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0000 CODE SEGMENT BYTE PUBLIC

1

2

3

4

5

[ PUBLIC ACT DISP_PAGE
7 PUBLIC READ_AC_CURRENT
8
9
1
1
1
1
1
1
1
1
1

THE CODE POINTS FOR THE SECOND 128 CHARS (128-255).

FOR WRITE CHARACTER INTERFACE IN GRAPHICS MODE, THE REPLICATION FACTOR
CONTAINED IN (CX) ON ENTRY WILL PRODUCE VALID RESULTS ONLY
FOR CHARACTERS CONTAINED ON THE SAME ROW. CONTINUATION TO
SUCCEEDING LINES WILL NOT PRODUCE CORRECTLY.

0 PUBLIC READ_LPI
1 PUBLIC SCROLL_DOWN
2 PUBLIC SCROLL.
3 PUBLIC SET_COLOR
4 PUBLIC SET_CPOS
5 PUBLIC SET_CTYPE
6 PUBLIC SET_MODE
7 PUBLIC WRITE_AC_CURRENT
8 PUBLIC WRITE_C_CURRENT
19 PUBLIC WRITE_DOT
20 PUBLIC WRITE_TTY
21 PUBLIC VIDEO_IO_!
:g PUBLIC VIDEO_STITE
24 EXTRN 3 SPEAKER BEEP ROUTINE
25 EXTRN cn? CHAR GENINEAR 3 CHARACTER GENERATOR GRAPHICS TABLE
26 EXTRN  DDSTNEAR 3 LOAD (DS) WITH DATA SEGMENT SELECTOR
21 EXTRN N5x'DRD 3 REGEN BUFFER LENGTH TABLE
28 EXTRN  Mé1BYTE 3 COLUMNS PER MODE TABLE
gz EXTRN  MT:BYTE § MODE SET VALUE PER MODE TABLE
31 3=== INT 10 H
32 3 '
33 3 VIDEO_I0 '
34 3 TTHESE ROUTINES PROVIDE THE CRT DISPLAY INTERFACE :
35 3 THE FOLLOWING FUNCTIONS ARE PROVIDED '
36 1 :
37 3 (AH)= 00H SET noos (AL) CONTAINS MODE VALUE :
38 3 L) 40X25 BW MODE (POWER ON DEFAULT) :
39 1 (AL) = 0|H 40X25 COLOR :
40 3 (AL) = 02H 80X25 BW :
41 3 (AL) = 03H 80X25 COLOR '
42 3 GRAPHICS MODES :
43 3 (AL) = 04H 320X200 COLOR '
44 3 (AL) = 05H 320X200 BW uonz :
45 3 (AL) = o 640X200 BW MODE T
46 3 (AL) 80X25 MONDCHRDME (USED INTERNAL TO VIDEO ONLY) 1
47 1 see NDYES -BW_MODES OPERATE SAME AS COLOR MODES, BUT COLOR
48 3 BURST IS NOT ENABLI B
49 3 =CURSOR IS NOT DISFLAYED IN GRAPHICS MODE $
50 3 (AH)= O1H SET CURSOR TYPE '
51 3 (CH) = BITS 4-0 = START LINE FOR CURSOR :
52 i *% HARDWARE WILL ALWAYS CAUSE BLINK :
53 3 ®* SETTING BIT 5 OR 6 WILL CAUSE ERRATIC BLINKING t
54 3 OR NO CURSQR AT ALL s
55 ' (CL) = BITS 4-0 = ENI = FOR CURSCR :
56 i (AH)= 02H SET cunson POSITION '
57 3 DH,DL) = ROW,COLUMN (00H,00H) IS UPPER LEFT '
58 3 (BH} = PAGE NUMBER (MUST BE 0OH FOR GRAPHICS MODES) :
59 3 (AH)= 03H READ CURSOR POSITION s
60 i (BH) = PAGE NUMBER (MUST BE 00H FOR GRAPHICS MODES) :
61 H ON EXIT (DH,DL) = ROW,COLUMN OF CURRENT CURSOR :
62 3 CH,CL) = CURSOR MODE CURRENTLY SET :
63 3 (AH)= 04H READ LIGHT PEN POSITION i
64 3 ON EXIT: '
65 3 (AH) = 00H -- LIGHT PEN SWITCH NOT DOWN/NOT TRIGGERED '
66 3 (AH) = O1H == VALID LIGHT PEN VALUE IN REGISTERS s
61 3 (DH,DL) = ROW,COLUMN OF CHARACTER LP POSITION '
68 3 (cH) = RASTER LINE (0-199) '
69 3 (BX) = PIXEL COLUMN (0-319,639) '
70 3 (AH)= 05H SELECT ACTIVE DISPLAY PAGE (VALID ONLY FOR ALPHA MODES) '
7 3 (AL) = NEW PAGE VALUE (0-7 FOR MODES 0&!, 0-3 FOR MODES 2&3)
72 3 (AH) = 06H SCROLL ACTIVE PAGE UP t
73 3 (AL) = NUMBER OF LINES, ( LINES BLANKED AT BOTTOM OF WINDOW )
T4 1 (AL) = 00H MEANS BLANK ENTIRE WINDOW :
75 3 (CH,CL) = ROW,COLUMN OF UPPER LEFT CORNER OF SCROLL 3
76 3 (DH,DL) = ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL '
17 3 (BH) = ATTRIBUTE TO BE USED ON BLANK LINE :
78 3 (AH)= 0TH SCROLL ACTIVE PAGE DOWN T
79 1 L) = NUMBER oF LINES. INPUT LINES BLANKED AT TOP OF WINDOW
80 3 = 00H MEANS BLANK ENTIRE WINDO! '
a1 3 (CH,CL) Rov COLUMN OF UPPER LEFT CORNER OF SCROLL '
82 3 (DH,DL) = ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL :
:i 3 (BH} = ATTRIBUTE TO BE USED ON BLANK LINE :
H 3
85 5 CHARACTER HANDLING ROUTINES '
86 3 H
871 3 (AH)= 08H READ ATTRIBUTE/CHARACTER AT CURRENT CURSOR POSITION '
88 3 (BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) '
89 3 ON EXIT: 1
90 3 (AL) = CHAR READ :
91 3 (AH) = ATTRIBUTE OF CHARACTER READ (ALPHA MODES ONLY) '
92 3 (AH)= 09H WRITE ATYRIBUTEICHARACTER AT _CURRENT CURSOR POSITION :
93 3 (BH PLAY VALID FOR ALPHA MODES ONLY) :
94 3 (cx) = CDUNT oF CHARACTERS TO WRITE '
95 3 (AL) = CHAR TO WRITE :
96 3 (BL) = ATTRIBUTE OF CHARACTER (ALPHA)ICOLOR os CHAR (GRAPHICS) &
97 3 SEE_NOTE ON WRITE DOT FOR BIT . :
98 3 (AH)= OAH WRITE CHARACTER ONLY AT CURRENT CURSOR POSIYION :
99 3 (BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) :
100 3 (CX) = COUNT OF CHARACTERS TO WRITE t
101 3 (AL) = CHAR TO WRITE :
102 3 NOTE: USE FUNCTION (AH)= 09H IN GRAPHICS MODES :
103 3 FOR READI'RITE CHARACTER INTERFACE WHILE IN GRAPHICS MODE, THE :
104 1 HARACTERS ARE _FORMED FROM A CHARACTER GENERATOR IMAGE :
105 3 MAINTAINED IN THE SYSTEM ROM. ONLY THE IST 128 CHARS 3
106 3 ARE CONTAINED THERE. T /WRITE THE SECOND 128 CHARS, :
107 3 THE USER MUST INITIALIZE THE POINTER AT INTERRUPT {FI :
108 3 (LOCATION 0007CH) TO POINT TO THE 1K BYTE TABLE CONTAINING :
H 3
H 3
H H
3 B
H :
H :
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115 H GRAPHICS INTERFACE 1

116 3 3

"7 3 (AH)= 0BH SET COLOR PALETTE 3

18 3 (BH) = PALETTE COLOR ID BEING SET (0-127) '

119 3 (BL) = COLOR VALUE TO BE USED WITH THAT COLOR 1D '
120 3 NOTE: FOR THE CURRENT COLOR CARD, THIS ENTRY POINT HAS 1
121 1 MEANING ONLY FOR 320X200 GRAPHICS. T

122 3 COLOR ID = 0 SELECTS THE BACKGROUND COLOR (0-15) '

123 3 COLOR ID = | SELECTS THE PALETTE TO BE USED: :

124 3 GREEN (1) /RED(2) / YELLOW(3) 1

125 1 CYAN(1) /MAGENTA (2) /WHITE (3) '

126 3 IN 40x25 OR 80X25 ALPHA MODES, THE VALUE SET FOR '
127 3 PALETTE COLOR 0 IND|CATES THE BORDER COLOR 1
128 3 TO BE USED (VALUES 0-31, WHERE (6-31 SELECT

129 3 THE HIGH INTENSITY BACKGROUND SET. '
130 3 (AH)= OCH WRITE DOT 3
131 3 (DX) = ROW NUMBER 3
132 s (CX) = COLUMN NUMBER ]

133 3 (AL) = COLOR VALUE :
134 3 IF BIT 7 OF AL = 1, THEN THE COLOR VALUE IS EXCLUSIVE 1
135 3 ORed WITH THE CURRENT CONTENTS GF THE DOT '
136 s (AH)= ODH READ DOT 1
137 3 (DX) = ROW NUMBER 3
138 3 (CX) = COLUMN NUMBER 1

:3: 3 (AL) RETURNS THE DOT READ 1

3 :

141 3 ASC11 TELETYPE ROUTINE FOR OUTPUT t
142 3 H
143 3 (AH)= OEH WRITE TELETYPE TO ACTIVE PAGE 1
144 3 (AL) = CHAR TO WRITE t
145 3 (BL) = FOREGROUND COLOR IN GRAPHICS MODE '
146 3 NOTE -- SCREEN WIDTH IS CONTROLLED BY PREVIOUS MODE SET '
147 3 (AH)= OFH CURRENT VIDEO STATE 3
148 3 RETURNS THE CURRENT VIDEO STATE t
149 3 (AL) = MODE CURRENTLY SET ( SEE (AH)= 00H FOR EXPLANATION) t
150 3 (AH) = NUMBER OF CHARACTER COLUMNS ON SCREEN :
151 3 (BH) = CURRENT ACTIVE DISPLAY PAGE '
152 3 RESERVED '
153 3 RESERVED '
154 3 RESERVED 1
155 3 WRITE STRING '
156 3 ES:BP - POINTER TO STRING TO BE WRITTEN '
157 3 cx - LENGTH OF CHARACTER STRING TO WRITTEN

158 3 nx - CURSOR POSITION FOR STRING TO BE WRITTEN
159 3 - PAGE NUMBER '
160 3 (AL)= 00H IRITE CHARACTER STRING i
161 3 - ATTRIBUTE '
162 H STRING 1S <CHAR,CHAR, ... ,CHAR> 1
163 3 CURSOR NOT MOVED 3
164 3 (AL)= O1H IRITE CHARACTER STRING AND MOVE CURSOR 1
165 3 - ATTRIBUT '
166 3 STRING IS  <CHAR, CHAR. «ve sCHAR> t
167 3 CURSOR 1S MOVED 3

168 3 (AL)= 02H WRITE CHARACTER AND ATTRIBUTE STRING '
169 3 (VALID FOR ALPHA MODES ONLY) 3
170 3 STRING IS <CHAR,ATTR,CHAR,ATTR .. ,CHAR,ATTR> T
171 3 CURSOR 1S NOT MOVED '
172 3 (AL)= 03H WRITE CHARACTER AND ATTRIBUTE STRING AND MOVE CURSOR 1
173 3 (VALID FOR ALPHA MODES ONLY) 3
174 3 STRING 1S <CHAR,ATTR,CHAR,ATTR .. ,CHAR,ATTR> '
175 i CURSOR 1S MOVED 3
176 3 NOTE: CARRIAGE RETURN, LINE FEED, BACKSPACE, AND BELL '
177 i TREATED AS COMMANDS RATHER THAN PRINTABLE CHARACTERS.
178 3 1
179 3 BX,cx,DX,s1,Dl,BP,SP,DS,ES,SS PRESERVED DURING CALLS EXCEPT FOR '
180 3 BX,CX,DX RETURN VALUES ON FUNCTIONS 03H,04H,0DH AND ODH. ON ALL CALLS
181 3 AX 1S MODIFIED. 1
182 3

183

184 ASSUME  CS:CODE,DS:DATA,ES:NOTHING

185

186 0000 0OSF R Mi ow OFFSET SET_MODE 3 TABLE OF ROUTINES WITHIN VIDEO 1/0
187 0002 0146 R oW OFFSET SET_CTYPE

188 0004 016B R DwW OFFSET SET

189 0006 0193 R ow OFFSET READ_CURSOR

190 0008 0789 R oW OFFSET READ_LPEN

191 000A O1AA R DW OFFSET ACT_DISP_PAGE

192 000C 0213 R DW OFFSET SCROLL_UP

193 000E 02B1 R ow OFFSET  SCROLL_DOWN

194 0010 0303 R ow OFFSET READ_AC_CURRENT

195 0012 0360 R ow OFFSET WRITE_AC_CURRENT

196 0014 0392 R oW OFFSET WRITE_C_CURRENT

197 0016 01CC R DW OFFSET SET_COLOR

198 0018 0454 R ow OFFSET WRITE_DOT

199 001A 0443 R ow OFFSET  RE

200 001C 0702 R DW OFFSET WR

201 O00IE O1F2 R oW OFFSET VIDEO_STATE

202 0020 013D R oW OFFSET VIDEO_RETURN 3 RESERVED

203 0022 013D R oW OFFSET  VIDEO_RETURN 3 RESERVED

204 0024 013D R DW OFFSET VIDEO_RETURN 3 RESERVED

205 0026 03BF R DW OFFSET WRITE_STRING 3 CASE 13H, WRITE STRING

206 = 0028 MiL EQU $-M1 w

207 m

208 0028 VIDEO_10_I PROC NEAR i ENTRY POINT FOR ORG OF065H o

209 0028 FB 371 § INTERRUPTS BACK ON -

210 0029 FC CLD 3 SET DIRECTION FORWARD —
11 002A 80 FC 14 CMP AH,MIL/2 1 TEST FOR WITHIN TABLE RANGE o

glg 2F JINB M4 3 BRANCH TO EXIT IF NOT A VALID COMMAND =
1

214 PUSH ES o

215 PUSH DS 3 SAVE WORK AND PARAMETER REGISTERS

216 PUSH DX

217 PUSH [

218 PUSH BX

219 PUSH sI

220 PUSH DI

221 PUSH

222 [ S1,DATA 3 POINT DS: TO DATA SEGMENT

223 MOV DS,SI

224 MOV S1,AX 1 SAVE COMMANDIDATA INTO 4SII REGISTER

225 MOV AL,BYTE PTR ®EQUIP_FLAG { GET THE E( T FLAG VIDEO BITS

226 AND AL, 30H 3 ISOLATE CRT sulr HES

227 CMP AL, 30H 3 1S _SETTING FOR MONOCHROME CARD?

228 MoV DI,0B800H 3 GET SEGMENT FOR COLOR CARD
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229 0048 75 03 JNE M2 3 SKIP IF NOT MONOCHROME CARD

230 0044 BF B000 e MOV D1,0B000H 3 ELSE GET SEGMENT FOR MONOCHROME CARD

)

232 004D 8E C7 MoV ES,DI 3 SET UP TO POINT AT VIDEO MEMORY AREAS

233 004F 8A C4 MOV AL, AH 3 PLACE COMMAND IN LOW BYTE OF (AX

234 0051 98 cBvw 3 AND FORM BYTE OFFSET WITH COMMAND

235 0052 DI EO SAL AX, 1 3 TIMES 2 FOR WORD TABLE LOOKUP

236 0054 9 XCHG  S1,AX 3 MOVE OFFSET INTO LOOK UP REGISTER (SI)

231 } AND RESTORE COMMAND/DATA INTO (AX)

:g: 0055 8A 26 0049 R Mov AH,OCRT_MODE 3 MOVE CURRENT MODE INTO (AH) REGISTER

240 0059 2E3 FF A4 0000 R JMP WORD PTR CS3[SI+OFFSET M1] 3 GO TO SELECTED FUNCTION

241

242 00S5E M4t COMMAND NOT VALID

243 005E CF RET } DO NOTHING IF NOT IN VALID RANGE

244 OOSF VIDEO_10_! ENDP

245 3

246 § SET_MODE '

