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DEB Capabilities

INTRODUCTION

The Display Enhancement Board option (DEB)
adds improved color and graphics functionality to
your AT&T PC 6300. When you use the DEB with
the PC 6300 color monitor, you can display graph-
ics in up to 16 colors simultaneously or display
text-on-graphics or graphics-on-graphics overlays.
When you use the DEB with the PC 6300 mono-
chrome monitor, you have the same capabilities as
you do with the color monitor, except that colors
are displayed as “shades of green.”

The DEB is compatible with existing software,
so that all the programs you have already can be
used now as if the DEB were not installed. Of
course, these programs do not have access to any
of the new capabilities.

The purpose of this supplement to the GWBASIC
Programmer’s Guide is to give you the information
you need to take complete advantage of the DEB’s
capabilities. It assumes that you are familiar with
video programming in GWBASIC. If you are not,
read the chapter on Graphics, and the portions of
the Command Reference that discuss graphics
statements, in the GWBASIC Programmer’s
Guide.

Before you begin writing programs for the DEB,
follow the procedures in the DEB Installation
Manual for installing the DEB hardware and
device driver software.
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DEB Capabilities

The DEB is an optional hardware component for
the AT&T PC 6300 that works in conjunction with
the PC 6300’s built-in Video Display Controller
(VDC) to provide improved color and graphics
functionality.

The built-in VDC contains circuitry and memory
that supports either 4 color medium resolution
(320 x 200 pixels) graphics, 1 color high resolu-
tion (640 x 200 pixels) graphics, or 1 color super
resolution (640 x 400 pixels) graphics.

The DEB contains additional circuitry and mem-
ory that can be combined with the capabilities of
the built-in VDC to produce up to 16 colors in
either high or super resolution. You can also pro-
gram the VDC and DEB separately, treating them
as two separate images which are combined on one
screen to produce text-on-graphics or graphics-on-
graphics overlays. These overlay modes let you use
up to 8 colors.
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16-COLOR GRAPHICS

This feature lets you display 16 colors in either
high resolution (640 x 200) or super resolution
(640 x 400). Not only can you use the standard
16 colors, you can also combine colors to form new
colors and cause pixels to blink from one color

to another.







DEB Capabilities

LOOK-UP TABLE
(LUT)

The LUT resides in RAM on the DEB board.

The LUT contains 256 values that determine the
colors, blinking, and dithering that appear on the
screen. Whether you need to learn about the use
and layout of the LUT depends on the application
you are writing.

If you use the standard palettes, you need not be
concerned with the LUT. GWBASIC automatically
programs the LUT to correspond to the way you set
up the palettes.

If you program a custom LUT, you greatly increase
the color combinations and blinking effects avail-
able to you.
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You can use either of two text-on-graphics modes.
In one, you can program the DEB to display high
resolution graphics in up to 8 colors; in the other,
you can program the DEB to display super resolu-
tion graphics in up to 8 colors. In both, the VDC
displays 25 lines of 80 characters each.

You can select either of two graphics-on-graphics
modes. One mode uses the VDC to display high
resolution graphics in one color while the DEB dis-
plays high resolution graphics in up to 8 colors.
The other mode uses the VDC for super high reso-
lution graphics in one color and the DEB for super
high resolution graphics in 8 colors.

The overlay modes offer 5 palettes. Each of the
first 4 palettes has 8 positions. These four palettes
have default colors that you can change to suit
your needs. You can choose 8 color combinations
from any of the 16 standard colors, or blink
between 2 of the standard colors. The dithering
combinations of the 16-color graphics modes are
not available. You can also use the fifth palette to
custom program the LUT.
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DEB Statements

SCREEN
STATEMENT

SCREEN The SCREEN statement establishes the mode for
the display and lets you select the active display
page. SCREEN also selects and initializes Palette
0 as the active palette when you enter a new mode.

Syntax SCREEN
[modell,dummyl][,apagell,dummy2]
mode is an integer expression which evaluates to one of
the following:
101  16-color graphics with a resolution of

102

103

104

105

106

640 x 200.

16-color graphics with a resolution of
640 x 400.

an overlay mode. The DEB image is 8-
color graphics with 640 x 200 resolu-
tion. The VDC image is 80 character
by 25 line text.

an overlay mode. The DEB image is 8-
color graphics with 640 x 400 resolu-
tion. The VDC image is 80 character
by 25 line text.

an overlay mode. The DEB image is

8- color graphics with 640 x 200 res-
olution. The VDC image is 1-color
graphics with 640 x 200 resolution.
an overlay mode. The DEB image is
8-color graphics with 640 x 400 res-
olution. The VDC image is 1-color
graphics with 640 x 400 resolution.

dummyl is ignored, but is allowed for compatibility with
non-DEB syntax.

