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TITLE TEST6 ---- 061 to/85 POST TESTS AND SYSTEM BOOT STRAP 
.286C 
.l\ ST 
CODE SEGMENT BYTE PUBl [C 

PUBl I C BOOT STRAP 1 

PU8l I C POST6 ­
PUBLIC STGTST CNT 

PUBl 1C ROM ERR 

PUBLIC XMIT_8042 


EXTRN CMOS READ: NEAR 
EXTRN DDStNEAR 

EXTRN DISK BASE:NEAR 

EXTRN E6021NEAR 

EXTRN ERR BEEP: NEAR 

EXTRN E MSG:NEAR 

EXTRN F3A: NEAR 

EXTRN PRT_SEG:NEAR 


ASSUME CS:CODE,DS:DATA 

POSH PROe NEAR 
; - - - - - - - -- - --------- - - - - - - - - - ------- - - - - - - - -- - - -------- - - - - - - - - ­
I THIS SUBROUTINE pERFORMS A READ/WRlTE STORAGE TEST ON A BLOCK 
; OF STORAGE. 

ENTRY 	 REQU I REMENTS; 

ES = ADDRESS OF STORAGE SEGMENT BEING TESTED 

OS ::; ADDRESS OF STORAGE SEGMENT BEING TESTED 

CX '" WORD COUNT OF STORAGE BLOCK TO BE TESTED 


EX I T PARAMETERS: 

ZERO FLAG = a IF STORAGE ERROR IDATA COMPARE OR PARITY 

CHECK I. Al=O DENOTES A PAR I TY CHECK. ELSE AL=XOR' ED 

BIT PATTERN OF THE EXPECTED DATA PATTERN VS THE ACTUAL 

DATA READ. 