247 1 THIS ROUTINE INITIALIZES THE ATTACHMENT TO '

248 1 THE SELECTED MODE. THE SCREEN 1S BLANKED. '

249 3 INPUT '

250 1 PEQUIP_FLAG BITS 5-4 = MODE/WIDTH '

251 3 = MONOCHROME (FORCES MODE 7) :

262 1 01 = COLOR ADAPTER 405" (MODE 0 DEFAULT)  +

263 1 10 = COLOR ADAPTER 80x25 (MODE 2 DEFAULT) 1

254 s (AL) = COLOR MODE REQUESTED ( RANGE 0 - 6 )

265 3 '

266 ' NONE '

2857 3

258 00SF SET_MODE PROC__ NEAR

259 00SF BA MOV DX, 03D4H 3 ADDRESS OF COLOR CARD

360 006z oB 98 0010 R MOV DI1,9EQUIP_FLAG 3 GET EQUIPMENT FLAGS SETTING

261 0066 81 ET 0030 AND DI,30H 3 ISOLATE CRT SWITCHES

262 006A 83 FF 30 CMP DI,30H 3 IS BW CARD INSTALLED AS PRIMARY

263 006D 75 06 JNE [ 3 SKIP AND CHECK IF COLOR

264 006F BO 07 MOV AL, T 3 ELSE INDICATE INTERNAL BW CARD MODE

265 0071 B2 B4 MOV DL, 0B4H } SET ADDRESS OF BY (MONOCHROME) CARD

266 0073 EB 0D JIMP SHORT M8 3 CONTINUE WITH FORCED MODE

267 0075 Mac:

268 0075 3C 07 CMP AL, T 3 CHECK FOR VALID COLOR MODES 0-6

269 0077 72 09 J8 ' 3 CONTINUE IF BELOW MODE

270 0079 BO 00 MoV AL,0 | EORGE DEFAULT 40x25 BY MODE

271 007B 83 FF 10 CMP DI,10H 3 CHECK FOR OEQUIP_FLAG AT 40x25 COLOR

272 007E 74 02 JE M8 3 CONTINUE WITH MODE 0 IF NOT

273 0080 BO 02 MoV AL,2 3 ELSE FORCE MODE 2

274 0082 M8

2756 0082 A2 0049 MoV OCRT_MODE,, AL § SAVE MODE IN GLOBAL VARIABLE

276 0088 89 16 0063 R MOV OADDR_6845 , DX 1 SAVE ADDRESS OF

277 0089 Cé 06 0084 R 18 MoV OROWS; 25~ | 3 INITIALIZE DEFAULT ROW COUNT OF 25

278 008E IE PUSH DS 1 SAVE POINTER TO DATA SEGMENT
19 008F 50 PUSH  AX 3 SAVE MODE NUM
80 0090 98 cBw 3 CLEAR HIGH BYTE OF MODE
81 0091 8B MOV S1,AX 3 SET TABLE POINTER, INDEXED BY MODE
82 0093 2E1 aA 84 0000 € MoV AL.CSt[S] + OFFSET M7] } GET THE MODE SET VALUE FROM TABLE
83 0098 A2 006 MOV OCRT MODE_SET AL t SAVE THE MODE SET VALUE

204 000D 24 31 AND AL, 03TH 3 VIDEO OFF, SAVE HIGH RESOLUTION BIT

285 009D 82 PUSH DX 3 SAVE OUTPUT PORT VALUE
86 009E 83 C2 04 ADD DX, 4 3 POINT TO CONTROL REGISTER
87 O00Al EE ouT DX)AL 3 RESET VIDEO TO OFF TO SUPPRESS ROLLING
88 00A2 5A § BACK TO BASE REGISTER
89 ASSUME DS1ABSO
90 00A3 28 DB suB BX, BX 3 SET UP FOR ABSO SEGMENT

291 O00AS 8E DB MOV S ,BX 1 ESTABLISH VEGTOR TABLE ADDRESS ING
92 00AT C5 IE 0074 R LDS ax OPARM_PTR $ GET POINTER TO VIDEO PARMS
93 ASSUME DSlCO
94 00AB 58 POP 3 RECOVER MODE NUMBER IN_(AL)

96 00AC B9 0010 MOV cx 16 3 LENGTH OF EACH ROW OF TABLE

96 OOAF 3C 02 cMP AL.2 3 DETERMINE WHICH ONE TO USE

97 008! 72 OE Jc M9 5 MODE 1S 0 OR |

98 0083 03 D9 ADD BX,CX 3 NEXT ROW OF INITIALIZATION TABLE
99 00B5 3C 04 cMP AL, 4

00 00B7 72 08 Jc 3 MODE IS 2 OR 3

01 0089 03 D9 ADD BX,CX 3 MOVE TO GRAPHICS ROW OF INIT_TABLE
02 00BB 3C 07 CMP AL, T

03 00BD 72 02 Jc M9 3§ MODE IS 4,5,

04 00BF 03 09 ADD BX,CX 1 MOVE To oW EARD Row oF INIT_TABLE

30

306 ymm--- BX POINTS TO CORRECT ROW OF INITIALIZATION TABLE

308 ooct M9t § OUT_INIT

309 00CI 50 PUSH  AX 3 SAVE MODE IN (AL)

310 00C2 8B 47 OA MoV AX, [BX+10] } GET THE CURSOR WODE FROM THE TABLE
11 00C5 86 EO XCHG  AH,AL 1 PUT CURSOR CORRECT POSITION
12 00CT 1E PUSH DS } SAVECTABLE SEOMENT POINTER
13 ASSUME  DSIDATA
14 00C8 E8 0000 E CALL t POINT DS _TO DATA SEGMENT
15 00CB A3 0060 R v .CURSN _MODE , AX 3 PLACE INTO BIOS DATA SAVE AREA
16 ASSUME ns:coos

317 00CE IF POP 3 RESTORE THE TABLE SEGMENT POINTER

318 00CF 32 E4 XOR AH AH 3 AH IS REGISTER NUMBER DURING LOOP

0 LOOP THROUGH TABLE, OUTPUTTING REGISTER ADDRESS, THEN VALUE FROM TABLE
2 00D1 M10s 3 INITIALIZATION LOOP
3 00D1 8A C4 MoV AL, AH § GET 6845 REGISTER NUMBER
4 0003 EE ouT DX, AL
5 0004 42 INC oX 3 POINT TO DATA PORT
6 00D5 FE C4 INC AH 3 NEXT REGISTER VALUE
7 00D7 8A 07 MOV AL, [BX] 3 GET TABLE VALUE
8 0009 ouT DX, AL § OUT_TO CHIP
9 00DA 43 INC BX 3 NEXT IN TABLE
330 00DB 4A DEC DX 1 BACK TO POINTER REGISTER
{ 00DC E2 F3 LOOP  MI0O } DO THE WHOLE TABLE
2 O00DE 58 POP A s DE_BACK INTO (AL)
3 00DF IF POP DS H RECOVER SEGHENT VALUE
4 ASSUME DSIDATA
3¢ goee=- FILL REGEN AREA WITH BLANK
38 00E0 33 FF XOR DI, 1 SET UP POINTER FOR REGEN
39 00E2 89 3E 004E R MoV ockr START,DI 3 START ADDRESS SAVED IN GLOBAL