3-2



DEB Statements

apage

dummy?2

Examples

selects the active page, i.e., the page to be written
to by output statements to the screen. Apage is an
integer expression that results in a value of 0 or
128. Page 0 is the VDC page and page 128 is the
DEB page.

In the two 16-color graphics modes (101 and 102),
the active page is always zero.

is ignored, but is allowed for compatibility.

SCREEN 105,128 ’Selects a graphics-on-graph-
ics overlay mode, with all sub-
sequent output sent to the
DEB page.

SCREEN ,,0 Do not change modes,
but send subsequent
output to the VDC page.
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COLOR STATEMENT

COLOR

Syntax 1
(Modes 101,102)

Syntax 2
(Modes 103,104)
Syntax 3
(Modes 105,106)

DEBfg
(foreground)

The COLOR statement sets the background and
foreground colors and selects the active palette.
The syntax for the COLOR statement varies
according to the mode you select with the
SCREEN statement.

COLOR [DEBfgI[,DEBbg]l[,palette]

COLOR [DEBfgI[,DEBbgI[,VDCfg]
[,VDC bgl[,palette]

COLOR [DEBfgl[,DEBbg]l[,VDCfgl[,palette]

is an integer expression in the range 1-7 for over-
lay modes and 1-15 for 16-color graphics modes.
DEBfg identifies the position in the active palette
which controls the color combination or effect of
subsequent output to the screen. The color combi-
nation or effect in the DEBfg position will be used
for writing text to the screen, and also for the out-
put of graphics statements unless some other posi-
tion is specified in the graphics statement itself.

When you enter a DEB mode, DEBfg is set to a
default of 7. If you do not enter a value for DEBfg,
it does not change from the value set by the last
COLOR statement.
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DEBbg is an integer expression in the range 0-255 which

(background) defines the color combination or effect to be used
for palette position 0. This is the background, or
color displayed when the value of the DEB image
for a particular pixel is 0. (See tables of combina-
tions in next section on PALETTE statement.)
When you enter a DEB mode, DEBbg defaults
to 0 (black).

VDCfg is an integer expression in the range of 0-15 for
graphics and 0-31 for text that specifies the color
for the VDC foreground. When you enter an over-
lay mode, VDCfg defaults to 7 (white).

VDCbg is an integer expression in the range 0-15 that
specifies the VDC background when displaying
characters in text mode. VDCbg defaults to 0
(black) when you enter an overlay mode.

palette is an integer expression that sets the active pal-
ette. Valid ranges are 0-3 for the standard palettes
and 4 for the LUT palette. If you omit palette from
the COLOR statement, the active palette does not
change.

Remarks The values you specify in DEB COLOR statements
fall into three categories:

e a color selection for the VDC from the same ranges
as you use in the standard text mode. These selec-
tions produce the same effect on the screen as they
do in the standard (non-DEB) text mode.
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PALETTE AND

PALETTE USING STATEMENTS

PALETTE

Syntax 1
Syntax 2
Syntax 3

Remarks

position

value

Use this statement to set values in palettes and
reset palettes to their default values.

PALETTE
PALETTE [position][,value]
PALETTE USING array (array index)

The PALETTE and PALETTE USING statements
work on the active graphics page and on the active
palette.

Syntax 1 sets the active palette to its default val-
ues. (See the following tables.)

Syntax 2 lets you change the values in the active
palette, one palette position at a time.

is an integer expression which identifies the posi-
tion to be changed. If the active palette is 0-3, then
the valid range for position is 0-15 for 16-color
graphics modes and 0-7 for overlay modes. For Pal-
ette 4, the valid range for position is 0-255.

is an integer expression which identifies the color
combination or effect to be programmed into the
selected position in the active palette. For Palettes
0-3, valid values range from 0-255. For Palette 4,
valid values range from 0-15 and values greater
than 15 are treated modulo 16.

Syntax 3 lets you set all the values in the active
palette with one statement.
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array

array
index

is an integer array of at least 256 elements.

is an integer expression which defines the element
within the specified array at which palette pro-
gramming begins. At least 256 elements must
follow this element.

