors in graphics mode. They
are defined at Open Workstation time as follows:

Index 0 Black(background)
Index 1 White

Index 2 Magenta

Index 3 Cyan

There are four different color palettes available in the IBM
medium-resolution device driver. Based on the user’s desired color
representation of indices 1, 2, and 3, a palette selection is made.

Index Palette Palette Palette Palette
One Two Three Four

1 Brown Yellow Lt Grey White
2 Red Lt.Red Magenta Lt. Magenta
3 Green Lt.Green Cyan Lt.Cyan

Colorindex Ocanbemapped to any of the 16 available colors.
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The actual RGB values forthe possible colors follows:

R G B COLOR DEFAULT-INDEX
0 0 0 Black 0
0 0 600 Blue
0 600 0 Green
0 600 600 Cyan
600 0 0 Red
600 0 600 Magenta
600 600 0 Brown
600 600 600 Light Grey
400 400 400 Dark Grey
400 400 1000 Light Blue
400 1000 400 Light Green
400 1000 1000 Light'Cyan 3
1000 400 400 Light Red
1000 400 1000 Light Magenta 2
1000 1000 400 Yellow
1000 1000 1000 White 1
RequestLocator

When locator is invoked, a tracking cross appears on the screen at
the initial locator position. Thecross can be moved by pressingone
of the following eight keys on the numeric keypad: 1 (down & left),
2 (down), 3 (down & right), 4 (left), 6 (right), 7 (up & left),
8 (up), and 9 (up & right). The Numeric Lock function mustbe
off for the cross to be moved. Initially, the cross moves in large
increments. Pressing the 5 (INS) key toggles the distance between
large movements and small movements. When the cross is at the
desired location, the point can be selected by pressinganyalphakey
on the keyboard. This causes the coordinates of the point to be
transmitted back to the user program. If desired, the device will
perform an inking function. When the locator is terminated, aline
from the initial position to.the desired position is drawn honoring
the currentline attributes such as color and line style.
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The device also performs rubberbanding if desired. There are two
types of rubberbanding supported, lines and boxes. If rubberband-
inglines aredesired, then aline will be drawn from the initial locator
position to the current position of the graphics cursor. The line
changes dynamically as the cursor is moved. When the locator is
terminated, the line is removed. If rubberband rectangle is
specified, a rectangle is displayed with one corner at the initial loca-
tor position and the opposite corner at the current position of the
graphicscursor. The rectangle changes dynamically asthe cursoris
moved. When the locator is terminated, the rectangle is removed
from the display.

HardCopy

Hard Copyisnotsupported under XENIX.

RequestChoice

The functionkeys F1 to F10 are used toenterchoiceinput.
RequestString

The keyboard is used to enter strings. The string is terminated by
the ENTER key.

Cursor- Addressable Text

Cursor-addressable text is supported. The device must be in
Cursor-AddressingModebeforeit can perform anycursor-control
functions. Thefollowingattributes are supported:

Reverse Video

Blink

Bold Intensity

Color = Expanded palette

Color
Index Standard Bold

0 Black Dark Grey

1 LightGrey White

2 Red LightRed

3 Green Light Green

4 Blue Light Blue

5 Brown Yellow

6 Cyan Light Cyan

7 Magenta Light Magenta
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To display graphics primitives, the device must be removed.from
Cursor-Addressing Mode.

Graphics Markers

Markers have five sizes as listed below in NDC coordinates:

Preserve Aspect Ratio Mode

1 797
2 1480
3 2162
4 2845
5 3528

Non-Preserve Aspect Ratio Mode

1147
2130
3113
4096
5080

N AWN M

Additional Infortnation

Upon termination, the drivers return the display to the initial
operatingmode.
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3.4 IBM Enhanced Graphics Adapter
Filename

ega
Device Logical Name

Display

DefaultResolution and AspectRatio

The Horizontaland Vertical dpi are used for selection of raster
fonts.

Resolution  AspectRatio Hor.dpi Vert.dpi

640x350 1.27:1 75 59
640x200 2.36:1 98 42
320x200 1.18:1 49 42
Communications
not applicable
Features Supported

Environmental Settings

The user can specify the EGA mode by using the sh shell set or csh
setenv command. For example, if 320x200 16-color mode is

wanted, from the sh shell, type:

set EGA=MR3
export EGA

From the esh shell, type:
setenv EGA MR3
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Color
Sixteen Color (MR3 & HR3)
This device supports the following sixteen colors:

Index 0 Black

Index 1 White
Index 2 Red
Index 3 Green
Index 4 Blue
Index 5 Yellow
Index 6 Cyan

Index 7 Magenta
Index 8-15 White

Colorindex can be mapped to any of the 16 available colors.
The actual RGB values for the possible colors follow:

R G B COLOR DEFAULT-INDEX
0 0 0 Black 0
0 0 600 Blue 4
0 600 0 Green 3
0 600 600 Cyan 6
600 0 0 Red 2
600 0 600 Magenta 7
600 600 0 Brown
600 600 600 Light Grey
400 400 400 Dark Grey
400 400 1000 Light Blue
400 1000 400 Light Green
400 1000 1000 Light Cyan
1000 400 400 LightRed
1000 400 1000 Light Magenta
1000 1000 400 Yellow 5
1000 1000 1000 White 1(8-15)

These colors.can be redefined. Each of the Red, Green, and Blue
components can have 0, 400, 600, or 1000 values. This allows 64
colors. The SET COLOR REPRESENTATION function will set
onlyanindividual colorindexand notestablish a palette. The entire
palette maybe setwiththe SET COLOR TABLE function.
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Fouror Sixteen color (HR4)

The IBM Enhanced Graphics Adapter with Enhanced Color
Display device driver supports the four of sixteen colors depending
on the amount of memoryavailable on the card.

Four-color mode (64K)

Index 0 Black
Index 1  White
Index 2 Red

Index 3 Green

Sixteen colormode

(128K 0r 256K)
Index O Black
Index 1 White
Index 2 Red

Index 3 Green
Index 4 Blue

Index 5 Yellow
Index 6 Cyan
Index 7 Magenta

Index 8-15 White

These colors can be redefined. Each of the Red, Green, and Blue
components can have 0, 400, 600, or 1000 values. This allows 64
colors. The SET COLOR REPRESENTATION function will set
onlyan individual colorindex and notestablish a palette. The entire
palette may be setwith the SET COLOR TABLE function.

Monochrome (MONO)

The IBM Enhanced Graphics Adapter with a Monochrome Moni-
tor device driver supports the followingfour attributes as colors:

Index 0 Background
Index1 Video

Index 2 Video Blink
Index 3 Bold Video

These color attributes cannot be redefined.
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RequestLocator

When locator is invoked, a graphics input cursor appears on the
screen at the initial locator position. The cursor can be moved by
pressing one of the followingkeys on the numerickeypad: 1 (down
& left), 2 (down), 3 (down & right), 4 (left), 6
(right), 7 (up & left), 8 (up), and 9 (up & right). The Numeric
Lock function must be off for the cursor to be moved. Initially, the
cursor moves in large increments. Pressing the 5 (INS) key toggles
the distance between large movements and small movements.
When the cross is at the desired location, the point can be selected
bypressinganyalphakeyon the keyboard.

Request Choice
This driver supports the following function keyvalues:

Function - - Value

F1-F10 1-10

Shift F1-F10  11-20
CtrlF1-F10  21-30
AltF1-F10 31-40

Cursor-Addressable Text

In addtion to the common features, this device supports the follow-
ing attributes:

Color=Expanded palette

Color

Index Standard Bold

0 Black Dark Grey
1 Lt.Grey  White

2 Red Lt. Red

3 Green Lt. Green

4 Blue Lt. Blue

5 Brown Yellow

6 Cyan Lt. Cyan

7 Magenta  Lt. Magenta
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Hard Copy Devices
4.1 Features Common To Hard Copy Devices

4.1.1 X/Y Orientation of Output

Two possible orientations for the output from hard copy devices are
defined by the environmental settings: portrait (the y measurement is
greater than the x measurement) or landscape (the x measurement is
greater than the y measurement). For printers, if the environmental vari-
able, PAPER, is set to NARROW, then the default orientation is portrait.
IfPAPER issetto WIDE, then thedefaultorientation is landscape.

4.1.2 Polylines
Seven line styles are predefined forprinters:

Solid
LongDash
e e e e e e : Dotted
. . . Dash Dotted
Mediuvm Dash
Dash withtwodots
ShortDash

NOANALND =

Only the first sixline styles above are predefined for plotters. Line styles
can also be user-defined for printers. Refer to the Set User Polyline Line
Typeroutine in the SCO CGI Programmer’s Guide for thisinformation.

4.1.3 Polymarkers

The following six graphics markers are available on all plotters and
printers: .

OV AW =
OxD*+'
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4.1.4 Fill Areas

The followingfill areas are supported:
e Hollow (outlined).
e Solid.

e Sixhatch styles (see Figure 3-1).