340 00E6 C6 06 0062 R 00 MoV 'ACTTVE PAGE, 0 3 SET PAGE VALUE

341 O00EB B9 2000 Mov CX,8 3 NUMBER OF WORDS IN COLOR CARD

342 O00EE 3C 04 cMP AL.4 3 TEST FOR GRAPHICS
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43 00FO 72 OA Jc M12 3 NO_GRAPHICS_INIT
44 00F2 3C 0T CMP AL, T 3 TEST FOR BW_CARD
48 O00F4 74 04 Mii 1 BW_CARD_INIT
46 O00F6 33 CO XOR AX,AX 3 FICL FOR GRAPHICS MODE
47 OOF8 EB 08 JMP SHORT M13 1 CLEAR BUFFI n
48 O0OFA Mit ] CARD_INIT
49 00FA BS 08 MoV CH,08H t BUFFER SIZE ON BW CARD (2048
80 OOFC Mi121 3 NO_GRAPHICS_INIT
81 O0OFC B8 0720 MoV AX,' *4T°H 1 FICL CHAR FOR ALPHA + ATTRIBUTE
52 OOFF M3 3} CLEAR_BUFFER
:3 0OFF F3/ AB REP STOSW 3 FILL THE REGEN BUFFER WITH BLANKS
4
:5 jom--- ENABLE VIDEO AND CORRECT PORT SETTING
6
57 0101 8B 16 0063 R MoV DX, ®ADDR_6845 1 PREPARE TO OUTPUT TO VIDEO ENABLE PORT
58 0105 83 C2 04 ADD ' 3 POINT TO THE MODE CONTROL REGISTER
59 0108 AO 0065 R MoV AL , ®CRT_MODE_SET 3 GET THE MODE SET VALUE
60 0108 EE out DX, AL + SET VIDEO ENABLE PORT
61
62 DETERMINE NUMBER OF COLUMNS, BOTH FOR ENTIRE DISPLAY
363 AND THE NUMBER TO BE USED FOR TTY INTERFACE
364
365 010C 2E1 8A 84 0000 E MoV AL,CSi[S1 + OFFSET M6] § GET NUMBER OF COLUMNS ON THIS SCREEN
366 0111 98 cav 3 CLEAR HIGH BYTE
351 0112 A3 004A R MoV ®CRT_COLS,AX 1 INITIALIZE NUMBER OF COLUMNS COUNT
68
369 gmmm—- SET CURSOR POSITIONS
370
371 0115 81 E6 000E AND S1,000EH 1 WORD OFFSET INTO CLEAR LENGTH TABLE
372 0119 2E: 28 84 0000 E MoV AX,CS:[SI + OFFSET M8] ; LENGTH TO CLEAR
373 01IE A3 004C R MoV OCRT_LEN, AX 1 SAVE LENGTH OF CRT -- NOT USED FOR BW
374 0121 B9 0008 MoV cx,8” 3 CLEAR ALL CURSOR POSITIONS
375 0124 BF 0050 R [ D1,OFFSET ®CURSOR_POSN
376 0127 IE PUSH DS 1 ESTABLISH SEGMENT
377 0128 07 POP ES 3 ADDRESSING
378 0129 33 CO XOR AX,AX
379 0128 F3/ AB REP STOSW 3 FILL WITH ZEROES
380
381 gmm——- SET UP OVERSCAN REGISTER
382
383 0120 42 INC DX 3 SET OVERSCAN PORT TO A DEFAULT
384 012E BO 30 MoV AL, 30H } 30H VALUE FOR ALL MODES EXCEPT 640X200
385 0130 80 3E 0049 R 06 cMP @CRT_MODE , 6 1 SEE IF THE MODE IS 640X200 B
386 0138 75 02 INZ Mi4 3 IF NOT 640X200, THEN GO TO REGULAR
387 0137 BO 3F Mov AL, 3FH 3 IF IT IS 640X200, THEN PUT IN 3FH
388 0139 M4t
389 0139 EE out DX, AL 1 OUTPUT THE CORRECT VALUE TO 309 PORT
390 013A A2 0066 R MoV @CRT_PALETTE, AL 3 SAVE THE VALUE FOR FUTURE USE
391
g:; 3==-== NORMAL RETURN FROM ALL VIDEO RETURNS
394 013 VIDEO_RETURN:
396 013D 5D POP
396 013E SF POP DI
397 013F SE POP sl
398 0140 5B POP BX
399 0141 M5t § VIDEO_RETURN_C
400 0141 59 POP cx
401 0142 BA DX
402 0143 IF POP DS
403 0144 07 POP ES 1 nscovzn SEGMENTS
404 0145 CF IRET } ALL DONE
408 0146 SET_MODE ENDP
406
407 3 SET_CTYPE
408 i THIS ROUTINE SETS THE CURSOR VALUE
409 3 INPUT
410 3 (CX) HAS CURSOR VALUE CH-START LINE, CL-STOP LINE
411 3 OUTPUT
412 3 NONE
413 3
414 0146 SET_CTYPE PROC  NEAR
415 0146 B4 0A MoV AH, 1 6845 REGISTER FOR CURSOR SET
416 0148 89 OE 0060 R MoV OCURSOR_MODE , CX 3} SAVE IN DATA AREA
417 014C E8 0151 R CALL M6 1 OUTPUT CX REGISTER
418 014F EB EC JMP VIDEO_RETURN
419
420 go=-=- THIS ROUTINE OUTPUTS THE CX REGISTER TO THE 6845 REGISTERS NAMED IN (AH)
421
422
423 0181 Mi6:
424 0151 8B 16 0063 R MoV DX, ®ADDR_6845 3 Aonnzss Raaxsren
425 0158 8A C4 MoV AL, AH 3 GET V
426 0187 EE ouT 1 chxsrsn SET
427 0158 42 INC 1 DATA REGISTER
428 0189 EB 00 J 3 1/
429 0158 8A C5 MoV 3 2
430 018D EE out
431 O15E 4A DEC
432 O018F B8A C4 MOV
433 0161 FE CO INC 3 POINT TO OTHER DATA REGISTER
434 0163 EE out DX, AL 3 SET FOR SECOND REGISTER w
435 0164 42 INC DX m
436 0168 EB 00 JMP $+2 3 1/0 DELA o
437 0167 8A CI MoV AL,CL 3 SECOND DATA VALUE —
438 0169 EE ouT DX, AL —_
439 016A C3 RET 3 ALL DONE o
440 otes SET_CTYPE ENDP >
1
442 3 2
443 3 SET_CPOS
444 3 THIS ROUTINE SETS THE CURRENT CURSOR POSITION TO THE
445 3 NEW X-Y VALUES PASSED
446 1 INPUT
447 1 DX - ROW,COLUMN OF NEW CURSOR
448 3 BH ~ DISPLAY PAGE OF CURSOR
449 1 OUTPUT
2:0 3 CURSOR 1S SET AT 6845 IF DISPLAY PAGE IS CURRENT DISPLAY
1 3
452 0168 SET_CPOS PROC NEAR
453 0168 8A C7 MoV AL,BH 3 MOVE PAGE NUMBER TO WORK REGISTER
454 016D 98 cBw 3 CONVERT PAGE TO WORD VALUE
455 016E DI EO SAL AX, 1 3 WORD OFFSET
456 0170 96 XCHG AX,S1 1 USE INDEX REGISTER
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457 0171 89 94 0050 R MoV [S1+OFFSET @CURSOR_POSN],DX 3 SAVE THE POINTER
458 0175 38 3E 0062 R cMP OACTIVE_PAGE,BH
459 0179 75 05 INZ 17 3 SET_CPOS_RETURN
460 0178 8B C2 MoV AX, DX 3 GET_ROW/COLUMN TO AX
461 017D E8 0182 R CALL M18 3 CURSOR
462 0180 MIT: 3 SET_CPOS_RETURN
463 0180 EB BB VIDEO_RETURN
26: 0182 SET_CPOS ENDP
6
253 gemn-- SET CURSOR POSITION, AX HAS ROW/COLUMN FOR CURSOR
6
468 0182 Mi8 PROC NEAR
469 0182 E8 0204 R CALL POSITION 3 DETERMINE LOCATION IN REGEN BUFFER
470 0185 8B C8 MoV CX, AX
471 0187 03 OE 004E R ADD CX,OCRT_START 3 ADD IN THE START ADDRESS FOR THls PAGE
472 018B DI F9 SAR cX, 3 DIVIDE BY 2 FOR CHAR ONLY
473 018D B4 OE MoV AH, 14 3 REGISTER R CUR!
474 018F E8 0151 R CALL M6 3 OUTPUT THE VALUE TO THE 6845
475 0192 €3 RET
476 0193 M8 ENDP
471 3
478 3 READ_CURSOR
419 3 THIS ROUTINE READS THE CURRENT CURSOR VALUE FROM THE
480 3 6845, FORMATS [T, AND SENDS IT BACK TO THE CALLER
481 3 INPUT
482 3 BH - PAGE OF CURSOR
483 3 OUTPUT
484 3 DX - ROW, COLUMN OF THE CURRENT CURSOR POSITION
4:5 3 X - CURRENT CURSOR MODE
486 3
487 0193 READ_CURSOR PROC NEAR
488 0193 8A DF MoV BL,BH
489 0195 32 FF XOR BH.BH
490 0197 DI E3 SAL BX WORD OFFSET
491 0199 8B 97 0050 R MoV DX, [axmrrssf @CURSOR POSN]
492 019D 8B OE 0060 R MoV cx ©CURSOR_MODE
493 01Al 5D POP
494 01A2 5F POP m
495 01A3 5E POP s1
496 01A4 5B POP BX
497 01A5 58 POP AX 3 DISCARD SAVED CX AND DX
498 01A6 58 POP AX
499 01AT IF POP DS
500 01A8 07 POP ES
501 O1A9 CF IRET
gog 01AA READ CURSOR ENDP
0
504 ; ACT_DISP_PAGE
508 3 THTS ROUTINE SETS THE ACTIVE DISPLAY PAGE, ALLOWING
gsg] 3 THE FULL USE OF THE MEMORY SET ASIDE FOR THE VIDEO ATTACHMENT
3
508 3 AL HAS THE NEW ACTIVE DISPLAY PAGE
0 3
510 3 THE 6845 1S RESET TO DISPLAY THAT PAGE
1" 3
512 01AA ACT_DISP_PAGE  PROC NEAR
513 O0IAA A2 0062 R Wov ©ACT I VE_PAGE, AL 3 SAVE ACTIVE PAGE VALUE
514 01AD 98 CBW i CONVERT {(AL) TG WORD
515 0IAE 50 PUSH AX 3 SAVE PAGE VALUE
516 O1AF F1 26 004C R MUL. WORD PTR OCRT_LEN 3 DISPLAY PAGE TIMES REGEN LENGTH
517 01B3 A3 004E R MoV OCRT_START, AX 3 SAVE _START ADDRESS FOR LATER
518 01B6 8B C8 MOV CX,AX 3 START ADDRESS TO CX
519 0188 DI F9 SAR CX, 3 DIVIDE BY 2 FOR 6845 HANDLING
520 01BA B4 0C MoV AH, 12 3 6845 REGISTER FOR START ADDRESS
521 01BC E8 0151 R CALL uue
522 01BF 5B POP $ RECOVER PAGE VALUE
523 01CO DI E3 SAL 3 ET
524 01C2 8B 87 0050 R MOV AX [ax + OFFSET @CURSOR PDSN] 3 GET CURSOR FOR THIS PAGE
525 01C6 E8 0182 R CALL ') 3 SET THE CURSOR POSITION
526 01C9 E9 013D R JMP VIDEO_RETURN
527 o01CC ACT_DISP_PAGE  ENDP
528 3
529 3 SET_COLOR
530 3 THIS ROUTINE WILL ESTABLISH THE BACKGROUND COLOR, THE OVERSCAN COLOR,
531 3 AND THE FOREGROUND COLOR SET FOR MEDIUM RESOLUTION GRAPHICS
532 3 INPUT
533 3 (BH) HAS COLOR 1D
534 3 IF BH=0, THE BACKGROUND COLOR VALUE IS SET
535 3 BITS OF B
:gg 3 IF BH=1, 'mE PALETTE SELECTIDN l: MADE
]
538 3 o z GREEN, RED, YELLOW FOR COLORS 1,2,3
539 3 = BLUE, CYAN, MAGENTA FOR COLORS |,2,3
540 3 (BL) HAS THE COLOR VALUE TO BE USED
541 3 OUTPUT
::g 3 THE COLOR SELECTION 1S UPDATED
3
544 01CC SET_COLOR
545 01CC 8B 16 0063 R MoV 3 1/0 PORT FOR PALETTE
546 01D0 83 C: ADD X 3 OVERSCAN PORT
547 01D3 A0 0066 R MoV AL ,OCRT_PALETTE 3 GET_THE CURRENT PALETTE VALUE
548 01D6 OA FF OR BH,BH 31
549 01D8 75 OE INZ M20 3 OUTPUT COLOR |
550
g:; gem--- HANDLE COLOR 0 BY SETTING THE BACKGROUND COLOR
53 01DA 24 EO AND AL, OEOH 3 TURN OFF LOW 5 BITS OF CURRENT
54 01DC 80 E3 IF AND BL,O01FH 5 TURN OFF HIGH 3 BITS OF INPUT VALUE
55 O0IDF OA C3 OR AL,BL 3 PUT VALUE INTO REGISTER
56 01E1 M9 3 OUTPUT THE PALETTE
57 01EI EE out DX, AL 3 OUTPUT COLOR SELECTION TO 3D9 PORT
58 01E2 A2 0066 R MoV OCRT PALETTE,AL 3 SAVE THE COLOR VALUE
::z 01E5 E9 013D R JMP VIDEG_RETURN
:u HANDLE COLOR 1 BY SELECTING THE PALETTE TO BE USED
62
563 01E8 M20:
564 01E8 24 DF AND AL, ODFH 3 TURN OFF PALETTE SEI.ECT al'r
565 O0IEA DO SHR BL,1 3 TEST THE LOW ORDER BIT
66 O01EC 73 F3 JINC M19 3 ALREADY DONE
67 O01EE 0C 20 OR AL,20H 3 TURN ON PALETTE SELECT BIT
68 01F0 EF JMP M19 3 GO DO IT
gz 01F2 SET_COLOR ENDP
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571 3
572 3 VIDEO STATE
573 3 RETURNS THE CURRENT VIDEO STATE IN AX
574 3 AH = NUMBER OF COLUMNS ON THE SCREEN
575 3 AL = CURRENT VIDEO
:;? 3 BH = CURRENT ACTIVE PAGE
3
578 O0IF2 VIDEO_STATE PROC
579 O01F2 BA 26 004A R MoV AH BYTE PTR .CRT coLs 3 GET NUMBER OF COLUMNS
580 01F6 AO 00 MOV CRT_MODE 3 CURRENT MODE
581 01F9 8A 3E 0062 R MOV BH,.ACTTVE PAGE 3 GET CURRENT ACTIVE PAGE
582 O01IFD 5D POP 3 RECOVER REGISTERS
583 OIFE 5F POP Dl
584 OIFF 5E POP S1
585 0200 59 POP cx 3 DISCARD SAVED BX
586 0201 E9 0141 R JMP M15 3 RETURN TO CALLER
::Z 0204 VIDEO_STATE ENDP
589 3 POSITION
590 H THIS SERVICE ROUTINE CALCULATES THE REGEN BUFFER ADDRESS
591 3 OF A CHARACTER IN THE ALPHA MODE
592 3 INPUT
593 H AX = ROW, COLUMN POSITION
594 3 OUTPUT
595 3 AX = OFFSET OF CHAR POSITION IN REGEN BUFFER
596 3
597 0204 POSITION PROC NEAR
598 0204 53 PUSH BX 3 SAVE REGISTER
599 0205 93 XCHG BX, AX 3 SAVE ROW/COLUNM POSITION IN (BX
600 0206 A0 004A R MoV AL,BYTE PTR @CRT_COLS 3 GET COLUMNS PER ROW COUNT
601 0209 Fi MUL. BH 3 DETERMINE BYTES TO ROW
602 0208 32 FF XOR BH,BH
603 020D 03 C3 ADD AX,BX 3 ADD IN COLUMN VALUE
604 020F DI EO SAL. AX, 1 3 * 2 FOR ATTRIBUTE BYTES
605 0211 5B POP BX
606 0212 C3 RET
607 0213 POSITION ENOP
608 3
609 3 SCROLL UP
610 3 THIS ROUTINE MOVES A BLOCK OF CHARACTERS UP
611 3 ON THE SCI
612 3 INPUT
613 ) (AH) = CURRENT CRT MODE
614 3 (AL) = NUMBER OF ROWS TO SCROLI
615 3 (CX) = ROW/COLUMN OF UPPER LEFT CORNER
616 3 (DX) = ROW/COLUMN OF LOWER RIGHT CORNER
617 1 (BH) = ATTRIBUTE TO BE USED ON BLANKED LINE
618 1] (DS) = DATA SEGMENT
619 3 (ES) = REGEN BUFFER SEGMENT
620 3 OUTPUT
621 3 NONE -- THE REGEN BUFFER IS MODIFIED
622 3
623 ASSUME DS:DATA,ES:DATA
624 0213 SCROLL_UP PROC NEAR
625
626 0213 E8 02EE R CALL TEST_LINE_COUNT
627 0216 80 FC 04 CMP AH, 4 3+ TEST FOR _GRAPHICS MODE
628 0219 T JC N1 3 HANDLE SEPARATELY
629 021B 80 FC 07 CMP AH, T 3 TEST FOR BW CARD
630 021E T4 0 JE N
631 0220 E9 04B0 R JMP GRAPHICS_UP
632 0223 Nis 1 UP_CONTINUE
633 0223 53 PUSH BX 1 SAVE FILL ATTRIBUTE IN BH
634 0224 8B Ci MoV AX,CX 3 UPPER LEFT POSITION
635 0226 E8 0260 R CALL SCROLL_POSITION 3 DO SETUP FOR SCROLL
636 0229 74 31 JzZ 3 BLANI D
637 0228 03 FO ADD S1,AX 1 FROM ADDRESS
638 0220 8A E6 MoV AH,DH 3 # ROWS IN BLOCK
639 022F 2A E3 suB AH,BL 3 # ROWS TO BE MOVED
640 0231 N2: 3 ROW_LOOP
641 0231 E8 02A1 R CALL NiO 1 MOVE ONE ROW
642 0234 03 ADD S1,BP
643 0236 03 FD ADD DI1,BP 3 POINT TO NEXT LINE IN BLOCK
644 0238 FE CC DEC AH 3 COUNT OF LINES TO MOVE
645 023A 15 F5 JINZ N2 3 ROW_LOOP
646 023C N33 3 CLEAR_ENTRY
647 023C 58 POP AX 3 RECOVER ATTRIBUTE IN AH
648 023D BO 20 Mov AL, 3 FILL WITH BLANKS
649 023F Né4s 3 CLEAR_LOOP
650 023F E8 02AA R CALL NIt 3 CLEAR™THE R
651 0242 03 FD DD DI,BP 3 POINT TO NEXT L INE
652 0244 FE CB DEC BL 3 COUNTER OF LINES TO SCROLL
653 0246 15 F71 JINZ N4 3 CLEAR_LOOP
654 0248 N53 3 SCROLC_END
655 0248 E8 0000 E CALL DDS
656 024B 80 3E 0049 R 07 CMP OCRT_MODE, 7 3 IS THIS THE BLACK AND WHITE CARD
657 0250 74 07 JE N6 3 IF SO, SKIP THE MODE RESET
658 0252 AO 0065 R MOV AL ,OCRT_MODE_SET 3 GET THE VALUE OF THE MODE SET
659 0255 BA 03D8 MoV DX, 03D8H 3 ALWAYS SET COLOR CARD PORT
660 0258 EE out DX, AL
661 0259 Né613 3 VIDEO_RET_HERE
662 0259 E9 0130 R JMP VIDEO_RETURN [72]
663 025C NT: 3 BLANK_FIELD m
664 025C 8A DE Mov BL,DH 3 GET ROW COUNT ™
665 025E EB DC JMP N3 3 GO CLEAR THAT AREA —
666 0260 SCROLL_UP ENDP —
667 o
65: $===== HANDLE COMMON SCROLL SET UP HERE >
66
670 0260 SCROLL. POSITION PROC NEAR (23]
671 0260 E8 0204 R POSITION 3 CONVERT TO REGEN POINTER
672 0263 03 06 004E R ADD AX,OCRT_START 3 OFFSET OF ACTIVE PAGE
673 0267 8B F8 MOV DI,AX 3 TO ADDRESS FOR SCROLL
674 0269 8B FO MoV S1,AX 3 FROM ADDRESS FOR SCROLL
675 0268 2B DI sue DX,CX 3 DX = #ROWS, #COLS IN BLOCK
676 026D FE Cé INC DH
677 026F FE C2 INC DL 3 INCREMENT FOR 0 ORIGIN
678 0271 32 ED XOR CH,CH 3 SET HIGH BYTE OF COUNT TO ZERO
679 0273 8B 2E 004A R MOV BP,0CRT_COLS 3 GET NUMBER OF COLUMNS IN DISPLAY
680 0277 03 ED ADD BP,BP 3 TIMES 2 FOR ATTRIBUTE BYTE
681 0279 AO 004A R MoV AL,BYTE PTR @CRT_COLS 3 GET CHARACTERS PER LINE COUNT
682 027C Fé E3 MUL BL 3 DETERMINE OFFSET TO FROM ADDRESS
683 027E 03 CO ADD AX,AX 3 *2 FOR ATTRIBUTE BYTE
684 0280 50 PUSH AX 3 SAVE LINE COUNT
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688 0281 A0 0049 R MoV AL, ®CRT_MODE 3 GET CURRENT MODE

686 0284 06 PUSH ES 3 ESTABLISH ADDRESSING TO REGEN BUFFER
687 0288 IF POP S 3 _FOR BOTH POINTERS
688 0286 3C 02 CMP AL,2 3 TEST FOR COLOR CARD SPECIAL CASES HERE
689 0288 72 13 JB N9 3 HAVE TO HANDLE 80X28 SEPARATELY
690 028A 3C 03 cwP AL,3
691 028C 77 OF JA N9
692 gom——- } 80X28 COLOR CARD SCROLL
693 028E 52 PUSH DX
694 028F BA 03DA Mov DX, 3DAH 3 GUARANTEED TO !E COLOR CARD HERE
698 0292 L LY 3 WAIT _DISP_ENABI
696 0292 EC IN AL, DX 3 GET
697 0293 A8 08 TEST AL ,RVRT 3 WAIT FOR VERTICAL RETRACE
698 0295 74 FB vz § WAIT_DISP_ENABLE

699 0297 BO 28 Mov AL, 25H

700 0299 B2 D8 Mov DL, 0D8H 3 ADDRESS CONTROL PORT

701 0298 EE ouT DX, AL 3 TURN OFF VIDEO DURING VERTICAL RETRACE
702 029C 5A POP DX

703 0290 N9:

704 029D 58 POP AX 3 RESTORE LINE Coul

705 029E 0A DB OR BL,BL 1 0 SCROLL MEANS BLANK FIELD
706 02A0 C3 RET 1 RETURN WITH FLAGS

;07 02A1 SCROLL_POSITION ENOP

08

709 g MOVE ROW

710 02A1 NiO PROC NEAR

T11 02A1 8A CA Mov CL,bL 3 GET # OF COLS TO MOVE

712 02A3 56 PUSH St

T13 02A4 57 PUSH Dl 3 SAVE START ADDRESS

T14 02A8 F3/ AS REP Movsw 3 MOVE THAT LINE ON SCREEN
T18 02A7 SF POP o1

716 02A8 SE POP si 3 RECOVER ADDRESSES

717 02A9 C3 RET

718 02AA N1O ENDP

719

120 g~==== CLEAR_ROW

721 02AA N1t PROC NEAR

722 02AA 8A CA Mov CL,DL 1 GET # COLUMNS TO CLEAR
723 02AC 87 PUSH b1

724 02AD F3/ AB REP STOSW 3 STORE THE FILL CHARACTER
728 02AF 5F POP D1

726 02B0 C3 RET

727 0281 N1t ENDP

728 ]

729 3 SCROLL_DOWN

730 3 THIS ROUTINE MOVES THE CHARACTERS WITHIN A DEF INED

731 ] BLOCK DOWN ON THE SCREEN, FILLING THE TOP LINES

132 3 WITH A DEFINED CHARACTER

133 3 INPUT

734 1] (AH) = CURRENT CRT MODE

738 i (AL) = NUMBER OF LINES TO SCROLL

736 3 (CX) = UF'FER LEFT CORNER OF REGION

137 ] (DX) = LOWER RIGHT C RNER OF REGION

738 3 (BH) = FILL CHARACTI

7359 ] (DS) = DATA
740 ] (ES) = REGEN SEGMENT
T41 3 OUTPUT
;:g 3 NONE -- SCREEN IS SCROLLED

]