Standard Palettes (0-3)

The first 8 or 16 elements of the array are loaded
into the active palette. The entire active palette is
reprogrammed based on the values in the array.
The array values range from —1 to 255. Values
greater than 255 are treated modulo 256. A value
of —1 specifies that the value in the corresponding
palette position not be changed. The values from

0 to 255 come from the tables at the end of the
chapter.

NOTE: Dimension the array to have 256 elements
even though only 8 or 16 are used for the
standard palettes.

The LUT Palette (Palette 4)

All 256 elements are used to program the LUT
directly. Valid values are in the range —1 to 15.
Values greater than 15 are treated modulo 16. A
value of — 1 specifies that the value in the corre-
sponding position in the LUT not be changed, and
values 0-15 represent the standard 16 colors.
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DEFAULT
PALETTES

The defaults for each of the four palettes are:

Palette Number 0
Position  Color
0 0=Dblack
1 2=green
2 4=red
3 6 =brown
4 1=Dblue
5 3=cyan
6 5=magenta
7 7 = white
8 8=gray
9 9=1light blue
10 10=light green
11 11=1ight cyan
12 12=light red
13 13 =light magenta
14 14 =yellow
15 15 =high-intensity white
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Palette Number 1

Position  Color
0 0=Dblack
1 3=cyan
2 5=magenta
3 7=white
4 1=Dblue
5 2=green
6 4=red
7 6 =brown
8 8 =gray
9 9 =light blue
10 10=light green
11 11=1light cyan
12 12=light red
13 13 =light magenta
14 14 =yellow
15 15 =high-intensity white
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Palettes 2 and 3 are the same, and they contain the
standard colors in numerical order.

Palette Number 2 and Palette Number 3

Position

OOk WNKHFO

Color

0=Dblack

1=Dblue

2=green

3=cyan

4=red

5=magenta

6 =brown

7 =white

8 =gray

9=Ilight blue
10=1ight green
11=light cyan
12=light red
13 =light magenta
14 =yellow
15 =high-intensity white
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The following example draws 3 interlocking circles
in 16-color graphics mode and fills each separate
section with various colors.

10
15
20
25
30
35
40
50
60
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155
157
160
170
180
185
180
200

SCREEN 102

REM

CLS:KEY OFF

REM

COLOR,1

REM
CIRCLE(320,200),700,15
CIRCLE(270,150),700,15
CIRCLE (370,150),100,15
PAINT (320,200),13,15
REM

PAINT (269,150),12,15
REM

PAINT (371,150),11,15
REM

PAINT (320,250),10,15

'set 16 color graphics
mode

‘clear screen and turn
functions keys off

'use palette 1

‘draw circle 1
'draw circle 2
’draw circle 3
*fill with palette
position 13
*fill with palette
position 12
*fill with palette
position 11
*fill with palette

REM position 10
PAINT (320,100),9,15 fill with palette
REM position 9

PAINT (220,150),8,15 'fill with palette
REM position 8

PAINT (420,150),715 *fill with palette
REM position 7

FORI =7TO13 ’loop thru the used
REM palette positions
PALETTE 1,135+ RND*120 ‘’use arandom

REM dithered color for
REM palette position
FORA=1TO 100:NEXT A ‘wait awhile

NEXTI

IF LEN(INKEYS) = 0 THEN GOTO 140

REM 'check for keypress
SCREEN 0,0,0 'return to normal
END
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The following program uses a tiling pattern to fill

in a circle.
30 SCREEN 102 ‘set 16 color graphics
40 CLS ‘clear screen
50 KEY OFF 'turn function keys off

60 CIRCLE(320,200), 100,1 ‘draw acircle

70 REM do the tiling to fill the circle

80 PAINT(320,200), CHRS(&HCC) + CHRS
(&H3C) + CHRS(&HC) + CHRS(&H3),1

90 IF(LEN (INKEYS) =0

THEN 90 ‘check for keypress
100 SCREENO0,0,0 ‘return to normal
110 END

This program draws a small circle and cycles
through all the available color combinations for

the standard palette.
30 SCREEN 101 '16 color 640 x 200
35 REM graphics
40 CLS ‘clear screen
50 CIRCLE (320,100),900,1 ’draw a circle
60 PAINT (320,700),11 ’fill the circle with
65 REM palette position 1
70 FORJ=0TO255 ‘'use all color
75 REM combinations
80 PALETTE1,J ‘change the palette
85 REM position color