Thirty-three pattern styles for printers (see Figure 3-2), six for
plotters (these are the same as the six hatch styles).

4.1.5 Color

For plotters, color indices are mapped to the corresponding pen stations.
For example, color index 1is mapped to pen station one, color index 2 is
mapped to penstation two, and so on. ColorindexOQisnot displayed.

For printers, refer to the device driver information sheet for specific infor-
mation regardingcolor.

4.1.6 Alpha Text

Alpha text can be displayed anywhere on the page. The following text
capabilities are available on plotters and printers:

e Fonts: 1= Normal (default)
2=Bold

® Sizes: 1(default =66lines).
e Color.

® Superscript and Subscript.
e OverstrikeMode.

e Underlining.
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4.1.7 Graphics Text

Plotters support continuous character scaling. This text can be rotated in
incrementsof adegree.

Printers support 0, 90, 180 and 270degree rotation.

4.1.8 Paper Handling
On plotters the user can be prompted to change paper. On printers the

output is generated at the Clear Workstation, Close Workstation and
Update Workstation functions.
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4.2 Apple LaserWriter

Filename

laserwriter

Device LogicalName

Plotter

Communications

This device must be directly connected to a serial tty. The Laser-
Writer cannot operate through the XENIX spooler.

EnvironmentalSettings

4-4

The SCO CGI driver for the Apple LaserWriter is supplied with a
cgiprep file containing PostScript code, which is downloaded into
the printer by the device driver during Open Workstation. The file
normally exists in the same directory as the laserwriter driver. If it
has been moved, then the environmental variable CGIPREP must
be set to the pathname of this file.

For example, if cgiprep waslocated in /usr/laser, the CGIPREP vari-
able could be set from the Bourne Shell (sh) or Korn Shell (ksh)in
the following manner:

CGIPREP=/usr/laser/cgiprep
export CGIPREP

If you are using the BerkeleyC-Shell (ésh), use the following:
setenv CGIPREP /usr/laser/cgiprep
The following environmental settings can be specified as options:
1. SetOrientation to Portrait
With Portrait orientation, the output is printed with the

paper being longer in the vertical (up/down) direction. This
isthe default setting.
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Ifyouarein the shshell, settheenvironmentby entering:

ORIENTATION=PORTRAIT
export ORIENTATION

Ifyouareinthe csh shell, set the environmentbyentering:
setenv ORIENTATION PORTRAIT
SetOrientationto Landscape

With this setting, output isrotated270degrees counterclock-
wise.

Ifyou arein the sh shell, setthe environmentbyentering:

ORIENTATION=LANDSCAPE
export ORIENTATION

If you arein the csh shell, set the environment by entering:
setenv ORIENTATION LANDSCAPE

Set Error Reportingto On

With this setting, messages from the printer, such as "Out of

Paper" will be printed on the controlling terminal. Note that

thisis notthe default setting,

Ifyouareinthe shshell, set the environmentby entering:

ERRORRPT=0ON
export ERRORRPT

Ifyouarein the csh shell, settheenvironmentbyentering:
setenv ERRORRPT ON
Set Error Reportingto Off

With this setting, messages from the printer are not printed.
This is the default setting,
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Ifyouarein the shshell, setthe environment by entering:

ERRORRPT=0OFF
export ERRORRPT

Ifyou arein the csh shell, set the environment by entering:

setenv ERRORRPT OFF

Features Supported

4-6

Color

The LaserWriter supports two colors: Index 1 is displayed in black
ink andindex0Qis not displayed. These colors cannot be redefined.

Alpha Text

The LaserWriter supports alpha text in the following fonts and
sizes, available in both Landscape and Portrait orientations:

Fonts: 1= Courier
2=Courier Bold
3= Courier Oblique
4=Times Roman
5=Times Bold
6="Times Italic
7=Helvetica
8=Helvetica Bold
9= Helvetica Oblique

Sizes: 67 sizes of each font are supported, ranging from 6 points
through 72 points in size. Size 1 selects 6-point text; size index 67
selects 72-point text.

Pass-through mode is not supported and alpha text quality is always
100.
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4.3 Epson80Series Printers

Filename

epson80

Device Logical Name

Printer

Communications

This driver can use the XENIX spooler or can be connected directly.

Environmental Settings

The user can specifythe following environmental settings;

L

Set Orientationto Portrait
This is the default setting. The outputis notrotated.
Ifyouareinthe shshell, setthe environment by entering:

ORIENTATION=PORTRAIT
export ORIENTATION

Ifyou arein the csh shell, set theenvironment by entering:
setenv ORIENTATION PORTRAIT
Set Orientation to Landscape

With this setting, output is rotated 270 degrees counterclock-
wise.

Ifyou arein the sh shell, set theenvironment by entering:

ORIENTATION=LANDSCAPE
export ORIENTATION

Ifyou arein the csh shell, set the environmentbyentering:
setenv ORIENTATIONLANDSCAPE
SetTemporaryDirectory

TEMPDIR specifies the directory in which the printer driver
writes any temporary files. The default directory is /tinp.
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Ifyouarein the shshell, set the environment by entering:

TEMPDIR=directory_path
export TEMPDIR

If you are in the csh shell, set the environment by entering:
setenv TEMPDIR directory_path

4. SetDisplayListSize
PLISTSIZE informs the printer driver of the maximum
number of bytes that the display list buffer accepts before
off-loading the bytes to disk. The default and minimum size
is 8K bytes. Increasing this value causes the specified
number of bytes to be allocated at Open Workstation. It is
intended for applications which can afford the memory to
obtain increased performance. The maximum size is 64K
bytes. These bytes are notreleased until the Close Worksta-
tion routine is invoked.
If you arein theshshell, set theenvironment by entering:

PLISTSIZE=display_list_size
export PLISTSIZE

Ifyouarein the cshshell, setthe environmentby entering:
setenv PLISTSIZE display_list_size
Features Supported
Color

The Epson supports two colors: Index 1 is displayed in black ink
and index Qis not displayed. These colors cannot be redefined.
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Alpha Text

In addition to the common features, the following text capabilities
are available on this printer:

Fonts: 1=Normal (default)
2=Bold
3 =Ttalics
7= Bold Italics

Sizes:

Fontsland 3
1=17 characters perinch
2= 10characters perinch (default)
3=_8.5 characters per inch
4=5charactersperinch

Fonts2and?7
1=10characters perinch (default)
2 =Scharactersperinch

Alphatextis onlyavailable in portrait mode.
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4.4 Epson 100 Series Printers
Filename
epsonl00
Device Logical Name
Printer
Communications
This driver can use the XENIXspooler or can be directly connected.
Environmental Settings
Theuser can specifythe following environmental settings:

1. SetOrientationtoPortrait

If you arein the sh shell, set the environment by entering:

ORIENTATION=PORTRAIT
export ORIENTATION

If you arein the csh shell, setthe environmentbyentering:

setenv ORIENTATIONPORTRAIT

2. SetOrientation to Landscape
If you arein the sh shell, settheenvironmentby entering:

ORIENTATION=LANDSCAPE
export ORIENTATION

Ifyouareinthe csh shell, setthe environment by entering:
setenv ORIENTATIONLANDSCAPE
3. SetTemporaryDirectory

TEMPDIR specifies the directory in which the printer driver
writes anytemporary files. The default directory is /tmp.
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Ifyouareinthe sh shell, setthe environmentbyentering:

TEMPDIR=directory_path
export TEMPDIR

Ifyou arein the csh shell, set the environment by entering:

setenv TEMPDIR directory_path
Set Display List Size

PLISTSIZE informs the printer driver of the maximum
number of bytes that the display list buffer accepts before
off-loading the bytes to disk. The default and minimum size
is 8K bytes. Increasing this value causes the specified
number of bytes to be allocated at Open Workstation, It is
intended for applications which can afford the memory to
obtain increased performance. The maximum size is 64K
bytes. These bytes are not released until the Close Worksta-
tion routineis invoked.

Ifyou arein the sh shell, setthe environment by entering:

PLISTSIZE=display_list_size
export PLISTSIZE

Ifyouareinthe csh shell, set the environmentbyentering:
setenvPLISTSIZE display_list_size
Set Paper Width to Narrow

This settingis for8.5"by 11" graphics output. It is the default
paperwidth.

- Ifyouareintheshshell, setthe environment by entering:

PAPER=NARROW
export PAPER

If you are in the csh shell, set the environment by entering:
setenv PAPER NARROW
SetPaper Width to Wide

This settingis for 11"by 14" graphics output.
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If you are in the sh shell, set the environment by entering:

PAPER=WIDE
export PAPER

If you are in the esh shell, set the environment by entering:
setenvPAPERWIDE
Features Supported
Color

The Epson supports two colors: Index 1 is displaj'ed in black ink
andindex Ois notdisplayed. These colors cannot be redefined.