AX.BX.CX,DX,D], AND S I ARE All DESTROYED. 


~~~~~~-~~~-- - - - -;~~~ ----~~~~--
- MOV BX,CX SAVE WORD COUNT OF BLOCK TO TEST 

]N AL,PORT 8 
OR AL ,RAM PAR OFF TOGGLE PARITY CHECK LATCHES 
OUT PORT 8-;--Al - TO RESET ANY PEND 1NG ERROR 
AND AL.RAM PAR ON 
OUT PORT_S-;-Al ­

1----- ROll A BIT THROUGH THE FIRST WORD 

XOR OX.OX CLEAR THE INITIAL DATA PATTERN 
MDV CX,16 ROll 16 81T POSiTiONS 
SUB 01,01 START AT BEGINNING OF BLOCK 
SUB S I, S I INITIALIZE DESTINATION POINTER 
STC SET CARRY FLAG ON FOR F]RST BIT 

Cl : 
RCl DX,I MOVE BIT OVER LEFT TO NEXT POSITION 
MOV [01 J ,OX STORE DATA PATTERN 
MOV AX, CD] 1 GET THE DATA WRITTEN 
XOR AX,OX I NSURE DATA AS EXPECTED (CLEAR CARRY) 
LOOPZ CI LOOP TILL DONE OR ERROR 

JNZ 	 EX IT I F ERROR 

CHECK CAS LINES FOR HIGH BYTE lOW BYTE 

MOV DX,OFFOOH TEST DATA - AX= OOOOH 
MOV [DII,AX STORE DATA PATTERN '" OOOOH 
MOV [OI+1],DH WRITE A BYTE OF FFH A.T ODD LOCATION 
MOV AX, [01 J GET THE DATA - SHOULD BE OFFOOH 
XOR AX.DX CHECK THE FIRST WRITTEN 
JNZ CI3 ERROR EX I T I F NOT ZERO 

MDV [01 J ,AX STORE DATA PATTERN OF OOOOH 
MOV (DI1,DH WRITE A BYTE OF FFH AT EVEN LOCATION 
XCHG DH,Dl ; SET DX= OOOFFH AND BUS SETTLE 
MOV AX, [01] ; GET THE DATA 
XOR AX,DX ; CHECK THE FIRST WRITTEN 
JNZ CI3 1 EXIT IF NOT 

CHECK FOR I /0 OR BASE MEMORY ERROR 

IN Al,PORT B CHECK FOR ] /0 - PAR I TY CHECK 
XCHG Al,AH - SAVE ERROR 
IN AL,DMA PAGE+6 CHECK FOR R / W OR I /0 ERROR 
AND AH, Al - MASK FOR ERROR EXPECTED 

PARITY ERROR EXIT 

MDV AX,O RESTORE AX TO 0000 

JNZ C 13 EXIT IF PARITY ERROR 


MOV oX.OAA55H WRITE THE INIT]Al DATA PATTERN 
C3: 

SUB DJ .0] START AT BEG]NN]NG OF BLOCK 
SUB S I. S I INITIALIZE DEST]NAT]ON POINTER 
MOV CX,BX SETUP BYTE COUNT FOR LOOP 
MOV AX ,OX GET THE PATTERN 
REP STOSW STORE 64K BYTES ! 32K WORDS) 
MOV CX,BX SET COUNT 
SUB S I. S] START AT BEG]NN]NG 

C6: 
lODSW GET THE FIRST WR]TTEN 
XOR AX,DX INSURE DATA AS EXPECTED 
lOOPZ C6 LOOP Till DONE OR ERROR 

CI3 EXIT IF NOT EXPECTED (ERROR 8llS ONI 

CHECK FOR I/O OR BASE MEMORY ERROR 

IN AL,PORT B CHECK FOR 1 la-PAR J TY CHECK 
XCHG AL, AH - SAVE ERROR 
IN AL,DMA PAGE+o CHECK FOR R/W OR ] /0 ERROR 
AND AH, AL ­

TEST6 5-93 




IBM Pe,-sonal Computer MACRO A,sembler VerSion 2.00 1-2 
TEST6 ---- 06/10/85 POST TESTS AND SYSTEM BOOT STRAP 06-10-85 

". ,----- PARITY ERROR EXITII. 
111 0069 B6 0000 MOV AX,O RESTORE AX TO 0000 
116 006C151A JNZ CI3 GO IF YES 

'"120 1----- CHECK FOR END OF 64K BLOCK 
121 
122 006E 23 02 AND OX,OX END I NG ZERO PATTERN WR I TTEN TO MEMORY? 
123 0010 14 16 JZ CI3 YES - RETURN TO CALLER WITH AL=O 
12' 
12S ,----- SETUP NEXT PATTERN 
12. 
127 oon 81 FA 55AA CNP OX,OSSAAH CHECK I F LAST PATTERN =55AA 
128 0076 74 OB JZ C. GO IF NOT 
129 007881 FA 0101 CMP OX,OIOIH LAST PATTERN 0 I 0 11 
130 007C 74 OB JZ CIO GO IF YES 
131 007E BA 55AA "OV OX,055AAH WR I TE 55AA TO STORAGE 
132 0081 EB C9 JMP C3 
133 
13. ;----- INSURE PARITY BITS ARE NOT STUCK ON 
13. 
136 0063 BA 0101 C9, NOV DX,OIOIH ; WR ITE 0101 TO STORAGE 
131 0086 EB C4 JNP C3 
13.13. ;----- EX I T STORAGE TEST 
140 0066 C13: 

141 0066 C3 RET ERROR IF ZF NOT SET 

"2 
"3 ;----- CHECKER BOARD TESTI., 
145 0089 2B FF CIO= SUB OJ ,01 POINT TO START OF BLOCK 
146 006B 8B CB MDV CX,BX GET THE BLOCK COUNT 
147 0060 01 E9 5HR CX,I DIVIDE BY 2 
148 008F B6 AAAA NOV AX, 1010 I 0' 0 I a I 0 10 1 OB SECOND CHECKER PATTERN 
149 0092 BE 5555 NOV SI.OIOIO! 01 0 1 0 I 0 1 0 I B FIRST CHECKER PATTERN 
150 0095 CII = 
151 0095 96 XCHG AX.SI FIRST CHECKER PATTERN TO AX 
152 0096 AB STOSW WRITE IT TO MEMORY 
153 009"/ 96 XCHG AX,SI SECOND CHECKER PATTERN TO AX 
t 54 0096 AB STOS. WRITE IT TO MEMORY 
\ 55 0099 E2 FA LOOP CII DO I T FOR CX COUNT 
15. 
15"/ 009B 28 F6 SUB 51,51 POINT TO START OF BLOCK 
156 0090 88 CB NOV CX,8X GET THE BLOCK COUNT 
159 009F D I E9 SHR CX, I DIVIDE BY 2 
160 OOA I BF 5555 NOV DI,Ol01010101010101B CHECK CORRECT 
161 OOM BA AAAA NOV OX, 1 0 I 0 I 0 I 0' -0 1a I 0 1 OB 
162 OOAl C12: 
163 OOAl AD LOOSW GET THE DATA 
164 00A8 33 C1 XOR AX,Dl CHECK CORRECT 
165 OOAA 15 DC JNZ CI3 EXIT IF NOT 
I •• 
161 OOAC AD LODS. GET NEXT DATA 
168 OOAD 33 C2 XDR AX.OX CHECK SECOND FA TTERN 
169 OOAF E 1 F6 LOOPZ CI2 CONT I NUE TILL DONE
lla 
111 OOBI 15 05 JNZ CI3 J ERROR EXIT IF' NOT CORRECT 
172 
113 CHECK FOR 110 OR BASE MEMORY PARITY CHECK 
174 
115 00B3 E4 61 IN AL,PORT B ; CHECK FOR I/O-PAR I TY CHECK 
116 00B5 86 C4 XCHG AL,AH - ; SAVE ERROR 
t 11 OOBl E4 87 IN AL,DMA PAGE+6 ; CHECK FOR R/. OR 110 ERROR 
\ 18 00B9 22 EO AND AH,AL ­
179,.0 ;----- CHECKPOINT 32 FOR ADDRESS LINE 0->15 FAILURE,., 
182 OOBB BO 32 NOV AL,32H I <><> <><><><><><> <> <> <> <> 
'83 OOBO E6 80 OUT tr.!F'G PORT,AL I <><> CHECKPOINT 32 <><> 
164 OOBF B8 0000 NOV AX,a ; RESTORE AX I SET AX TO ZERO) 
185 00C2 75 C4 JNZ CI3 ; EXIT IF' PARITY ERROR 
16. 
167 ;----- 64K ADDRESS TEST AND FILL WITH ZERO 
166 
t 89 OOC4 48 DEC AX WRITE FIRST AND LAST LOCATION=FFFF 
\ 90 00C5 2B FF SUB 01.01 • PO I NT TO START OF BLOCK 
191 OOCl 8B CB MOV cx.ex ; GET THE BLOCK COUNT 
192 00C9 83 E9 02 SUB CX,2 I DO ALL LOCATiONS BUT LAST 
193 OOCC AB STOSW 1 WRITE FIRST LOCATION AS FFFFH 
194 OOCO 40 INC AX I WRITE ZERO 
195 OOCE F31 AS REP STQSW ; WRITE IT 
196 0000 48 DEC AX LAST WORD IS FFFF 
191 0001 AS STOSW 
! 98 0002 2B F6 SUB 51,51 PO I NT TO START OF BLOCK 
199 0004 8B CB MOV CX,BX GET THE BLOCK COUNT 
200 0006 83 E9 02 5U8 CX,2 
201 0009 AD LODS. GET THE DATA 
202 OOOA 35 FFFF XDR AX,OFFFFH CHECK CORRECT 
203 0000 75 A9 JNZ C13 EXIT IF NOT 
204 OOOF CI2A: 
20S OOOF AD LODSW GET NEXT DATA 
206 OOEO OB CO OR AX,AX ANY BIT ON i" 
20"/ 00E2 EI FB LOOPZ CI2A CONT I NUE TILL LAST WORD 
208 00E4 15 A2 JNZ CI3 GO I F NOT CORRECT 
209 00E6 AD LOOSW GET LAST WORD 
210 00E7 35 FFFF XOR AX.OFFFFH SIB FFFF 
211 OOEA "/5 9C JNZ CI3 EXIT IF NOT 
212 
213 CLEAR WORD 0 AND FFFE 
21. 
215 OOEC 2B FF SUB 01,01 J CLEAR FIRST WORD 
216 OOEE AB STasw 
217 OOEF BF FFFE NOV DI,OFFFEH J CLEAR TOP WORD 
218 00F2 AB STOSW 
21. 
22a J ----- CHECK FOR I 10 OR BASE MEMOR Y 
221 
222 OOF3 E4 61 IN AL.FORT 8 CHECK FOR 110 - PAR I TY CHECK 
223 00F5 86 C4 XCHG AL,AH - SAVE ERROR 
224 oaF1 E4 81 IN AL,OMA PAGE+6 CHECK FOR R/W OR 1/0 ERROR 
225 00F9 22 EO AND AH.AL ­
226 OOFB B8 0000 MDV AX,O SET AX EQUAL lERO 
227 OOFE EB 88 JNP CI3 ERROR EX I T IF ZF NOT SET 
228 0100 STGTST_CNT ENDP 
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229 PAGE 
230 
231 ; --;~ ~~; -;~O~E~~-;~~-~~R~R-~E~ ~~~E-;~~-R~~-~~E~;~~~-E;R~R~ -------------- -­
232 .---------- ­
233 a I 00 ROM ERR PRoe NEAR 
234 0100 52 - PUSH SAVE PO INTER 
23' a I 0 1 06 PUSH ES

0' 
23. 0102 50 PUSH A'
237 0103 B8 ---- R MOV AX.DATA SET ES TO DATA SEGMENT 
238 a I 06 8E CO MOV ES,AX 
239 0108 58 POP AX RESTORE AX 
2.0 0109 50 PUSH AX2., OIOA BC OA MOV OX.OS GET ADDRESS PO INTER 
2.2 a I OC 26: 88 36 00 1 5 R MOV ES I.MFG_ERR_FLAG, DH <><><> <> <> <><> <><> <><><> <> <> 
2.3 <><> CHECKPOINTS eO->F4 
2•• 01 1 I 8 I FA C800 CMP OX,DCBOOH DISPLAY CARD IN ERROR? 
2.5 01 15 7C 00 ROM ERR BEEP GIVE DISPLAY CARD FAIL BEEP"L
2•• 01 17 E8 0000 E CALL PRT-SEG- PR I NT SEGMENT I N ERROR 
2.7 011A 8E 0000 E MOV S I ,OFFSET F3A a I SPLA Y ERROR MESSAGE 
248 0110 E8 0000 E CALL E_MSG 
2'9 0120 ROM ERR ENOl 
250 0120 58 - -POP AX 
251 0121 07 POP ES 
252 0122 5A POP OX 
253 0123 C3 RET 
25. 0124 ROM ERR BEEP 1 
255 0124 8A a I 02 - -MOV OX,Ol02H : BEEP I LONG, 2 SHORT 
25. 0127 E8 0000 E CALL ERR BEEP 
257 012A EB F4 "MP SHORT ROM_ERR_ENO 
258 012C ROM_ERR ENOP 
259 : - ------------- - - - - ---------- ----- ­
2.0 TH I S SUBROUTINE SENDS AN OUTPUT COMMAND TO THE KEYBOARD AND 

RECE I VES THE KEYBOARD RESPONSE.2.' 
2.2 ENTRY REQUIREMENTS: 
263 AL = COMMAND/DATA TO BE SENT 

EXIT PARAMETERS I 2.' 
2.5 ZERO FLAG = 1 IF ACK RECE I 'lED FROM THE KEY BOARD 
2•• AL := RESPONSE 
2.7 ~~ ~ ~~~~~~-;;~~ ~ -~E~R-----------------------------------------------­
2.8 012C 
2.9 
270 I - - - - - CHECK I NPUT BUFFER FULL 
271 
272 012C 86 EO XCHG AH,AL SAVE COMMAND 
273 012E 2B C9 SUB cX,ex SET LOOP TIME-OUT 
274 0130 XMITLOOP: 
275 0130 E4 64 IN AL,STATUS PORT 
27& 0132 A8 02 TEST AL. I NPT BUF FULL CHECK I NPUT BUFFER FULL 
277 0134 EO FA. LOOPNZ XMITLOOP ­
278 0136 E3 34 .JCXZ SHORT XMIT EXIT 
279 013886 EO XCHG AH ,AL - I RESTORE COMMAND 
280 
281 :----- ISSUE THE COMMAND 
282 
283 013A Eb 60 OUT PORT A,AL SEND THE COMMAND 
28. 013C 2B C9 SUB CX,CX SET LOOP COUNT 
285 
28. J----- CHECK OUTPUT BUFFER FULL 
287 
288 013E E4 64 XMIT_I: IN AL,STATUS PORT 
289 0140 8A EO MOV AH,AL - SAVE STATUS 
290 0142 A8 01 TEST AL ,OUT BUF FULL CHECK IF 8042 HAS DATA 
291 0144 74 02 XMIT 2- - GO IF NOT 
292 0146 E4 60 IN AL,PORT A FLUSH DATA 
293 0148 F6 C4 02 XM I T _2: TEST AH,INPT-BUF FULL CHECK COMMAND ACCEPTED 
29' 0146 EO Fl LOOPNZ XMl T I - ­
295 0140 75 10 "NZ SHORT XMIT_EXIT NO FLUSH OR COMMAND NOT ACCEPTED 
29& 
297 CHECK OUTPUT BUFFER FULL 
298 
299 014F 83 06 MOV BL,6 SET COUNT 
300 0151 2B C9 sUB CX,CX SET LOOP COUNT 
301 0153 E4 64 XMIT_3; IN AL,STATUS PORT 
302 0155 A8 01 TEST AL, OUT BUJ." FULL CHECK IF HAS DATA 
303 0151 EI FA LOOPZ XMIT 3- - WAIT TILL DONE 

"NZ 

"Z 

30. 0159 75 08 XM I T-4 
305 o15B FE CB DEC BL - DECREMENT OUTER LOOP 
30. 0150 15 F4 "NZ SHORT XMIT 3 TRY AGAIN 
307 015F" FE C3 INC BL - SET ERROR FLAG 
308 0161 EB 09 "MP SHORT XMIT_EXIT 8042 STUCK BUSY 
309 
310 :----- GET THE DATA 
311 
312 016328 e9 XMIT_41 SUB eX,ex ALLOW TIME FOR POSSIBLE 
313 ERROR -> SYSTEM UNIT OR KEYBOARD 
31. 0165 E2 FE XMIT_5: LOOP XMIT 5 
31S 0167 E4 60 IN AL,PORT A 
31. 0169 83 E9 01 SUB ex,OIH - I SET ex OTHER THAN ZERO 
317 016C XMIT EXIT: 
318 016C C3 - RET 
319 0160 XMIT_1!ID42 ENDP 
320 
321 1--- BOOT STRAP -- INT 19 H -------------------------­
322 I BOOT STRAP LOADER : 
323 I TRACK O. SECTOR 1 I S READ I NTO THE 
32. BOOT LOCAT 1ON (SEGMENT a OFFSET 7COO ~ 
32S AND CONTROL IS TRANSFERREO THERE. 
32. 
327 I F THERE [S A HARDWARE ERROR CONTROL IS 
328 TRANSFERRED TO THE ROM BASIC ENTRY POINT 
329 
330 ASSUME CS;CODE,DS:ABSO,ESIABSO 
331 
332 0160 BOOT_STRAP_I PROC NEAR 
333 
33' 0160 B8 ---- R MOV AX.ABSO ; ESTABLISH ADDRESSING 
33S 0170 8E 06 MDV DS,AX 
33. 0112 8E CO MDV ES,AX 
337 
338 RESET THE DISK PARAMETER TABLE VECTOR 
339 
3.0 0174 C7 06 0078 R 0000 E MOV WORD PTR .DISK POINTER, OFFSET DISK BASE 

011A 8C OE OOH R MOV WORD PTR ~DISK::::POINTER+2,CS ­3',
3.2 
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3'3 
3" 
3'5 OllE 33 eo XOR AX,AX 
34. 0160 89 0100 MOV CX,256 ; CLEAR 256 WORDS 
3.7 0163 8F lCOO R MOV 0 I ,OFFSET OBOOT LOCN 
3'8 0186 F31 AS REP STOSW ­
34' 
350 LOAD SYSTEM FROM 01 SKETTE CX HAS RETRY COUNT 
351 
352 0166 Fa 5T' 
353 0189 89 0004 MOV CX,4 SET RETRY COUNT 
35' 018C 51 HI, PUSH CX IPL SYSTEM 
355 0180 84 00 MOV AH,O RESET THE DISKETTE SYSTEM 
35. 018F CD 13 tNT 13H 01 SKETTE 10 
357 0191 12 OF .JC H2 IF ERROR7 TRY AGA I N 
358 
359 0193 B8 0201 MOV AX,20lH READ I N THE SINGLE SECTOR 
360 0196 2B 02 SUB DX,OX TO THE 800T LOCATION 
361 0198 8E C2 MOV ES,DX 
362 019A BB 7eOO R MOV 8X,OFFSET 'i11800T LOCN DRIVE 0, HEAD 0 
3&3 019D 89 0001 MOV CX,I - SECTOR 1, TRACK 0 
364 OIAO CO 13 INT 13H DISKETTE 10 
365 0 I A2 59 H2: POP ex RECOVER RETRY COUNT 
36& 0 I A3 13 09 ,JNe H4 CARRY FLAG SET BY UNSUCCESSFUL READ 
361 0lA5 80 Fe 80 eMP AH,BOH IF TIME OUT, NO RETRY 
368 0lA8 74 22 ,JZ H5 TRY FIXED DISK 
369 OIAA E2 EO LOOP HI DO I T FOR RETRY TI MES 
310 OIAe EB IE eMP SHORT H5 TRY FIXED 01 SK 
371 
372 ,----- BOOT RECORD READ SUCCESSFUL 
373 ; ----- INSURE FIRST BYTE OF LOADED BOOT RECORD ]S VALID (NOT ZERO) 
374 
315 OIAE eo 3E 7COO R 06 H4: eMP 
316 0183 72 11 e9 
377 
318 INSURE DATA PATTERN F]RST 8 WORDS NOT ALL EQUAL 
31' 
3130 01B5 8F 7eoo R MOV 01 ,OFFSET 'iIIBOOT LOCN CHECK DATA PATTERN 
381 0lB8 B9 0008 MOV CX,8 - CHECK THE NEXT 8 WORDS 
362 0 I B8 A I 7eoo R MOV AX,WORD PTR Cl800T_LOCN 
383 
384 OIBE 83 C7 02 H4A: AOO 01,2 POINT TO NEXT LOCATION 
385 OICI 3B 05 eMP AX, [01] CHECK DATA PATTERN FOR A FILL PATTERN 
386 01 C3 E I F9 LOOPZ H4' 
387 0lC5 74 SF JZ HIO BOOT NOT VALID PRINT MESSAGE HALT 
388 
389 01 e7 EA 7eoo ---- R H4_A: ...IMP 4tSOOT _ LOCN 
3'0 
3" ATTEMPT BOOTSTRAP FROM FIXED DISK1----­
3.2 
393 a I CC 80 44 H5: MOV AL,044H <><><><> <> <> <><><><><> <> 
394 OICE E6 80 OUT MFG PORT, AL <><> CHECKPOINT 44 <><> 
3'5 ASSUME Ds:5ATA 
396 0100 EEl 0000 E CALL 005 
397 0103 F6 06 0088 R 01 TEST ClILASTRATE, DUAL FLOPPY/FIXED DISK CARD INSTALLED 
3'8 ASSUME OS :ABSO 
399 0108 B6 ---- R MOV AX, ABSO ESTABLISH ADDRESSING 
400 OIOB BE 06 MOV OS,AX 
401 01001430 ,JZ H • GO IF NOT 
• 02 
'03 CHECK FOR FIXED D]SK INITIALIZATION ERROR 
40. 
405 OIDF BO OE MOV AL,CMOS DIAG GET POST POWER ON STATUS (NM] ENABLED) 

406 aiEl E8 0000 E CALL CMOS READ FROM DIAGNOSTIC STATUS 8YTE 

401 0lE4 A8 06 TEST AL,HF FAIL DID WE HAVE A FIXED DISK FAILURE? 

408 0lE6 15 34 ,JNZ H' - GO IF YES 

40' 
410 0lE8 2B eo SUB AX,AX RESET DrSKETTE 
411 OlEA 28 02 SUB DX,DX 
412 alEC CD 13 INT 13H 
413 OIEE 89 0003 MOV CX ,3 RETRY COUNT 
414 OIFI 
415 OIFI 51 PUSH CX SAVE RETRY COUNT 
416 0 I F2 8A 0080 MOV DX,OOBOH FIXED DISK ZERO 
417 0lF5 B8 0201 MOV AX,020lH READ IN A SINGLE SECTOR 
418 0lF8 28 DB SUB BX,BX 
419 OIFA 8E C3 MOV ES.BX 
420 OIFC B8 7COO R MOV BX ,OFFSET 'i11800T LOCN TO THE BOOT LOCATI ON 
421 OIFF 89 0001 MOV ex, 1 - SECTOR \, TRACK 0 
422 0202 CD 13 INT 13H FILE I/O CALL 
423 0204 59 POP CX RECOVER RETRY COUNT 
424 0205 12 06 .JC H8 
425 0201 81 3E lDFE R AA55 CMP WORD F'TR OBOOT LOCN+510D,OAA55H ; TEST FOR GENERIC BOOT BLOCK 
42& 0200 14 B8 .JZ H4_A ­
427 
428 020F 51 H8: PUSH ex 
429 0210 8A 0080 MOV OX ,0080H FIXED DISK ZERO 
430 0213 28 CO SUB AX,AX RESET THE F I XED 0 I SK 
43 I 0215 CD 13 INT 13H FILE 1/0 CALL 
432 0211 59 POP ex RESTORE LOOP COUNT 
433 02\8 12 08 ,Je HIOA IF ERROR, TRY AGAJN 
434 021A E2 05 LOOP DO I T FOR RETRY TIMES 
435.3. H. 

1----- UNABLE TO IPL FROM THE DISKETTE OR F]XED DISK 
437 
438 021C 80 45 H9: MOV AL,045H <><> <><><><><><> <><><><> 
439 021E E6 80 OUT MFG_PORT ,AL <><> CHECKPOINT 45 <><> 
•• 0 
441 0220 CD 18 INT 18H I GO TO RESIDENT BASIC 
442 
443 HARD FILE RESET FAILURE 
444 
445 0222 E2 EB HIOA: LOOP H8 TRY RESET AGA I NH.446 0224 EB F6 JMP GO TO RESIDENT BASIC 
441 
448 ! F D! SKETTE READ OK BUT 800T RECORD I S NOT STOP SYSTEM ALLOW 50FT RESET 
44' 
450 0226 BE 0000 E HIO: MOV S [ ,OFFSET E602 ; PR I NT DISKETTE BOOT 
451 0229 E8 0000 E CALL E MSG ; PR I NT MESSAGE 
452 022C EB FE Hit: ...IMP HII 
453 022E BOOT STRAP I ENDP 
454 022E F'QST6 ~NOP 
455 022E CODE ENDS 

END 
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I PAGE "6,'2' 
2 TITLE DSKETTE -- 06/10/65 DISKETTE BIOS 
3 .266C 
4 .LIST 
5 0000 CODE SEGMENT BYTE PUBL I C 

. 6 
7 PUBLIC DISK INT I 
8 PUBLIC SEEK- ­

PUBLIC DSKETTE SETUP 
10 PUBLIC DISKETTE_'O_' 

12 

13 EXTRN DDS: NEAR LOAD IDS) WITH DATA SEGMENT SELECTOR 

14 EXTRN 0 I SK BASE ,NEAR DISKETTE PARAMETER TABLE LOCATION 

IS EXTRN WA ITF:NEAR FIXED WAIT ROUTINE - (CX) -'5.066 US 

" EXTRN CMOS READ1NEAR READ CMOS LOCATION RDUTINE 

.. 
16 
17 INT '3H --- ----------------- ------------------------------------------- ­
18 DISKETTE I/O 


THIS INTERFACE PROVIDES ACCESS TO THE 5 1/4~ DISKETTE DRIVES 

20 320/360K DISKETTE DRIVES AND 1.2104 DISKETTE DRIVES SUPPORTED 
21 INPUT 
22 (AH 1= OOH RESET 0 I SKETTE SYSTEM 
23 HARD RESET TO NEC, PREPARE COMMAND, RECALIBRATE REQUIRED 
24 ON ALL DR I VES 
25 
26 (AHI= 01H READ THE STATUS OF THE SYSTEM INTO (AHI 
27 ODSKETTE_STATUS FROM LAST OPERATION IS USED 
28 
2' REGISTERS FOR READ/WRITE/VERIFY/FORMAT
30 (DLI - DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKED) 
31 (DHI - HEAD NUMBER (0-1 ALLOWED, NOT VALUE CHECKED) 
32 (CHI - TRACK NUMBER INOT VALUE CHECKED) 
33 MEDIA DRIVE TRACK NUMBER 
34 320/360 320/360 0-39 
35 320/360 1.2M 0-39 
36 t.2M 1.2M 0-79 
37 720K 72DK 0-79 
38 (CL) - SECTOR NUMBER (NOT VALUE CHECKED, NOT US EO FOR FORMAT)3. MED I A DR [VE SECTOR NUMBER 
40 320/360 320/360 1-8/9 
41 320/360 1.2M 1-8/9 
42 1.2M 1.2M 1-15 
43 720K 720K 1-9 
44 (AL) - NUMBER OF SECTORS (NOT VALUE CHECKED) 
45 MEDIA DRIVE MAX NUMBER OF SECTORS 
46 320/360 320/360 6/9 
47 320/360 I.2M 8/9 
48 1.2101 '.2104 15 
49 720K 720K 9 
50 
5 I (ES: BX) - ADDRESS OF BUFFER i REQU I RED FOR VER I FY I 
52 
53 
54 (AH) = 02H READ THE DESIRED SECTORS INTO MEMORY 
55 
56 (AH) = 03H WR I TE THE DES I RED SECTORS FROM MEMORY 
57 
58 IAH)= 04H VERIFY THE DESIRED SECTORS 

5' 
60 (AH) = 05H FORMAT THE DES[RED TRACK 
61 FOR THE FORMAT OPERATION, THE BUFFER POINTER (ES,BX) MUST 
62 POINT TO THE COLLECTION OF DESIRED ADDRESS FIELDS FOR THE 
63 TRACK. EACH FIELD I S COMPOSED OF 4 BYTES, (C, H, R, N I, WHERE 
64 C ;;: TRACK NUMBER, H;;:HEAD NUMBER. R "" SECTOR NUMBER. N;;: NUMBER 
65 OF BYTES PER SECTOR (00=128, 01=256, 02=512. 03=1024,) 
66 THERE MUST BE ONE ENTRY FOR EVERY SECTOR ON THE TRACK. 
67 THI S INFORMATION IS USED TO FIND THE REQUESTED SECTOR OUR [NG 
68 READ/WRITE ACCESS. 
6' PRIOR TO FORMATTING A DISKETTE, IF THERE EXISTS MORE THAN 
70 ONE SUPPORTED MEDIA FORMAT TYPE WITHIN THE DRIVE IN QUESTION, 
71 THEN "SET DASD TYPE" (INT 13H, AH = 17HI MUST BE CALLED TO 
72 SET THE 0 I SKETTE TYPE THAT I S TO BE FORMATTED. IF" SET DASD 
73 TYPE" IS NOT CALLED, THE FORMAT ROUTINE W[LL ASSUME THE 
74 MEDIA FORMAT TO BE THE MAXIMUM CAPACITY OF THE DRIVE. 
75 IN' ORDER TO FORMAT 320/360K MEDIA [N EITHER A 320/360K OR 
76 I .2M D [SKETTE DR I VE THE GAP LENGTH FOR FORMAT PARAMETER 
77 OF DISK BASE MUST BE CHANGE TO 050H. ALSO THE EOT 
78 PARAMETER (LAST SECTOR ON TRACK) MUST BE SET TO THE 
79 DESIRED NUMBER OF SECTORS/TRACK - 8 FOR 320K, 9 FOR 360K. 
80 DISK BASE IS POINTED TO BY DISK POINTER LOCATED AT 
81 ABSOLUTE ADDRESS 0:78. 
82 WHEN 320/360K FORMAT OPERATIONS ARE COMPLETE. THE PARAMETERS 
83 SHOULD BE RESTORED TO THEIR RESPECTIVE INITIAL VALUES. 
84 
85 IAH)= 08H READ DR[VE PARAMETERS 
86 REG I STERS 
87 INPUT 
88 (DL) - DRIVE NUMBER (0-( ALLOWED. VALUE CHECKED) 
8' OUTPUT 
'0 (ES=DI) POINTS TO DISK BASE 

(CHI - LOW ORDER 8 OF 10 BITS MAXIMUM NUMBER OF TRACKS".2 (CLI - BITS 7 & 6 - HIGH ORDER TWO BITS OF MAXIMUM TRACKS.3 - 81 TS 5 THRU 0 - MAX I MUM SECTORS PER TRACK 
94 (DH) - MAX [MUM HEAD NUMBER 
95 (DLl NUMBER OF DISKETTE DRIVES INSTALLED.6 (BHl - 0 
97 (BLl - B[TS 7 THRU 4 - 0 
'8 elTs 3 THRU 0 VALID DRIVE TYPE VALUE IN CMOS.. (AX) 0 
100 UNDER THE FOLLOWING CIRCUMSTANCES: 
101 '1) THE DRIVE NUMBER IS I NVA1...I0, 
102 (21 THE DRIVE TYPE IS UNKNOWN AND CMOS IS NOT PRESENT, 
103 (31 THE DR I VE TYPE I S UNKNOWN AND CMOS I S BAD, 
104 (4) OR THE DRIVE TYPE IS UNKNOWN AND THE CMOS DR[VE TYPE IS INVALID 
105 THEN,ES,AX,BX,CX,DH,DI;;:O ; DL;;:NUh4BER OF DR[VES. 
10. IF NO DRIVES ARE PRESENT THEN: ES,AX,BX,CX,DX,DI:O. 
107 @DSKETTE_STATUS = 0 AND CY I S RESET. 
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108 PAGE 
109 
110 I AH) = 15H READ DASD TYPE 
III REG I STERS 
112 (AH) - ON RETURN IF CARRY FLAG NOT SET, OTHERWISE ERROR 
113 00 - OR 1VE NOT PRESENT 
114 01 - DISKETTE, NO CHANCiE LINE AVAILABLE 

"' 02 - DISKETTE, CHANGE LINE AVAILABLE 
03 - FIXED DISKII. 

111 lOLl - DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKED) 
118 
II. 
120 (AHI: 16H DISK CHANGE LINE STATUS 
121 REG I STERS 
122 (AH)=OO - DISK CHANGE LINE NOT ACTIVE 
123 06 - Dt SK CHANGE LINE ACTIVE & CARRY BIT ON 
12' (Dll - DRIVE NUMBER 10-] ALLDWED, VALUE CHECKED) 
125 
12. 
121 (AHI= l1H SET DASD TYPE FOR FORMAT 
128 REG I STERS 
12. (ALI - 00 - NOT USED 
130 01 - DISKETTE 320/360K IN 3&OK DRIVE 
131 02 - DISKETTE 360K IN 1.2M DRIVE 
132 03 - DISKETTE 1.2M IN 1.2M DRIVE 
133 O. - 0 I SKETTE 120K IN 120K DR I VE 
134 (Dll - DR I VE NUMBER (0-1 ALLOWED, VALUE CHECKED; 
135 DO NOT USE WHEN DISKETTE ATTACH CARD USED' 
136 
131 DISK CHANGE STATUS IS ONLY CHECKED WHEN A 1.2M BYTE DISKETTE 
138 DRIVE IS SPECIFIED. IF THE DISK CHANGE lINE IS FOUND TO BE 
13. ACTIVE THE FOLLOWING ACTIONS TAKE PLACE: 
..0 ATTEMPT TO RESET DISK CHANGE LINE TO INACTIVE STATE. 
141 IF ATTEMPT SUCCEEDS SET DASD TYPE FOR FORMAT AND RETURN DISK,.2 CHANGE ERROR CODE 
143 IF ATTEMPT FAILS RETURN TIMEOUT ERROR CODE AND SET DASD TYPE 

TO A PREDETERMINED STATE INDICATING MEDIA TYPE UNKNOWN.'" 145 I F THE DISK CHANGE Ll NE IN I NACT I VE PERFORM SET DASD TYPE FOR FORMA T . 

14' 

141 DATA VARIABLE -- .DISK POINTER 

148 DOUBLE WORD POINTER TO THE CURRENT SET OF DISKETTE PARAMETERS
... 
150 OUTPUT FOR ALL FUNCT IONS 
151 AH '" STATUS OF OPERATION 
152 STATUS BITS ARE DEFINED IN THE EQUATES FOR ODSKETTE STATUS 
153 VARIABLE IN THE DATA SEGMENT OF THIS MODULE ­
154 CY = 0 SUCCESSFUL OPERATION (AH=O ON RETURN, EXCEPT FOR READ DASD 
155 TYPE AH=115J). 
156 CY = I FAILED OPERATION (AH HAS ERROR REASON) 
151 FOR READ/WRITE/VERIFY 
158 DS,BX,DX,CX PRESERVED 
159 NOTE: I F AN ERROR I S REPORTED BY THE 0 I SKETTE CODE, THE APPROPR I ATE 
160 ACTION IS TO RESET THE DiSKETTE, THEN RETRY THE OPERATION.,., ON READ ACCESSES, NO MOTOR START DELAY IS TAKEN, SO THAT,.2 THREE RETRIES ARE REQUIRED ON READS TO ENSURE THAT THE,.3 PROBLEM I S NOT DUE TO MOTOR START-UP.,.4 
I •• L1 ST 
I •• DISKETTE STATE MACHINE - ABSOLUTE ADDRESS 40:90 (DRIVE A' & 91 (DRIVE B) 
161 LI ST 
168,'9
110 
111 
112 
113 I 
114 I 
115 I I 
11. RESERVED I 
111 PRESENT STATE 
118 000: 360K IN 360K DRIVE UNESTABLISHED 
119 001: 360K IN 1.2M DRIVE UNESTABllSHED 
180 010: 1.2M IN 1.2M DRIVE UNESTABL1SHED 
181 011: 360K IN 360K DRIVE ESTABLISHED 
182 100: 360K IN 1.2M DRIVE ESTABLISHED 
183 101: 1.2M IN 1.2M DRIVE ESTABLISHED 
184 1 10: RESERVED 
18' I I 1: NONE OF THE AeOVE 
18. 
181 ------> MEDIA/DRIVE ESTABLISHED 
188 
18. --------> DOUBLE STEPPING REQUIRED (360K IN 1.2M 

190 DR IVE) 

191 

192 ------------> DATA TRANSFER RATE FOR THIS DRIVE: 

193 
194 00: 500 KBS,.5 01: 300 KBS 

10: 250 KBSI.',., RESERVED,.8 
I •• LIST 
200 
201 STATE OPERATION STARTED - ABSOLUTE ADDRESS 40:92 (DRIVE A1 & 93 (DRIVE 8) 
202 
203 PRESENT CYLINDER NUMBER - ABSOLUTE ADDRESS 40:94 (DRIVE AI & 95 (DRIVE 81 
204 
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20' PAGE 
20. ASSUME CS:CDDE,DS:DATA,ES:DATA 
201 ,LI ST 
208 0000 DISKETTE 10 1 PROC p» ENTRY PO I NT FOR ORG OEC59H 
209 0000 FB STI­ I I NTERRUPTS BACK ON 
210 0001 55 PUSH 8P ; USER REG I STER 
211 0002 57 PUSH 01 I USER REGISTER 
212 0003 52 PUSH OX I HEAD " DRIVE" OR USER REGISTER 
213 0004 53 PUSH BX I 8UFFER OFFSET PARAMETER OR REG I STER 
214 0005 51 PUSH ex ; TRACK "-SECTOR , OR USER REGISTER 
215 0006 8B EC MOV BP,SP BP 0::> PARAMETER LIST DEP. ON AH 
21. ISP] = SECTOR" 
211 IsP+ I] :: TRACK" 
216 Isp+ 2] 0:: BUFFER OFFSET 
21' FOR RETURN OF DR I VE PARAMETERS: 
220 CLI[BPj :: BITS 7&6 HI BITS OF MAX CYL 
221 BITS 0-5 MAX SECTORS/TRACK 
222 CH/[BP+I] = LOW 8 BITS OF MAX CYL. 
223 BL/IBP+2] = BITS 7-4 = 0 
22. BITS 3-0 = VALl 0 CMOS TYPE 
22' BH/[BP+3] 0 
22. DL/IBP+4] = # DRIVES INSTALLEO 
227 DH/IBP+5] 0:: MAX HEAD' 
226 DI/IBP+6] = OFFSET TO DISK BASE 
229 0008 IE PUSH BUFFER SEGMENT PARM OR USER REG I STER 0'230 0009 56 PUSH 51 USER REG I STERS 

231 OOOA E8 DODD E CALL DDS SEGMENT OF B [aS OAT A AREA TO OS 

232 0000 80 FC 18 eMP AH,IFNC TAE-FNC TAB) 12 CHECK FOR> LARGEST FUNCTION 

233 0010 72 02 JB OK_FUNC- - FUNCT ION OK 

23' 

235 00 I 2 B4 14 MOV AH,I4H REPLACE WITH KNOWN I NV AL I 0 FUNCT I ON 

236 0014 OK FUNC: 

237 0014 80 FC 01 - CMP AH,l RESET OR STATUS ? 

238 0017 76 OC JBE OK DRV IF RESET OR STATUS DRIVE ALWAYS OK 

239 0019 80 FC 08 eMP AH78 READ OR I VE PARMS ? 

240 OOIC 74 07 JZ OK DRV I F SO DR I VE CHECKED LATER 

241 OOIE 80 FA 01 eMP DL-:-I DRIVES a AND 1 OK 

242 0021 76 02 JBE OK ORV IF 0 OR I THEN ,JUMP 

243 0023 B4 14 MOV AH-:-!4H REPLACE WITH KNOWN INVALID FUNCTION 

244 0025 

245 0025 8A CC MOV CL,AH CL = FUNCTION 

246 0027 32 ED XDR CH,CH CX = FUNCTION 

247 0029 00 EI SHL CL,I FUNCTION TIMES 2 

248 002B BB 004E R MOV BX,OFFSET FNC TAB LOAD START OF FUNCTION TABLE 

249 002E 03 09 ADD BX,CX - ADD OFFSET INTO TABLE => ROUTINE 

250 0030 8A E6 MDV AH,OH AX :: HEAD ,,, OF SECTORS OR DASD TYPE 

251 0032 32 F6 XDR DH,OH OX :: DRIVE' 

252 0034 8B FO MDV SI,AX ; S I :: HEAD ',' OF SECTORS OR DASD TYPE 

253 0036 8B FA MDV OJ ,DX I 01 :: DRIVE. 

254 0038 8A 26 0041 MDV AH,@DSKETTE STATUS : LOAD STATUS TO AH FOR STATUS FUNCTION 

255 003C C6 06 0041 DO MDV ODSKETTE_STATUS,O ; I N I TI AL I ZE FOR ALL OTHERS 

25. 
257 THROUGHOUT THE DISKETTE BIOS, THE FOLLOWING INFORMATION IS CONTAINED IN 
256 THE FOLLOWING MEMORY LOCATIONS AND REGISTERS. NOT ALL DISKETTE BIOS 
25. FUNCTIONS REQUIRE ALL OF THESE PARAMETERS. 
2.02., 01 DRIVE' 
2.2 51-HI HEAD. 
2.3 S I-LOW I , OF SECTORS OR DASD TYPE FOR FORMAT 
2•• ES BUFFER SEGMENT2.' [BP] "SECTOR 
2•• IBP+l ] TRACK. 
2.7 IBP+2] BUFFER OFFSET 
2.6 

ACROSS CALLS TO SUBROUT 1 NES THE CARRY FLAG I CY= I I WHERE I NO I CATED INI2.' 
270 SUBROUT I NE PROLOGUES, REPRESENTS AN EXCEPT I ON RETURN (NORMALLY AN ERROR 
271 CONDITION). IN MOST CASES, WHEN CY = 1, @DSKETTE STATUS CONTAINS THE 
272 SPEC I F I C ERROR CODE. ­
273 IAHI = IltDSKETTE STATUS 
214 0041 2£, FF 17 CALL WORD PTR CS: [BX1 CALL THE REQUESTED FUNCT I ON 
275 0044 5E POP 51 RESTORE ALL REGISTERS 
276 0045 IF POP OS 
277 0046 59 POP ex 
278 0047 5B POP BX 
279 0048 5A PDP ox 
280 0049 SF POP 01 
281 004A 50 PDP BP 
282 004B CA 0002 RET 2 ; THROW AWAY SAVED FLAGS 
263 
26' :.~~-~~;-~;- - - - - - ~~~; -~~~~~ - - - - - - - - - - -- - ­
285 004E 007E R AH 00 I RESET 
286 0050 00E8 R - OW DISK-STATUS AH 01; STATUS 
287 0052 00F4 R OW 0 I SK-READ AH 02; READ 
288 0054 0 I 00 R OW DISK-WRITE AH 031 WRITE 
289 0056 0 I OC R OW D! SK-VERF AH 041 VERIFY 
290 0058 0 I 18 R OW D! SK-FORMAT AH 05; FORMAT 
291 005A a 16A R OW FNC ERR AH 06; INVALIO 
292 005C 016A R OW FNC-ERR AH 01; INVALID 
293 005E 0174 R DW 0 J SK PARMS AH 08; READ DRIVE PARAMETERS 
294 0060 aT 6A R OW FNC ERR AH 09; INVALID 
295 0062 0 I 6A R OW FNC-ERR AH OAj INVALID 
296 0064 0 I 6A R OW FNC-ERR AH OB, INVALID 
297 0066 016A R OW FNC-ERR AH OC; INVALID 
298 0068 0 I 6A R OW FNC-ERR AH 00; INVALID 
299 006A 0 I 6A R OW FNC-ERR AH DE; INVALID 
300 DD6C 016A R OW FNC-ERR AH OF; INVALID 
30 I 006E 0 I 6A R OW FNC-ERR AH 10; INVALID 
302 0070 016A R OW FNC-ERR AH II; INVALID 
303 0072 016A R OW FNC-ERR AH 12; INVALID 
304 0074 016A R OW FNC-ERR AH 13; INVALID 
305 0076 016A R OW FNC-ERR AH 14; INVALID 
306 0078 021A R OW DISK TYPE AH 15; READ DASD TYPE 
307 007A 023C R OW DISK-CHANGE AH 16; CHANGE STATUS 
308 007C 0267 R OW FORMAT SET AH 17; SET DASO TYPE 
309 = 007E FNC_TAE EQU , - END 
310 
311 OISKETTE_IO_1 ENOP 
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312 PAGE 
313 
314 : - ~ ~ ~~~~~~~T~-- - ~~~~~ -;~~-~~~;~;;~- ~;~;~~:--
315 
31. ; ON EXIT: .DSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 
317 ~7;;-~~~~;------;~~~----~~~~--------------------------------------------------­
318 007E 
319 007E BA 03F2 - NOV ox, 03F2H ADAPTER CONTROL PORT 
320 0081 FA CL I NO INTERRUPTS 
321 0082 AO 003F R NOV AL,ClMOTOR STATUS GET DIGITAL OUTPUT REGISTER REFLECTION 
322 0085 24 3F AND AL,OO!!! tTIB KEEP SELECTED AND MOTOR ON BITS 
323 0087 CO CO 04 ROL AL, 4 MOTOR VALUE TO HIGH NIBBLE 
324 DR I VE SELECT TO LOW NIBBLE 
325 008A OC 08 OR AL,OOOOIOOOB TURN ON I NTERRUPT ENABLE 
326 008C EE OUT DX,AL RESET THE ADAPTER 
327 0080 C6 06 003E R 00 NOV .SEEK STATUS,O SET RECALIBRATE REQUIRED ON ALL DRIVES 
328 0092 EB 00 $+2 - )!tAIT FOR 110 
329 0094 04 OR AL,OOOOOIOOB TURN OFF RESET BITOC "". 
330 0096 EE OUT OX ,AL RESET THE ADAPTER 
331 0097 FB 5T I ENABLE THE INTERRUPTS 
332 0096 E8 02HC R CALL WA[T [NT WA I T FOR THE [NTERRUPT 
333 009B 72 44 DR ERR I F ERROR. RETURN IT 
334 0090 B9 OOCO "OV CX-;-I 1000000B CL = EXPECTED 'lINEC_STATUS 
335 

"C 

336 OOAO NXT DRV: 
337 OOAO 51 - PUSH CX SA VE FOR CALL 
338 OOA I B8 OOEO R "OV AX, OFFSET DR POP ERR ~OAD NEC_OUTPUT ERROR ADDRESS 
339 00A4 50 PUSH AX - ­
340 00A5 Bo4 08 "OV AH,08H SENSE INTERRUPT STATUS COMMAND 
341 00A7 E8 07BD R CALL NEC ouTPUT 
342 OOAA 58 POP AX - THROW AWAY ERROR RETURN 
343 OOAB E8 08A4 R CALL RESULTS READ I N THE RESULTS 
30404 OOAE 59 POP ex RESTORE AFTER CALL 
345 OOAF 72 30 DR ERR ERROR RETURN 
3046 OOBI 3A OE 0042 R c•• TEST FOR DR I VE READY TRANS I T I ON 

"e 
g~-;-~~~C_STATUS

347 00B5 75 2A "NZ EVERYTH I NG OK 
348 00B7 FE C 1 INC eL­ NEXT EXPECTED .NEC STATUS 
349 00B9 80 F9 C3 C•• CL,JIOOOOIIB ALL POSS I BLE DR I VES CLEARED 
350 OOBC 76 E2 "BE NXT_DRV FALL THRU IF 11000l00B OR > 
351 
352 SEND SPEC I F'( COMMAND TO NEC 
353 
354 OOBE B8 0008 R NOV AX, OFFSET RESBAC LOAD ERROR ADDRESS 
355 OOC I 50 PUSH AX PUSH NEC OUT ERROR RETURN 
356 00C2 B4 03 NOV AH,03H SPEC I F'( COMMAND 
357 00C4 E8 07BO R CALL NEC OUTPUT OUTPUT THE COMMAND 
358 00C7 2A 02 SUB DL.DL FIRST SPECIFY BYTE 
359 00C9 E8 06CC R CALL GET PARM GET PARAMETER TO AH 
360 OOCC E8 07BD R CALL NEC-OUTPUT OUTPUT THE COMMAND 
361 OOCF B2 01 "OV DL. T SECOND SPEC [FY BYTE 
362 000 I E8 06CC R CALL GET PARM GET PARAMETER TO AH 
363 0004 E8 07BD R CALL NEC-OUTPUT OUTPUT THE COMMAND 
364 0007 58 POP AX POP ERROR RETURN 
365 0008 RESBAC: 
366 0008 E8 0620 R CALL SETUP_END VAR I OUS CLEANUPS 
367 OODB 8B DE "OV BX, S [ GET SAVED AL TO BL 
368 0000 8A C3 "OV AL,BL PUT BACK FOR RETURN 
369 OOOF C3 RET 
310 
371 ODED DR POP ERR: 
372 OOEO 59 - - POP ex CLEAR STACK 
373 OOEI DR_ERR: 
374 OOEI 80 OE 0041 R 20 OR ClDSKETTE STATUS,BAD NEC SET ERROR CODE 
375 00E6 EB FO SHORT RESBAC - RETURN FROM RESET "..
376 00E8 01 SK_RESET ENDP 
377 
375 I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - ­
37. I DISK_STATUS: DISKETTE STATUS. 
350 
351 ; ON ENTRY: AH I STATUS OF PREVIOUS OPERATiON 

352 

353 ; ON EXIT: AH. ClDSKETTE STATUS. CY REFLECT STATUS OF PREVIOUS OPERATION. 

354 ,- - -------------- - ------ - - - - -:: - - - - - -- - - - - - - - - - - - - - - --- - - - --- - -- - - - - - ­
365 00E8 DISK STATUS PROC NEAR 

386 00E8 88 26 00041 R - MOV 'lIDSKETTE STATUS,AH PUT BACK FOR SETUP END 

367 OOEC E8 0620 R CALL SETUP END VAR IOUS CLEANUPS ­
388 OOEF 8B DE MOV BX,SI GET SAVED AL TO BL 

389 OOF I 8A C3 MOV AL,BL PUT BACK FOR RETURN 

390 OOF3 C3 RET 

391 00F4 D[ SK_STATUS ENDP 

3'2 ,- - - - - ---- -- - - - - - - - - ----------------------- - --------- - - - - -- -- ---------------­
393 DISK_READ: DISKETTE READ. 

394 

395 ON ENTRY: 01 : DRIVE. 

39. S I-H I : HEAD. 
397 S I-LOW : • OF SECTORS 
395 E5 I 8UFFER SEGMENT 
39. [BP] 1 SECTOR' 
400 [BP+ I] : TRACK # 
401 [8P+2] : BUFFER OFFSET 
402 
403 ON EXIT: CIIDSKETTE_STATUS. CY REFLECT STATUS OF OPERATION 
404 ~~~;-~~;~-- - - - - -;~~~--- -~~~~ - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - --- - - - - - - - - - - - - - - - ­
0405 00F4 
406 00F4 80 26 003F R 7F - AND .MOTOR STATUS,OlllllliB ; INDICATE A READ OPERATION 
407 00F9 B8 E646 MOV AX, OE646H I AX :::: NEC COMMAND. DMA COMMAND 
408 OOFC E8 035C R CALL RD_WR_VF ; COMMON READtWRITE/VERIFY 
409 OOFF C3 RET 
410 0100 01 SK_READ ENDP 
411 ; - - ---- - ------- - - - ----- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - ­
412 I DISK_WRITE: DISKETTE WRITE. 
413 ; 
414 ON ENTRY: 01 : DRIVE. 
415 S I-HI : HEAD # 
41. SI -LOW 1 # OF SECTORS 
417 ES : SUFFER SEGMENT 
415 [BP] : SECTOR. 
419 [BP+ I] : TRACK. 
420 [BP+2] , BUFFER OFFSET 
421 
422 ON EX[T: 'lIDSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 
423 ~ ~ ~~ -;~~;~- - - ---~~~~ - ---~~~~--------------- - - - - - - - - - - - - - - - - - - - - --------------- ­
424 0100 
425 a I 00 B8 C54A - MOV AX. OC504AH , AX :::: NEC COMMAND, DMA COMMANO 

5-100 DISKETTE 




IBM Person"l Computer MACRO Assembler VerSion 2.00 1-5 
DSKETTE -- 06/10/85 DISKETTE BIOS 06-10-85 

426 010380 OE 003F R 80 OR O'MOTOR STATUS,I00000008 : INDICATE WRITE OPERATION 
421 0108 E8 035C R CALL RD_WR_VF ; COMMON READ/WRITE/VERIFY 
428 0 I 08 C3 RET 
429 0 I OC DISK_WRITE ENDP 
430 
431 DISK VERF: DISKETTE VER I FY • 
432 

ON ENTRY: Dl : DR IVE # 
434 S I-HI : HEAD # 
435 S I-LOW : # OF SECTORS 
436 E5 : BUFFER SEGMENT 
431 [BP] : SECTOR # 
438 [BP+ I] : TRACK # 
435 [BP+2] : BUFFER OFFSET 
440 
441 ON EXIT: (lDSKETTE STATUS, CY REFLECT STATUS OF OPERATION 
442 
443 0 I OC DISK VERF PROC NEAR 
444 OIOC 80 26 003F R 7F - AND (lMOTOR STATUS,OIIIIIIIB ; INDICATE A READ OPERATION 
445 0111 B8 E642 MaY AX,OE642H ; AX ~ NEC COMMAND. OMA COMMAND 
446 0114 E8 035C R CALL RD_WR_VF ; COMMON READ/WRITE/VERIFY 
447 0117 C3 RET 
448 0118 01 SK_VERF ENDP 
449 
450 DISK FORMAT: DISKETTE FORMAT. 

451 

452 ON ENTRY: DI DRI VE # 

453 51-HI HEAD # 

454 SI -LOW # OF SECTORS 

455 E5 BUFFER SEGMENT 

456 [BP] SECTOR # 

457 [BP+ I] TRACK # 

458 [BP+2] BUFFER OFFSET 

459 
460 ON EXIT: @DSKETTE_STATUS, CY REFLECT STATUS OF OPERA T I ON 
461 
462 0118 DISK FORMAT PROC NEAR 
463 0118 E8 02C8 R - CALL XLAT NEW TRANSLATE STATE TO PRESENT ARCH. 
464 OIIB E8 03CE R CALL FMT INIT ESTA8L1SH STATE IF UNESTA8L1SHED 
465 OIIE 80 OE 003F R 80 OR <ltMO'fOR STATUS,I 00000008 INDICATE WRITE OPERATION 
466 0123 E8 0416 R CALL MED CHANGE CHECK MED [A CHANGE AND RESET I F SO 
461 0126 7231 JC FM DON MED I A CHANGED, SK I P 
468 0128 E8 0451 R CALL SEND RATE SEND DATA RATE TO CONTROLLER 
469 012B 80 4A MaY AL,04AH WILL WRITE TO THE DISKETTE 
470 0120 E8 0471 R CALL DMA SETUP SET UP THE DMA 
471 0130 7220 JC FM DON RETURN WlTH ERROR 
472 0132 84 40 MaY AH704DH ESTABLI SH THE FORMAT COMMAND 
473 0134 E8 04C7 R CALL NEC INI T INITIALIZE THE NEC 
474 0131 88 015F R MaY AX,OFFSET FM DON LOAD ERROR ADDRESS 
475 013A 50 PUSH - PUSH NEC OUT ERROR RETURNAX 
476 0138 82 03 MaY DL,3 BYTES / SECTOR VALUE TO NEe 
477 0130 E8 06CC R CALL GET PARM 
478 0140 E8 0780 R CALL NEC-OUTPUT 
419 0143 B2 04 MDY DL,4 SECTORSITRACK VALUE TO NEC 
480 0145 E8 06CC R CALL GET PARM 
481 0148 E8 07BO R CALL NEC-OUTPUT 
482 014B 82 01 MDY DL,7" GAP LENGTH VALUE TO NEC 
483 0140 E8 06CC R CALL GET PARM 
484 0150 E8 0780 R CALL NEC-OUTPUT 
485 0153 B2 08 MaY DL,8 FILLER BYTE TO NEC 
486 0155 E8 06CC R CALL GET PARM 
481 0158 E8 0180 R CALL NEC-OUTPUT 

AX ­488 0158 58 POP THROW AWAY ERROR 
489 015C E8 0530 R CALL NEC TERM TERMINATE. RECEIVE STATUS. ETC. 
490 015F 
491 015F E8 02EE R CALL XLAT OLD TRANSLATE STATE TO COMPATIBLE MODE 
492 0162 E8 0620 R CALL SETUP END VAR I OUS CLEANUPS 
493 0165 8B DE MaY BX, SI GET SAVED AL TO BL 
49401678AC3 MaY AL,BL PUT BACK FOR RETURN 
495 0169 C3 RE7 
496 016A DISK FORMA T ENDP 
497 1----- ------------ ------------------------------- ­
498 I FNC_ERR : I NVAL I 0 FUNCT I ON REQUESTED OR I NVAL I 0 DR I VE; SET BAD COMMAND IN 
499 STATUS. 

500 ; 

501 I ON EXIT: <ltDSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 

502 -------------------------------------------------- ­
503 016A FNC ERR PROC NEAR INVALID FUNCTION REQUEST 
504 016A 8B C6 - MOV AX,SI RESTORE AL 
505 016C B4 01 MaY AH,BAD CMD SET BAD COMMAND ERROR 
506 016E 88 26 MaY (lDSKETTE STA TUS. AH STORE IN DATA AREA 
501 0112 F9 5TC SET CARRY I NO I CAT I NG ERROR 
508 0173 C3 RET 
509 0114 FNC_ERR ENDP 
510 
511 01 SK_PARMS: READ DR I VE PARAMETERS. 

512 

513 ON ENTRY: 01: DRIVE # 

514 

515 ON EXIT: CLI [BP] ;= BITS 7 & 6 HIGH 2 BITS OF MAX CYLINDER 

516 BITS 0-5 MAX SECTORS/TRACK 

517 CHI [BP ... I J = LOW 8 BITS OF MAX CYLINDER 

518 BLI [BP+2j ;= BITS 1-4 = 0 

519 BITS 3-0 ;= VALID CMOS DRIVE TYPE 

520 8H/ [BP+3] ~ 0 

521 DLI[BP+4] ;= # DRIVES INSTALLED (VALUE CHECKED) 

522 DH/ [BP+5] ::; MAX HEAD # 

523 01/ [BP+6] ::; OFFSET OF 0 I SK BASE 

524 E5 SEGMENT OF DISK BASE 

525 AX o ­
526 
527 THE ABOVE I NFORMA T I ON ISS TORED I N THE USERS ST ACK AT 
528 THE LOCATIONS WHERE THE MAIN ROUTINE WILL POP THEM 
529 I NTO THE APPROPR I A TE REG I S TERS BEFORE RETURN I NG TO THE 
530 CALLER. 
531 
532 0174 PROC NEAR 
533 017481 FF 0080 0l,80H ; CHECK FOR FIXED MEDIA TYPE REQUEST 
534 0178 72 06 01 SK_P2 I CONTINUE IF NOT REQUEST FALL THROUGH 
535 
536 F I XED 0 I SK REQUES T FALL THROUGH ERROR 
537 
538 017A 8B C6 MaY : RESTORE AL WITH CALLERS VALUE 
539 0 17C B4 0 I MOY ; SET BAD COMMAND ERROR IN {AH ) 

DISKETTE 5-101 
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540 017E F9 STe SET ERROR RETURN CODE 
541 017F C3 RET 
5.2 
543 0180 01 SK P2: 
544 0180 E8 02C8 R CALL XL AT NEW TRANSLATE STATE TO PRESENT ARCH. 
545 0183 C7 46 02 0000 MOV WORD-PTR [BP+2) ,0 ORIYE TYPE = 0 
546 0188 AI 0010 R MOV AX, (IIEQU I P FLAG LOAD EQU I PMENT FLAG FOR # 0 I SKETTES 
547 018B 24 CI AND AL, I 10000018 KEEP 0 I SKETTE DR I YE 8 I TS 
548 0180 B2 02 MOV OL,2 o [SKETTE DR I YES = 2 
549 018F 3C 41 eMF AL,OIOOOOOIB 2 DRIYES INSTALLED? 
550 0191 74 06 JZ D1SK_P3 I F YES JUMP 
551 
552 0193 FE CA DEC OL DISKETTE DRIYES = 1 
553 0195 3C 01 eMF AL,000000018 1 DRIYE INSTALLED 7 
554 0197 75 6A JNZ o [SK_P8 IF NO JUMP 
555 0199 DISK_P3: 
556 0199 88 56 04 MOV [8P+4] ,DL STORE NUM8ER OF DR I YES 
551 019C 83 FF 01 eMF 01,1 CHECK FOR YALIO DRIVE 
558 019F 11 66 JA DISK P9 DRIYE INYALID 
559 OIAI C6 46 05 01 MOV 8YTE-PTR[8P+5] ,I MAX I MUM HEAD NUM8ER = , 
560 01 A5 E8 0683 R CALL CMOS TYPE RETURN DR I VE TYPE IN AL 
561 01A8 12 18 Je DISK-P4 IF CMOS BAD CHECKSUM ESTABLISHED 
562 OIAA OA CO OR AL,AL TEST FOR NO DRIYE TYPE 
563 01AC 74 14 JZ DISK P4 JUMP IF SO 

~7S~~~~tTE-DR_PT) (2564 a I AE 3C 03 eMF > MAXIMUM 
565 0180 11 10 JA IF SO JUMP 
566 
561 0182 88 46 02 MOV 	 [8P+2] ,AL STORE VALID CMOS DRIYE TYPE 
568 0185 FE C8 DEC AL MAKE 0 ORIGIN 
569 01Bl DO EO SHL AL, I ACCOUNT FOR F [ELD WIDTH 
510 0189 8A 08 MOV BL,AL F[NISH MAKING [NDEX POINTER 
511 a IB8 32 FF XOR 8H,8H ; CLEAR HIGH ORDER [NDEX 
572 0180 2E: 88 8F 0214 R MOV CX,CS:WORO PTR OR_PT[8X); GET MAX TRACK AND SECTOR 
513 
574 a IC2 DISK P4: 

575 0lC2 8A 85 0090 R - MaY LOAD STATE FOR TH[S DR[VE
~~:~~~K5~~ATEIOI)576 0lC6 A8 10 TEST CHECK FOR ESTA8L [SHED STATE 
577 0lC8 75 08 JNZ D[SK P5 GO TO CMOS FOR DR I VE CHECK 
578 OICA 80 lE 02 00 eMF 8YTE-PTR [BP+2], 0 CHECK FOR CMOS 8AD ( [NVAL [0 
579 0 ICE 74 37 JZ DISK P9 CMOS 8ADI [NYAL[D AND UNESTABL[SHEO 
580 0100 E8 lC JMF SHORT 0 [SK_P6 CMOS GOOD AND UNESTA8LISHED; USE CMOS 
561 
582 0102 01 SK P5: 
583 010224 CO - AND AL, RATE MSK I SOLATE STATE 
584 0104 2E: 88 OE 0216 R MOV GET DR I VE PARAMETERS FOR 1,2 M DR I YE 

eMF ~~ :=~~~-~~~ CS =DR_PT+2585 0109 3C 80 1 .2M DR[VE ;> 

58601087511 JNE 01 SK_P6- 300 OR 500 RATE [S I ,2M DR[YE 

567 
588 0100 2E: 88 OE 0214 R MoV 	 CX,WORO PTR CSloR PT GET DR [VE PARAMETERS 360K DR I YE 

