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System Interfacing 

5.4.2 - Digitizing Tablet 

A digitizing tablet can be assigned to a channel with the ASSIGN 
command. An example would be: 

ASSIGN 2 5 

The above example assigns the digitizing tablet to channel 2. 
The contents of CREG 11 and CREG 12, at the time of the ASSIGN 
command, define the rectangle covered by the digitizing tablet. 
Load CREG 11 with the coordinates of the lower left-hand corner 
of the defined area and CREG 12 with the coordinates of the upper 
right-hand corner of the coordinate space. The coordinate space 
actually covered by the digitizing tablet may be slightly larger 
than the coordinate space requested. The magnitude of this 
discrepancy will depend on the digitizing tablet used and the 
values chosen for CREG 11 and CREG 12. 

5.4.3 - Printer 

A printer can be assigned to a channel with the ASSIGN command. 
An example would be: 

ASSIGN 2 3 

The above example assigns the printer to channel 2. The contents 
of CREG 11 and CREG 12, at the time of the ASSIGN command, define 
rectangle to be printed. Load CREG 11 with the coordinates of 
the lower left-hand corner of the designated area and CREG 12 
with the coordinates of the upper right-hand corner of the rect
angle to be printed. 

5.4.4 - Light Pen 

The optional light pen can be enabled by: 

ASSIGN 5 15 

Once enabled, placing the light pen on the display sceen causes 
the virtual coordinate under the pen to be placed in CREG 2. If 
the light pen button is pressed (this may be the tip of the pen), 
the I N 'I' EkAC '1' command 

BUTCON 2 

is run, which allows macros to be accessed by the light pen. 
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VM 2001 1101-02 

VM 1013 0001-01 
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Appendix A 
Related Documents 

Description 

TM 
INTERACT Language Reference Card 

VM-8850A Graphics Processor Manual 

VM-8851 Graphics Processor Manual 
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Appendix B 
Cold start Default Values 

A COLD start INTERACT command, a power-on, or a reset initializes 
INTERACT software. During initialization, the board issues the 
following INTERACT commands: 

CONFIG 

VLOAD 
VLOAD 
VLOAD 
VLOAD 

CLOAD 

LUTRST 

ASSIGN 
ASSIGN 
ASSIGN 

BUFFER 
FIRSTP 
BLINKR 
BLANK 
PIXFUN 
PRMFIL 
SURFAC 
BUTTBL 

WINDOW 

CLIPDF 

BUTREC 

DSPSIZ 
IMGSIZ 
TEXTB 
TEXTC 
XHAIR 
XHAIR 
VECPAT 
AREAPT 
VREG 14 f' VREG 15 

0,128,256 

n,O 
6,255 
3,255 
4,255 

n,O,a 

0,1 
1,2 
2,0 

0,0 
o 
30 
o 
o 
o 
o 
n,n 

; where n ranges from 0 through 15 

; where n ranges from a through 63 

i Reset all LUT entries 

; ASSIGN commands are set to 
defaults for any board with 
an RS-232C SBX connector 

i where n ranges from a to 31 

-32768,-32768,32767,32767 

n,-32768,-32768,32767,32767 
; where n ranges from 1 to 4 

n,32767,32767,-32768,-32768 
; where n ranges from 0 to 31 

(consult hardware manual) 
(consult hardware manual) 
o 
0,0 
0,0 
1,0 
FFFF 
FFFF,FFFF, •••• ,FFFF 
i 
j 

; i = 2 for 8850A, i ~ 3 for 8851 
i j = 3 for INTERACT Version 4.0 
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Appendix Cl 
Command Summary by Opcode 

The following listing provides a summary of the INTERACT commands 
in ascending order of opcode. For each command, the hex opcode, 
mnemonic, and parameters are given. 