Alpha Text

In addition to the common features, the following text capabilities
are available on this printer:

Fonts: 1= Normal (default)
2=Bold
3=Italics
7=Bold Italics

Sizes:

Fonts1and 3
1=17charactersperinch
2=10characters perinch (default)
3=8.5 characters perinch
4=Scharacters perinch

Fonts2and?
1=10characters perinch (default)
2=>5characters perinch
Alphatextisnot available underthefollowingconditions:

e Environmental variable PAPER set to NARROW, in
landscape mode

e Environmental variable PAPER set to WIDE, in portrait
mode.
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Special Considerations

For PAPER setto WIDE: defaultis Landscape mode.
Outputin Portrait modeis rotated 270degrees counterclock wise.

LT,

ForPAPER setto NARROW:defaultis Portrait mode.
Output in Landscape mode is rotated 270 degrees counterclock-
wise.
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4.5 Hewlett- Packard Plotters
Filename

hpplot
Device Logical Name

Plotter
Communications

This device must be directly connected to a serial tty. The Hewlett-
Packard Plotterscannotoperate through the XENIXspooler.

Environmental Settings
Theusercan specifythe followingenvironmental settings:
1. SetOrientation to Portrait
Outputisnotrotated. The defaultislandscape mode.
Ifyouareinthesh shell, setthe environmentby entering:

ORIENTATION=PORTRAIT
export ORIENTATION

Ifyou arein the cshshell, set the environment by entering:
setenv ORIENTATIONPORTRAIT
2. SetOrientation to Landscape

With thissetting, outputisrotated 270 degrees counterclock-
wise. This settingis the default.

If you are in the sh shell, set the environment by entering:

ORIENTATION=LANDSCAPE
export ORIENTATION

If youarein the csh shell, set the environment by entering:
setenv ORIENTATION LANDSCAPE
The plotter driver determines which model it is driving (models
7440, 7470A, 7475 A, 7550, 7580, 7585, or7586are supported). This

driver will also support IBM 6180, 7371, 7372, 7374, 7375-1, and
7375-2 plotters.
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Features Supported
7 : Request Locator
|
S The pen holderis used to indicate the point to be selected. Move

the pen holder by pressing the position keys on the front panel.
When the pen holder is positioned correctly, press the ENTER but-
ton. This transmits the coordinates of the point back to the user
program.

Alpha Text

In addition to the common features, the following text capability is
available on this plotter:

Fonts: 1=Normal

2=Bold
3=Ttalics
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4.6 Hewlett-PackardLaserjet Priuter
Filename
laserjet
Device Logical Name
Printer
Communications
This drivercan use the XENIX spooleror can be connected directly.
Environmental Settings
The user can specify the following environmental settings:
1. SetOrientation to Portrait
This is the default setting. The outputis not rotated.
Ifyouarein the sh shell, settheenvironment by entering:

ORIENTATION=PORTRAIT
export ORIENTATION

Ifyouarein the csh shell, set theenvironment by entering:

setenv  ORIENTATION PORTRAIT

2. SetOrientation to Landscape
The outputisrotated 270degrees counterclockwise.
If you are in the sh shell, set the environment by entering:

ORIENTATION=LANDSCAPE
export ORIENTATION

Ifyouarein the csh shell, setthe environmentby entering:

setenv ORIENTATION LANDSCAPE

4-16



4

/o

Hard Copy Devices

Set Verifyfont to On

Thisis the default setting.

With this setting, only software graphic text fonts whose x
andy pixel sizes match the driver’s pixelsizes are available to
the application. Candidate font files are listed in the
fontlist.datfile.

Ifyouareinthesh shell, set the environment by entering:

VERIFYFONT=ON
export VERIFYFONT

If you arein the csh shell, setthe environment by entering:
setenv VERIFYFONT ON
SetVerifyfont toOff

With this setting, all software graphic text fonts listed in the
fontlist.datfile are available to the applicatior.

Ifyouareinthesh shell, setthe environmentby entering:

VERIFYFONT=OFF
export VERIFYFONT

Ifyou arein the csh shell, set the environment by entering:
setenv VERIFYFONT OFF
Set Font Cartridge

CARTRIDGE tells the driver the one letter name, A-Z, of
thefont cartridge installed inthe printer.

Ifyou arein the shshell, set the environment by entering:

CARTRIDGE=capital_letter
export CARTRIDGE

Ifyou areinthe csh shell, set the environment by entering:

setenv VERIFYFONT capital_letter
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6. SetPrinter Resolution

The default setting is 150 dots perinch.

The laserjet has the ability to print graphics at 75, 100, and
150dotsperinch.

Iyouareintheshshell, settheenvironmentbyentering;:

RESOLUTION=selected_resolution
export RESOLUTION

If you arein the esh shell, set the environment by entering:
setenv RESOLUTION selected_resolution
Set TemporaryDirectory

TEMPDIR specifies the directory in which the printer driver
writes any temporary files. The default directoryis /tmp.

If youareinthe sh shell, settheenvironment byentering:

TEMPDIR=directory_path
export TEMPDIR

If you arein thecsh shell, setthe environment by entering:
setenv TEMPDIR directory_path
Set Display List Size

PLISTSIZE informs the printer driver of the maximum
number of bytes that the display list buffer accepts before
off-loading the bytes to disk. The default and minimum size
is 8K bytes. Increasing this value causes the specified
number of bytes to be allocated at Open Workstation. It is
intended for applications which can afford the memory to
obtain increased performance. The maximum size is 64K
bytes. These bytes are not released until the Close Worksta-
tion routine isinvoked.



Hard Copy Devices

If you arein the sh shell, setthe environment by entering:

PLISTSIZE=display_list_size
export PLISTSIZE

Ifyouarein the cshshell, setthe environmentbyentering:
setenv PLISTSIZE display_list_size
Features Supported
Color

The Laserjet supports two colors: Index 1is displayed in black ink
andindex0is notdisplayed. These colors cannotberedefined.

Alpha Text

In addition to the common features, the following text capabilities
areavailable on this printer:

Fonts: 1= Normal (default)
2=Bold

Sizes: 1=10characters perinch

Alphatextisonlyavailablein portrait mode.
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4.7 Hewlett-Packard ThinkjetPrinter
Filename

thinkjet
Device Logical Naine

Printer
Communications

This driver can use theXENIX spooler orcan be connected directly.
Environmental Settings

Theusercan specifythe following environmental settings:

1. SetOrientation to Portrait

Thisis the default setting. The outputis not rotated.

Ifyouareinthe shshell, setthe environmentbyentering:

ORIENTATION=PORTRAIT
export ORIENTATION

If you arein the csh shell, settheenvironment by entering;

setenv ORIENTATION PORTRAIT

2. SetOrientation to Landscape

The outputisrotated 270degrees counterclockwise.

If youarein the sh shell, set the environment by entering:

ORIENTATION=LANDSCAPE
export ORIENTATION

If you arein the csh shell, setthe environmentb y entering:

setenv ORIENTATION LANDSCAPE
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3. SetTemporaryDirectory

: TEMPDIR specifies the directory in which the printer driver
( writesanytemporaryfiles. The default directoryis/tmp.

If youarein the sh shell, set the environment by entering:

TEMPDIR=directory_path
export TEMPDIR

If you are in the csh shell, set the environment by entering:
setenv TEMPDIR directory_path
4. Set DisplayList Size

PLISTSIZE informs the printer driver of the maximum
number of bytes that the display list buffer accepts before
off-loadingthe bytes to disk. The default and minimum size
is 8K bytes. Increasing this value causes the specified
number of bytes to be allocated at Open Workstation. Itis
intended for applications which can afford the memory to
obtain increased performance. The maximum size is 64K
bytes. These bytes are not released until the Close Worksta-
tion routine isinvoked.

8

Ifyouareintheshshell, setthe environment by entering:

PLISTSIZE=display_list_size
export PLISTSIZE

Ifyouarein the csh shell, set the environment by entering:
setenv PLISTSIZE display_list_size
Features Supported

Color

The Thinkjet supports two colors: Index 1.is displayed in black ink
andindex Oisnotdisplayed. These colors cannot be redefined.
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AlphaText

In addition to the common features, the following text capabilities
are available on thisprinter:

Fonts: 1=Normal (default)
2=Bold

Sizes: 1=21.3 charactersperinch
2=12characters per inch (default)
3=10.7 characters perinch
4 =6 characters perinch

Alpha Text Quality:
50 : Turn on bi-direction printing
50: Turn off bi-direction printing

Alpha text is onlyavailablein portrait mode.
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Graphics InputDevices

5.1 Features CommonTo Graphics InputDevices

Graphics input device drivers are input-only drivers and must be used in
conjunctionwith an output echodisplaydevice driver.

5.1.1 SetInputExtent

The input extent rectangle controls the range of coordinates returned by
the REQUEST LOCATOR and SAMPLELOCATOR functions. When the
application sets the input extent rectangle of the graphicsinputdevice, the
coordinates of all points returned by REQUEST LOCATOR and SAMPLE
LOCATOR are transformed so thatthey are within the specified rectangle.