744 02B1 SCROLL_DOWN PROC NEAR
745 02B1 FD STD 3 DIRECTION FOR SCROLL DOWN
746 0282 E8 02EE R CALL TEST_LINE_COUNT ]
747 02BS 80 FC 04 CMP AH, 4 3 TEST FOR GRAPHICS
748 02B8 72 08 JC N12
749 02BA 80 FC 07 CmP AH, 7 3 TEST FOR BW CARD
750 02BD 74 03 JE N12
751 02BF E9 0507 R JMP GRAPHICS_DOWN
152  o02C2 Ni23 3 CONTINUE_DOWN
783 o02C2 53 PUSH BX 3 SAVE ATTRIBUTE IN BH
754 02C3 8B C2 MoV AX, DX $ LOWER RIGHT CORNER
785 02C5 E8 0260 R CALL SCROLL_POSITION 3 GET REGEN LOCATION
786 02C8 74 20 Jz Nie
157 02CA 2B FO sus S1,AX 3 SI 1S FROM ADDRESS
758 02CC 8A E6 Mov AH,DH 3 GET TOTAL # RO
759 02CE 2A E3 sus AH,BL 3 COUNT TO MOVE IN SCROLL
760 0200 N13:
761 0200 E8 02A1 R CALL 10 3 MOVE ONE ROW
762 0203 2B F§ sus S1,BP
763 0205 2B FD suB o1,BP
764 02D7 FE CC DEC AH
765 02D9 75 F5 JINZ N13
166 208 Ni4:
767 020B 58 POP AX 3 RECOVER ATTRIBUTE IN AH
768 020C BO 20 MoV AL, *
769 02DE Ni15:
770 O020E E8 02AA R CALL Nt 3 CLEAR ONE ROW
171 02E1 2B FD sus D1,BP 3 GO TO NEXT ROW
772 02E3 FE CB DEC BL
773 02E5 75 F7 JNZ Ni5
774 02E7 E9 0248 R JMP N5 3 SCROLL_END
775 02EA Nt6:
776 O02EA B8A DE Mov BL,DH
777 02EC EB ED JMP Ni14
778 02EE SCROLL_DOWN ENDP
179
780 IF AMOUNT OF LINES TO BE SCROLLED = AMOUNT OF LINES IN WINDOW
181 THEN ADJUST ALj; ELSE RETURN;
182

783 02EE TEST_LINE_COUNT PROC NEAR

784
785 O02EE 8A D8 Mov BL,AL 3 SAVE LINE COUNT IN BL
786 02F0 0A CO OR AL,AL 3 TEST IF AL IS ALREADY ZERO
787 02F2 74 OE vz BL_! 3 IF IT IS THEN RETURN...
788 02F4 50 PUSH AX™ 3 SAVI

789 02F5 8A Cé Mov AL ,DH 3 SUBTRACT LOWER ROW FROM UPPER ROW
790 02F7 2A C5 suB AL,CH
791 02F9 FE CO INC AL 3 ADJUST DIFFERENCE BY 1
792 2l 3A C3 CMP AL,BL 3 LINE COUNT = AMOUNT OF ROWS IN WINDOW?
793 02FD 58 POP AX 3 RESTORE AX

794 02FE 75 02 JNE BL_SET 3 IF NOT THEN WE'RE ALL SET
795 0300 2A DB sus BL,BL 3 OTHERWISE SET BL TO ZERO
796 0302 BL_SET:

797 0302 C3 RET 3 RETURN

798 0303 TEST_LINE_COUNT ENDP
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199 PAGE

800 ]

801 3 READ_AC_CURRENT 3

802 3 THIS ROUTINE READS THE ATTRIBUTE AND CHARACTER AT THE CURRENT ]

:gi ] P CURSOR POSITION AND RETURNS THEM TO THE CALLER 3
3 INI 3

805 3 (AH) = CURRENT CRT MODE 3

806 ] (BH) = DISPLAY PAGE ( ALPHA MODES ONLY ) ]

807 3 (DS) = DATA SEGMENT ]

808 ] (ES) = REGEN SEGMENT 3

809 3 OUTPUT ]

810 1 (AL) = CHARACTER READ :

::é 3 (AH) = ATTRIBUTE READ 1
' .

::3 ASSUME DS1DATA,ESI1DATA

815 0303 READ_AC_CURRENT PROC NEAR

816 0303 80 FC 04 CMP AH, 4 ? 3 1S THIS GRAPHICS

::; 0306 72 08 Jc P10

819 0308 80 FC 07 cMP AH, T 1 IS THIS BW CARD

Bgﬂ 0308 74 03 JE P10

821

822 030D E9 0642 R JMP GRAPHICS_READ

823 0310 P10s 3 READ_AC_CONTINUE

824 0310 E8 032C R CALL FIND_POSITION 3 GET REGEN LOCATION AND PORT ADDRESS

825 0313 8B F7 Mov si1,oT 3 ESTABLISH ADDRESSING IN S1

826 0315 06 PUSH ES 3 GET REGEN SEGMENT FOR QUICK ACCESS

827 0316 IF POP Ds

828

829 $=====WAIT FOR HORIZONTAL RETRACE OR VERTICAL RETRACE IF COLOR 80

830

831 0317 0A DB OR BL,BL 3 CHECK MODE FLAG FOR COLOR CARD IN 80

832 0319 75 0D JUNZ P13 ] ELS SKIP RETRACE WAIT - DO FAST READ

833 031B Pits i 1T FOR HORZ ETRACE LOW OR VERTICAL

834 0318 FB ST1 3 ENABLE INTERRUPTS FIR

835 031C 90 NOP 3 ALLOW FOR SMALL INTERRUPT WINDOW

836 031D FA cLt 3 BLOCK INTERRUPTS FOR SINGLE LOOP

837 031E EC IN AL ,DX 3 GET 'STATUS FROM THE ADAPTER

838 031F A8 0! TEST AL,RHRZ 3 1S HORIZONTAL RETRACE LOW

839 0321 75 F8 JNZ Pt 3 WAIT UNTIL IT IS

840 0323 Pi123 3 NOW WAIT FOR EITHER RETRACE HIGH

841 0323 EC AL,DX t GET STATUS

842 0324 A8 09 TEST AL ,RVRT+RHRZ 3 1S HORIZONTAL OR VERTICAL RETRACE HIGH

843 0326 74 FB Pi2 3 WAIT UNTIL EITHER IS ACTIVE

844 0328 P13

845 0328 AD LODSW 3 GET THE CHARACTER AND ATTRIBUTE

846 0329 E9 013D R JMP VIDEO_RETURN 3 EXIT WITH (AX)

847

848 o032C READ_AC_CURRENT ENDP

849

881

852 032C FIND_POSITION PROC NEAR 3 SETUP FOR BUFFER READ OR WRITE

853 032C 86 E3 XCHG H, 3 SWAP MODE TYPE WITH ATTRIBUTE

854 3, B E8 Mov 21 AX 3 SAVE CHARACTER/ATTR IN (BP] REGISTER

855 0330 80 EB 02 S| BL,2 3 CONVERT DISPLAY MODE

856 0333 DO EB SHR BL,1 3 ZERO VALUE FOR COLOR IN 50 COLUMN

857 0335 B8A C7 Mov AL,BH 3 MOVE DISPLAY PAGE TO LOW BYTE

858 0337 98 CBW 3 CLEAR HIGH BYTE FOR BYTE OFFSET

859 0338 8B F8 Mov DI1,AX 3 MOVE DISPLAY PAGE (COUNT) TO WORK REG

860 033A DI E7 SAL DI, 1 3 TIMES 2 FOR WORD OFFSET

861 033C 8B 95 0050 R Mov DX, [D1+OFFSET @CURSOR_POSN) 3 GET ROW/COLUMN OF THAT PAGE

862 0340 74 09 vz P21 3 SKIP BUFFER ADJUSTMENT IF PAGE ZERO

863

864 0342 33 FF XOR D1,DI 3 ELSE SET BUFFER START ADDRESS TO ZERO

865 0344 P20t

866 0344 03 3E 004C R ADD DI1,0CRT_LEN 3 ADD LENGTH OF BUFFER FOR ONE PAGE

867 0348 48 DEC AX 3 DECREMENT PAGE COUNT

868 0349 15 F9 JINZ P20 3 LOOP TILL PAGE COUNT EXHAUSTED

869

870 0348 P21t 3 DETERMINE LOCATION IN REGEN IN PAGE

871 034B A0 004A R mov AL,BYTE PTR @CRT_COLS 3 GET COLUMNS PER ROW COUNT

872 O034E F6 E6 MUL DH 3 DETERMINE BYTES TO ROW

873 0350 32 Fe XOR DH,DH

874 0352 03 C2 ADD AX,DX 3 ADD IN COLUMN VALUE

875 0354 DI EO SAL AX, 1 3 ®* 2 FOR ATTRIBUTE BYTES

876 0356 03 F8 ADD DI1,AX 3 ADD LOCATION TO START OF REGEN PAGE

877 0358 8B 16 0063 R Mov DX, ®ADDR_6845 3 GET BASE ADDRESS OF ACTIVE DISPLAY

878 035C 83 C2 06 ADD bx 3 DX= STATUS PORT ADDRESS OF ADAPTER

879 035F C3 R 3 BP= ATTRIBUTE/CHARACTER (FROM BL/AL)

880 3 DI= POSITION (OFFSET IN REGEN BUFFER)

881 0360 FIND_POSITION ENDP 3 BL= MODE FLAG (ZERO FOR 80X25 COLOR)

wn
m
a
—
(=]
2
o
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882 PAGE
883 3
884 3 WRITE_AC_CURRENT 3
885 3 THTS ROUTINE WRITES THE ATTRIBUTE AND CHARACTER H
886 H AT THE CURRENT CURSOR POSITION i
887 3 INPUT 3
888 3 AH) = CURRENT CRT MODE 3
889 3 (BH) = DISPLAY PAGE 3
890 1 (CX) = COUNT OF CHARACTERS TO WRITE H
891 3 (AL} = CHAR TO WRITE H
892 H (BL) = ATTRIBUTE OF CHAR TO WRITE H
893 3 (DS) DATA SEGMENT 3
894 3 (ES) = REGEN SEGMENT H
895 3 OUTPUT 3
896 3 DISPLAY REGEN BUFFER UPDATED B
897 3
898
899 0360 WRITE_AC_CURRENT PROC NEAR
900 0360 80 FC 04 cMP ’ 3 1S THIS GRAPHICS
901 0363 72 08 Jc P30
902 0365 80 FC 07 CMP AH, 7 3 IS THIS BW CARD
903 0368 74 03 JE P30
904 036A E9 058E R JMP GRAPHICS_WRITE
905 03l P30: 3 WRITE_AC_CONTINUE
906 036D E8 032C R CALL FIND_POSITION 3 GET REGEN LOCATION AND PDRT ADDRESS
907 3 ADDRESS IN (DI) REGISTER
908 0370 OA DB OR BL,BL 3 CHECK MODE FLAG FOR COLOR CARD AT 80
909 0372 74 06 Jz P32 3 SKIP TO RETRACE WAIT IF COLOR AT 80
910
911 0374 95 XCHG AX,BP 3 GET THE ATTR/CHAR SAVED FOR FAST WRITE
912 0375 F3/ AB REP STOSW 3 STRING WRITE THE ATTRIBUTE & CHARACTER
913 0377 1 JMP SHORT P35 3 EXIT FAST WRITE ROUTINE
914
915 3===== WAIT FOR HORIZONTAL RETRACE OR VERTICAL RETRACE IF COLOR 80
916
917 0379 P31 3 LOOP FOR EACH ATTR/CHAR WRITE
918 0379 95 XCHG BP,AX H PLACE ATTR/CHAR BACK IN SAVE REGISTER
919 037 P32: 3 WA FOR HORZ RETRACE LOW OR VERTICAL
920 037A FB STI 3 ENABLE INTERRUPTS FIRST
921 0378 90 NOP 3 ALLOW FOR INTERRUPT 'lNDD'
922 037C FA cLl 3 BLOCK INTERRUPTS FOR SINGLE LOOP
923 037D EC IN AL, DX 3 GET STATUS FROM THE ADAPTER
924 037E A8 08 TEST AL.RVRT 3 CHECK FOR VERTICAL RETRACE FIRST
925 0380 75 09 JINZ 3 DO FAST WRITE NOW IF VERTICAL RETRACE
926 0382 A8 0t TEST AL RHRZ 3 1S HORIZONTAL RETRACE LOW THEN
927 0384 75 F4 JNZ 3 WAIT UNTIL IT IS
928 038 P33: 3 WAIT FOR EITHER RETRACE HIGH
929 0386 EC AL,DX 3 GET STATUS AGAI
930 0387 A8 09 TEST AL ,RVRT+RHRZ 3 1S HORIZONTAL OR VERTICAL RETRACE HIGH
931 0389 74 FB Jz P33 3 WAIT UNTIL EITHER 1S ACTIVE
932 038 P34:
933 038B 95 XCHG AX,BP 3 GET _THE ATTR/CHAR SAVED IN (BP)
934 038C AB STOSW 3 WRITE THE ATTRIBUTE AND CHARACTER
935 038D E2 EA LooP P31 $ AS MANY TIMES AS REQUESTED - TILL CX=0
936 038F P353
937 038F E9 013D R JMP VIDEO_RETURN 3 EXIT
938
939 03%2 WRiTE_AC_CURRENT ENDP
940
941 H
942 3 WRITE_C_CURRENT B
943 H TAIS RDUTINE WRITES THE CHARACTER AT s
944 ] THE CURRENT CURSOR POSITION, ATTRIBUTE UNCHANGED H
945 3 INPUT 3
946 3 AH) = CURRENT CRT MODE H
947 H (BH) = DISPLAY PAGE 3
948 3 (CX) = COUNT OF CHARACTERS TO WRITE 3
949 3 (AL) = CHAR TO WRITE 3
950 3 (DS) = DATA SEGMENT H
951 3 (ES) = REGEN SEGMENT H
952 3 OUTPUT H
953 ] DISPLAY REGEN BUFFER UPDATED 3
954 H
955
956 0392 WRITE_C_CURRENT PROC NEAR
957 0392 80 FC 04 CMP AH, 3 1S THIS GRAPHICS
958 0395 72 08 Je P40
959 0397 80 FC 07 CMP AH, 7 3 IS THIS BW CARD
960 039A 74 03 JE P40
961 039C E9 058E R JMP GRAPHICS_WRITE
962 039F P40:
963 039F E8 032C R CALL FIND_POSITION 3 GET REGEN LOCATION AND PORT ADDRESS
964 3 ADDRESS OF LOCATION IN (DI
965
96# §===== WAIT FOR HORIZONTAL RETRACE OR VERTICAL RETRACE IF COLOR 80
96
968 03A2 P4t: 3 WAIT FOR HORZ REYRACE LOW OR VERTICAL
969 03A2 FB ST1 3 ENABLE INTERRUPTS FIRS
970 03A3 0A DB OR BL,BL 3 CHECK MODE FLAG FOR CDLOR CARD IN 80
971 03A5 75 OF JINZ P43 3 ELSE SKIP RETRACE WAIT - DO FAST WRITE
972 O03AT FA cL1 3 BLOCK INTERRUPTS FOR SINGLE LOOP
973 03A8 EC IN AL ,DX 3 GET STATUS FROM THE ADAPTER
974 03A9 A8 08 TEST AL,RVRT 3 CHECK FOR VERTICAL RETRACE FIRST
975 03 15 09 JNZ P43 3 DO FAST WRITE NOW IF VERTICAL RETRACE
976 03AD A8 01 TEST AL ,RHRZ 3 IS HORIZONTAL RETRACE LOW THEN
977 O03AF 75 Fi JNZ P41 H IAIT UNTIL 1
978 03B! P42 H AIT FOR EITHER RETRACE HIGH
979 0381 EC IN AL,DX H GET STATUS AGAIN
980 03B2 A8 09 TEST AL ,RVRT+RHRZ 3 1S HORIZONTAL OR VERTICAL RETRACE HIGH
981 03B4 74 FB Jz P42 3 WAIT UNTIL EITHER RETRACE ACTIVE
982 03B6 P43:
983 0386 8B C5 MoV AX,BP 3 GET THE CHARACTER SAVE IN (BP)
984 0388 AA STOSB 3 PUT THE CHARACTER INTO REGEN BUFFER
985 03B9 47 INC Dt 3 BUMP POINTER PAST ATTRIBUTE
986 03BA E2 E6 LoorP P41 3 AS MANY TIMES AS REQUESTED
987
988 03BC E9 013D R JMP VIDEO_RETURN
989
990 03BF WRITE_C_CURRENT ENDP

5-152
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VIDEO! --- 03/24/86 VIDEO DISPLAY BIOS 04-21-86