~~~~=~!ATE [0 I ] , TRK_CAPA589 01E2 F6 85 0090 R 01 TEST 80 TRACK -, 
590 0lE7 74 05 JZ MUST BE 360 
591 
592 0lE9 2E: 88 OE 0218 R MOV CX,WORO PTR CS:DR_PT+4 GET DR I VE PARAMETERS 
593 01 EE 01 SK P6: 
594 OlEE 89 4E 00 [8P] ,CX SAVE POINTER IN STACK FOR RETURN- MOY 
595 OIFI 8006 0000 E LEA AX,DISK BASE ADDRESS OF 0 I SK 8ASE 
596 0lF5 89 46 06 MOV {8P+6] ,AX SAVE IN STACK ­
597 01F8 8C C8 MOV AX,CS SEGMENT DISK_8ASE [SAME AS THIS ONE) 
598 OIFA DISK Pl: 
599 OIFA 8E CO - MOY ES,AX ES I S SEGMENT OF TA8LE 
600 0 I FC E8 02EE R CALL XLAT OLD TRANSLATE STATE TO COMPATIBLE MODE 
601 OIFF 33 CO XOR AX,AX CLEAR 
602 0201 F8 eLe 
603 0202 C3 RET 
60. 
605 NO DR [YE PRESENT HANDLER 
606 
607 0203 01 SK P8: 
608 0203 C6 46 04 00 - MOV BYTE PTR I BP+4 ] ,0 CLEAR NUM8ER OF DR [YES 
609 0207 01 SK P9: 