5.1.2 RequestLocator

When the REQUEST LOCATOR function is invoked, a graphics input
tracking cursor appears on the output echo device at the initial locator
position. The graphics input cursor can be moved by the input device.

When the graphics input cursor is at the desired location, the point canbe
selected by pressing a button or key. This causes the coordinates of the
point to be transmitted back to the user program, along with an ASCII
character code for the button pressed. Refer to the specific device driver
information sheet for the character codes associated with the buttons.

5.1.3 Sample Locator

When the SAMPLE LOCATOR function is invoked, the graphics input
devicereturns the current position and key state information without wait-
ing for operatorinteraction.

The key state is returned in three 16-bit integers: the current state of the
mouse buttons, the keys pressed since the last inputinquiry, and the keys
released since the last inquiry. Each button is represented by a single bitin
each of the 16-bit integers returned to the application. The minimum key
state is zero (no buttons pushed), and the maximum key state is 20 -1,
where nisthe number of buttons available.
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May?25, 1987

No Graphics Input device drivers are currentlyavailable.
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Other Types of Devices

6.1 AboutThese Devices

This section is reserved for device drivers that increase the capabilities of
SCO CGI. Because they are distinctive, they are not appropriate for
othersections.

An example is the Computer Graphics Metafile, or CGM, driver. This
driver manages metafiles, the computer graphics picture exchange and
storage medium. The CGM driveris not a display, hard copy, or a graphics
mputdriver. Itis a special driver.

It is not possible to describe the common features of these devices; each
oneis unique.
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6.2 Computer Graphics Metafile (CGM)
Filename
ddmeta
DeviceLogicalName
METAFIL
Communications
notapplicable
Environmental Settings
The default filename is metafile.dat.
To change the default, if you arein the sh shell, set the environment
byentering:

METAOUTPUT=filename
export METAOUTPUT

If you arein the esh shell, set the environment by entering:

setenv META QUTPUT filename

Specific Features Supported
Polylines
The metafile driver supports 32767 line widths and styles.
Polymarkers
The metafile supports 32767 styles and sizes of polymarkers.
Graphics Text

The metafile supports 32767 fonts, sizes and rotations.
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OtherTypes of Devices

The metafile driver supports 256 color indices with 1000 variations
ofred, green andblue. The defaultcolors are:

Index

Color

NNoUnhLORO

(o]
|

w

W

black
white
red
green
blue
yellow
cyan
magenta
white

A user can change a color by selecting desired levels of the three
color components that make up the index: red, green and blue.
This method can be used to create nondefault colors such as brown
ororange. The new color will be visible only on color devices that

allow color definition.
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6.3 GSS*GRAFSTATION
Filename

astdd
Device Logical Name

DISPLAY
Communications

not applicable
Features Supported
The GSS*GRAFSTATION driver forms an interface between the host
computer and a GSS*GRAFSTATION device. Thisinterfaceis capable
of passing information about any of the features that are supported by
SCO CGI . Thus, the featuresthatare supported by thisdevice driver are

limited only by the set of features supported by the
GSS*GRAFSTATION device used, and itsgraphics peripherals.

The GSS*GRAFSTATION driver is part of SCO CGI. However, in
order for this device driver to operate properly, additional sof tware must
be installed on your output device. The results obtained from using the
GSS*GRAFSTATION device driver will vary according to the output
device you are using.

6-4



e

Glossary







VN

C

ADE

argument

array

aspects of primitives

attribute functions

binding

CGI

Glossary

ASCII Decimal Equivalents; decimal numbers
used in code to represent ASCII characters. For
example, 65=A and 66=B. ADE character
parametersare passed and returned asintegers.

One of theindependent variables that the action
or output of a routine depends on. Arguments
areenclosed in parentheses in the routine call.

Series of related items (data) arranged in a
meaningful pattern.

Ways in which the appearance of a primitive can
vary. Aspects are controlled directly by primi-
tive attributes.

Primitive attributes affect the appearance of
objects created with primitive routines (for
example, character height or line style).

A language binding is the specification of the
exact calling syntax and data types for argu-
ments to be used when calling SCO CGI rou-
tinesfrom a specific programming language.

See Computer Graphics Inter face.

Cartesian coordinate system

cell array

choice input device

clipping

Coordinate system composed of an x axs (hor-
izontal) increasing positively towards the right
and a y axis (vertical) increasing positively
upwards. The axes are positioned at right
angles, and the point of intersection is the origin
(0,0). The position of any point is defined by the
displacement from the origin along thex and the
y axes.

SCO CGI output primitive consisting of a rec-
tangular grid of equal size rectangular cells, each
having a single color. These cells maynot map
one-to-one with framebuffer pixels.

A logical input device that offers the user aset of
alternatives and returns an integer value indica-
tion of the option selected. Anexample device
is aset of function keys.

If the visible space is smaller than the virtual

coordinate space, CGI must make those por-
tions of the object outside the visible space

G-1



SCO CGI Device Driver Supplement

color map

color table

invisible. The clip rectangle determines which
portion of the virtual coordinate space is visible.
If the coordinates outside the visible space were
not clipped, the image displayed would vary
from device to device.

Table designed to provide a range of colors by
defining different mixtures of the RGB color
components. A desired color is referenced by
its assigned number. The identifying numbers
with their assigned colors are called the color
map. Changing colors assigned to the identify-
ingnumber changes the color map.

Workstation-dependent table in which the
entries specify the values of the red, green and
blueintensities defining a particular color.

Computer Graphics Interface

control functions

coordinate scaling

default

device coordinate

device driver

The Computer Graphics Interface (CGI) is a
standard interface between device-dependent
and device-independent code in a graphics
environment. CGI makes all device drivers
appear identical to the calling program.
SCO CGI is based on CGI and all device
drivers written for SCO CGI must conform to
the CGIspecification.

These functions allow you to exercise control
over certain aspects of the system and the
displaydevice.

Coordinate scaling transforms points from one
space to another. In SCO CGI all point coordi-
nates must be specified in Virtual Device Coor-
dinates with values between -32768 and 32767.
These coordinates are then scaled into values
which are appropriate for your graphics device.

A value assigned to a parameter by SCO CGI
and used when you do not specify a value.

A coordinate expressed in a coordinate system
that is device-dependent.

Device-dependent software that communicates
with a specific graphics device to to draw graph-
ics on the display surface based on SCO CGI

functions.
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device handle
device-independent
device space

display device

display surface

echo

escape

fill area

Glossary

Number returned that identifies a unique dev-
ice.

The ability to be used on more than one type of
graphics display device.

The space defined by the addressable points of a
graphics device.

A device (for example, a refresh display or a
storage tube display) on which display images
canberepresented.

In a display device, that medium on which
displayimages mayappear.

Theimmediate notification of the current value
provided by an input device to the operator at
the display console.

A routine within SCO CGI that is the only
access to implementation-dependent or
device-dependent support for nonstandard
functionality other than graphics output.

An SCO CGI output primitive consisting of a
polygon (closed boundary) that may be hollow
ormaybe filled with a uniform color, a pattem,
or a hatch style.

Generalized Drawing Primitive

GKS

A display element (output primitive) used to
address special geometrical workstation capa-
bilities such as curve drawing,

See Graphical Kernel System.

Graphical Kernel System

graphics primitives

host-independent

The Graphical Kernel System (GKS) is an inter-
national standard for the programmer’s inter-
facetographics.

Graphics primitives are the basic graphics
operations performed by SCO CGI (for exam-
ple, drawinglines, markers, and text strings).

Capable of running on a number of operating
systems.
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hot spot The point of a marker or cursor used to specify
its position on the display surface. In the case of
a cross, an appropriate kot spot might be its
center. In the case of an arrow, an appropriate
hotspotmightbeits tip.

input functions The Input Functions return information from
the operator. These functions return the point
location from the input device, return the status
of a valuator device, return the status of achoice
device, and allow input from the keyboard.
They operatein sample and request modes.

inquiry functions The Inquiry Functions allow your program to
determine the present state of the system. You
can determine the current value of the follow-
ing:

® primitive attributes
® device capabilities
® device state

® error state

landscape mode One of the two possible paper orientations for
hardcopy devices. In landscape mode, the x
measurement is greater than the y measure-
ment. Compare portrait mode.

locator input device An SCO CGI logical input device providing a
position in virtual device coordinates. For
example, amouseis alocatorinput device.

null-terminated sring

A one-dimensional array or list of characters.
The end of a swing is indicated by the NULL
character (ADEO).

output primitives Functions that cause graphics to be drawn on a
display surface. These functions describe poly-
lines, polymarkers, text strings, pixel arrays, fill
areas and generalized drawing primitives. The
invocation of an output primitive function
results in an output primitive, such as a
sequence of markers or polylines. The appear-
ance of output primitives is affected by the
values of primitive attributes.



pixel

polyline

polymarker

portrait mode

raster

RGB

SCO CGI

stringinput device

transformation

valuator input device

VDC

Glossary

The smallest element of a display surface that
can be independently assigned a color or inten-
sity.