991 PAGE

992 s

993 1 WRITE_STRING 3
994 3 S ROUTINE WRITES A STRING OF CHARACTERS TO THE CRT. '
995 3 INPUT '
996 3 (AL) = WRITE STRING COMMAND 0 - 3 s
997 3 (BH) = DISPLAY PAGE (ACTIVE PAGE) t
998 3 (EX) = COUNT OF CHARACTERS TO WRITE, IF (CX) = 0 THEN RETURN '
999 3 (DX) = CURSOR POSITION FOR START OF STRING WRITE '
1000 3 (BL) = ATTRIBUTE OF CHARACTER TO WRITE IF (AL) = 0 OR (AL) = 1 3
1001 3 (BP) = SOURCE STRING OFFSET i
1002 3 [0E] = SOURCE STRING SEGMENT (FOR USE IN (ES) IN STACK +14) 1
1003 3 OUTPUT s
1004 3 NONE '
1005 3

1006 03BF WRITE_STRING ~ PROC  NEAR

1007 03BF 55 PUSH  BP 3 SAVE BUFFER OFFSET (BP) IN STACK

1008 03CO 8B EC MOV BP,SP 3 GET POINTER TO STACKED REGISTERS

1009 03C2 8E 46 10 MOV ES,[BP]+14+2 3 RECOVER ENTRY (ES) SEGMENT REGISTER
1010 03CS5 50 POP 8P 1 RESTORE BUFFER OFFSET

1011 03C6 98 cBwW 3 CLEAR (AH) REG

1012 03C7 8B F8 MOV DI ,AX 3 SAVE (AL) COMMAND. 1N (D1) REGISTER
1013 03C9 3C 04 cMP AL,04 3 TEST FOR INVALID WRITE STRING OPTION
1014 03cB 73 713 JNB P59 3 IF OPTION INVALID THEN RETURN

1018

1016 03CD E3 Tt Jexz  Ps9 3 IF ZERO LENGTH STRING THEN RETURN

1017

1018 03CF 8B F3 MOV S1,BX § SAVE CURRENT CURSOR PAGE

1019 03D! 8A DF MoV BL,BH 3 MOVE PAGE TO LOW BYTE

1020 0303 32 FF XOR BH,BH 3 CLEAR HIGH BYTE

1021 03D5 87 F3 XCHG  SI,BX 3 MOVE OFFSET AND RESTORE PAGE REGISTER
1022 03D7 DI E6 SAL St 3 CONVERT TO PAGE OFFSET (Sl= PAGE)
1023 0309 FF B4 0050 R PUSH  [SI+OFFSET OCURSOR_POSN]; SAVE CURRENT CURSOR POSITION IN STACK
1024 030D B8 0200 MOV AX,0200H 3 SET NEW CURSOR POSITION

1025 03E0 CD INT

1026 03E2 P50

1027 03E2 26: BA 46 00 MoV AL,ESt [BP] § GET CHARACTER FROM INPUT STRING

1028 03E6 45 INC 3 3 BUMP POINTER TO CHARACTER

1029

1030 [ TEST FOR SPECIAL CHARACTER'S

1031

1032 03ET 3C 08 cMP AL, 08H 3 1S IT A BACKSPACE

1033 03E9 74 0OC JE P51 3 BACK_SPACE

1034 03EB 3C 0D CMP AL,CR pls lT CARRIAGE RETURN

1035 03ED 74 08 JE P51 3 ET

1036 03EF 3C 0A cMP AL,LF 3 ) A LINE FEED

1037 03F1 T4 04 P51 3 LINE

1038 03F3 3C 07 cMP AL,0TH 3 A

1039 03F5 75 0A E P52 3 18 NOT'TREN DO WRITE CHARACTER

1040 03F7 P51:

1041 O3F7 B4 OE MoV AH, OEH 3 TTY_CHARACTER WRITE

1042 03F9 CD 10 INT 10H sTWRITE TTY CHARACTER TO THE CRT
1043 03FB 8B 94 0050 R MOV DX, [SI+OFFSET @CURSOR_POSN] 3 GET CURRENT CURSOR POSITION

1044 O3FF EB 2D JMP SHORT P54 3 SET CURSOR POSITION AND CONTINUE
1045

1046 0401 P523

1047 0401 51 PUSH  CX

1048 0402 5 PUSH  BX

1049 0403 B9 0001 X, | 3 SET_CHARACTER WRITE AMOUNT TO ONE

1050 0406 83 FF 02 cMP oi,2 3 1S THE ATTRIBUTE IN THE STRING

1051 0409 72 05 JB P53 3 IF SKIP

1052 040B 261 8A SE 00 MOV BL,ES: [BP] 3 ELSE.GET NEW ATTRIBUTE

1053 040F 45 INC 8P 3 BUMP STRING POINTER

1054 0410 P53

1055 0410 B4 09 MOY AH, 09H 3 GOT_CHARACTER

1056 0412 CD 10 INT 10H 3 WRITE CHARACTER TO THE CRT

1057 0414 5B POP BX 3 RESTORE REGISTERS

1058 0415 59 POP cx

1069 0416 FE C2 INC oL 5 INCREMENT COLUMN COUNTER

1060 0418 3A 16 004A R cMP DL,BYTE PTR @CRT_COLS 3 IF COLS ARE WITHIN RANGE FOR THIS MODE
1061 041C 72 10 JB P54 3 THEN GO TO COLUMNS SET

1062 041E FE C6 INC DH 3 BUMP

1063 0420 2A D2 suB OL,DL 3 SET COLUMN COUNTER

1064 0422 80 FE 19 cMP DH,25 1 IF ROWS ARE LESS THAN 25 THEN

1065 0425 72 07 JB P54 3 0 TO ROWS_COLUMNS_SET

1066

1067 0427 B8 OEOA MoV AX, OEOAH 3 ELSE SCROLL SCREEN ONE LINE

1068 042A CD 10 INT 10H 3 RESET ROW COUNTER TO 24

1069 042C FE CE DEC DH

1070 042E P54; 3 ROW_COLUMNS_SET

1071 042E B8 0200 MOV AX,0200H 3 SET NEW CURSOR POSITION COMMAND

1072 0431 €D 10 INT 10H 3 ESTABLISH NEW CURSOR POSITION

1073 0433 E2 AD LOOP P50 3 DO IT ONCE MORE UNTIL (CX) = ZERO

1074

1075 0435 5A POP DX 3 RESTORE OLD CURSOR COORDINATES

1076 0436 97 XCHG  AX,DI 3 RECOVER WRITE STRING COMI

1077 0437 A8 Of TEST  AL,01H 3 IF CURSOR WAS NOT TO BE MOVED THEN
1078 0439 75 05 JINZ P59 3 THEN EXIT WITHOUT RESETTING OLD VALUE
1079 0438 B8 0200 MOV AX,0200H 3 ELSE RESTORE OLD CURSOR POSITION

1080 043E CD 10 NT 10H

1081 0440 P59: 3 DONE - EXIT WRITE STRING

1082 0440 E9 013D R JMP VIDEO_RETURN 3 RETURN TO CALLER

1083

1084 0443 WRITE_STRING  ENDP

w
m
o
-
(=}
=
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0486 BB 02C0

o
>
o
a
@

9 0302

048C 80 3E 0049 R 06
72 06

0493 BB 0180

0496 B9 0703

0499 22 EA

0498 D3 EA
049D 03 F2
049F 8A F7

04A1 2A C9

04AS 02 CD
04A7 FE CF
04A9 75 F8
4AB 8A E3
AD D2 EC

VIDROT o2 03/54TBe “*VIDES D1SPLAY B10S
1085 PAGE
1086 3
1087 3 READ DOT -- WRITE DOT
1088 3 THESE ROUTINES WILL WRITE A DOT, OR READ THE
1089 3 DOT AT THE INDICATED LOCATION
1090 3 ENTRY --
1091 § DX = ROW (0-199) (THE ACTUAL VALUE DEPENDS ON THE MODE)
1092 3 CX = COLUMN ( 0-639) ( THE VALUES ARE NOT RANGE CHECKED
1093 § AL = DOT VALUE TO WRITE (1, ITS DEPENDING ON MODE,
1094 i REQUIRED FOR WRITE DOT ONLY, RIGHT JUSTIFIED)
1098 3 BIT 7 OF AL = | INDICATES XOR THE VALUE INTO THE LOCATION
1096 3 DS = DATA SEGMENT
1097 3 ES s REGEN SEGMENT
1098 i
1099 3 EXI
1100 3 AL = DOT VALUE READ, RIGHT JUSTIFIED, READ ONLY
1101 3
1102 ASSUME DS $DATA,ES:1DATA
1103 044 READ_DOT PROC  NEAR
1104 0443 E8 0477 R ALL 3 1 DETERMINE BYTE POSITION OF DOT
1105 0446 261 8A 04 MOV AL,ESt[S1] } GET THE BYT
1106 0449 22 C: AND AL, AH § MASK OFF THE OTHER BITS IN THE BYTE
1107 0448 D2 EO SHL AL,CL 1 LEET JUSTIFY THE VA
1108 044D 8A CE MOV CL,DH 3 GET NUMBER OF BITS N ResuLT
1109 044F D2 CO ROL AL,CL 3 RIGHT JUSTIFY THE RESULT
1110 0451 E9 013D R JNP VIDEO_RETURN 3 RETURN FROM VIDEO 1/0
1111 oase READ_DOT ENDP
11
1113 0454 WRITE_DOT PROC  NEAR
1114 0454 50 SH X 3 SAVE DOT VALUE
1115 0455 50 PUSH  AX ' ICE
1116 0456 E8 0477 R CALL  R3 i DETERMINE BYTE POSITION OF THE DOT
1117 0459 D2 SHR AL,CL 3 SHIFT TO SET UP THE BITS FOR OUTPUT
1118 0488 22 C AND AL, AH 3 STRie oPF THE OTHER BIT
1119 045D 263 8A 0OC MOV CL,ESt[SI] 3 GET THE CURREN
1120 0460 58 POP BX 3 RECOVER XOR FLA
1121 0461 F6 C3 80 TEST  BL,80H 3 IS IT ON
1122 0464 75 0D JNZ R2 3 YES, XOR THE DOT
1123 0466 F6 D4 NOT AH 3 SET MASK TO REMOVE THE INDICATED BITS
1124 0468 22 CC AND CL,AH
1125 046A OA Ci OR AL,CL $ OR IN THE NEW VALUE OF THOSE BITS
1126 046C Rit 3 FINISH DOT
1127 046C 261 88 04 MOV ES3[S1],AL 3 RESTORE THE BYTE IN MEMORY
1128 046l POP
1129 0470 E9 013D R IMP VIDEO_RETURN 3 RETURN FROM VIDEO 1/0
1130 0473 R21 3 XOR_DOT
1131 0473 32 CI XOR AL,CL 3+ EXCCUSIVE OR THE DOTS
1132 0475 EB F5 JMP Ri 3 FINISH UP THE WRITING
1133 0477 WRITE_DOT ENOP
1134 s
1138 3 THIS SUBROUTINE DETERMINES THE REGEN BYTE LOCATION OF THE
1136 3 INDICATED ROW COLUMN VALUE IN GRAPHICS MODE.
1137  ENTRY --
1938 i ROW VALUE {6-15%)
1139 3 COLUMN VALUE (0-639)
1140 1
1141 H OFFSET INTO REGEN BUFFER FOR BYTE OF INTEREST
1142 1 MASK TO STRIP OFF THE BITS OF INTEREST
1143 3 BITS TO SHIFT TO RIGHT JUSTIFY THE MASK IN AH
1144 1 # BITS IN RESULT
1148 3 MODIF 1ED
1146 3
1147 oat7 R3 PROC  NEAR
1"
1149 DETERMINE_ 1ST BYTE IN INDICATED ROW BY MULTIPLYING ROW VALUE BY 40
10 (LOW BIT OF ROW DETERMINES EVEN/ODD, 80 BYTES/ROW
1152 0477 96 XCHG  SI,AX 3 WILL SAVE AL AND AH DURING OPERATION
1153 0478 BO 28 MOV AL, 40
1154 047TA F6 E2 MUL oL t AX=_ ADDRESS OF START OF INDICATED ROW
1165 047C A8 08 TEST  AL,008H 3 TEST FOR_EVEN/ODD ROW CALCULATED
1156 04TE 74 03 Jz R4 3 JUMP IF EVEN ROW
1157 0480 05 IFD8 ADD AX,2000H-40 3 OFFSET TO LOCATION OF ODD ROWS ADJUST
1158 0483 R4t 3 EVEN_ROW
1189 0483 96 XCHG  SI,AX 3 MOVE POINTER TO (SI) AND RECOVER (AX)
1160 o4ss 88 DI MoV DX,CX 3 COLUMN VALUE TO DX
6f
1162
1163
1164
1165
1166
1167
1168
1169
1170
171
1172
1173
1174
1176
1176
177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
119
119
119!
119
119!
119
19
1191

CNCRIWN—
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DETERMINE GRAPHICS MODE CURRENTLY IN EFFECT

VIDEO1

SET UP THE REGISTERS ACCORDING TO THE MODE

CH = MASK FOR LOW OF COLUMN ADDRESS ( 7/3 FOR HIGH/MED RES )
CL = # OF ADDRESS BITS IN COLUMN VALUE ( 3/2 FOR H/M )

BL = MASK TO SELECT BITS FROM POINTED BYTE ( 80H/COH FOR HIM )

BH = NUMBER OF VALID BITS IN POINTED BYTE ( 1/2 FOR H/M
MoV BX,2C0H
MoV C€X,302H 3 SET PARMS FOR MED RES
CMP OCRT_MODE, 6
JC RS 3 HANDLE IF MED RES
Mov BX, 180H
MOV CX,703H 3 SET PARMS FOR HIGH RES
----- DETERMINE BIT OFFSET IN BYTE FROM COLUMN MASK
L1
AND CH,DL 3 ADDRESS OF PEL WITHIN BYTE TO CH
----- DETERMINE BYTE OFFSET FOR THIS LOCATION IN COLUMN
SHR DX,CL 3 SHIFT BY CORRECT AMOUNT
ADD S1,DX 3 INCREMENT THE POINTER
MoV DH,BH 3 GET THE # OF BITS IN RESULT TO DH
----- MULTIPLY BH (VALID BITS IN BYTE) BY CH (BIT OFFSET)
" sus cL,CL 3 ZERO INTO STORAGE LOCATION
3
ROR AL, 1 3 LEFT JUSTIFY VALUE IN AL (FOR WRITE)
ADD CL,CH 3 ADD IN THE BIT OFFSET VALUE
DEC BH 3 LOOP CONTROL
JINZ Ré 3 ON EXIT, CL HAS COUNT TO RESTORE BITS
MoV AH,BL 3 GET MASK TO Al
SHR AH,CL 3 MOVE THE MASK TO CORRECT LOCATION
3 RET 3 RETURN WITH EVERYTHING SET UP
ENDP
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VID€0| il 03/20[ 6 VIDEO DISPLAY B10S 04-21-86
99 ]
00 1 SCROLL
0; ' EN;:IS RDUTINE SCROLLS UP THE INFORMATION ON THE CRT
0: ] -
03 3 CH,CL = UPPER LEFT CORNER OF REGION TO SCROLL
04 [ DH,DL = LOWER RIGHT CORNER OF REGION TO SCROLL
08 ] BOTH OF THE ABOVE ARE IN CHARACTER POSITIONS
06 3 BH = FILL VALUE FOR BLANKED LI
07 3 AL = # LINES TO SCROLL (AL=0 MEANS BLANK THE ENTIRE FIELD)
08 31 DS = DATA SEGMENT
09 3 ES = REGEN SEGMENT
1]
1
3
Gl