80 FORA=1TO S00:NEXT A’wait a bit
100 IF(LEN (INKEYS)<>0

THEN 120 ‘check for
105 REM keypress
110 NEXTJ
120 SCREENO0,0,0 ‘return to normal
130 END
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This program shows 3 ways in which a box can be
drawn with palette position 2 and filled with pal-

ette position 14.
40 SCREEN 102 ’16 color graphics
50 CLS:KEY OFF ‘clear screen
60 DRAW “c2r50u50150
d50br2bu2p14,2” ‘draw a box
70 REM and fill it in
75 REM
80 LINE (270,100)-
(320,150),2,B 'draw a box
80 LINE (271,701)-
(321,151),14,BF fillitin
100 REM
110 LINE (220,150)-
(270,200),2,B ‘draw a box
120 PAINT (221,151),14,2 fillit in

130
140
150

IF LEN(INKEYS) = 0 THEN 130
SCREEN0,0,0
END
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N
The following example draws a wheel with the
number of spokes you specify, using random colors.
Then it uses the PALETTE statement to cycle
through the standard colors.
10 SCREEN 102:CLS:
KEY OFF 'set 16 color
15 REM graphics
20 INPUT “Number of spokes on wheel - ’;N
30 ANGLE = 360/N ‘calculate # of angles
40 RADIANS = ANGLE /57.29578
50 CLS ‘clear screen
60 FORX=1TON *do the real work
70 FORY=XTON
80 SX = SIN(X * RADIANS) * 195 + 320
90 SY = SIN(Y * RADIANS) * 195 + 320
100 CX = COS(X * RADIANS) * 150 + 200
110 CY = COS(Y * RADIANS) * 150 + 200
120 LINE (SY,CY)- (SX,CX),
INT(RND*(15) + 1) ‘draw line with Vs
125 REM random color
130 NEXTYX
140 FORI = 1TO 1000
150 FORJ=1TO 15
160 FORK=1TO 15
170 PALETTEK,J 'change palette
180 IF (LENUNKEYS)) <>0
THEN 220 ‘check for
185 REM keypress
180 NEXTK
200 NEXTJ
210 NEXTI ,
220 SCREEN0,0,0 ‘return to normal
230 END
™
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This program demonstrates overlay mode by draw-
ing a box on the DEB screen and a circle on the
VDC screen. It then cycles through the blinking
color combinations on the DEB and the standard

colors on the VDC.
30 SCREEN 106 '8 color graphics on
35 REM graphics overlay
40 CLS:KEY OFF ‘clear screen
50 CIRCLE (320,200),100,1 ‘draw acircle
55 REM on the VDC screen
60 PAINT (320,200),
CHRS(1) + CHRS(11 *fill the circle with
65 REM palette position 1
70 LOCATE 23,2;
75 PRINT ‘““The circle is on the VDC screen’’;
80 SCREEN,128 'set the active page
85 REM to the DEB screen
90 LOCATE 24,2;
95 PRINT “The box is on the DEB screen’’;
100 LINE (250,50)-
(390,350), 5, BF 'draws a box on
105 REM the DEB screen
110 FORJ=0TO 135 'use all color
115 REM combinations
120 SCREEN ,,O:PALETTE
0,J-1 MOD 15 'change the palette
125 REM position color on VDC
130 SCREEN ,128:PALETTE
5,J ‘change the palette
135 REM position color on DEB
140 FOR A=1TO 500:NEXT A 'wait a hit
150 IF (LEN(INKEYS) <>0
THEN 170 ‘check for
155 REM keypress
160 NEXTJ
170 SCREEN 0,0,0 ‘return to normal
180 END
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The following program takes two color numbers
as input and finds their position in the dither and
blinking tables and makes colored boxes in each

of the color effects.
40 SCREEN 101 ’'16 Color 640 x 200
45 REM graphics mode
50 CLS:KEY OFF ‘clear screen
60 REM Input the two colors and do range checking

70
80
20
100
110

120
125
130
140

150
155
160
170
180
190
200
210
220
230
240
245
250
260
270
280
290
295

LOCATE 2,2:INPUT “‘Enter Color 1 (0-15) " ,C1

IF C1>150RC1 <0THEN GOTO 70

LOCATE 3,2:INPUT “Enter Color 2 (0-15) " ,C2

IF C2>150R C2 < 0 THEN GOTO 90

IF C1=C2 THEN INPUT “Colors must be different
hit <CR> ",A$:CLS:GOTO 70

REM Set one color to high and one to low to

REM determine the pasition in the respective

REM tables

IF C1 < C2THEN LOW = C1T:HIGH = Cc2

ELSE LOW = C2:HIGH = C1

REM Blinking is the sum of 16-1 as | ranges

REM from O to the lower of the two colors

REM then adding the higher of the two colors

ROWMIN=0

FORI=0TOLOW

ROWMIN =ROWMIN + (16-1)

NEXTI

BLINKCOL =ROWMIN + (HIGH-LOW-1)

LOCATE 221

PRINT “Blinking Number is "’;BLINKCOL;

REM Dithering is 136 plus the sumof |l + 1

REM as | ranges from 1 to the higher of the

REM two colors plus the lower color.