-610 0207 33 CO XOR 	 AX,AX CLEAR PARMS [F NO DR [YES OR CMOS BAD 
611 0209 89 46 00 MOV 18P] ,AX TRACKS, SECTORSfTRACK = 0 
612 020C 88 66 05 MOV [8P+5],AH HEAD = 0 
613 020F 89 46 06 MOV IBP+6],AX OFFSET TO 01 SK 8ASE = 0 
614 0212 E8 E6 JMF 01 SK P7 EX [T ­
615 0214 01 SK_PARMS ENoP­
616 	 ,---------------------------------------------------------------- ------------ ­
611 	 ; ORIYE PARAMETER TA8LE 
616 	 ,---------------------------------------------------------- ­
619 0214 09 27 08 	 ; ~RACKS,DR_PT 09H,027H MAX, SEC~ORS/TRACK ~:~~ 
620 0216 OF 4F DB OFH,04FH 
621 0218 09 4F DB 09H,04FH 720K 
622 = 021 A DR_PTE EQU S 
623 	 ;------ ------------------------ -------------------------- ­
62. ; 0 [SK_TYPE: TH I S ROUT I NE RETURNS THE TYPE OF MED I A I NST ALLED, 
625 
626 : ON ENTRY: 	 D[ : oRIYE # 
627 
626 ; ON EXIT: AH DR[YE TYPE, CY=O 
629 b~~;-~~;~---630 021A 	 PROC NEAR 
631 021A E8 02C8 R - CALL 	 XLAT NEW TRANSLATE STATE TO PRESENT ARCH. 