10 XIT ==
:lé NOTHING, THE SCREEN IS SCROLLED
1
213 04B0 RAPHICS_UP PROC NEAR
214 04B0 8A D8 Mov BL,AL 3 SAVE LINE COUNT IN
g|5 0482 8B Ci MoV AX,CX 3 GET UPPER LEFT POSITION INTO AX REG
16
17 USE CHARACTER SUBROUTINE FOR POSITIONING
|: ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
1
20 0484 E8 06F0 R CALL GRAPH_POSN
z; 0487 8B F8 MoV DI, AX 3 SAVE RESULT AS DESTINATION ADDRESS
122
cg;z §==--- DETERMINE SIZE OF WINDOW
1
1225 0489 2B DI sus DX, CX
1226 04BB 81 C2 010t ADD DX, 101H 3 ADJUST VALUES
1227 04BF DO E6 SAL DH, 1 3 MULTIPLY ROWS BY 4 AT 8 VERT DOTS/CHAR
|§§g 04C1 DO E6 SAL DH, 1 3 AND EVEN/ODD ROWS
1
|§g? gmm--= DETERMINE CRT MODE
1
1232 04C3 80 3E 0049 R 06 cMP OCRT_MODE, 6 3 TEST FOR MEDIUM RES
1323 04C8 73 04 JINC RT 3 FIND_SOURCE
1
1238 [ MEDIUM RES UP
1236 04CA DO E2 SAL DL, ! 3 # COLUMNS ® 2, SINCE 2 BYTES/CHAR
1237 04CC DI ET SAL DI, 3 OFFSET *2 SINGE 2 BYTES/CHAR
1238
1239 g===== DETERMINE THE SOURCE ADDRESS IN THE BUFFER
1240 04CE RT4 FIND_SOURCE
1241 04CE 06 PUSH ES ; GET SEGMENTS BOTH POINTING TO REGEN
1242 04CF IF POP DS
1243 04D0 2A ED sus CH,CH 3 ZERO TO HIGH OF COUNT REGISTER
1244 04D2 DO E3 SAL BL,! 3 MULTIPLY NUMBER OF LINES BY 4
1245 04D4 DO E3 SAL BL,!
1246 04D6 74 2B N4 11 3 IF ZERO, THEN BLANK ENTIRE FIELD
1247 04D8 BO 50 MoV AL, 80 3 80 BYT|
1248 04DA F6 E3 MUL 3 DETERMINE OFFSET TO SOURCE
1249 04DC 8B F7 MOV S1,D1 3 SET UP SOURCE
1280 04DE 03 FO ADD S1,AX 3 ADD IN OFFSET TO IT
1281 04E0 8A E6 MOV AH,DH 3 NUMBER OF ROWS IN FIELD
1252 04E2 2A E3 sus AH,BL 3 DETERMINE NUMBER TO MOVE
1263
1254 o LOOP THROUGH, MOVING ONE ROW AT A TIME. BOTH EVEN AND ODD FIELDS
1255 04E4 R8: ]
1256 04E4 E8 0564 R CALL RIT 1 MDVE
1257 04ET7 81 EE 1FBO sus S1,2000H-80 3 MOVE ro NEXT ROW
1258 04EB 81 EF 1FBO suB D1,2000H-80
1259 04EF FE CC DEC AH 3 NUMBER OF ROWS TO MOVE
|§eo 04F1 75 F1 INZ R8 3 CONTINUE TILL ALL MOVED
1261
126 THE VACATED LINE(S)
1263 04F3 3 CLEAR_ENTRY
1264 04F3 8A CT AL,BH 3 ATTRIBUTE TO FILL WITH
1265 04F5
1266 04F5 E8 057D R R18 3 CLEAR THAT ROW
1267 04F8 81 EF 1FBO suB DI,2000H-80 1 POINT TO NEXT LINE
1268 04FC FE CB DEC BL 3 NUMBER OF LINES TO FILL
1269 04FE 715 F5 INZ R10 3 CLEAR P
:g;? 0500 E9 013D R JMP VIDEO_RETURN 3 EVERYTHING DONE
1272 0503 Rit: 3 BLANK_FIELD
1273 0503 8A DE MoV BL,DH 3 SET BLCANK COUNT TO EVERYTHING IN FIELD
1274 0505 EB EC JMP R9 3 CLEAR THE FIELD
1275 0507 GRAPHICS_UP ENDP
1276 3
1277 3+ SCROLL DOWN
1278 3 THIS ROUTINE SCROLLS DOWN THE INFORMATION ON THE CRT
1279 3 ENTRY --
1280 3 CH,CL = UPPER LEFT CORNER OF REGION TO SCROLL
1281 3 DH DL = LOWER RIGHT CORNER OF REGION TO SCROLL
1282 3 TH OF THE ABOVE ARE IN CHARACTER POSITIONS
1283 3 an = FILL VALUE FOR BLANKED LINES
1284 3 AL = # LINES TO SCROLL (AL=0 MEANS BLANK THE ENTIRE FIELD)
1285 3 DS = DATA SEGMENT
1286 3 ES = REGEN SEGMENT
1287 3 EXI
1288 3 NOTHING, THE SCREEN IS SCROLLED
1289 3
1290 w
1291 0507 GRAPHICS_DOWN  PROC NEAR m
1292 0507 FD 31D 3 SET DIRECTION o
1293 0508 B8A D8 MoV BL,AL 3 SAVE LINE COUNT —
1294 050A 8B C2 MoV AX,DX 3 GET LOWER RIGHT POSIT|0N INTO AX REG —
1295
1296 USE CHARACTER SUBROUTINE FOR POSITIONING Eg
1297 ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
1298 3]
1299 050C E8 06F0 R CALL GRAPH_POSN
1300 050F 8B F8 MoV DI1,AX 3 SAVE RESULT AS DESTINATION ADDRESS
1301
|gg§ gom--- DETERMINE SIZE OF WINDOW
1
1304 0511 2B DI sus DX, CX
1305 0513 81 C2 0101 ADD DX, 101H 3 ADJUST VALUES
1306 0517 DO E6 SAL DH, 1 3 MULTIPLY ROWS BY 4 AT 8 VERT DOTS/CHAR
1307 0519 DO E6 SAL DH, 1 3 AND EVEN/ODD ROWS
1308
:g?; §--=== DETERMINE CRT MODE
1311 051B 80 3E 0049 R 06 cMP ©CRT_MODE, 6 3 TEST FOR MEDIUM RES
1312 0520 73 05 INC Ri2 3 FIND_SOURCE_DOWN
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VIDEO! --- 03/24/86 VIDEO DISPLAY BIOS 04-21-86
1313
1314 === MEDIUM RES DOWN
1315 0522 DO E2 SAL DL, ! 3 # COLUMNS * 2, SINCE 2 BYTES/CHAR
1316 0524 DI ET SAL DI, ! } OFFSET *2 SINCE 2 avTEsl CHAR
::I: 0526 47 INC DI 3 POINT TO LAST BYTE
1
:g;: g----= DETERMINE THE SOURCE ADDRESS IN THE BUFFER
1321 0527 Ri2: 3 FIND_SOURCE_DOWN
1322 0527 06 PUSH  ES 3 BOTH SEGMENTS TO REGEN
1323 0528 IF POP DS
1324 0529 2A ED sus CH,CH 3 ZERO TO HIGH OF COUNT REGISTER
1325 0528 81 C7 00FO ADD DI,240 1 POINT TO LAST ROW OF PIXEL:
1326 052F DO E3 SAL BL,! 3 MULTIPLY NUMBER OF LINES BY 4
1327 0531 DO E3 SAL BL,1
1328 0533 74 2B Jz R16 3 IF ZERO, THEN BLANK ENTIRE FIELD
1329 0535 BO 50 MoV AL, 80 3 80 BYTES/RO
1330 0537 Fé E3 3 DETERMINE OFFSET TO SOURCE
1331 0539 8B F7 MOV S1,D1 3 SET UP SOURCE
1332 0538 2B FO suB SI,AX 3 SUBTRACT THE OFFSET
1333 053D 8A E6 MOV AH,DH 3 NUMBER OF ROWS IN FIELD
:gg: 053F 2A E3 H AH,BL 1 DETERMINE NUMBER TO MOVE
:ggg §=---- LOOP THROUGH, MOVING ONE ROW AT A TIME, BOTH EVEN AND ODD FIELDS
1338 0541 R13: 3 ROW_LOOP_DOWN
1339 0541 E8 0564 R CALL R17 3 MOVE ONE™ROW
1340 0544 81 EE 2050 sus S1,2000H+80 3 MOVE TO NEXT ROW
1341 0548 81 EF 2050 suB D1,2000H+80
1342 054C FE CC DEC AH 3 NUMBER OF ROWS TO MOVE
:g:i 054E 15 F1 INZ RI3 3 CONTINUE TILL ALL MOVED
1345 gmmm-= FILL IN THE VACATED LINE(S)
1346 0550 Ri143 3 CLEAR_ENTRY DOWN
1347 0550 8A CT7 MoV AL,BH 1 ATTRIBUTE TO FILL WITH
1348 0552 Ri51 3 CLEAR_LOOP_DOWN
1349 0552 E8 057D R CALL  R18 3 CLEAR™A ROW
1350 0555 81 EF 2050 suB D1,2000H+80 3 POINT TO NEXT LINE
1351 0559 FE CB DEC BL 3 NUMBER OF LINES TO FILL
|gsz 0558 75 F5 INZ RIS 3 CLEAR_LOOP_DOWN
1353
:gg; 055D E9 013D R JMP VIDEO_RETURN 3 EVERYTHING DONE
1356 0560 R16t 3 BLANK_FIELD_DOWN
1357 0560 8A DE Mov BL,DH 3 SET BLANK COUNT TO EVERYTHING IN FIELD
1358 0562 EB EC JMP 3 CLEAR THE FIELD
1359 0564 GRAPHICS_DOWN  ENDP
1360
1361 po—-= ROUTINE TO MOVE ONE ROW OF INFORMATION
1362
1363 0564 RIT PROC NEAR
1364 0564 8A CA MoV cL,DL 3 NUMBER OF BYTES IN THE ROW
1365 0566 56 PUSH s1
1366 0567 57 PUSH oi 3 SAVE POINTERS
1367 0568 F3/ A4 REP MovsB 3 MOVE THE EVEN FIELD
1368 056A 5F POP [
1369 0568 5E POP st
1370 056C 81 Cé 2000 ADD S1,2000H
1371 0570 81 C7 2000 ADD DI,2000H 3 POINT TO THE ODD FIELD
1372 0574 56 PUSH s1
1373 0575 87 PUSH DI 1 SAVE_THE POINTERS
1374 0576 8A CA MoV cL,DL 3 COUNT BACK
1375 0578 F3/ A4 REP MOVSB 3 MOVE THE ODD FIELD
1376 057TA 5F POP ]
1377 0578 SE POP si 3 POINTERS BACK
1378 057C C3 RET 3 RETURN TO CALLER
1379 057D RIT ENDP
1380
1381 gmm——- CLEAR A SINGLE ROW
1382
1383 057D R18 PROC NEAR
1384 057D 8A CA Mov CL DL 3 NUMBER OF BYTES IN FIELD
1385 0STF ST PUSH 3 SAVE POINTER
1386 0580 F3/ AA REP srosa 3 STORE THE NEW VALUE
1387 058; POP 3 POINTER BACK
1388 0583 81 C7 2000 ADD Dl.zooon 3 POINT TO ODD FIELD
1389 0587 57 PUSH DI
1390 0588 8A CA MoV cL,DL
1391 058A F3/ AA REP STOSB 3 FILL THE ODD FIELD
1392 058C 5F POP DI
1393 058D C3 3 RETURN TO CALLER
1394 058E RI18 ENDP
1395
1396 3
1397 3 GRAPHICS WRITE
1398 3 THIS ROUTINE WRITES THE ASCI1 CHARACTER TO THE CURRENT
1399 3 POSITION ON THE SCREEN.
1400 3 ENTRY --
1401 3 AL = CHARACTER TO WRITE
1402 3 BL = COLOR ATTRIBUTE TO BE USED FOR FOREGROUND COLOR
1403 3 IF BIT 7 1S SET, THE CHAR IS XOR'D INTO THE REGEN BUFFER
1404 3 (0 IS USED FOR THE BACKGROUND COLOR)
1405 3 CX = NUMBER OF CHARS TO WRITE
1406 3 DS = DATA SEG
1407 i = REGEN SEGMENT
1408 3 EXIT --
::o: 3 NOTHING IS RETURNED
1 ]
1411 3 GRAPHICS READ
1412 3 THIS_ROUTINE READS THE ASCI1 CHARACTER AT THE CURRENT CURSOR
1413 3 POSITION ON THE SCREEN BY MATCHING THE DOTS ON THE SCREEN TO THE
1414 1 _ CHARACTER GENERATOR CODE POINTS
1415 3 ENTRY --
1416 3 ENONE (0 1S ASSUMED AS THE BACKGROUND COLOR)
1417 3 EXIT
:::g 3 AL = CHARACTER READ AT THAT POSITION (0 RETURNED IF NONE FOUND)
s
1420 3 FOR aoru RDUTINES. THE IMAGES USED TO FORM CHARS ARE CONTAINED IN ROM
1421 3 128 CHARS. TO ACCESS CHARS IN THE SECOND HALF, THE USER
1422 3 uust lNlTlALIlE THE VECTOR AT INTERRUPT IFH (LOCATION 0007CH) TO
1423 3 POINT TO THE USER SUPPLIED TABLE OF GRAPHIC IMAGES (8X8 BOXES).
::gz 3 FAILURE TO DO SO WILL CAUSE IN STRANGE RESULTS
s
1426
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1427 ASSUME DSiDATA,ES3DATA

1428 058E GRAPHICS_WRITE PROC NEAR

1429 058E B4 00 Moy AH,0 3 ZERO TO HIGH OF CODE POINT

1430 0590 50 PUSH AX 3 SAVE CODE POINT VALUE

1431

1432 DETERMINE POSITION IN REGEN BUFFER TO PUT CODE POINTS

1433

1434 0591 E8 06ED R CALL s26 3 FIND LOCATION IN REGEN BUFFER
1435 0594 8B F8 MoV DI,AX 3 REGEN POINTER IN DI

1436

1437 3-=--- DETERMINE REGION TO GET CODE POINTS FROM

1438

1439 0596 58 POP AX 3 RECOVER CODE POINT

1440 0597 3C 80 CMP AL, 80H 3 IS IT IN SECOND HALF

1441 0599 73 06 JAE s1 3 YES

1442

1443 $===== IMAGE IS IN FIRST HALF, CONTAINED IN ROM

1444

1445 0598 BE 0000 E Mov S1,0FFSET CRT_CHAR_GEN ; OFFSET OF IMAGES

1446 059E OE PUSH cs 3 SAVE SEGMENT ON STACK

1447 059F EB 18 JMP SHORT S2 3 DETERMINE_MODE

1448

1449 $===== IMAGE IS IN SECOND HALF, IN USER MEMORY

1450

1451 05A1 Sts 3 EXTEND_CHAR

1452 05A1 2C 80 sue AL, 80H 3 ZERO ORIGIN FOR SECOND HALF

1453 05A3 IE PUSH DS 3 SAVE DATA POINTER

1454 05A4 2B F6 sus S1,sl

1455 05A6 8E DE MoV Ds,si 3 ESTABLISH VECTOR ADDRESSING

1456 ASSUME DS:ABSO

1457 05A8 C5 36 007C R LDS S1,0EXT_PTR 3 GET THE OFFSET OF THE TABLE

1458 05AC 8C DA Mov DX,DS 3 GET THE SEGMENT OF THE TABLE

1459 ASSUME DS:DATA

1460 05AE IF POP DS 3 RECOVER DATA SEGMENT

1461 O5AF 52 PUSH DX 3 SAVE TABLE SEGMENT ON STACK

1462 05B0 0B Dé OR DX,S1 3 CHECK FOR VALID TABLE DEFINED
1463 0582 75 05 JINZ s2 3 CONTINUE IF DS:SI NOT 0000:0000
1464

1465 0584 58 POP AX 3 ELSE SET (AX)= 0000 FOR "NULL"
1466 0585 BE 0000 E MoV S1,0FFSET CRT_CHAR_GEN 3 POINT TO DEFAULT TABLE OFFSET
1467 0588 OE PUSH cs 3 IN THE CODE SEGMEI