ROWMIN=0

FORI =1TO HIGH

ROWMIN =ROWMIN + (1-1)

NEXTI

REM example continued on next page
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300
310
320
330
335
340
345
350
360
370
375
380
380
400

DITHERCOL = ROWMIN + 136 + LOW
LOCATE 22,42

PRINT “Dithered Color Number is ’;DITHERCOL
REM Set palette position 1 equal to the
REM result of the blinking color

REM and palette position 2 equal to the
REM result of the dithering color
PALETTE 1,BLINKCOL

PALETTE 2,DITHERCOL

REM draw a box with the blinking and
REM dithered color effects.

LINE (100,50)-(210,150),1,BF

LINE (420,50)-(530,150),2,BF

GOTO 70
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The following program shows a box containing a
circle and how the GET statement and the PUT
statement work with the DEB. The GET array
takes four times as much storage as it does in non-

DEB graphics.
40 DIM PIC%(3000) 'GET array
50 KEY OFF ‘turn off function keys
60 SCREEN 102 'set 16 color graphics
70 FORX=1TO 15
80 CLS ‘clear screen
90 CIRCLE (100,100),50,1 ‘draw circle
100 LINE (49,50)-(151,150), 15-X,B
105 REM draw a box around the circle
110 PAINT (100,100),X,1 *fill the circle
120 ‘GET (49,50)-(151,150),
PICY% 'get the graphics
125 REM image
130 FORJ = 1TO 200 STEP 50
140 FORI =0TO 50 STEP 10
150 PUT (RND#*537 + 1,RND*297 + 1), PIC%,PSET
155 REM 'put it randomly on the
157 REM screen
160 IF LEN(INKEYS) ()0
THEN 210 'see if key
165 REM pressed
170 NEXTI
180 NEXTJ
190 NEXT X
200 GOTO 70
210 SCREEN0,0,0 ‘return to normal
220 END
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The following program shows the use of a variety
of DEB features. It includes a setup procedure to
help you adjust your monitor for best viewing of

DEB effects.

1100 REM Display Enhancement Board

1200 REM Monitor Setup Program

1300 REM

1400 SCREEN0,0,0

1500 KEY OFF:CLS

1600 REM

1700 REM The following is a way to easily center

1800 REM the title text

1800 AS$="“AT&T PC-6300"

1910 LOCATE 1,(80-LEN(AS))/2;

1920 PRINTAS 'Center text

2000 AS=“DISPLAY ENHANCEMENT BOARD"”

2010 LOCATE 2,(80-LEN(AS))/2:PRINT AS

2100 AS$=‘“MONITOR SETUP PROGRAM”

2110 LOCATE 3,(80-LEN(AS))/2:PRINT AS

2200 LOCATE 10,1:INPUT “Enter Monitor type

(‘MONO’ or ‘COLOR")’;MS

2300 IFLEFTS(MS1)="M" OR LEFTS(MS,1)=“m"
THEN GOTO 2900

2400 IF LEFTS(MS,1)="“C” OR LEFT$S(M$,1)="c”
THEN GOTO 5000

2500 PRINT

2510 PRINT CHRS$(7);“Can not use “‘;M$;’"’ as a monitor
tvpe“

2600 FORA=1TO 3000:NEXTA

2700 GOTO 2200

2800 REM

2900 REM Monochrome Monitor Setup

3000 REM

3100 DIM PAL(16)

3200 SCREEN 102:CLS

3300 FORA=0TO 15

3310 READ PAL(A):PALETTE A,PAL(A)
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3320
3400
3500
3510
3600
3610
3700
3800
3810
3900
3910
4000
4010
4100
4110
4200
4210
4300
4310
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400
5410
5500
5600
5610
$700
5800
5900
5910
6000
6100

NEXTA ‘setup gray levels
FORA=0TO 15

LINE (A*40,40)-(40 + A*40,140), A,BF

REM ‘draw shaded areas
LINE (A*40,240)- (40 + A*40,340), 15-A,BF

REM draw inverted shaded areas

NEXTA

COLOR 15 ‘use high intensity white
REM for text

LOCATE 1,20;