Opcode Mnemonic Parameters 

00 NULL 
01 MOVABS x,y 
02 MOVREL dx,dy 
03 MOV3R dx,dy 
04 MOV2R dxdy 
05 MOVI creg 
06 VALUE color 
01 FLOOD 
OB MAC RUN macnum 
OC l'lACEND 
OE CIRCLE rad 
OF CIRCXY x,y 
10 CIReI creg 
11 ARC rad,al,a2 
12 POLYGN npoly,nvertl, xl tyl, ••• 
13 AREAl 
14 AREA2 vreg 
18 LUTR index,entry 
19 LUTG index,entry 
lA LUTB index,entry 
lC LUT8 index,rentry,gentry,bentry 
IF PRMFIL flag 
20 BLINKE lut,index,entryl,entry2 
21 BLINKD lut,index 
22 BLINKR frames 
23 BLINKC 
24 CONFIG fifo,macbuf,txtfnt 
26 TEXTDN char,x,y,fntlst 
28 PIXELS x,y,color, .•• 
2D ARE APT pattern 
2E VECPAT mask 
2F FIRSTP flag 
31 BLANK flag 
34 ZOOM fact,bdst,bsrc 
3A WINDOW xl,yl,x2,y2 
3B PIXFUN mode 
3D WAIT frames 
44 DSPSIZ x,y,freq,screen 
45 IMGSIZ x,y,depth 
81 DRWABS x,y 
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Opcode MnemQnic P·arameters 

82 DRWREL dx,dy 
83 DRW3R dx,dy 
84 DRW2R dxdy 
85 DRWI creg 
88 POINT 
89 RECREL dx,dy 
8B MACDEF rnacnum 
8C MACERA rnaCnum 
8E RECTAN x,y 
8F RECTI creg 
90 TEXTI string 
91 TEXT2 string 
92 TEXTC size,angle 
93 TEXTO string 
94 TEXTB flag 
95 .READP 
98 READCR creg 
99 READVR vreg 
9A READBU flag,cflag 
9C XHAIR nurn,flag 
9F FILMSK mask 
AO CLOAD creg,x,y 
Al CMOVE cdst,csrc 
A2 CADD ,.,.rat'l""" ,.-"--"'t...>"""IL,,,,,,,LCY 
A3 CSUB cdif,creg 
A4 VLOAD vreg,color 
AS VMOVE vdst.,vsrc 
A6 VADD vsum,vreg 
A7 VSUB vdif, vreg 
AA BUTTBL index,rnacnum 
AB BUTTON index 
AF RDPIXR vreg 
B8 ASSIGN chan,dev 
B9 BUTREC butnum,xl,yl,x2,y2 
BA BUTCON creg 
BB MAC REP macnum,count 
EO BUFFER update,display 
E5 BLKMOV xl,yl,x2,y2 
E6 POLYRL npoly,nvertl,dxl,dyl, ..• 
EA CLIP nurn 
EB CLIPDF num,xl,yl,x2,y2 
FO PIXDMP depth,dx,dy 
Fl PIXLOD depth,dx,dy,bitstrearn 
F5 SURFAC count,pl,p2, ••• 
F6 LUTRST 
F7 LUTMSK mask 
FD COLD 5"". FE WARM \.Li ?' 
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Appendix C2 
Command Summary by Mnemonic 

The following listing provides a summary of INTERACT commands in 
alphabetical order of the mnemonic. 

Opcode Command Parameters 

11 ARC rad,al,a2 
2D AREAPT pattern 
13 AREAl 
14 AREA2 vreg 
B8 ASSIGN chan,dev 
31 BLANK flag 
23 BLINKC 
21 BLINKD lut,index 
20 BLINKE lut,index,entryl,entry2 
22 BLINKR frames 
E5 BLKMOV xl,yl,x2,y2 
EO BUFFER update,display 

f 
BA BUTCON creg 
B9 BUTREC butnum,x1,yl,x2,y2 
AA BUTTBL index,macnum 
AB BUTTON index 
A2 CADD csum,creg 
10 CIRCI creg 
OE CIRCLE rad 
OF CIRCXY x,y 
EA CLIP num 
EB CLIPDF num,xl,yl,x2,y2 
AO CLOAD creg,x,y 
Al CMOVE cdst,csrc 
FD COLD 
24 CONFIG fifo,macbuf,txtfnt 
A3 CSUB cdif,creg 
81 DRWABS x,y 
85 DRWI creg 
82 DRWREL dx,dy 
84 DRW2R dxdy 
83 DRW3R dx,dy 
44 DSPSIZ x,y,freq,screen 
9F FILMSK mask 
2F FIRSTP flag 
07 FLOOD 
45 IMGSIZ x,y,depth 
lA LUTB index,entry 