~~:!~SK-STATE[OI ]632 0210 8A 85 0090 R MOV 	 GET PRESENT STATE INFORMATION 
633 0221 OA CO OR CHECK FOR NO DR I VE 
634 0223 74 13 JZ NO DRV 
635 0225 84 0 I MOV AH-;NOCHGLN NO CHANGE LINE FOR 40 TRACK DR I YE 
636 0227 A8 01 TEST AL, TRK CAPA IS THIS DRIYE AN 80 TRACK DRIYE? 
637 0229 74 02 JZ DT 8ACK IF NO JUMP 
638 0228 84 02 AH-;CHGLN CHANGE LINE FOR 80 TRACK DR I VE 
639 
640 0220 DT 8ACK: 
641 0220 50 - PUSH AX SAVE RETURN VALUE 
642 022E E8 02EE R CALL XLAT OLD TRANSLATE STATE TO COMPATI BLE MODE 
643 0231 58 FoF AX - RESTORE RETURN YALUE 
644 0232 F8 eLe NO ERROR 
645 0233 88 DE MoV BX,SI GET SAVED AL TO BL 
646 0235 8A C3 MoV AL,8L PUT BACK FOR RETURN 
647 0231 C3 RET 
648 0238 
649 0238 32 E4 XOR AH,AH NO DR I YE PRESENT OR UNKNOWN 
650 023A E8 F I JMP SHORT DT_8ACK 
651 023C 
652 	 ~ ~ :~::~~~:- :~~~- - --- - --- ­
653 	 DISK_CHANGE: THIS ROUT[NE RETURNS THE STATE OF THE DISK CHANGE LINE, 
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600 0271 88 46 FA MOV illCIo4D BLOCK+2,AL 
601 0274 88 6E F8 1040V (tCIo40-BLOCK+3,eH GET CYL 1 NDER NUMBER 
602 0277 8A Cl MOV AL,Ce 
603 0279 CO E8 06 SHR AL.6 
604 027C 88 46 FC MOV illCIo4D BLOCK+4.AL CYL INDER HIGH ORDER 2 BI TS 
605 027F 8A C2 1040V AL,OL DR I VE NUt.48ER 
606 0281 CO EO 04 SHL AL,4 
607 0284 80 E6 OF AND DH,OFH HEAD NUt.4BER 
608 0287 OA C6 OR AL,DH 
609 0289 OC ...0 OR ALIBOH OR 201-1 ECC AND 512 BYTE SECTORS 
6 I 0 02e8 88 46 FD MOV ClCMO 8LOCK+5,AL ECCI S I ZE/DR I VE IHEAD 
6 j 1 02SE 58 POP AX­
612 02SF 50 PUSH "'X 
6 I 3 0290 5 ... C4 MOV ALI"'H GET I NTO LOW BYTE 
614 0292 32 E4 XOR AH.AH ZERO HIGH BYTE 
615 029401 EO SAL AX.I -2 FOR T"'BLE LOOKUP 
616 0296 88 F'O MOV SI .... X PUT 1 NTO 5 I FOR BRANCH 
61 1 0295 3D 002 ... CWP "'X.MIL TEST WITHIN RANGE 
618 029873 lA JNB BAD COMMAND POP 
619 0290 58 POP AX - - RESTORE AX 