PRINT “Adjust to get a complete shade scale”

LOCATE 11,26;

PRINT “Dark <---e--seeseeeeeeeas > Light”
LOCATE 14,25;
PRINT “Light <---eceeceezee- --=-> Dark”

LOCATE 25,30;

PRINT “(Hit any key to exit)”’;

AS =INKEYS:IF LEN(AS) =0 THEN 4300

REM 'wait for any key to be pressed

SCREEN O

REM

REM The data below is the palette for

REM shades of green

DATA 0,81,9,4,12,5,13, 2,10,3,11,6,14,715
END

REM

REM Color Monitor Setup

REM

SCREEN 102:CLS

COLOR,,2 'select standard color
REM palette
FORA=0TO 7?7

LINE (A*40,0)-(40 + A*40,199), A,BF

REM draw colored filled boxes

LINE (A*40,202)-(40 + A*40,400), A + 8,BF
NEXTA

COLOR 15 'use high intensity white
REM for text

LOCATE 6,45: PRINT “Low intensity Colors”
LOCATE 20,45: PRINT “High Intensity Colors”
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6200
6210
6300
6400
6500
6600
6610
6700
6800

LOCATE 12,45;

PRINT “Adjust Contrast and Brightness”
LOCATE 13,45: PRINT “Controls to display 16"
LOCATE 14,45: PRINT “different colors”
LOCATE 25,50: PRINT “(Hit any key to exit)"’;
AS=INKEYS:IF LEN(AS)=0 THEN 6600

REM wait for a key to be pressed

SCREEN O ‘reset the screen mode
END
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The following program shows a text screen scroll-
ing on top of a graphics screen.

20
22
25
30
40
50
60
70
80
20
100
110
120
125
130
140
150
155
157
159
160
161
163
165
167
170

180
190
200
210
215
220
230
240
250

SCREEN 104 ‘set text on graphics
REM mode

CLS: KEY OFF

N=15:ANGLE = 360/N ’calculate # of angles
RADIANS = ANGLE /57.29578

CLS ‘clear screen
FORX=1TON *do the real work
FORY =XTON

SX = SINIX * RADIANS) = 195 + 320
SY = SIN(Y * RADIANS) * 195 + 320
CX = COS(X * RADIANS) * 150 + 200
CY = COS{Y * RADIANS) * 150 + 200
LINE (SY,CY}-(SX,CX), INT(RND*(7) +1)

REM draw line with random color

NEXT Y, X

FORI = 1TO 1000

X=RND*14+1

Y=RND*50+1
COLOR,,(RND*30),(RND*15)

GOSUB 270 'print text on VDC
X=RND*17 +1

Y=RND*50+1

COLOR,,0,(RND*31+1)

GOSUB 270 ’print text on VDC
COLOR,,,0 ‘change palette
LOCATE 24,1

FORK=1TO?7

PALETTE K,RND*135 + 1 'change palette
PRINT 'scroll text
IF(LEN(INKEYS)) <> 0 THEN 240

REM check for keypress
NEXT K

NEXTI

SCREEN 0,0,0 ‘return to normal
END
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260
270
280
290
300
305

310
315

320
325

330
340
350
360

REM sub to display a box of text

LOCATE X,Y : PRINT CHRS$(201);

FORI = 1TO 29:PRINT CHRS$(205); :NEXT |

PRINT CHR$(187);

LOCATE X +1,Y;

PRINT CHR$(186) + “This box is on the VDC
screen’” + CHRS$(186);

LOCATE X +2,Y;

PRINT CHRS(186]) + ‘This is more text”
+ CHRS$(186);

LOCATE X +3,Y;

PRINT CHRS(186) + “This is the last line of text”
+ CHRS$(186};

LOCATE X +4,Y: PRINT CHRS$(200);

FORI = 1TO 29: PRINT CHRS(205);:NEXT |

PRINT CHR$(188);

RETURN
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Programming the LUT

16-COLOR GRAPHICS
LUT PROGRAMMING

LUT

15

In these modes the LUT can be viewed as a two-
dimensional array (16 X 16). Each location con-
tains one of the standard 16 colors.