An SCO CGI output primitive consisting of a
setof connected lines.

An SCO CGI output primitive consisting of a
set of locations to be indicated by a marker.

One of the two possible paper orientations for
hardcopy devices. In portrait mode, they meas-
urement is greater than the x measurement.
Comparelandscape mode.

A field of closely spaced lines on the face of a
video terminal that defines an image. The spac-
ingbetween raster lines definesthe resolution of
adisplay.

An additive method for defining color. In this
color model, percentages of the primaries—red,
green and blue~ are added to produce colors:

100% red+ 100% green + 100% blue = white.
100% red+ 100% green=yellow.

100% red+ 100% blue = magenta.

100% blue+ 100% green=cyan.

SCO CGI is a host- and device-independent
graphics sub-system that serves as an environ-
ment for graphics applications as well as for
application development.

Alogicalinput device that provides a text string;
for example, a keyboard.

The mapping of objects from one coordinate
space to another; for example, from virtualdev-
ice coordinates to device coordinates.

A logical input device that returns scalar values
in arange (0 to 32767) that is proportional to the
valuator position; for example, a control dial.

See Virtual Device Coordinate.

VirtualDevice Coordinate

Virtual Device Coordinates (VDCs) form a
spacein which the full extent of the device axes
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workstation

are assigned values between -32768 and 32767.
This convention provides improved device
independence for a graphics system by allowing
the viewing operaWons to be carried out without
regard for device-coordinate specifics. The
VDC Coordinates are transformed to specific
device coordinatesby SCO CGI .

SCO CGI is based on the concept of abstract
graphics workstations that provide the logical
interface through which the application pro-
gram controls one or more input/output dev-
ices.
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Introduction

1.1 Overview

The language binding makes SCO CGI specific to a particular program-
minglanguage. Thebindingis incorporated when youlink your object files
with SCO CGI as described in Chapter 2, Compilation and Linking Pro-
cedures.

This guide describes the C Language calling sequences for each of the
SCO CGI functions. This guide also describes parameter passing and
other conventions that are unique to C Language. Usethe information in
this guide as you write your source code. Refer to the SCO CGI
Programmer’s Guide for generic descriptions of the arguments and opera-
tions.

Thisguideis organized as follows.

Chapter 2 Compilation and Linking Procedures - C
Language specific commands forcompiling and
linking;

Chapter 3 Master Function List - complete list of the

SCO CGI functions, organized by their classes
and sub-classes;

Chapter 4 SCO CGI Functions - C Language specific cal-
ling sequences and complete parameter list for
each of the SCO CGI functions, arranged
alphabetically by their generic function names.

In addition to this guide, the following SCO CGI publications are also
available:

® SCO CGI Programmer’s Guide - detailed generic descriptions of
the SCO CGI functionsandinstallation instructions;

® SCO CGI Device Driver Supplement - device specific data.

1.2 Conventions Used InThis Guide

The following conventions are used:
® SINT16=asigned 16bitinteger;
® CHAR-=asigned8bitinteger used as acharacter;
® SINT32=asigned 32bitinteger;

® BIT8=an8bit valuenot used arithmetically;
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e BIT16=al6bitvaluenotused arithmetically;

e BIT32=a32bitvalue not used arithmetically;

o FD=al6bitvalueused as a file descriptor;

® Scalarinput argumentsare passed as value;

® Arrayinput arguments are passed by address;

e Alloutput arguments are passed by address;

e Allinquiryprocedures are functions that return an integer value;
® Nootherfunctionsreturn avalue.

Output parameters are listed in this italic type. Input parameters are listed
inregulartype.
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CompilationandLinking Procedures

2.1 Procedure For XENIX
To compile your source code, issue the followingcommand.
cc < fname> -lccgi-o < fname>

where < fname> is your program name.

Note

This assumes that the C langnage binding library libccgi.a is in the
proper directory so that your system’s loader can find it using the -1
(dash ell) switch.

The command Jisted above assumes that the distributed SCO library
is called ccgi. Please check distribution diskettes to verify the library
name.
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3.1 Overview

MasterFunction List

There are seven classes of CGIfunctions: Control, Bitmap, Output, Attri-
bute, Input, Inquiry, and File Input/Ouput. The followingtables list each
CGIfunction by class. The functions are further divided into sub-classes
for easy referencing. The generic function name is given next, then the C
Language function name. Detailed descriptions of the functions are in the
SCO CGI Programmer’s Guide. Functions in the Programmer’s Guide and
this binding guide are ordered alphabetically according to their generic

name.

3.2 Control Functions

Sub-Class Generic Function Name CLanguage
Alpha SetAlphaTextPosition  vsa_position
Text
Control
CGI LoadCGI cgi_load
Control Remove CGI cgikill
Set Deferral Mode vs_defer
Cursor Cursor Down v_curdown
Text Cursor Home v_curhome
Control CursorLeft v_curleft
Cursor Right v_curright
CursorUp v_curup
Direct Cursor Address vs_curaddress
EnterCursor
AddressingMode v_enter_cur
Eraseto Endof Line v_eeol
Eraseto End of Screen v_eeos
Exit Cursor
AddressingMode v_exit_cur
Device Hardcopy v_hardcopy
Control Set Background Mode vsb_mode
SetPen Speed vs_penspeed
Set WritingMode vswr_mode

3-1



SCO CGI C LanguageReference Guide

3.3 Bitmap Functions

3.4 OutputFunctions

3-2

Graphics Create Cursor vc_cursor
Cursor Delete Cursor vd_cursor
Control Display Graphics
Input Cursor v_dspcur
Remove Graphics
Input Cursor v_rmcur
Select Graphics
Input Cursor Vsg_cursor
Metafile Application Data v_appl
Message v_inessage
Work- Clear Workstation v_clrwk
station Close Workstation v_clswk
Control Open Workstation v_opnwk
Reset ToDefaults vr_defaults
Update Workstation v_updwk
Generic Function Name C Language
Copy Bitmap vcp_bitmap
Create Bitmap vc_bitmap
Delete Bitmap vd_bitmap
Select Drawing Bitmap vsd_bitmap
Generic Function Name C Language
Output AlphaText v_atext
Output Arc v_arc
Output Bar v_bar
Output Byte Pixel Array vb_pixels
Output Cell Array v_cellarray
Output CGI Error v_perror
Output Circle v_circle
Output Cursor
Addressable Text v_curtext
Output Ellipse v_ellipse
Output Elliptical Arc vel_arc
Output Elliptical Pie Slice ~ vel_pieslice
OutputFilled Area v_fillarea
Output GraphicsText v_gtext
Output IntegerPixel Array ~ vi_pixels
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OutputPie Slice v_pieslice
Output Polyline v_pline
Output Polymarker v_pmarker
3.5 Attribute Functions
Generic
Sub- Class Fonction Name CLanguage
Alpha Set AlphaText
Text Color Index vsa_color
Set Alpha Text
Font And Size vsa_font
Set AlphaText
Line Spacing vsa_spacing
Set Alpha Text
Overstrike Mode  vsa_overstrike
Set AlphaText
Pass Through
Mode vsa_passthru
Set AlphaText
Quality vsa_quality
Set AlphaText
Sub/Superscript
Mode vsa_supersub
Set Alpha Text
Underline Mode vsa_underline
Back- SetBackground
ground ColorIndex vsb_color
Clipping Set Clip Rectangle  vsc_rectangle
Color Set Color
Representation vs_color
SetColorTable vsc_table
Cursor Reverse Video Off  v_rvoff
Text Reverse VideoOn  v_rvon
Set Cursor Text
Attributes vcur_att
Set Cursor Text
ColorIndex veur_color
Fill SetFill Area
Representation vsf_representation
Set Fill Color
Index vsf_color
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Graphics
Text

Input

Polyline

Polymarker

3-4

Set FillInterior
Style

Set Fill Style
Index

Set Graphics Text
Alignment

Set Graphics Text
Character Height

Set Graphics Text
ColorIndex

Set Graphics Text
Font

Set Graphics Text
Representation

Set Graphics Text
String Baseline
Rotation

SetLineEdit
Characters

Set Polyline Color
Index
SetLine
Cross Section
SetLine
Type
SetLine
Width
Set Polyline
Representation
Set User Polyline
Line Type