620 029E 58 POP BX AND DATA ADDRESS 

621 029F 51 PUSH CX 

622 OZAO 50 PUSH AX AD..JUST ES:8X 

623 02A 1 88 C8 1040V CX, ax GET 3 HIGH ORDER NIBBLES OF BX 

624 02A3 C 1 E9 04 SHR CX,4 

625 02A6 8C CO MOV AX ,ES 

&26 02A8 03 C 1 ADO AX,CX 

627 02AA 8E CO MOV ES.AX 

628 02AC 81 E3 OOOF AND 8X,OOOFH ; ES:BX CHANGED TO ES:OOOX 

&29 0280 58 POP ...X 

630 0281 59 POP ex 

631 0282 2E= FF A4 0lF8 R JMP WORD PTR CS:[SI + OFFSET MI ] 

632 0287 BAD COMMAND POP: 

633 0287 58 - POP- ...X 

634 0288 58 POP BX 

635 0289 BAD COMMAND: 

636 02B9 C6 06 0074 R 0 I - MOV ClDISK STATUSI,8AD eMD I COMM...NO ERROR 

637 02BE 80 00 "OV AL,a - ­
638 02CO C3 RET 

&39 02C I DISK_IO_CONT ENDP
..,.., ,- ------ -- - - - - - - - - - - ---------- -- -----­... ; RESET THE DISK SYSTEM IAH=OOHI 
••3 :---------- ­... 
645 02C 1 DISK RESET PRoe NEAR 
646 02Cl FA - CLI 
647 02C2 E4 AI IN ...L I I NT80 I GET THE t.lASK REGI STER 
648 02C4 EB 00 "MP 0-.
6.49 02C6 24 BF ANa AL.OBFH I EN...BLE F I XED 0 I SK 1NTERRUPT 
6.50 02C8 E6 AI OUT INTBO 1 ,AL 
6.51 02C... FB STI I START INTERRUPTS 
652 02C8 80 04 MOV "'L 1 04H 
6.53 02CO B ... 03F6 MOV DXIHF REG PORT 
654 0200 EE OUT DX,AL- - RESET 
6.55 0201 B9 OOOA MOV CX.I a DELAY COUNT 
6.56 0204 49 ORO: DEC ex 
657 0205 75 FD oNZ ORO WAIT 4.8 MICRO-SEC 
658 0207 AO 0076 R MOV AL, ~CONTROL BYTE 
6.59 02DA 24 OF ANa AL,OFH - SET HEAD OPT I ON 
&&0 02DC EE OUT DX.AL TURN RESET OFF 
&& 1 0200 E8 05E6 R CALL NOT BUSY 
662 02EO 75 20 oNZ DRERR T J t.4E OUT ON RESET 
&&3 02E2 BA OIFI "OV DX,HF PORT+I 
6.64 02E5 EC IN AL,DX- GET RESET STATUS 
6.6.5 02E6 3C 0 I eMP "'L.t 
66.6 02E8 75 25 DRERR B...O RESET STATUS"NZ667 02EA eo 66 FO EF AND CleMO BLOCK+5,OEFH SET TO DRIVE a 
6.68 02EE 2A 02 SUB OLIDL 
669 02F'0 E8 03F 1 R CALL INIT DRV I SET M...X HEADS 
670 02F3 E8 0466 R C...LL HOISK REC ...L ; RECAL TO RESET SEEK SPEED 
671 02F6 80 3E 0075 R 01 eMP ClHF NUt.4, I CHECK FOR DR I VE I 
612 02FB 76 OC oBE DRE­
6.73 02FO eo 4E FO 10 OR ClCMO BLOCK+5.0IaH SET TO DRIVE 1 
&74 0301 82 01 "OV DL,I­
675 0303 E8 03F I R CALL INIT DRV SET t.4AX HEADS 
676 0306 E8 0466 R CALL HOI siC: RECAL RECAL TO RESET SEEK SPEED 
6.77 0309 C6 06 0014 R 00 ORE: MOV ~DJSK:::::STATUSIIO J GNDRE ANY SET UP ERRORS 
&7e 030E C3 RET 
679 030F C6 06 0074 R 05 DRERR: t.40V oPD I SK_ST ATUS I • BAD_RESET CARD FAILED 
680 0314 C3 RET 
6.81 0315 DISK_RESET ENDP 

••3 : -------------------- - - -- -- - ---- - -- -----­
; DISK STATUS ROUTINE (AH '" OIH) : 

••5 

&87 0315 RETURN ST...TUS PROC NEAR 
666 0315 AO 0074 R - MOV AL._DISK STATUS I OBT... IN PREVIOUS STATUS 
689 0318 C6 06 0074 R 00 MOV ClDI SK_STATUS 1 ,0 RESET ST",TUS 
690 0310 C3 RET 
691 031E RETURN_STATUS ENDP 
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181 04A3 R3 ENOP 
182 
183 SCROLL UP 
184,.5 
I.b,.7 
I •• 
I •• 
19' 
191 
192 

1193 
1194 
1195 
1196 
1191 
I 198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1201 
1206 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1211 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1221 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1231 
1236 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1241 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1251 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1261 
1268 
1269 
1270 
1211 
1212 
1213 
1214 
1215 
1216 
1211 
1218 
1219 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1281 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
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15 FI 

THIS ROUTINE SCROLLS UP THE INFORMATION ON THE CRT 
ENTRY - ­

CH, CL = UPPER LEFT CORNER OF REG I ON TO SCROLL 

DH, DL " LOWER RIGHT CORNER OF REG 1 ON TO SCROLL 


BOTH OF THE ABOVE ARE I N CHARACTER pas I TI ONS 
8H = FILL VALUE FOR BLANKED LINES 
AL " # LINES TO SCROLL (AL=O MEANS BLANK THE ENTIRE FIELD) 
OS = DATA SEGMENT 
ES " REGEN SEGMENT 

EX I T - ­
NOTH I NG, THE SCREEN J S SCROLLED 


b;~;~~~~-~;-----;;~~----~~~;---------------- -----------­
hiov BL,AL ; SAVE LINE COUNT IN BL 
MOV AX,CX ~ GET UPPER LEFT POSITION INTO AX REG 

1----- USE CHARACTER SUBROUTINE FOR POSITIONING 

,----- ADDRESS RETURNED IS MULTIPLIED 8Y 2 FROM CORRECT VALUE 


CALL 	 GRAPH~POSN 
OI,AX 1 SAVE RESULT AS DESTINATION ADDRESS 

DETERMINE SIZE OF WINDOW 

SUB DX,CX 
ADD ox, 10 IH AD..JUST VALUES 
SAL DH,2 MULTIPLY ROWS BY 4 AT 6 VERT DOTS/CHAR 

AND EVEN/ODD ROWS 
;----- DETERMINE CRT MODE 

R 06 	 C"P (lCRT MOOE,6 TEST FOR MEDIUM RES 
JNC R7 - FIND_SOURCE 

1----- MEDIUM RES UP 
SAL DL,I # COLUMNS· 2, SINCE 2 BYTES/CHAR 
SAL 01,1 OFFSET ·2 SINCE 2 BYTES/CHAR 

DETERMINE THE SOURCE ADDRESS IN THE BUFFER 
FIND SOURCE 

PUSH ES GET SEGMENTS BOTH PO I NT I NG TO REGEN 
PDP OS 
SUB CH,CH ZERO TO HIGH OF COUNT REGISTER 
SAL BL,2 MULTIPLY NUMBER OF LINES BY 4 
JZ RII I F ZERO, THEN BLANK ENT [RE F! ELO 
MDV AL,BL GET NUMBER OF LINES IN AL 
MDV AH,60 60 BYTES/ROW 
"Ul AH oETERM I NE OFFSET TO SOURCE 
"DV S 1.0 I SET UP SOURCE 
ADD S I. AX ADD I N OFFSET TO IT 
"DV AH,DH NUMBER OF ROWS IN FIELD 
SUB AH,8L DETERMINE NUMBER TO MOVE 

1-----	 LOOP THROUGH, MOV I NG ONE ROW AT A T I ME, BOTH EVEN AND ODD FIELDS 
R8: ROW LOOP 


CALL RI7 MOVE ONE ROW 

SUB S I ,2000H-60 MOVE TO NEXT ROW 

SUB DI,2000H-eo 

DEC AH NUMBER OF ROWS TO MOVE 

JNZ R6 CONT I NUE TILL ALL MOVED 


FILL IN THE VACATED LINE(SI 
CLEAR ENTRY 

AL,BH ATTRIBUTE TO FILL WITH 
Rl01 

CALL RIO CLEAR THAT ROW 
SUB 01,2000H-60 PO I NT TO NEXT LI NE 
DEC Bl NUMBER OF' LINES TO FILL 
JNZ RIO CLEAR LOOP 
J"P VIDEO_RETURN EVERYTH I NCi DONE 