(-" 19 LUTG index,entry 
F7 LUTMSK mask 
18 LUTR index,entry 
F6 LUTRST 
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Opcode Command Parameters 

lC LUT8 index,rentry,gentry,bentry 
8B MACDEF macnum 
OC MAC END 
8C MACERA macnum 
BB MACREP macnum, count 
OB MACRON macnum 
01 MOVABS x,y 
05 MOVI creg 
02 MOVREL dx,dy 
04 MOy2R dxdy 
03 MOV3R dx,dy 
00 NULL 
FO PIXDMP depth,dx,dy 
28 PIXELS x,y,color, ••• 
3B PIXFUN mode 
FI PIXLOD depth1 dx,dy,bitstream 
88 POINT 
12 POLYGN npoly,nvert,xl,yl, ••• 
E6 POLYRL npoly~nvertl,dxl,dyl, ••• 
IF PRMFIL flag 
AF RDPIXR vreg 
9A READBU fIag,cfIag 
98 READCR crea . oJ 

95 READP 
99 READVR vreg 

'~ 89 RECREL dx,dy 
8E RECTAN x,y 
8F RECTI creg 
F5 SURFAC count,pl,p2, ••• 
94 TEXTB flag 
92 TEXTC size,angle 
26 TEXTDN char,x,y,fntlst 
93 TEXTO string 
90 TEXTl string 
91 TEXT2 string 
A6 VADD vsum,vreg 
06 VALUE color 
2E VECPAT mask 
A4 VLOAD vreg,color 
AS VMOVE vdst,vsrc 
A7 VSUB vdif,vreg 
3D WAIT frames 
FE WARM 
3A WINDOW xl,yl,x2,y2 
9C XHAIR num,flag 
34 ZOOM fact,bdst,bsrc 

C 
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Appendix D 

Look-up Table Default Values 

INDf;X YALUf; COLOR 
RGB 

0 () OOOOH BLACK 
1 OFFFH WHITE 
2 OFOOH RED 
3 OOFOH GREEN 
4 OOOFH BLUE 
5 OOFFH CYAN 
6 > OFOFH MAGENTA 
7 OFFOH YELLOW 
8 f OF80H RED-YELLOW -
9 08FOH YELLOW-GREEN 
10 OOF8H GREEN-CYAN 
11 0080H CYAN-BLUE 
12 080FH BLUE-MAGENTA 
13 OF08H MAGENTA-RED 
14 0555H DARK GRAY 
15 ( OAAAH LIGHT GRAY 

f 

(. 
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IN126X YALU6 IND6X YALU6 INDEX VALU6 
RGB RGB RGB 

16 OFFSB 61 OF48B 106 0359B 
17 OAF6B 62 OF56H 107 0449B 
18 06F8B 63 OF65H 108 0647B 
19 03FAB 64 OFB3B 109 0946B 
20 04BBB 65 OAFOH 110 OB45H 
21 069BB 66 07F3H 111 OF45H 
22 OA7BB 67 05F3B 112 . OA90B 
23 OF50B 68 03F5H 113 07A2B 
24 08D6B 69 03B6B 114 05B2B 
25 05D7B 70 03A6H 115 0402B 
26 03D8B 71 0379B 116 0303B 
27 038DB 72 036AB 117 03B3B 
28 036FH 73 035BH 118 03A4B 
29 065FB 74 034DB 119 0395B 
30 OA3FH 75 033FH 120 0375H 
31 003FH 76 OS3FH 121 0366H 
32 OBF3H 77 0720B 122 0357H 
33 09F4H 78 OAOBB 123 0457H 
34 06F5H 79 ODOAB 124 0656H 
35 03F6H 80 ODA2H 125 0755H 
36 03B8H 81 09D2H 126 0955H 
37 039AH 82 0703H 1-27 OB54H .... ,... 