Set Polymarker
Color Index

Set Polymarker
Height

Set Polymarker
Representation
Set Polymarker

Type

vsf_interior

vsf_style

vst_alignment
vst_height
vst_color
vst_font

vst,_,representation

vst_rotation

vs_editchars

vsl_color
vsl_cross

vsl_type

vsl_width
vsl_representation

vsul_type

vsm_color
vsm_height
vsm_representation

vsm_type
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3.6 InputFunctions
Sub-Class Generic Function Name CLanguage
Choice Request Choice vrq_choice
Sample Choice vsm_choice
Cursor Read Cursor Keys vrd_curkeys
Input SetInput Extent vsi_extent
Extent
Locator Request Locator vrq_locator
Sample Locator vsm_locator
String Request String vIq_string
. . Sample String _ vsm_string
Valuator Request Valuator vrq_valuator
Sample Valuator vsm_valuator
3.7 Inquiry Functions
Generic
Sub- Class Function Name CLanguage
Bitmap Inquire Bitmap
Formats vgqb_format
Inquire Byte
Pixel Array vqb_pixels
Inquire Displayable
Bitmaps vg_displays
Inquire Drawing - -
Bitmap vqd_bitmap
Inquire Integer
Pixel Array vqi_pixels
Clipping Inquire Clip
Rectangle vgc_rectangle
Cursor Inquire Cursor
Description vq_cursor
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Device
Capabilities

Errors
File1/O

Input
Extent

Primitive

Text

Inquire Graphics
Input Cursor

Inquire Addressable
Character Cells

Inquire CGIError
Inquire File Status

InquireInput
Extent

Inquire Back-
ground Mode
Inquire Cell Array
Inquire Color
Representation
Inquire Current
Fill Area
Attributes
Inquire Current
Polyline
Attributes
Inquire Current
Polymarker
Attributes
Inquire Fill Area
Representation
Inquire Optimum
Pattern Size
Inquire Polyline
Representation
Inquire
Polymarker
Representation

Inquire Alpha
Text
Capabilities

Inquire Alpha
Text Cell
Location

Inquire Alpha
TextFont
Capability

Inquire Alpha
Text Position

vqg_cursor

vq_chcells
vq_error

fd_inq
vqi_extent
vgb_mode
vq_cellarray
vq_color
vqf_attributes

vgl_attributes

vqm_attributes
vqf_representation
vqo_pattern

vql_representation

vqm_representation

vqa_cap

vqa_cell

vqa_font

vqa_position
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Inquire Alpha
Text String
Length

Inquire Current
Cursor Text
Address

Inquire Current
Graphics Text
Attributes

Inquire Graphics
TextExtent

Inquire Graphics
Text Font
Character

Inquire Graphics
Text Font
Description

Inquire Graphics
Text Font
Metrics

Inquire Graphics
Text
Representation

3.8 FileInput/OutputFunctions

MasterFunction List .

vqa_length

vq_curaddress

vqt_attributes

vqt_extent

vqtf_character

vqtf_description

vqtf_metrics

vqt_representation

Generic Function Name CLanguage
Close File fd_close
ConnectDirectory Name fd_connect
CopyDirectory Name fd_copy
Delete File fd_delete
Disconnect DirectoryName  fd_disconnect
FileSize fd_size
Open File fd_open
Parse File Name fd_parse
Read Directory fd_directory
Read File Proceed fdp_read
Read File Wait fd_read
Rename File fd_rename
Seek File fd._seek
Write File Proceed fdp_write
Write File Wait fd_write
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SCO CGI Functions

4.1 Overview

This chapter lists the C Language specific calling sequences and their
parameters for each of the SCO CGI functions.

Output parameters are listed in this italic ty pe. Input parameters are listed

inregular type.

4.2 The SCO CGI Functions

Application Data

SINT16v_appl(dev_handle,function, data_cnt,app_data)
SINT16dev_handle;
CHAR function[ ];

SINT16data_cnt;
SINT16app_data[;

Clear Workstation
SINT16v_clrwk (dev_handle)
SINT16dev_handle;

Close File
SINT16fd_close (fd)
FD1d;

Close Workstation

SINT16v_clswk (dev. aandle)
SINT16dev_handle;
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Connect Directory Name
FD fd_connect (directory)
CHAR directory[ ];

CopyBitmap
SINT16vcp_bitmap (dev_handle, bitmap._handle, source_rect, dest_orig)

SINT16dev_handle;
SINT16bitmap_handle;
SINT16 source_rect[4];
SINT16dest_orig[2];

Copy Directory Name
FD fd_copy (fd)
FDfd;

Create Bitmap
SINT16vc_bitmap (dev_handle,xy,type, bitmap_handle)

SINT16dev_handle;
SINT16xy[4];
SINT16type;
SINT16*bitmap_handle;

Create Cursor
SINT16 ve_cursor (dev_handle,data_bitmap, mask_bitmap,x,y, cursor_handle)

SINT16dev_handle;
SINT16data_bitmap;
SINT16mask_bitmap;
SINT16x;

SINT16y;
SINT16*cursor_handle;
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Cursor Down
SINT16v_curdown (dev_handle)
SINT16dev_handle;

Cursor Home
SINT16v_curhome (dev_handle)
SINT16dev_handle;

CursorLeft
SINT16v_curleft (dev_handle)
SINT16dev_handle;

CursorRight
SINT16 v_curright (dev_handle)
SINT16dev_handle;

Cursor Up
SINT16v._curup (dev_handle)
SINT16dev_handle;

Delete Bitmap
SINT16vd_bitmap (dev_handle, bitmap_handle)

SINT16dev_handle;
SINT16bitmap_handle;
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Delete Cursor
SINT16 vd_cursor (dev_handle, cursor_handle)

SINT16dev_handle;
SINT16 cursor_handle;

DeleteFile
SINT16fd_delete (fd,name)

FDfd;
CHARnamef];

Direct Cursor Address
SINT16vs_curaddress (dev_handle,row, column)
SINT16dev_handle;

SINT16row;
SINT16 column;

Disconnect Directory Name
SINT16£d_disconnect (fd)
FDfd;

DisplayGraphics InputCursor
SINT16v_dspcur (dev_handle,x,y)
SINT16dev_handle;

SINT16x;
SINT16y;
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Enter Cursor Addressing Mode
SINT16v_enter_cur (dev_handle)
SINT16dev_handle;

Erase To End OfLine
SINT16v_eeol (dev_handle)
SINT16dev_handle;

EraseTo End Of Screen
SINT16 v_eeos (dev_handle)
SINT16dev_handle;

Exit Cursor Addressing Mode
SINT16v_exit_cur (dev_handle)
SINT16dev_handle;

File Size
SINT32fd_size (fd)
FDfd;

Hardcopy
SINT16v_hardcopy (dev._handle)
SINT16dev_handle;

SCO CGI Functions
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Inquire Addressable Character Cells
SINT16vq_chcells (dev_handle,rows, columns)
SINT16dev_handle;

SINT16*rows;
SINT16 *columns;

Inquire Alpha Text Capabilities
SINT16vqa_cap(dev_handle,alph_cap)

SINT16dev_handle;
SINTI16alph_cap[15];

Inquire Alpha Text Cell Location
SINT16vqa_cell (dev_handle,row,column, propflag, x_out,y_out)

SINT16dev_handle;
SINT16row;
SINT16column;
SINT16*propflag;
SINT16*x_out;
SINTI16*y_out;

Inquire Alpha TextFont Capability
SINT16vqa_font(dev_handle,font_in, size_in,font_status)
SINT16dev_handle;
SINT16font_in;

SINT16size_in;
SINT16font_status(7];
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Inquire Alpha TextPosition
SINT16vqa_position (dev_handle,x_out, y_out)
SINT16dev_handle;

SINT 16*x_out;
SINT16%y_out;

Inquire Alpha Text String Length
SINT16 vqa_length (dev_l1andle,string)

SINT16dev_handle;
CHAR string[ ];

Inquire Background Mode
SINT16vqb_mode (dev_handle)
SINT16dev_handle;

Inquire Bitmap Formats
SINT16 vqb_format (dev..handle)
SINT16dev_handle;

Inquire Byte Pixel Array
SINT16vqb_pixels (dev_handle,origin, width,height,valid_width, valid_height,pixels)

SINT16dev_handle;
SINT16 origin[2];
SINT16width;
SINT16height;

SINT 16 valid_width [2]
SINT16valid_leight[2];
CHARpixels[];
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Inquire Cell Array

SINT16vq_cellarray (dev_handle,xy, row_length,num_rows, el_per_row,rows_used,
status,colors)

SINT16 dev_handle;
SINT16 xy[4];
SINT16row_length;
SINT16num_rows;
SINT16*el_per_row;
SINT16*rows_used;
SINTI16*status,
SINT16colors[row_length *
num_rowsj;

Inquire CGIError

SINT16vq_error ();

Inquire Clip Rectangle
SINT16 vqc_rectangle (dev_handle,clip_rect)

SINT16dev_handle;
SINTI16clip_rect[4];

Inquire ColorRepresentation

SINT16vq._color (dev_handle,ind_in, set_flag,rgh)
SINT16dev_handle;
SINT16ind_jn;

SINT16set_flag;
SINT16rgb[3];
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Inquire Current CursorTextAddress
SINT16vq_curaddress (dev_handle,row, column)
SINT16dev_handle;