1468

1469 3----- DETERMINE GRAPHICS MODE IN OPERATION

1470

1471 0589 s2: H DETERM INE_MODE

1472 0589 D1 EO SAL AX, t 3 MULTIPLY CODE POINT VALUE BY 8
1473 05BB D! EO SAL AXy1

1474 058D D1 EO SAL AX, 1

1475 05BF 03 FO ADD S1,AX 3 SI HAS OFFSET OF DESIRED CODES
1476 05C1 80 3E 0049 R 06 CMP ©CRT_MODE, 6

1477 05Cé IF POP DS 3 RECOVER TABLE POINTER SEGMENT
1478 05C7T 72 2C Jc s7 3 TEST FOR MEDIUM RESOLUTION MODE
1479

1480 $-=--= HIGH RESOLUTION MODE

1481

1482 05C9 S3: 3 HIGH_CHAR

1483 05C9 57 PUSH DI 3 SAVETREGEN POINTER

1484 05CA 56 PUSH S1 3 SAVE CODE POINTER

1485 05CB Bé 04 MoV DH, 4 3 NUMBER OF TIMES THROUGH LOOP

1486 05CD S43

1487 05CD AC LoDSB 3 GET BYTE FROM CODE POINTS

1488 05CE Fe C3 80 TEST BL,80H 3 SHOULD WE USE THE FUNCTION

1489 05D1 75 16 sSé 3 TO PUT CHAR

1490 05D3 AA STOSB 3 STORE IN REGEN BUFFER

1491 05D4 AC Lopse

1492 05D5 S53

1493 05D5 263 Bl 95 1FFF MOV ES:[DI+2000H-1],AL 3 STORE IN SECOND HALF

1494 05SDA 83 C7 ADD D1,79 3 MOVE TO NEXT ROW IN REGEN

1495 050D FE CE DEC DH 3 DONE WITH LOOP

1496 OSDF 75 EC JINZ S4

1497 05E1 SE POP Sl

1498 0SE2 SF POP DI 3 RECOVER REGEN POINTER

1499 O05E3 47 INC DI 3 POINT TO NEXT CHAR POSITION

1500 05E4 E2 E3 LOOP s3 § MORE CHARS TO WRITE

1501 0SE6 E9 013D R JMP VIDEO_RETURN

150

1503 0S5E9 S6:

1504 O05E9 26: 32 05 XOR AL,ES1[DI] 3 EXCLUSIVE OR 'lTH CURRENT

1505 05EC AA STOSB 3 STORE THE CODE P

1506 O05ED AC LoDSB 3 AGAIN FOR ODD FIELD

1507 OSEE 263 32 85 (FFF XOR AL,ESt[DI+2000H-1]

I:DG 05F3 EB EO JMP S5 3 BACK TO MAINSTREAM

1509

1510 $==-== MEDIUM RESOLUTION WRITE

1511 O5F5 ST3: 3 MED_RES WRITE

1512 O05F5 8A D3 MOV DL,BL 3 SAVE HIGH COLOR BIT

1513 O5F7 Dt ET SAL DIyt 3 OFFSET®2 SINCE 2 BYTES/CHAR

1514 3 EXPAND BL TO FULL WORD OF COI

1515 05F9 80 E3 03 AND BL,3 3 ISOLATE THE COLOR BITS ( LOW 2 BITS
1516 O5FC BO -55 MoV AL,055H 3 GET BIT CONVERSION MULTIPLI

1517 OSFE Fé E3 MUL. BL 3 EXPAND 2 COLOR BITS TD 4 REPLICATIDNS
1518 0600 8A D8 MOV BL,AL 3 PLACE BACK I[N WORK REG (7]
1519 0602 8A F8 MoV BH, AL 3 EXPAND TO 8 REPLICATIONS OF COLOR BITS e
1520 0604 s8: 3 _MED_CHAR o
1521 0604 57 PUSH DI 3 SAVE REGEN POINTER

1522 0605 56 PUSH 3 SAVE THE CODE POINTER :j
1523 0606 Be 04 MOV DH, 4 3 NUMBER OF LOOPS o
1524 0608 593

1525 0608 LopsB 3 GET CODE POINT =
1526 0609 E8 06C4 R CALL sa21 3 DOUBLE UP ALL THE BITS o
1527 060C 23 C3 AND AX,BX 3 CONVERT TO FOREGROUND COLOR ( 0 BACK )
1528 060E 86 EO XCHG AH, AL 3 SWAP HIGH/LOW BYTES FOR WORD MOVE
1529 0610 F6 C2 80 TEST DL,80H 3 IS THIS XOR FUNC IO

1530 0613 Jz 3 NO, STORE IT IN AS 1s

1531 0615 261 33 05 XOR AX,ES:[DI] 3 DO FUNCTION 'lTH LD'IHIGH

1532 0618 5103

1533 0618 26: 89 05 MoV ES:[D1],AX 3 STORE FIRST BYTE HIGH, SECOND LOW
1534 0618 AC LoDsSB 3 GET CODE POINT

15635 061C E8 06C4 R CALL s21

1536 061F 23 C3 AND AX,BX 3 CONVERT TO COLOR

1537 0621 86 EO XCHG AH, AL 3 SWAP HIGH/LOW BYTES FOR WORD MOVE
1538 0623 F6 C2 80 TEST DL,80H 3 AGAIN, IS THIS XOR FUNCTION