Palette Position

0 . . . 15

The locations in the LUT are numbered consecu-
tively from left to right and top to bottom. Thus,
location 17 corresponds to Row 1, palette position
1. This correspondence is used with both the PAL-
ETTE and PALETTE USING statements. To set
location 17 to color 1 (blue) you would either use:

PALETTE 17,1
or
INTARRAY (17)=1
PALETTE USING INTARRAY (0)
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Programming the LUT

In this example, the graphics statements specify
palette position 7 and the LUT is set up as shown.
Pixels are displayed as a solid red color. In the first
Y4 second, the DEB displays the color in the first
quarter of the LUT, which in this case isred. In
the second, third, and fourth ¥4 seconds, the DEB
displays the color in the second, third, and fourth
quarters of the LUT, respectively. In this example,
the DEB keeps finding the color value for red, so
what you see on the screen is a solid (non-blink-
ing) red color.

Palette Position
LUT
Row 0 7 15
0
t0 . red
3
4
tl : red
7
8
t2 : red
11
12
t3 : red
15
Non-Blinking Color

44



Programming the LUT

t0

t1

t2

t3

In this example, any item displayed on the screen
with palette position 7 blinks between red and
blue. For the first two ¥4 seconds, the DEB picks
up the color value for red from the first and second
quarters of the LUT. For the second two ¥4 seconds,
the DEB obtains the color value of blue from the
LUT. The net effect is a slow blink between red
and blue.

Palette Position

LUT
Row O 7 15

0

: red

3

4

: red

7

8

) blue

11

12

: blue

15

Slow Blink
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Programming the LUT

For dithering colors, the DEB uses a scheme simi-
lar to the blinking scheme. Dithering is accom-
plished by manipulating groups of 4 adjacent
pixels. The screen is divided into blocks of 4 pixels.
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Programming the LUT

Time
Block
Row

t(0)

t(1)

t(2)

t(3)

The pixels in the pixel blocks are so close together
that our eyes cannot perceive them as separate. If
each of the pixels in a pixel block is a different
color, our eyes perceive the pixel block as one color
— a combination of the color of the individual pix-
els. If the adjacent pixels are the same color, our
eyes see just that one color.

red | red
red | red

Palette Position

0 7 15

red
red
red
red

W —-=O

red
red
red
red

W=D

red
red
red
red

wN—=O

red
red
red
red

w N —Oo

“Solid” Dither showing correspondence between pixel
positions in a pixel block and time state rows




Programming the LUT

Remember the table of “pre-assigned” dithered
colors in Chapter 3. To combine colors, you check
the table for the color number for a particular
dither effect. For example, you would choose this
number to produce a dither between red and blue.

RED 143

BLUE
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Programming the LUT

t(0)

t(1)

t(2)

t(3)

If you want to program the LUT to dither red and
blue together, the LUT would look like this:

Time
Block
Row

wWh—O WK —=O W —=0O

W -0

blue

red

blue | red

blue

red

blue | red

0

Palette Position

7 15

blue
red
blue
red

blue
red
blue
red

blue
red
blue
red

blue
red
blue
red

2-Color Dither




Programming the LUT

t(0)

t(1)

t(2)

t(3)

Time
Block
Row

whh—=O WK — O wWN—-O

[P N ]

You can set up the LUT to dither two, three, or four
colors together.

red

blue

red |blue

grn

brn

grn| brn

0

Palette Position

red

blue
green
brown

red

blue
green
brown

red

blue
green
brown

red

blue
green
brown

4-Color Dither
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Programming the LUT

~
The following examples show the actual LUT val-
ues for each of the previous cases of blinking and
dithering.
Palette Position
LUT
Row 0O 7 15
0 4 (red)
1 4
t(0) 2 4
3 4
amn 4 4
5 4
(1) 6 4
7 4
8 4
9 4
t(2) 10 4
11 4
12 4
13 4
t(3) 14 4
15 4
7~

Palette Position 7 programmed for Non-Blinking Red
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Programming the LUT

Palette Position
LUT
Row O 7 15
0 4 (red)
1 4
t(0) 2 4
3 4
4 4
5 4
t(1) 6 4
7 4
8 1 (blue)
9 1
t(2) 10 1
11 1
12 1
13 1
t(3) 14 1
15 1

Palette Position 7 programmed to blink slowly between red
and blue.
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Programming the LUT

£(0)

(1)

t(2)

t(3)

Palette Position
LUT
Row O 7 15
0 4 (red)
1 4
2 4
3 4
4 1 (blue)
5 1
6 1
7 1
8 2 (green)
9 2
10 2
11 2
12 6 (brown)
13 6
14 6
15 6
4-Color Fast Blink
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Programming the LUT

Palette Position
LUT

Row 0 7

0 4 (red)
1 4
t(0) 2 4
3 4
4 4
5 4
t(1) 6 4
7 4
8 4
9 4
t(2) 10 4
11 4
12 4
13 4
t(3) 14 4
15 4