SINT16*row;
SINT16 *column;

Inquire Current Fill Area Attributes
SINT16vqf_attributes (dev_handle,attrib)

SINT16dev_handle;
SINT16attribf4];

Inquire Current Graphics Text Attributes
SINT16vqt_attributes (dev_handle,attrib)

SINT16dev_handle;
SINTI16artrib[10];

Inquire CurrentPolyline Attributes
SINT16vql_attributes (dev_handle,attrib)

SINT16dev_handle;
SINT16 attrib[4];

Inquire CurrentPolymarker Attributes
SINT16vqm. attributes (dev_handle,attrib)

SINT16dev_handle;
SINT16 attrib[4];
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Inquire CursorDescription
SINT16 vq_cursor (dev_handle, cursor_handle,data_bitmap, mask_bitmap,x,y)
SINT16dev_handle;
SINT16cursor_handle;
SINTI16*data_bitmap;
SINT16 *mask_bitmap;

SINT16*x;
SINTI6*y;

Inquire Displayable Bitmaps
SINT16vq_displays (dev_handle,n,displays)
SINT16dev_handle;

SINT16n;
SINTI16displays[n];

Inquire Drawing Bitmap
SINT16vqd_bitmap (dev_handle, bitmap_handle,xy)
SINT16dev_handle;

SINT 16 *bitmap_handle,
SINT16xy[4];

Inquire File Status
SINT16fd_inq (fd)
FDfd;

InquireFill Area Representation
SINT16vqf_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16n;
SINTI16attrib[n];
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Inquire Graphics Input Cursor
SINT16vqg._cursor (dev_handle, cursor_handle)

SINT16 dev_handle;
SINTI16*cursor_handle;

Inquire Graphics Text Extent
SINT16 vqt_extent (dev_handle,xin,yin, string,xcon,ycon,rectangle,bool)

SINT16dev_handle;
SINT16xin;
SINT16yin; -
CHARSstring[ ];
SINT16*xcon;
SINT16*ycon;
SINT16rectangle[8];
BOOLEANbool[5];

Inquire Graphics TextFont Character
SINT16vqtf_character (dev_handle, character,n,metrics)

SINT16dev_handle;
SINT16 character;
SINT16n;
SINT16metrics[n];

Inquire Graphics Text Font Description

SINT16vqtf._description (dev_handle,n, description,font_name)
SINT16 dev_handle;
SINT16mn;

SINT16description[n];
CHAR font_namel[ ] ;
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Inquire Graphics Text Font Metrics
SINT16 vqtf_metrics (dev_handle,n,metrics)
SINT16dev_handle;

SINT16n;
SINT16metrics[n];

Inquire Graphics Text Representation
SINT16vqt_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16mn;
SINT16artrib[20];

Inquire Input Extent
SINT16vqi_extent (dev_handle,rectangle)

SINT16dev_handle;
SINT 16 rectangle [4];

Inquire Integer Pixel Array
SINT16 vqi_pixels (dev_handle,origin, width,height,valid_width, valid_height, pixels)

SINT16dev_handle;
SINT16origin[2];
SINT16width;
SINT16height;
SINT16valid_width[2)]
SINT16valid_height[2];
SINTI6 pixels[n];

Inquire OptimumPatternSize
SINT16vqo_pattern (dev_handle,xy)

SINT16dev_handle;
SINT16xy[2];
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Inquire Polyline Representation
SINT16vql_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16m;
SINT16attrib[n];

Inquire Polymarker Rep res entation
SINT16vgm_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16n;
SINTI6attrib[n];

LoadCGI
SINT32 cgi_load (where,bytes_avail)

BITS8 *where;
SINT32bytes._avail;

Message
SINT16v_message (dev_handle,message, wait)
SINT16 dev_handle;

CHARmessage][ J;
SINT16wait;

OpenTile
SINT16fd_open (fd,name,mode)
FD{d;

CHARname[];
SINT16mode;
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Open Workstation
SINT16v_opnwk (work_in,dev_handle, work_out)
SINT16 work_in[19];

SINT16*dev_handle;
SINT16work_out [66] ;

OutputAlpha Text

SINT16v_atext (dev_handle,string,x_out, y_out)
SINT16 dev_handle;
CHAR sstring] ];

SINT16*x_out;
SINT16*y_out;

OutputArc

SINT16v_arc (dev_handle,x,y,radius, begang,endang)
SINT16dev_handle;
SINT16x,y;
SINT16radius;

SINT16begang;
SINT16endang;

OutputBar
SINT16v_bar (dev_handle,xy)

SINT16dev_handle;
SINT16xy[4]
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Output Byte Pixel Array
SINT16vb_pixels (dev_handle,origin,width, height,valid_width,valid_height, pixels)

SINT16dev_handle;
SINT16origin[2];
SINT16width;
SINT16height;
SINT16valid_width[2]
SINT16valid_height[2];
CHAR pixels[];

OutputCellArray

SINT16v_cellarray (dev_handle,xy, row_length,el_per_row,
num_rows,wr_mode,colors)

SINT16dev_handle;

SINT16 xy[4];

SINT16row_length;

SINT16 el_per_row;

SINT16 num_rows;

SINT16wr_mode;
SINT16colors[row_length*num_rows];

OutputCGIError
SINT16v_perror (string)

char string][];

Output Circle

SINT16v_circle (dev_handle,x,y, radius)
SINT16dev_handle;
SINT16x;

SINT16y;
SINT16radius;
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Output Cursor Addressable Text
SINT16v_curtext (dev. handle,string) -

SINT16dev_handle;
CHAR string[ ];

OutputEllipse
SINT16v_ellipse (dev_handle,x,y,x_radius, y._radius)

SINT16dev_handle;
SINT16x;
SINT16y;
SINT16x_radius;
SINT16y_radius;

OutputEllipticalArc

SINT16 vel_arc (dev.handle,x,y,x_radius, y_radius,s_angle,e_angle)

SINT16dev_handle;
SINT16x;
SINT16y;
SINT16x_radius;
SINT16y._radius;
SINT16s_angle;
SINT16e_angle;

OutputElliptical Pie Slice

SINT16vel_pieslice (dev_handle,x,y, x_radius,y_radius,s_angle, e_angle)

SINT16dev_handle;
SINT16x;
SINT16y;
SINT16x_radius;
SINT16y._radius;
SINT16s_angle;
SINT16e_angle;
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OutputFilled Area
SINT16v_fillarea (dev_handle,count,xy)

SINT16dev_handle;
SINT16count;
SINT16 xy[2*count];

Output Graphics Text
SINT16v_gtext (dev_handle,x,y,string)

SINT16dev_handle;
SINT16x;
SINT16y;

CHAR string[ ];

OutputInteger Pixel Array
SINT16vi_pixels (dev_handle,origin,width, height,valid_width,valid_height, pixels)

SINT16dev_handle;
SINT16 origin[2];
SINT16width;
SINT16height;
SINT16valid_width[2]
SINT16 valid_height[2];
SINT16pixels[];

Output Pie Slice
SINT16v_pieslice (dev_handle,x,y,radius,begang,endang)

SINT16dev_handle;
SINT16x;
SINT16y;
SINT16radius;
SINT16begang;
SINT16 endang;
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OutputPolyline
SINT16v_pline (dev_handle,count,xy)
SINT16dev_handle;

SINT16count;
SINT16xy[2*count];

OutputPolymarker
SINT16v_pmarker (dev_handle,count,xy)
SINT16dev_handle;

SINT16count;
SINT16xy[2*count];

Parse FileName
SINT16fd_parse (qualified_name,buffer, space_available)
CHAR qualified._name][ |;

CHARbuffer[];
SINT16space_available;

Read Cursor Keys

SINT16vrd_curkeys (dev_handle, input_mode,direction, key)
SINT16dev_handle;
SINT16input_mode;

SINT16*direction;
CHAR *key;

ReadDirectory

SINT16fd._directory (fd,name,buffer, space_available)
FDfd;
CHAR name][ ];

CHAR buffer[ ];
SINT16space_available;
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ReadFile Proceed
SINT16fdp_read (fd,count,buffer)
FDfd;

SINT16count;
CHARbuffer[];

ReadFile Wait
SINT16fd_read (fd,count,buffer)
FDfd;

SINT16count;
CHARbuffer[];

Remove CGI
SINT16cgi_kill ()

Remove Graphics Input Cursor
SINT16v_rmcur (dev_handle)
SINT16dev_handle;

Rename File
SINT16fd_rename(fd,old_name, new_name)
FDfd;

CHARold_name[ ];
CHARnew_pame[];
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RequestChoice
SINT16vrq_choice (dev_handle,ch_in, ch_out)

SINT16dev_handle;
SINT16ch_in;
SINT16*ch_out;

RequestLocator

SINT16vrq_locator (dev_handle,xy_in,ink, rubberband,echo_handle,xy_out,
terminator)