Rl I: BLANK F IELO 
MOV BL.OH SET 8LANK COUNT TO EVERYTHING IN FiELD 
..JMP R9 CLE AR THE FIELD 

GRAPHICS_UP ENDP 
; --- ------------------- - - ------ --- --- -- ---- - - - - - - ---- ­
; SCROLL DOWN 

; THIS ROUTINE SCROLLS DOWN THE INFORMATION ON THE CRT 

; ENTRY - ­
; CH. CL = UPPER LEFT CORNER OF REG I ON TO SCROLL 

; DH,DL = LOWER RIGHT CDRNER OF REGION TO SCROLL 


BOTH OF THE ABOVE ARE I N CHARACTER POS I T IONS 
BH " FILL VALUE FOR BLANKED LINES 
AL = , LINES TO SCROLL (AL=O MEANS 8LANK THE ENTIRE FIELD) 
OS = DATA SEGMENT 
ES = REGEN SEGMENT 

EXIT - ­
NOTH I NG, THE SCREEN I S SCROLLED 


GRAPH I CS DOWN PROC NEAR 
~TD ; SET 0 I RECT I ON 
MOV BL,AL ; SAVE LINE COUNT IN BL 
MOV AX,DX I GET LOWER RIGHT POS I T I ON [NTO AX REG 

;----- USE CHARACTER SUBROUTINE FOR POSITIONING 
ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE 

CALL GRAPH POSN 
"DV DI,AX~ ; SAVE RESULT AS DESTINATION ADDRESS 

DETERM I NE SIZE OF WI NOOW 

SUB OX ,ex 
ADD OX,! 0 IH AD..JUST VALUES 
SAL OH,2 MULTIPLY ROWS BY 4 AT 8 VERT DOTS/CHAR 

AND EVEN/ODD ROWS 

;----- OETERMINE CRT MODE 


R 06 	 e"p OCRT MODE, eo TEST FOR MED I UM RES 
JNC R12 - F I ND~SOURCE~DOWN 

04A3 
04A3 
04A5 

04Al 
04AA 

04AC 
04AE 
0482 

0485 
04BA 

04BC 
04BE 

04CO 
04CQ 
04CI 
04C2 
04C4 
04C1 
04C9 
04CB 
04CD 
04CF 
0401 
0403 
0405 

0401 
0401 
04DA 
040E 
04E2 
04E4 

04E6 
04E6 
04E8 
04E8 
04EB 
04EF 
04FI 
04F3 

04F6 
04F6 
04F8 
04FA 

04FA 
04FA 
04F8 
04FD 

04FF 
0502 

0504 
0506 
050A 

0500 
0512 

8A 
88 

E6 
88 

28 
81 
CO 

80 
13 

00 
DI 

IF 
2A 
CO 
14 
6A 
B4 
F6 
6B 
03 
6A 
2A 

E6 
61 
61 
FE 

8A 

E8 
81 
FE 
15 
E9 

8A 
E8 

FO 
8A 
88 

E8 
8B 

2B 
81 
CO 

80 
13 

08 
C I 

0608 R 
FB 

01 
C2 
E6 

3E 
04 

E2 
E1 

ED 
E3 
20 
C3 
50 
E4 
F1 
FO 
E6 
E3 

0101 
02 

0049 

02 

0556 R 
EE lF80 
EF IF80 
CC 

C1 

0511 R 
EF lFBO 
CB 
F5 
012E 

DE 
EC 

08 
C2 

0608 
F8 

0 I 

R 

R 

C2 0 I 0 I 
E6 02 

3E 0049 
05 
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1295 
1296 0514 DO 
1291051601 
1298 0518 47 
1299 
1300 
130 I 0519 
1302 0519 06 
1303 051A IF 
1304 0518 2A 
1305 0510 81 
130& 0521 CO 
1307 0524 74 
1308 052& 8A 
1309 0528 B4 
1310 052A F& 
1311 052C 8B 
1312 052E 28 
1313 0530 8A 
13140532 2A 
1315 
1316 
13170534 
13180534 E8 
13190537 81 
1320 053B 81 
1321 053F FE 
1322 0541 75 
1323 
1324 
1325 0543 
1326 0543 8A 
1327 0545 
1328 0545 E8 
1329 0548 81 
1330 054C FE 
1331 054E 75 
1332 0550 FC 
1333 0551 E9 
1334 
1335 0554 
1336 0554 8A 
1337 0556 E8 
1338 0558 
1339 
1340 
1341 
1342 0558 
1343 0558 8A 
1344 OSSA 5& 
1345 0558 57 
134& 055C F3/ 
1341 055E SF 
1348 055F 5E 
1349 0560 81 
1350 0564 81 
1351 0568 56 
1352 0569 57 
1353 056A 8A 
1354 056C F3 f 
1355 056E 5F 
1356 056F 5E 
1357 0570 C3 
13580511 
1359 
1360 
13&1 
13620571 
1363 0571 8A 
1364 0513 57 
1365 0574 F3{ 
1366 0516 5F 
1361 0577 81 
1368 057B 51 
1369 057C 8A 
1370 057E F3! 
137 I 0580 5F 
13720581 C3 
1373 0582 
1374 
1375 
1376 
1371 
1378 
1319 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 0562 
1406 0582 B4 
1407 0584 50 
1408 

E2 
E7 

ED 
C7 OOFO 
E3 02 
2E 
C3 
50 
E4 
F7 
FO 
E& 
E3 

0558 R 
EE 2050 
EF 2050 
CC 
F 1 

C7 

0571 R 
EF 2050 
CB 
F5 

012E R 

DE 
EB 

CA 

A4 

C6 2000 
C1 2000 

CA 
A4 

CA 

AA 

C7 2000 

CA 
AA 

MED I UM RES DOWN 
SAL DL,1 ; # COLUMNS - 2, SINCE 2 BYTES/CHAR 
SAL 01,1 : OFFSET -2 SINCE 2 8YTES/CHAR 
INC 01 ; PO I NT TO LAST BYTE 

DETERMINE THE SOURCE ADDRESS IN THE BUFFER 

F I NO SOURCE DOWN 


PUSH ES BOTH-SEGMENTS TO REGEN 
FOF OS 
SUB CH,CH ZERO TO HIGH OF COUNT REGISTER 
ADD o I 1240 POINT TO LAST ROW OF PIXELS 
SAL 8L,2 MULTIPLY NUMBER OF LINES BY 4 

"Z RI b I F ZERO, THEN BLANK ENT I RE FIELD 
MDV AL,BL GET NUMBER OF LINES IN AL 
MDV AH,80 80 BYTES/ROW 
MUL AH DETERMINE OFFSET TO SOURCE 
MDV SI,DI SET UP SOURCE 
SUB SI,AX SUBTRACT THE OFFSET 
MOY AH,DH NUMBER OF ROWS IN FIELD 
SUB AH,BL OETERM I NE NUMBER TO MOVE 

LOOP THROUGH, MOV I NG ONE ROW ATAT 1ME, BOTH EVEN AND ODD FIELDS 
R 13: ROW LOOP DOWN 

CALL RI1 MOVE ONE-ROW 
SUB SI,2000H+80 MOVE TO NEXT ROW 
SUB DI,2000H+eO 
DEC AH NUMBER OF ROWS TO MOVE 
"NZ RI3 ; CONTINUE TILL ALL MOVED 

;----- FILL IN THE VACATED LINE!S) 
R14: CLEAR ENTRY DOWN 

MOV AL,BH ATTRIBUTE TO FILL WITH 
Rt5: CLEAR LOOP DOWN 

CALL RI8 CLEAR-A ROW 
SUB DI,2000H+80 POINT TO NEXT LINE 
DEC BL NUMBER OF LINES TO FILL 
JNZ RI5 CLEAR LOOP DOWN 
CLD RESET-THE is I RECT ION FLAG 
.JMP VIDEO_RETURN EIIERYTH I NG DONE 

R16: BLANK FIELD DOWN 
MDV BL,DH SET BLANK COUNT TO EVERYTHING IN FIELD 
JMP CLEAR THE FIELDRI' 

GRAPH I CS_DOWN ENDP 

.---	 ROUTINE TO MOVE ONE ROW OF INFORMATION 

R17 	 PROC NEAR 
MOV CL,OL NUMBER OF BYTES IN THE ROW 
PUSH 51 
PUSH 01 SAVE POINTERS 
REP MOVSB MOVE THE EVEN FIELD 
FDF 01 
FOP 51 
ADD SI,ZOOOH 
ADD OI,ZOOOH POINT TO THE ODD FIELD 
PUSH 51 
PUSH 01 SAVE THE PO INTERS 
MQV CL,DL COUNT BACK 
REF MOVSB MOVE THE ODD FIELD 
FDF 01 
PDP 51 PO I NTERS BACK 
RET RETURN TO CALLER 
ENDP 

1-----	 CLEAR A SINGLE ROW 

RI6 	 PROC NEAR 
MDV CL,DL ; NUMBER OF BYTES IN FIELD 
PUSH 01 SAVE PO INTER 
REF STOSB STORE THE NEW VALUE 
PDF 01 PO I NTER BACK 
ADD DI,2000H POINT TO ODD FIELD 
PUSH 01 
MDV CL,DL 
REF STOSB FILL THE ODD FIELD 
FOP 01 
RET RETURN TO CALLER 

RI8 	 ENDP 
;- ------------------------- ­
; GRAPH[CS WRITE 
; THIS ROUTINE WRITES THE ASCII CHARACTER TO THE CURRENT 

POS I T ION ON THE SCREEN., ENTRY - ­
AL = CHARACTER TO WR I TE 

BL = COLOR ATTR I BUTE TO BE USED FOR FOREGROUND COLOR 


IF BIT 7 IS SET, THE CHAR IS XOR'D INTO THE REGEN BUFFER 

(0 I S USED FOR THE BACKGROUND COLOR) 


CX = NUMBER OF CHARS TO WRITE 
OS = DATA SEGMENT 

ES = REGEN SEGMENT 


EXIT - ­
NOTH I NG IS RETURNED 


GRAPH I CS READ 

TH I 5 ROUT I NE READS THE ASC I I CHARACTER AT THE CURRENT CURSOR 

POS I T I ON ON THE SCREEN BY MATCH I NG THE DOTS ON THE SCREEN TO THE 

CHARACTER GENERATOR CODE PO 1NTS 


ENTRY - ­
NONE 10 IS ASSUMED AS THE BACKGROUND COLOR) 


EX [T 


AL = CHARACTER READ AT THAT POSITION (0 RETURNED IF NONE FOUND) 


FOR BOTH ROUTINES, THE IMAGES USED TO FORM CHARS ARE CONTAINED IN ROM 

FOR THE 1ST 128 CHARS. TO ACCESS CHARS IN THE SECOND HALF, THE USER 

MUST INITIALIZE THE VECTOR AT INTERRUPT 1FH (LOCATION 000lCHI TO 

POINT TO THE USER SUPPLIED TABLE OF GRAPHIC [MAGES 18Xe BOXES). 

FAILURE TO DO SO WILL CAUSE IN STRANGE RESULTS 


; - - -------- - - - - - - - -- - - - - - - - - --- - - - ------ - -- - - - - -- -- - - ­
ASSUME DS:DATA,ES:DATA 

GRAPHICS WRITE PROC NEAR 
MOV AH,O ZERO TO HIGH OF CODE PO I NT 
PUSH AX SAVE CODE POINT VALUE 

00 

VIDEOl S-lSS 



IBM Pe!"lIIonal Comput.e!" MACRO A$$embler Ve!".!on 2.00 1-14 
VIDEOI --- 06/10/85 VIDEO DISPLAY BIOS 06-10-85 