Solid Red Dither
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Palette Position

LUT
Row 0 7 15
0 1 (blue)
1 4 (red)
t(0) 2 1 (blue)
3 4 (red)
4 1
5 4
t(1) 6 1
7 4
8 1
9 4
t(2) 10 1
11 4
12 1
13 4
t(3) 14 1
15 4

2-Color Dither: Red and Blue
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Programming the LUT

The following is an example that combines blink-

ing and dithering:
Palette Position
LuUT
Row O 7 15
0 1 (blue)
1 4 (red)
t(0) 2 1
3 4
4 1
5 4
t(1) 6 1
7 4
8 2 (green)
9 6 (brown)
t(2) 10 2
11 6
12 2
13 6
t3) 14 2
15 6
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Palette Position
0123456789 1011 1213 14 15

The following table of values can be used to pro-
gram the LUT for normal 16-color graphics.

LUT

Row

Programming the LUT

1010 10 15 T Yo Yol
o = - o v -l i
< S <
= - o o =
e o k)
== = = -
NN NN
Lo B B B | vy oy ]
— = R S N
— = o oy ] -
Sooco oo o
v oy ] - R R B B |
oSS o oo ooy
o0 00 of O o0 00 O B
[ S [ S S
Y- © QS Q&
16516 16518 TRt Y o)
o o <+
oS e ed ed s s
NN N
R S — = -
ocooo SooS
o - N m <10 © b~
~ ~
Q -
) =
-~ -~

1,12,13, 14, 15,
1,12,13, 14, 15,
1,12,13, 14, 15,
1,12,13, 14, 15,
,12,13, 14, 15,
,12,13, 14, 15,
,12,13, 14, 15,
,12,13, 14, 15,

1
1
1
1

Non-Blinking Standard Colors
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Programming the LUT

LUT
Row

o o O

15

16

31

In the overlay modes, as in the 16-color graphics
mode, the LUT is divided into time states that
control blinking effects. However, in the overlay
modes, the LUT is only divided into two time
states. Half of the LUT determines what is being
displayed at any time. The top half'is used for the
first Y2 of each second and the bottom half is used
for the second V2 of each second.

Using the overlay modes, you create blinking by
making the values in the top half of the table dif-
ferent from the corresponding values in the bottom
half of the table.

DEB Palette Position
0 . . . 7
t(0)
t(1)
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Programming the LUT

In this example, the standard Palette 2 is modified
so that position 2 is a blinking between blue (color
1) and red (color 4).

DEB Palette Position
VDC
Color
Values 0 1 2 3 4 5 6 7
0 |0, 1,1, 3, 4, 5, 6, 7,
1 1,1, 1,1, 1,1, 1, 1,
2 |2, 2 2 2 2 2 2 2
3 13, 38, 3, 3, 3, 3, 3, 3,
t(0) 4 |4, 4, 4, 4, 4, 4, 4, 4,
5 |5, 5, 5, 5, 5,5, 5, 5,
6 |6, 6, 6, 6, 6, 6, 6, 6,
7 |7, 7, 7,7, 7, 7, 1, 1,
8 |8, 8, 8, 8, 8, 8, 8, 8,
9 19,9 9 9 9, 9,9, 9,
10 |10,10,10,10,10,10,10,10,
11 11,11,11,11,11,11,11,11,
12 12,12,12,12,12,12,12,12,
13 13,13,13,13,13,13, 13,13,
14 |14,14,14,14,14, 14,14, 14,
15 15,15, 15, 15, 15, 15, 15, 15,
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DEB Palette Position

’’’’’’’’’

””””””

’’’’’’’’

))))))))

’’’’’’’’

L R I R T .

”””””””

77777777

’’’’’

77777

’’’’’’

””””

?????

))))))

”””

””””

Values 0 1 2 3 4 5 6 7

VDC

Color

t(1)
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you specify DEB palette position 0 in a graphics

output. The VDC’s output is only displayed when
statement.

In this example, values in the LUT cause the
DEB’s output to take precedence over the VDC’s

DEB Palette Positions
01234567

)))))))))))))
777777777777777
’’’’’’’’’’’’’’
”””””””””””””
””””””””””””
””””””””””””
””””””””””””
”””””””””””

CriNMNIFUOTXVNO =AM
LI I R R

VDC
Color
Values

Programming the LUT

Cri NN IO~V NRO = ANM PO
o e e

t(o)
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