SINT16dev_handle;
SINT16xy_in[2];
SINT16ink;
SINT16rubberband;
SINT16echo_handle;
SINT16xy_out[2];
CHAR *terminator;

Request String
SINT16vrq_string (dev_handle,max_length, echo_mode,echo_xy,string)

SINT16dev_handle;
SINT16max_length;
SINT16 echo_mode;
SINT16echo_xy[2];
CHAR string[ ] ;

Request Valuator
SINT16vrq_valuator (dev_handle,val_jn, echo_handle,val_out)

SINT16dev_handle;
SINT16val_in;
SINT16echo_handle
SINT16*val_out;
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Reset To Defaults
SINT 16 vr_defaults (dev_handle)
SINT16dev_handle;

Reverse Video Off
SINT16v_xvoff (dev_handle)
SINT16dev_handle;

Reverse Video On
SINT16v_rvon (dev_handle)
SINT16dev_handle;

Sample Choice
SINT16vsm_choice (dev_handle,ch_out)

SINT16dev_handle;
SINT16*ch_out;

Sample Locator
SINT16vsm_locator (dev_bandle,xy_in, Xy_out,pressed,released, key_state)

SINT16 dev_handle;
SINT16xy_in[2];
SINT16xy_out[2];
BIT16*pressed;
BIT16*released;
BIT16*key_state;
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Sample String

INT16vsm_string (dev_handle,max_length, echo_mode,echo_xy,string)
SINT16dev. handle;
SINT16max_length;
SINT16echo_mode;

. SINT16 echo_xy[2];
CHAR string[ | ;

Sample Valuator
SINT16vsm_valuator (dev_handle,val_out)

SINT16 dev_handle;
SINT1I16 *val_out;

Seek File
SINT32 fd_seek (fd,position,whence)
FD1d;

SINT32 position;
SINT16whence;

Select Drawing Bitmap
SINT16vsd_bitmap (dev._handle, bitmap_handle)

SINT16dev_handle;
SINT16bitmap_handle;

Select Graphics Input Cursor
SINT16vsg_cursor (dev_handle, cursor_handle)

SINT16dev_handle;
SINT16 cursor_handle;
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Set Alpha Text Color Index
SINT16 vsa_color (dev_handle,ind_in)

SINT16dev_handle;
SINT16ind_in;

Set Alpha TextFont AndSize

SINT16vsa_font (dev_handle,font_in, size_in,font_cap)
SINT16 dev_handle;
SINT16font_in;

SINT16size_in;
SINTI16font_cap[8];

Set Alpha TextLine Spacing
SINT16vsa_spacing (dev_handle,spac_in)

SINT16dev_handle;
SINT16spac_in;

Set Alpha Text Overstrike Mode
SINT16vsa_overstrike (dev_handle, mode_in)

SINT16 dev_handle;
SINT16mode_in;

Set Alpha TextPass ThroughMode
SINT16vsa_passthru (dev_handle,mode_in)

SINT16dev_handle;
SINT16mode_in;
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SetAlpha TextPosition

SINT16vsa_position (dev_handle,x_in, y_in,x _out,y_out)
SINT16dev_handle;
SINT16x_in;
SINT16y_jn;

SINTI16*x_out;
SINT16*y_out;

Set Alpha Text Quality
SINT16 vsa_quality (dev_bandle,mode_in)

SINT16dev_handle;
SINT16mode_in;

Set Alpha TextSubscript/SuperscriptMode
SINT16vsa_supersub (dev_handle,mode_in)

SINT16dev_handle;
SINT16mode_in;

Set Alpha TextUnderline Mode
SINT16vsa_underline (dev_handle, mode_in)

SINT16dev_handle;
SINT16mode_in;

SetBackground ColorIndex
SINT16vsb_color (dev_handle,ind_in)

SINT16dev_handle;
SINT16ind_in;
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SetBackground Mode
SINT16vsb_inmode (dev_handle,mode)

SINT16dev_handle;
SINT16mode;

SetClip Rectangle
SINT16vsc_rectangle (dev_handle, clip_rectangle)

SINT16dev_handle;
SINT16clip_rectangle[4];

SetColorRepresentation

SINT16vs_color (dev_handle,ind_in, rgb_in,rgb_out)
SINT16dev_handle;
SINT16ind_jn;

SINT16rgb_in[3];
SINT16rgb_out(3];

Set Color Table

SINT16vsc_table (dev_handle,s_index,n, rbg)
SINT16dev_handle;
SINT16s_index;

SINT16n;
SINT16rgb[n][3];

SetCursorTextA ttributes
SINT16vcur_att (dev_handle,req_att, sel_att)
SINT16dev_handle;

SINT16req_att[4];
SINTI16sel_att[4];
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Set CursorText ColorIndex

SINT16vcur_color(dev_handle, fore_requested,back_requested,
fore_selected,back_selected)

SINT16dev_handle;
SINT16fore_requested;
SINT16back_requested;

SINT16 *fore_selected;
SINTI16*back_selected;

Set Deferral Mode
SINT16vs_defer (dev_handle, mode)

SINT16dev_handle;
SINT16mode;

SetFill Area Representation
SINT16vsf_representasion (dev_handle,n, attrib)
SINT16dev_handle;

SINT16n;
SINT16attrib[];

SetFill ColorIndex
SINT16vsf_color (dev_handle,ind_in)

SINT16dev_handle;
SINT16ind_in;

SetFilllnteriorStyle
SINT16vsf_interior (dev_handle,stylin)

SINT16dev_handle;
SINT16stylin;
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Set Fill Style Index
SINT16vsf_style (dev_handle,ind,_in)

SINT16 dev_hand!e;
SINT16ind_in;

Set Graphics Text Alignment

SINT16vst_alignment (dev_handle,hor_in, vert._in,hor_out,vert_out)
SINT16dev_handle;
SINT16hor_in;
SINT16vert_in;

SINT16*hor_out;
SINT16*vert_out;

Set Graphics TextCharacter Height

SINT16vst_height (dev_handle,rq_height, char_width cell_width, cell_height)
SINT16 dev_handle;
SINT16rq_height;
SINT16 *char_width;

SINT16*cell_width;
SINTI16*cell_height;

Set Graphics Text Color Index
SINT16vst..color (dev_handle,ind_in)

SINT16 dev_handle;
SINT16ind_in;

SetGraphics Text Font
SINT16vst_font (dev_handle,font_in)

SINT16dev_handle;
SINT16font_in;
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Set Graphics TextRepresentation
SINT16vst_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16n;
SINT16 atwib[n];

SetGraphics TextString Baseline Rotation
SINT16 vst_rotation (dev_handle,ang in)

SINT16dev_handle;
SINT16ang in;

SetInputExtent
SINT16vsi_extent (dev_handle,rectangle)

SINT16dev_handle;
SINT16rectangle[4];

SetLine Edit Characters
SINT16vs_editchars (dev_handle,line_del, char_del)
SINT16dev_handle;

CHARIline_del;
CHAR char_del;

SetPenSpeed
SINT16vs_penspeed (dev_handle,speed)

SINT16dev_handle;
SINT16speed;
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SetPolyline ColorIndex
SINT16vsl_color (dev_handle,ind_jn)

SINT16dev_handle;
SINT16ind_in;

SetLine Cross Section
SINT16vsl_cross (dev_handle, bitmap_handle)

SINT16dev_handle;
SINT16bitmap_handle;

SetLine Type
SINT16 vsl_type (dev_handle,type_in)

SINT16dev_handle;
SINT16type_in;

SetLine Width
SINT16vsl_width (dev_handle,wid_in)

SINT16dev_handle;
SINT16wid_in;

SetPolyline Representation
SINT16vsl_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16n;
SINT16 attrib[n];
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SetPolymarker ColorIndex
SINT16vsm_color (dev_handle,ind_in)

SINT16dev_handle;
SINT16ind_in;

SetPolymarker Height
SINT16vsm_height (dev_handle,hgt_in)

SINT16dev_handle;
SINT16hgt_in;

SetPolymarker Representation
SINT16 vsm_representation (dev_handle,n, attrib)
SINT16dev_handle;

SINT16n;
SINT16 attrib[n];

SetPolymarkerType
SINT16vsm_type (dev_handle,type_in)

SINT16dev_handle;
SINT16type_in;

SetUserLine Type
SINT16 vsul_type (dev_handle,pattern)

SINT16dev_handle;
SINT32 pattern;
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Set Writing Mode
SINT16vswr_mode (dev_handle,mode_in)

SINT16dev_handle;
SINT16mode_in;

Update Workstation
SINT16v_updwk (dev_handle)
SINT16dev_handle;

‘Write File Proceed
SINT16fdp_write (fd,buffer,count)
FDfd;

CHARDbuffer[ J;
SINT16count;

"Write File Wait
SINT16fd_write (fd,buffer,count)
FDfd;

CHARDbuffer| ];
SINT16count;
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