037Sf! 83 04D4H 128 0980H ':>0 

39 0460B 84 0305H 129 0682H 
40 0550H 85 03A5H 130 0593H 
41 0830H 86 0396H 131 0493H 
42 OB3BB 87 0377H 132 0394H 
43 OD59H 88 0369H 133 0285H 
44 OB68H 89 035AB 134 0265H 
45 OB76H 90 034BH 135 0356H 
46 0085H 91 053BH 136 0356H 
47 0094H 92 073AH 137 0238H 
48 OFD3H 93 OA38B 138 0339H 
49 OBF3H 94 OD37H 139 0537H 
50 08F3H 95 OB46H 140 0636H 
51 06F4H 96 OBAOH 141 0736H 
52 03D6H 97 07B2H 142 OA35H 

.53 03B7H 98 0602H 143 0035H 
54 0399B 99 0503H 144 0762H 
55 037AH 100 03D4H 145 0682H 
56 0350H 101 03B48 146 0573H 
57 0540H 102 03ASH 147 0383H 
58 073DH 103 0386B 148 0274B 
59 OB3AB 104 0367B 149 0365B 
60 OF39B 105 0367B 150 0255B 

"'--.." 
~j 
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INDEX VALUE INDEX VALUE INDEX VALUE 
----- ----- ----- ----- ----- -----

RGB RGB RGB 

151 0355H 196 0344H 241 0330H 
152 0346H 197 0335H 242 0330H 
153 0436H 198 0435H 243 0232H 
154 0437H 199 0525H 244 0233H 
155 0536H 200 0624H 245 0033H 
156 0636H 201 0823H 246 0223H 
157 0735H 202 OB03H 247 0303H 
158 0935H 203 OD03H 248 0303H 
159 OB34°H 204 OF02H 249 0303H 
160 0662H 205 OF33H 250 0303H 
161 OS62H 206 OB30H 251 0403H 
162 OS80H 207 OA40H 252 OS02H 
163 0382H 208 0630H 253 0630H 
164 0382H 209 0550H 254 0430H 
165 0373H 210 0362H 255 0330H 
166 0363H 211 0253H 
167 0264H 212 0253H 
168 0354H 213 0244H 
169 0355H 214 0335H 

"; 170 0245H 215 0325H 
I~i 171 0236H 216 0405H 

172 0237H 217 0604H 
173 0308H 218 0803H 
174 0506H 219 OA03H 
175 060SH 220 OB03H 
176 OA50H 221 OA22H 
177 0950H 222 0832H 
178 0752H 223 0830H 
179 0553H 224 0530H 
180 0454H 225 0350H 
181 0445H 226 0250H 
182 0435H 227 0242H 
183 0535H 228 0233H 
184 0635H 229 0234H 
185 0734H 230 0235H 
186 OA24H 231 0205H 
187 OB04H 232 0304H 
188 OF03H 233 0303H 
189 OF33H 234 0503H 
190 OD32H 235 0503H 
191 OB42H 236 0503H 
192 0840H 237 0622H 
193 0650H 238 0630H 
194 0453H 239 0330H 

( 195 0453H 240 0430H 
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AREA FILL MASK 

AREA PATTERN 

BIT PLANE MASK 

BLANK FLAG 

BLINK RATE 

BLINK STATUS 

BLINK TABLES 

BUTTON FIFO 
EVENT QUEUE 

BUTTON TABLE 

Appendix E 
Elements of INTERACT State 

- VREG 3 - Pix elm ask for ran d 0 mar e a 
fills. 

Pattern used to implement texturing of 
filled figures. Set with AREAPT. 

-VREG6- Color mask used by all graphics 
primitives. 

Screen is blank when enabled. Set with 
BLANK. 

Rate at which blinking occurs. Set with 
BLINKR. 

Three bits for each (red, green, and 
blue) LUT entries. Set with BLINKE. 

Two tables which provide color 
information for blinking LUTs. Loaded 
with BLINKE. 

Eight event FIFO, where each event 
consists of an executed button number, 
CREG2, and CREG5 at the time of button 
execution. 

Table which associates button numbers 
with macro numbers. Set with BUTTBL. 

CLIPPING BOUNDARY -CREG9,CREGlO- Current clipping window 
virtual coordinates. 