1539 0626 74 05 Jz st 3 NO, JUST STORE THE VALUES

1540 0628 26: 33 85 2000 XOR AX,ES: [DI1+2000H] 3 FUNCTION WITH FIRST HALF LOW
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1841 0620 St
1842 062D 261 89 85 2000 MOV ESILDIOZOOOH].AX 3 STORE SECOND PORTION HIGH
1843 0632 83 C7 50 ADD D1,80 3 POINT TO NEXT LOCATION
1544 0638 FE CE DEC Dl
1548 0637 75 CF JINZ s9 3 KEEP GOING
1846 0639 S POP s1 3 RECOVER CODE POINTER
1547 063A &I POP o! 3 RECOVER REGEN POINTER
1548 063B 4 INC DI 3 POINT TO NEXT CHAR POSITION
1549 063C Q7 INC )
1880 063D E2 C8 LooP s8 3 MORE TO WRITE
1851 063F E9 013D R JMP VIDEO_RETURN
: :g 0642 GRAPHICS_WRITE ENDP
]
: g: 3 GRAPHICS READ
11
1856 0642 GRAPHICS_READ  PROC NEAR
1887 0642 E8 06ED R TALL sa6 3 CONVERTED TO OFFSET IN REGEN
1688 0645 8B FO MoV S1,AX 3 SAVE 1
1559 0647 83 EC 08 suB SP,8 3 ALLOCATE SPACE FOR THE READ CODE POINT
1560 064A 8B EC Mov BP,SP 3 POINTER TO SAVE AREA
1861
1862 DETERMINE GRAPHICS MODES
1863 064C 80 3E 0049 R 06 MP OCRT_M "6
1564 0651 06 PUSH
1568 0652 IF POP bs 3 POINT TO REGEN SEGMENT
1866 0663 72 19 Jc si13 3 MEDIUM RESOLUTION
1867
1568 HIGH RESOLUTION READ
1869 GET VALUES FROM REGEN BUFFER AND CONVERT TO CODE POINT
1 1? g:gg B6 04 v DH,4 3 NUMBER OF PASSES
187
1872 0657 B8A 04 MOV AL, Sl] 3 GET FIRST BYTE
1873 0659 88 46 00 MoV [BP], 3 SAVE IN STORAGE AREA
1574 065C 45 INC ] NEXT LOCATIOl
1875 065D BA 84 2000 MOV AL.!SI*ZDOOH] 3 T LOWER REGION BYTE
1876 0661 88 46 00 MoV [BP],AL 3 ADJUST AND STORE
1877 0664 45 INC
1878 0665 83 Cé 50 ADD S1,80 3 POINTER INTO REGEN
1579 0668 FE CE DEC DH 3 LOOP CONTROL
1580 066A 75 EB JNZ s12 3 DO IT SOME MORE
:g:; 066C EB 16 JMP SHORT S15 3 GO MATCH THE SAVED CODE POINTS
1883 3===== MEDIUM RESOLUTION READ
1584 066E D1 E6 S13: SAL Sl 3 OFFSET®2 SINCE 2 BYTES/CHAR
1585 0670 B6 04 Mov DH, 4 3 NUMBER OF PASSES
1886 0672 St14:
1587 0672 E8 06D3 R CALL sa3 3 GET_BYTES FRDM REGEN INTO SINGLE SAVE
1588 0675 81 Cé6 IFFE ADD $1,2000H-2 3 GO _TO LOWER
1589 0679 E8 06D3 R CALL 3 GET THIS PAIR INTO SA'
1590 067C 81 EE 1FB2 sus $1,2000H-80+2 3 ADJUST POINTER BACK INTO UPPER
1891 0680 FE CE DEC DH
I:’Z 682 78 EE JNZ S14 3 KEEP GOING UNTIL ALL 8 DONE
1593
1859¢ ge==e- SAVE AREA HAS CHARACTER IN IT, MATCH IT
1895 0634 S18¢ 3 FIND_CHAR
1596 0684 BF 0000 E Mov DI,OFFSET CRT_CHAR_GEN ; ESTABLISH ADDRESSING
1597 0687 OE PUSH cs
1598 0688 07 POP ES 3 CODE POINTS IN CS
1599 0689 83 ED 08 suB BP,8 3 ADJUST POINTER TO START OF SAVE AREA
1600 068C 8B F5 MoV S1,BP
1601 068E BO 00 Mov AL,0 3 CURRENT CODE POINT BEING MATCHED
1602 0690 S163
1603 0690 i6 PUSH SS 3 ESTABLISH ADDRESSING TO STACK
1604 0691 IF POP 3 FOR THE STRING COMPARE
1608 0692 BA 0080 Mov DX 128 3 NUMBER TO TEST AGAINST
1606 0695 S1Ty
1607 0695 56 PUSH S1 3 SAVE SAVE AREA POINTER
1608 0696 57 PUSH D1 3 SAVE CODE POINTER
1609 0697 B9 0004 MoV CX,4 3 NUMBER OF WORDS TO MATCH
1610 069A F3/ A7 REPE CMPSW 3 COMPARE THE 8 BYTES AS WORDS
1611 069C 5F P 3 RECOVER THE POINTERS
1612 069D SE POP S1
1613 069E 74 1E Jz s18 3 IF ZERO FLAG SET, THEN MATCH OCCURRED
1614 06A0 FE CO INC AL 3 NO MATCH, MOVE ON TO NEXT
1615 06A2 83 C7 08 ADD D1,8 3 NEXT CODE POINT
1616 06A5 4A DEC DX 3 LOOP CONTROL
:6'; 06A6 75 ED JNZ s17 3 DO ALL OF THEM
61
1619 === CHAR NOT MATCHED, MIGHT BE IN USER SUPPLIED SECOND HALF
1620 06A8 3C 00 AL,0 F ONLY 1ST HALF SCANNED
1621 06AA T4 12 JE S18 l IF = 0, THEN ALL HAS BEEN SCANNED
1622 06AC 2B CO sue AX,AX
1623 06AE 8E D8 Mov DS, AX 3 ESTABLISH ADDRESSING TO VECTOR
1624 ASSUME DS:ABSO
1625 06B0 C4 3E 007C R LES D1,0EXT_PTR 3 GET POINTER
1626 06B4 8C CO Mov AX,ES 3 SEE IF THE POINTER REALLY EXISTS
1627 06B6 0B C7 OR AX,DI 3 IF ALL 0, THEN DOESN'T EXIST
1628 06B8 T4 04 vz 1 3 NO SENSE LOOKING
1629 06BA BO 80 MoV AL,128 3 ORIGIN FOR SECOND HALF
1630 06BC EB D2 JMP s1ée 3 GO BACK AND TRY FOR IT
1631 ASSUME DS:DATA
1632
1633 [ CHARACTER IS FOUND ( AL=0 IF NOT FOUND )
1634 06BE 83 C4 08 S18: SP,8 H EADJUST THE STACK, THROW AWAY SAVE
1635 06C1 E9 013D R VIDEO _RETURN 3 ALL DONI
::g"} 06c4 GRAPNICS_READ
1638 3 EXPAND_BYTE
1639 3 THIS ROUTINE TAKES THE BYTE IN AL AND DOUBLES ALL
1640 H 'HE BITS, TURNING THE 8 BITS INTO 16 BITS.
1641 3 THE RESULT IS LEFT IN AX
1642 3
1643 06C4 s21 PROC NEAR
1644 06C4 51 PUSH cx 3 SAVE REGI!
1645 06C5 B9 0008 Mov CcX,8 3 SHIFT COUNT REGISTER FOR ONE BYTE
1646 06C8 sa2:
1647 06C8 DO C8 OR AL, 1 3 SHIFT BITS, LOW BIT INTO CARRY FLAG
1648 06CA D1 DD RCR BP,1 3 MOVE CARRY FLAG (LOW BIT) INTO RESULTS
1649 06CC DI FD BP, 1 3 SIGN EXTEND HIGH BIT (DOUBLE IT)
1650 06CE E2 F8 LooP 3 REPEAT FOR ALL 8 BITS
1651 06D0 95 XCHG AX,BP 3 MOVE RESULTS TO PARAMETER REGISTER
1652 06D1 59 POI 3 RECOVER REGISTER
1683 06D2 C3 RET 3 ALL DONE
1654 06D3 sa21 ENDP
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1655 3
1656 3 MED_READ BYTE
1657 3 THIS ROUTINE WILL TAKE 2 BYTES FROM THE REGEN BUFFER,
1658 3 COMPARE AGAINST THE CURRENT FOREGROUND COLOR, AND PLACE
1659 3 THE CORRESPONDING ON/OFF BIT PATTERN INTO THE CURRENT
1660 ] PDSITIDN IN THE SAVE AREA
1661 3 ENTRY
1662 3 S1,DS = POINTER TO REGEN AREA OF INTEREST
1663 3 BX = EXPANDED FOREGROUND CO OR
1664 i BP = FDINTER TO SAVE ARE
1665 3 EXIT
1666 1 SI AND BP ARE INCREMENTED
1667 i
1668 06D3 sa3 PROC NEAR
1669 06D3 AD LODSW 3 GET FIRST BYTE AND SECOND BYTES
1670 06D4 86 C4 XCHG AL, AH 3 S'AP FOR COMPARE
1671 06D6 B9 C000 Mov CX,0C000H 3 2 BIT MASK TO TEST THE ENTRIES
1672 06D9 B2 00 v oL,0 3 RESULT REGISTER
1673 06DB S24:
1674 06DB 85 Ci TEST AX,CX t IS THIS SECTION BACKGROUND?
1675 06DD 74 01 Jz s25 3 IF ZERO, IT 1S BACKGROUND (CARRY=0)
1676 06DF F9 STC 3 WASN'T, SO SET CARRY
1677 06E0 sa25:
1678 06E0 DO D2 RCL DL,! 1 MOVE THAT BIT INTO THE RESULT
1679 06E2 DI ES SHR CX,y 1
1680 06E4 DI E9 SHR CX, 1 3 MOVE THE MASK TO THE RIGHT BY 2 BITS
1681 06E6 T3 F3 JNC S24 3 DO IT AGAIN IF MASK DIDN'T FALL OUT
1682 06E8 88 56 00 MOV [BP],DL 3 STORE RESULT IN SAVE AREA
1683 06EB 45 INC BP 3 ADJUST POINTER
1684 06EC C3 RET 3 ALL DONE
1685 06E! sa23 ENDP
1686 3
1687 3 V4 POSITION
1688 3 THIS ROUTINE TAKES THE CURSOR POSITION CONTAINED IN
1689 3 THE MEMORY LOCATION, AND CONVERTS IT INTO AN OFFSET
1690 3 INTO THE REGEN BUFFER, ASSUMING ONE BYTE/CHAR.
1691 3 FOR MEDIUM RESOLUTION GRAPHICS, THE NUMBER MUST
1692 3 BE DOUBLED.
1693 3 ENTRY -- NO REGISTERS,MEMORY LOCATION ®CURSOR_POSN IS USED
1694 3 EXIT--
1695 3 AX CONTAINS OFFSET INTO REGEN BUFFER
1696 3
1697 06ED s26 PROC NEAR
1698 06ED A1 0050 R MOV AX,®CURSOR_POSN 3 GET CURRENT CURSOR
1699 06F0 GRAPH_POSN LABEL NEAR
1700 06F0 53 PUSH BX 1 SAVE REGISTER
1701 06F1 8B D8 Mov BX, AX 3 SAVE OPY OF CURRENT CURSOR
1702 06F3 A0 004A R MOV AL,BYTE PTR OCRT_COLS 3 GET BYTES PER COLUMN
1703 06F6 Fé6 E4 MUL AH 3 MULTIPLY BY ROWS
1704 06F8 DI EO SHL AX, 1
1705 06FA DI EO SHL AX, 1 3 MULTIPLY ® 4 SINCE 4 ROWS/BYTE
1706 06FC 2A FF suB BH,BH 3 ISOLATE COLUMN VALUE
1707 O06FE 03 C3 ADD AX,BX 3 DETERMINE OFFSET
1708 0700 5B POP BX t RECOVER POINTER
1709 0701 C3 T 3 ALL DONE
1710 0702 s26 ENDP
171 $=-= WRITE_TTY
1712 ]
1713 ] THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE ]
1714 1 VIDEO CARDS. THE INPUT CHARACTER IS WRITTEN TO 3
1718 H CURSOR POSITION, AND THE CURSOR IS MOVED TO THE NEXT PDSITIDN-
1716 3 IF THE CURSOR LEAVES THE LAST COLUMN OF THE FIELD, THE COLUMN ]
1717 ] 1S SET TO ZERO, AND THE ROW VALUE 1S INCREMENTED. IF THE ROW i)
1718 i ROW VALUE LEAVES THE FIELD, THE CURSOR 1S PLACED ON THE LAST ROW, 1
1719 1 FIRST COLUMN, AND THE ENTIRE SCREEN 1S SCROLLED UP ONE LINE. ]
1720 H WHEN THE SCREEN IS SCROLLED UP, THE ATTRIBUTE FOR FILLING THE )
1724 i NE'LV BLANKED LINE IS READ FROM THE CURSOR POSITION ON THE PREYIOUS
1722 ] INE BEFORE THE SCROLL, IN CHARACTER MODE. IN GRAPHICS MODE, 1
1723 3 THE 0 COLOR 1S USED. £
1724 ] ENTRY == [
1728 3 (AH) = CURRENT CRT MODE ]
1726 3 (AL) = CHARACTER TO BE WRITTEN ]
1727 ] NOTE THAT BACK SPACE, CARRIAGE RETURN, BELL AND LINE FEED ARE
1728 1 HANDLED AS COMMANDS RATHER THAN AS DISPLAY GRAPHICS CHARACTERS
:;29 H (BL) = FOREGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A GRAPHICS MODE
0 3 XIT == '
1731 3 ALL REGISTERS SAVED THROUGH VIDEO_EXIT (INCLUDING (AX)) ]
1732 3
1733 ASSUME DSIDATA
1734 0702 WRITE_ TTV PRO! NEAR
1735 0702 97 XCHG DI,AX 3 SAVE (AX) REGISTER IN (DI) FOR EXIT
1736 0703 B4 03 AH, 03H 3 CURSOR POSITION
1737 0705 8A 3E 0062 R MOV BH,@ACT I VE_PAGE ] GET CURRENT PAGE SETTING
1738 0709 CD 10 INT 10H 3 READ THE CURRENT CURSOR POSITION
|;39 o70B 8B CT Mov AX,DI 1 RECOVER CHARACTER FROM (D1) REGISTER
1740
1741 | Rataiintd DX NOW HAS THE CURRENT CURSOR POSITION
1742
1743 070D 3C 0D CMP AL,CR 3 1S IT CARRIAGE RETURN OR CONTROL
I;Q‘ OTOF 76 46 JBE us 3 GO TO CONTROL CHECKS IF IT IS
1748
1746 g WRITE THE CHAR TO THE SCREEN
1747 0711 B4 OA uos MOV AH, 0AH 3 WRITE CHARACTER ONLY COMMAND
1748 0713 B9 0001 MoV CX, 1 3 ONLY ONE CHARACTI
1749 0716 CD 10 INT 10H 3 WRITE THE CHARACTER
1750
l;gl | Rt POSITION THE CURSOR FOR NEXT CHAR
1782
1753 0718 FE C2 INC DL
1754 OTIA 3A 16 004A R CMP DL,BYTE PTR @CRT_COLS 3 TEST FOR COLUMN OVERFLOW
1755 OTIE 75 33 JINZ ut 3 SET_CURSOR
1786 0720 B2 00 MoV DL,0 3 COLUWN FOR CURSOR
1757 0722 80 FE 18 CMP DH,25-1 3 CHECK FOR LAST ROW
:;gg 0725 15 2A JNZ ue 3 SET_CURSOR_INC
1760 | tutuind SCROLL REQUIRED
1761 0727 B4 02 uts Mov AH, 02
I;Gg 0729 CD 10 INT 10H 3 SET THE CURSOR
176
:;:: | Riniuiad DETERMINE VALUE TO FILL WITH DURING SCROLL
1766 072B A0 0049 R MoV AL, OCRT_MODE 3 GET THE CURRENT MODE
1767 O0T2E 3C 04 CMP AL, 4
1768 0730 72 06 Jc vz 3 READ-CURSOR
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1769 0732 3C 07 CMP AL, T
1770 0734 BT 00 MOV BH, 0 3 FILL 'lTH BACKGROUND
1771 0736 75 06 JNE us 3 SCROLL:
1772 0738 vas 3 READ- CURSOR
1773 0738 B4 08 MoV AH, 08H 3 GET READ CURSOR COMMAND
1774 073A CD 10 INT 10H 3 READ CHAR/ATTR AT CURRENT CURSOR
1775 073C 8A FC MoV BH, AH 3 STORE IN BH
1776 073 us: 3 SCROLL-UP
1777 OT3E B8 0601 MoV AX,0601H 3 SCROLL ONE
1778 0741 2B C9 suB CX,CX 3 UPPER LEFT CORNER
1779 0743 B6 18 MoV DH,25-1 3 LOWER RIGHT ROW
1780 0745 BA 16 004A R MOv DL,BYTE PTR @CRT_COLS 3 LOWER RIGHT COLUMN
1781 0749 FE CA DEC oL
1782 0748 U4: 3 VIDEO-CALL-RETURN
1783 0748 CD 10 INT 10H 3 SCROLL UP THE SCREEN
1784 074D us: 3 TTY-RETURN
1785 074D 97 XCHG AX,DI 3 RESTORE THE ENTRY CHARACTER FROM (DI
|;:6 OT4E E9 013D R JMP VIDEO_RETURN 3 RETURN TO CALLER
1
1788 0751 us: 3 SET-CURSOR-INC
1789 0781 FE Cé INC DH 3
1790 0753 uTs 3 SET-CURSOR
1791 0753 B4 02 MoV AH, 02H
1792 0755 EB F4 JMP u4 3 ESTABLISH THE NEW CURSOR
1793
1794 j===--= CHECK FOR CONTROL CHARACTERS
1795 0757 us:
1796 0757 74 13 JE us 3 WAS IT A CARRIAGE RETURN
1797 0759 3C 0A CMP AL,LF 3 IS IT A LINE FEED
1798 0758 74 13 JE uto 3 GO TO LINE FEED
1799 075D 3C 07 CMP AL,0TH 3 IS IT A BELL
1800 OT5F 74 16 JE Uit 3 GD TO BELI
1801 0761 3C 08 CMP AL ,08H H 1T A BACKSPAC
1802 0763 75 AC JNE vo 3 IF NOT A CONTROL, DISPLAY IT
1803
|:04 $===== BACK SPACE FOUND
1805
1806 0765 0A D2 OR OL,DL 3 1S_1IT ALREADV AT START OF LINE
1807 0767 74 EA JE u7 3 SET_CURSOI
1808 0769 4A DEC DX 3 NO -- JUST MOVE 1T BACK
1809 076A EB E7 JMP ur 3 SET_CURSOR
1810
1811 3===== CARRIAGE RETURN FOUND
1812 076C B2 00 u9: MoV DL,0 3 MOVE TO FIRST COLUMN
1813 OT6E EB E3 JMP ur 3 SET_CURSOR
1814
1815 3=~=== LINE FEED FOUND
1816 0770 80 FE 18 uios CMP DH,25-1 3 BOTTOM OF SCREEN
1817 0773 15 DC JNE ue 3 YES, SCROLL THE SCREEN
1818 0775 EB BO JMP ut 3 NO, JUST SET THE CURSOR
1819
1820 3==--= BELL FOUND
1821 0777 B9 0533 Uit MOV CX, 1331 3 DIVISOR FOR 896 HZ TONE
1822 077A B3 IF MoV BL,31 3 SET COUNT FOR 31/64 SECOND FOR BEEP
1822 ¢77C E8 £0CC & CALL BEEF 1 SOUND THE POD BELL
1824 OT7F EB CC JMP us 3 TTY_RETURN
1825 0781 WRITE_TTY ENDP
1826 H
1827 3 LIGHT PEN H
1828 3 THIS ROUTINE TESTS THE LIGHY PEN SWITCH AND THE LIGHT ]
1829 3 PEN TRIGGER. IF BOTH ARE SET, THE LOCATION OF THE L 3
1830 3 PEN IS DETERMINED. OTHER'ISE. A RETURN WITH NO INFORMATIDN i
1831 H 1S MADE. :
1832 3 ON EXIT: t
1833 3 (AH) = 0 IF NO LIGHT PEN INFORMATION IS AVAILABLE H
1834 3 BX,CX,DX ARE DESTROYED 3
1835 H (AH) = 1 IF LIGHT PEN IS AVAILABLE H
1836 H (DH,DL) = ROW,COLUMN OF CURRENT LIGHT PEN POSITION i)
1837 3 (CH) = RASTER POSITION :
|:gg 3 (BX) = BEST GUESS AT PIXEL HORIZONTAL POSITION H
! H
1840 ASSUME DS:DATA
1841 0781 03 03 05 05 03 03 v DB 3,3,5,5,3,3,3,4 3 SUBTRACT_TABLE
1842 03 04
:::3 $===== WAIT FOR LIGHT PEN TO BE DEPRESSED
4
1845 0789 READ_LPEN PROC NEAR
1846 0789 B4 00 MOV AH, 0 3 SET NO LIGHT PEN RETURN CODE
1847 078B 8B 16 0063 R MOV DX, ©ADDR_6845 3 GET BASE ADDRESS OF 6845
1848 0T8F 83 C2 06 ADD DX, 6 3 POINT TO STATUS REGISTER
1849 0792 E( IN AL, DX 3 GET STATUS REGISTER
1850 0793 A8 04 TEST AL, 004H 3 TEST LIGHT PEN SWITCH
1851 0795 74 03 4 V6_A 3 GO _IF
1852 0797 E9 08IC R JMP vé 3 NOT SET, RETURN
1853
|:24 $===== NOW TEST FOR LIGHT PEN TRIGGER
1855
1856 079A A8 02 V6_At TEST AL,2 3 TEST LIGHT PEN TRIGGER
1857 079C 75 03 JINZ V1A 3 RETURN WITHOUT RESETTING TRIGGER
1858 079E E9 0826 R JMP v1
1859
|:60 3===-= TRIGGER HAS BEEN SET, READ THE VALUE IN
1861
Ilsg OTAY B4 10 V1A: Mov AH, 16 3 LIGHT PEN REGISTERS ON 6845
186
1864 g INPUT REGISTERS POINTED TO BY AH, AND CONVERT TO ROW COLUMN IN (DX)
1865
1866 O0TA3 8B 16 0063 R MoV DX,®ADDR_6845 3 ADDRESS REGISTER FOR 6845
1867 OTAT B8A C4 MoV AL s AH 3 REGISTER TO READ
1868 0TA9 EE our DX, AL 3 SET IT UP
1869 OTAA EB 00 JMP $+2 3 1/0 DELAY
1870 OTAC 42 INC (224 3 DATA REGISTER
1871 OTAD EC IN AL ,DX 3 GET THE VALUE
1872 OTAE 8A E8 MoV CH, AL 3 SAVE IN CX
1873 0780 4A DEC DX 3 ADDRESS REGISTER
1874 07B1 Cc4 INC AH
1875 07B3 8A C4 MoV AL, AH 3 SECOND DATA REGISTER
1876 07B5 EE ouT DX, AL
1877 07B6 42 INC DX H POlNT TD DATA REGISTER
1878 07B7 EB 00 Ji + 3 1/0
1879 07B9 EC IN AL ,DX 3 GET SECOND DATA VALUE
1880 OTBA 8A ES5 MOV AH,CH 3 AX HAS INPUT VALUE

5-160 VIDEO1



1BM P
VIDEO!

onal Computer M Version 2.00 1-18
2" arz4rbs vxnso DISPLAY slos 04-21-86
PAGE
3===== AX HAS THE VALUE READ IN FROM THE 6845
8A 1E 0049 R MoV BL,OCRT_MODE
2A FF sus BH,BH 1 MODE VALUE T
2E: 8A 9F 0781 R MOV BL,CS:V1[BX] 3 DETERMINE AMDUNT TO SUBTRACT
28 sus AX,BX 3 TAKE IT AWAY
8B IE 004E R MOV BX,OCRT_START
D1 EB SHR BX,1
28 C3 suB AX,BX 3 CONVERT TO CORRECT PAGE ORIGIN
79 02 INS v2 3 IF POSITIVE, DETERMINE MODE
28 co sus AX, AX 1 <0 PLAYS AS 0
3----- DETERMINE MODE OF OPERATION
va: 3 DETERMINE_MODE
B1 03 MoV cL,3 3 SET_*8 SHTFT co
80 3E 0049 R 04 cMP OCRT_MODE, 4 3 DETERMINE IF GRAPHICS OR ALPHA
12 2 JB v4 3 ALPHA_PEN
80 3E 0049 R 07 cMP ©CRT_MODE, 7
T4 23 JE v4 t ALPHA_PEN
$---=- GRAPHICS MODE
B2 28 MoV DL, 40 3 DIVISOR FOR GRAPHICS
Fe F2 DIV oL 3 DETERMINE ROW(AL) AND CDLUMN(AH)
3 AL RANGE 0-99, AH RANI
3----- DETERMINE GRAPHIC ROW POSITION
BA EB MoV CH, AL 3 SAVE ROW VALUE IN CH
02 ED ADD CH,CH 3 *2 FOR EVEN/ODD FIELD
8A DC MoV BL,AH 3 COLUMN VALUE TO BX
2A FF sus BH,BH 3 MULTIPLY BY 8 FOR MEDIUM RES
80 3E 0049 R 06 CMP OCRT_MODE, 6 i DETERMINE MEDIUM OR HIGH RES
75 04 JNE v3 3 NOT _HIGH_RES
Bl 04 MOV CL,4 3 SHIFT VACUE FOR HIGH RES
DO E4 SAL AH, 1 3 COLUMN VALUE TIMES 2 FOR HIGH RES
v3s 3+ NOT_HIGI
D3 E3 SHL BX,CL 3 MuLTlPLv °|s FOR HIGH RES
3----- DETERMINE ALPHA CHAR POSITION
BA D4 MoV DL,AH 3 COLUMN VALUE FOR RETURN
8A FO MOV DH, AL 3 ROW VALUE
DO EE SHR DH, 1 3 DIVIDE BY 4
DO EE SHR DH, | 3 FOR_VALUE IN 0-24 RANGE
EB 12 JMP SHORT V5 3 LIGHT_PEN_RETURN_SET
$===-= ALPHA MODE ON LIGHT PEN
V4 3 ALPHA_PEN
F6 36 004A R DIV BYTE PTR OCRT_COLS 3 DETERMINE ROW,COLUMN VALUE
8A FO MOV DH, AL 3 ROWS T DH
8A D4 MOV DL, AH 3 COLS TO DL
D2 EO SAL AL,CL 3 MULTIPLY ROWS * 8
8A E8 MOV CH, AL 3 GET RASTER VALUE TO RETURN REGISTER
8A DC MOV BL,AH 1 CDLUMN VA
32 FF XOR BH,BH 3
D3 E3 SAL BX,CL
V51 3 LIGHT_PEN_RETURN SET
B4 01 Mov AH, 1 1 INDICATE EVERY THING SET
ve: 3 LIGHT PEN_RETURN
52 PUSH DX 3 SAVE RETURN VALUE (IN CASE)
8B 16 0063 R MOV DX, @ADDR_6845 3 GET BASE ADDRESS
83 C2 07 ADD DX, 7 1 POINT TO RESET PARM
EE out DX, AL 3 ADDRESS, NOT DATA, IS IMPORTANT
5A POP DX 1 RECOVER VALUE
V11 1 RETURN_NO_RESET
5D POP BP
SF POP D1
5E POP sl
1F POP DS 3 DISCARD SAVED BX,CX,DX
1F POP DS
1F POP DS
1F POP DS
07 POP ES
CF IRET
READ_LPEN ENDP

CODE™ ENDS
END

VIDEO1 5-161

w
m
[y}
—
o
2
33