CLIP WINDOW DEFINITIONS Four definitions, each consisting of a 
pairof coordinates, which define a 
rectangular clipping window. Set by 
CLIPDF. 

CONDITIONAL BUTTON 
EXECUTION TABLE 

One entry for each of the 32 buttons. 
Each entry is a pair of virtual coordi
nates defining a rectangular area that 
will cause that button to be executed if 
the CREG coordinates given in a BUTCON 
is contained within that rectangular 
area. Set by BUTREC. 

E-l 



COORDINATE ORIGIN 

CROSSHAIR 0 COLOR 

CROSSHAIR 0 LOCATION 

CROSSHAIR 1 COLOR 

CROSSHAIR 1 LOCATION 

CURRENT COLOR 

CURRENT POINT 

DEVICE BOUNDARY 

;DISP!.AY BUFFER 

,DISPLAY SIZE 

FIRST PIXEL FLAG 

IMAGE SIZE 

LOCATOR ADJUSTMENT 

LOCATOR POSITION 

LOOKUP TABLES 

LUT MASK 

Appendix E 

-CREG3~ Coordinate of the center 
image memory in virtual space. 

-VREGl- Pixel value for crosshair O. 

of 

-CREG5- virtual coordinate of crosshair. 
O. 

-VREG2~ pixel value for crosshair 1. 

-CREG6- Virtual coordinate of crosshair 
1. 

-VREGO- Pixel value used by all graphics 
primitives. 

-CREGO- Starting, or center, 
graphics primitives. 

-CREGll,CREG12- Coordinates 
tangle used by the printer 
the digitizer driver. 

pOint for 

of the rec
driver and 

Buffer to be displayed on the 
screen. Set by BUFFER. 

Format of display; for example¥ 640 x 
480 pixels. Set by DSPSIZ. 

Flag to inhibit drawing of first pixel 
of vectors. Set by FIRSTP. 

Organization of physical memory. Given 
in x, y, and depth dimensions. Set by 
IMGSIZ. Image size determines the 
number of buffers available. 

-CREG8- Coordinate calibration factor 
for screen dependent locator hardware. 

-CREG2- Virtual coordinate returned by 
locator device 

Color 
value 
color 
LUTR, 

'" lookup tables used to convert 
codes into actual R, G, and B 

intensities for display. Set with 
LUTG, LUTB, and LUTS. 

-VREG4- Mask applied to pixel values 
before indexing into LUTs. 
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MACRO DEFINITION TABLE 

PIXEL FUNCTION 

PRIMITIVE FILL FLAG 

RAM CONFIGURATION 

SCREEN ORIGIN 

SURFACE PRIORITIES 

TEXT BACKGROUND COLOR 

TEXT BACKGROUND FLAG 

'I'EXT ENDPOINT 

TEXT FONT DEFINITION 
TABLE 

TEXT SIZE 

UPDATE BUFFER 

VECTOR PATTERN 

XHAIR ENABLE FLAGS 

Appendix E 

Table which contains INTERACT macros, 
which are defined with MACDEF and erased 
with MACERA. 

Drawing mode. Insert, complement, or 
XOR functions currently allowed. 

When set, closed primitives are drawn 
filled. When cleared, primitives draw 
in outline. Set with PRMFIL. 

Allocation of scratch pad RAM among 
FIFOs, TEXT font definition table and 
macro definition table. Set with CONFIG 
following power up or COLD. 

-CREG4- Virtual coordinate of the pixel 
at the center of the display screen. 

Priorities given to certain bit planes 
to provide the appearence of one surface 
covering another. Set by SURFAC. 

-VREG5- Color for background of text. 

When set, causes text command to draw 
background underneath text. 

-CREG7- End of string virtual 
coordinates for TEXT PRIMITIVES. 

Table which contains text fonts used by 
TEXT2. These fonts are specified using 
TEXTDN. 

Size of characters drawn with TEXTO. 
Set by TEXTC. 

Buffer affected by draw commands. 
by BUFFER. 

Set 

Pattern used to implement dotted or 
dashed outline figures. Set by VECPAT. 

Flags set to enable display of the two 
possible crosshairs. Set by XHAIR. 
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