1-409 DETERt.4INE POSITION IN REGEN BUFFER TO PUT CODE POINTS 
1-410 
1-41 I 0585 E8 R 52. FIND IN REGEN0605 CALL I LOCAT ION BUFFER 
1-412 0588 8B Fe "OV DI,AX ; REGEN POINTER IN 01 
1413 
1-414 ;----~ DETERt.4INE REGION TO GET COOE POINTS FROt.4 
1-415 
1416 O,SA 58 AX ; RECOVER CODE PO I NT 
1417 OS8B 3C 80 AL.80H I [S iT IN SECOND HALF 
1-418 0580 73 06 51 I YES 
1-419 ' 
1420 ;----- IMAGE IS IN FIRST HALF, CONTAINED IN ROM 
1421 
1-422 058F BE 0000 E t.40V 51 ,OFFSET CRT CHAR GEN ; OFFSET OF IMAGES 
1423 0592 OE PUSH CS - - ; SAVE SEGMENT ON STACK 
1424 0593 EB OF Jt.4P SHORT 52 : DETERt.41 NE_t.40DE 
1-425 
1-426 It.4AGE IS IN SECOND HALF, IN USER MEMORY 
1-427 
1-428 059, S! : EXTEND CHAR 
1-429 0595 2C 80 SUB AL.80H ZERO ORIGIN FOR SECOND HALF 
1-430 0597 IE PUSH OS SAVE DATA POINTER 
1-431 0598 2B F6 SUB SI,SI 
1-432 059A 8E DE "OV OS.SI EST ABL I SH VECTOR ADDRESS I NG 
1-433 ASSUt.4E OS:AB50 
1-434 059C C5 36 007C R LOS SI,~EXT PTR GET THE OFFSET OF THE TABLE 
1435 05AO 8C DA "OV ox.Os - GET THE SEGt.4ENT OF THE TABLE 
1436 ASSUt.4E DS:DATA 
1437 05A2 IF POP OS RECOVER DATA SEGMENT 
1438 05A3 52 PUSH OX SAVE TABLE SEGt.4ENT ON STACK 
1439 
1440 DETERMINE GRAPHICS MODE IN OPERATION 
1441 
1442 05A-4 S2: DETERt.41 NE t.40DE 
1443 05A-4 CI EO 03 AX,3 ~ULTIPLY CODE POINT VALUE BY 8 
1444 05A7 03 FO S I, AX SI HAS OFFSET OF DESIRED CODES 
1-445 05"9 80 3E 0049 R 06 "CRT t-tODE.6 
1-4-46 05AE IF OS ­ RECOVER TABLE POINTER SEGMENT 
1447 05AF 72 2C 57 TEST FOR MEDIUM RESOlUTION MODE 
1448 
1449 HIGH RESOLUTION t.40DE 
1450 05BI HIGH CHAR 
1451 0581 57 PUSH 01 SAVE-REGEN PO INTER 
1452 0582 56 PUSH SI SA VE CODE PO INTER 
1453 0583 B6 04 MOV DH,4 NUt.4BER OF T I t.4ES THROUGH LOOP 
1454 05B5 54, 
1455 05B5 Ac LOOSB GET BYTE FROM CODE POINTS 
1456 0586 FE:. C3 eo TEST BL,80H SHOULD WE USE THE FUNCT I ON 
1457 05B9 75 16 ,JNZ S6 TO PUT CHAR IN 
1458 05SB AA STOSB STORE I N REGEN BUFFER 
1459 058C AC LOOSB 
1460 0580 S5; 
1461 05BO 261 88 85 IFFF NOV ES: [OI+2000H-l J ,AL STORE IN SECOND HALF 
1462 05C2 83 CT 4F ADD 01.19 MOVE TO NEXT ROW I N REGEN 
1463 05C' FE CE DEC DH DONE WITH LOOP 
1464 05C7 75 EC JNZ 54 
1465 OSC9 5E POP 51 
1466 05CA SF POP 01 RECOVER REGEN PO INTER 
1467 05CB 47 INC 01 POINT TO NEXT CHAR POSITION 
1468 05CC E2 E3 LOOP 53 t.40RE CHARS TO WRITE 
1469 OSCE E9 012E R J"P VIDEO_RETURN 
1470 
1471 0501 56, 
1472 0501 261 32 05 XOR AL.ES: 101 J EXCLUS I VE DR WITH CURRENT 
1473 0504 AA STOSB STORE THE CODE PO I NT 
1474 0505 AC LODSS AGAIN FOR DOD FIELD 
1475 0506 26: 32 85 lFFF XOR AL.ES: [01 +2000H-I] 
1476 050B EB EO .Jt.4P S5 BACK TO MA 1 NSTREAM 
1477 
1478 MEDIUM RESOLUTION WRITE 
1479 0500 t.4ED RES WRITE 
1480 0500 8A 03 NOV DL,BL SAVE-HIGH COLOR BIT 
1481 050F 01 E7 SAL 01.1 OFFSEP2 SINCE 2 BYTES/CHAR 
1482 EXPAND BL TO FULL WORD OF COLOR 
1483 05EI 80 E3 03 ANO BL,3 ISOLATE THE COLOR B[TS 1 LOW 2 BITS) 
1-484 05E4 BO 55 "OV AL,OS5H GET BIT CONVERSION t.4ULTlPLIER 
1485 05Eb F6 E3 "UL BL EXPAND 2 COLOR BITS TO 4 REPLICATIONS 
1486 05E8 8A 08 "OV BL,AL PLACE BACK I N WORK REG I STER 
1487 05EA 8A F8 "OV BH.AL EXPAND TO 8 REPLICATIONS OF COLOR BITS 
1488 05EC 56, t.4EO CHAR 
1489 05EC 57 PUSH 01 SAVE-REGEN POINTER 
1490 05ED 56 PUSH 51 SAVE THE CODE POINTER 
1491 OSEE B6 04 "OV DH,4 NUMBER OF LOOPS 
1492 05FO S9: 
1493 05FO AC LOOSB GET CODE POINT 
1494 05F 1 E8 06AD R CALL 5Z1 DOUBLE UP ALL THE BITS 
1495 05F4 23 C3 AND AX,ax CONVERT TO FOREGROUND COLOR ( a BACK ) 
1496 05F6 86 EO XCHG AH,AL SWAP HIGH/LOW BYTES' FOR WORD t.40VE 
1491 05F8 F6 C2 80 TEST OL,80H IS THIS XOR FUNCTION 
1498 05FB 74 03 JZ 510 NO, STORE IT IN AS IT IS 
1499 O,FD 261 33 05 XOR ~X,ES: [01] DO FUNCTION WITH LOW/HIGH 
1500 0600 SIO: 
1501 0600 26: 89 05 MOV ES: [01] ,AX STORE FIRST BYTE HIGH. SECOND LOW 
1502 0603 AC LODSB GET CODE POINT 
1503 Q604 E8 06AO R CALL 521 
1504 0607 23 C3 AND AX,ax CONVERT TO COLOR 
1505 0609 86 EO XCHG AH,AL SWAP HI GH/LOW BYTES FOR WORD ~OVE 
\ 506 060B F6 C2 80 TEST DL,80H AGAIN, (S THIS XOR FUNCTION 
1507 060E 74 05 JZ 511 NO. JUST STORE THE VALUES 
1508 0610 26: 33 85 2000 XDR AX,ES, [OI+2000H) FUNCTION WITH FIRST. HALF LOW 
1509 0615 SI t: 
1510 0615 26: 89 85 2000 MOV ES: [0 1+20001"1] • AX STORE SECOND PORTION HIGH 
1511 061A 83 C7 50 ADD 01.80 POINT TO NEXT LOCATION 
1512 0610 FE CE DEC DH 
1513 061F 75 CF JNZ S9 KEEP GOING 
1514 0621 5£ POP 51 RECOVER CODE PO INTER 
1515 0622 5F PDP 01 RECOVER REGEN PO INTER 
1516 0623 47 INC 01 POINT TO NEXT CHAR POSITION 
\517062447 INC 01 
1518 0625 E2 C5 LOOP 58 r t.40RE TO WRITE 
1519 0627 E9 012E R JMP v IDEO RETURN 
1520 062A GRAPHICS WRITE ENDP­
1521 ; -------=------------------------ ---- ---­
1522 I GRAPH I CS READ 

5-156 VIDEO1 
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1523 
1524 062A 
1525 062A E8 0605 R 
1526 0620 88 FO 
1527 062F 83 EC 08 
1528 0632 88 EC 
1529 
1530 
1531 
1532 0634 80 3E 0049 R 06 
1533 0639 06 
1534 063A IF 
1535 0638 72 19 
1536 
1537 
1538 
1539 
1540 0630 86 
1541 063F 
1542 063F 8A 04 
1543 0641 8846 00 
1544 0644 45 
1545 0645 8A 84 2000 
1546 0649 88 46 00 
1547 064C 45 
1548 0640 83 C6 50 
1549 0650 FE CE 
1550 0652 75 EB 
1551 0654 E8 16 
1552 
1553 
1554 0656 
1555 0656 01 E6 
1556 0658 86 04 
1557 065A 
1558 065A E8 06BC R 
1559 0650 81 C6 IFFE 
1560 0661 E8 06BC R 
1561 066481 EE IF82 
1562 0668 FE CE 
1563 066A 75 EE 
1564 
1565 
1566 066C 
1567 066C 8F 0000 E 
1568 066F DE 
1569 0670 07 
1570 0671 83 ED 08 
1571 0674 88 F5 
1572 0676 FC 
1573 0677 80 00 
1574 0679 
1575 0679 16 
1576 067A IF 
1577 0678 8A 0080 
1578 067E 
1579 067E 56 
1580 067F 51 
158 I 0680 89 0004 
1582 0683 F3/ A7 
1583 0685 5F 
1584 0686 5E 
1585 0687 74 IE 
1586 0689 FE CO 
1587 0688 83 C7 08 
1588 068E 4A 
1589 068F 75 ED 
1590 
1591 
1592 
1593 0691 3C 00 
15940693 74 12 
1595 0695 28 CO 
1596 0697 8E 08 
1597 
1598 0699 C4 3E 007C R 
1599 0690 8C CO 
1600 069F OS C7 
1601 06AI 7404 
1602 06A3 BO 80 
1603 06A5 EB 02 
1604 
1605 
1606 
1607 06A7 
1608 06A7 83 C4 08 
1609 06AA E9 0 I 2E R 
1610 06AO 
1611 
1612 
1613 
1614 
1615 
1616 
161706AD 
1618 06AD 51 
1619 06AE 89 0008 
1620 0681 
1621 0681 DO C8 
1622068301 DO 
1623 0685 01 FD 
1624 0661 E2 F8 
1625 
1626 0689 95 
1627 06BA 59 
1628 0688 C3 
1629 068C 
1630 
1631 
1632 
1633 
1634 
1635 
1636 

; - ------- -- ----- - ------- ---- --­
GRAPH 1 CS READ PRDC NEAR 

CAL.L S26 CONVERTED TO OFFSET IN REGEN 
MOV SI,AX SAVE IN SI 
SUB sP,a ALLOCATE SPACE FOR THE READ CODE POINT 
MOV 8P,SP POINTER TO SAVE AREA 

DETERMINE GRAPHICS MODES 

eMP C-CRT MODE,6 
PUSH E5 ­
POP OS PO J NT TO REGEN SEGMENT 
Je 513 MED I UM RESOLUT I ON 

,----- HIGH RESOLUT ION READ 

;----- GET VALUES FROM REGEN BUFFER AND CONVERT TO CODE POINT 
MOV DH,4 ; NUM8ER OF PASSES 

S 12: 
May GET FIRST 8YTE[~p~:~~MOY SAVE I N STORAGE AREA 
INC BP NEXT LOCAT I ON 
May AL, [S J +2000H] GET LOWER REGION BYTE 
HOY [BP] ,AL ADJUST AND STORE 
INC BP 
ADO sl,ao PO I NTER I NTO REGEN 
DEC OH LOOP CONTROL 
JNZ 512 DO IT SOME MORE 
JMP SHORT 515 GO MATCH THE SAVED CODE POINTS 

1----- MEo I UM RESOLUT I ON READ 
S13: MED RES READ 

SAL S I, \ OFFSEP2 SINCE 2 BYTES/CHAR 
MOY OH,4 NUM8ER OF PASSES 

5141 
CALL 523 GET BYTES FROM REGEN INTO SINGLE SAVE 
ADO S I ,2000H-2 GO TO LOWER REG I ON 
CALL 523 GET THIS PAIR INTO SAVE 
SUB SI,2000H-80+2 ADJUST POINTER BACK INTO UPPER 
aEC DH 
JNZ 51. KEEP GOING UNTIL ALL 8 DONE 

SAVE AREA HAS CHARACTER IN IT. MATCH IT ~ ~; ~ - ­ FIND CHAR 
HOY 01 ,OFFSET CRT_CHAR GEN EST ABL I SH ADDRESS 1 NG 
PUSH e5 
POP E5 CODE POINTS IN CS 
SUB BP,8 ADJUST POINTER TO START OF SAVE AREA 
MOY SI,BP 
eLO ENSURE 0 I RECT I ON 
MOY AL,O CURRENT CODE POINT 8EING MATCHED 

S 16 = 
PUSH 55 ESTABLISH ADDRESSING TO STACK 
POP OS FOR THE STR I NG COMPARE 
MOY DX,128 NUMBER TO TEST AGA I NST 

SIT: 
PUSH 51 SAVE SAVE AREA POINTER 
PUSH 01 SAVE CODE PO INTER 
HOY CX,4 NUMBER OF WORDS TO MATCH 
REPE CMPSW COMPARE THE 8 BYTES AS WORDS 
POP 01 RECOVER THE PO INTERS 
POP 51 
J, SIB I F ZERO FLAG SET. THEN MATCH OCCURRED 
INC AL NO MATCH, MOVE ON TO NEXT 
ADO DI,a NEXT CODE POINT 
DEC ox LOOP CONTROL 
JNZ 517 DO ALL OF THEM 

CHAR NOT MATCHED, MIGHT 8E IN USER SUPPLIED SECOND HALF 

eMP AL,O AL<> 0 IF ONLY 1ST HALF SCANNED 
JE 51 B 1F = 0, THEN ALL HAS 8EEN SCANNED 
SUB AX .AX 
MaY DS,AX ESTABLISH ADDRESSING TO VECTOR 
ASSUME OS: A8S0 
LE5 o [,.EXT PTR GET POINTER 
HOY AX ,ES - SEE I F THE PO INTER REALLY EX I S TS 
OR AX.DJ IF ALL 0, THEN DOESN'T EXIST 

SIB NO SENSE LOOK I NG 
HOY AL,I28 OR I GIN FOR SECOND HALF 
JHP SI. GO BACK AND TRY FOR IT 
ASSUME DS:DATA 

1----- CHARACTER IS FOUND ( AL.=O IF NOT FOUND) 
518: 

ADO sP,a , READJUST THE STACK. THROW AWAY SAVE 
JMP V IDEO RETURN ; ALL DONE 

GRAPHICS_READ ENOP ­;-~;;~~~-~;~~ - - - -- - - - - - - - -- ---------------- -­
; THIS ROUTINE TAKES THE BYTE IN AL AND DOUBLES ALL 
; OF THE 81TS, TURNING THE 8 81TS INTO 16 BITS, 
: THE RESUL TIS LEFT I N AX 

PROC NEAR 
PUSH cx SAVE REGISTER 

CX,S SHIFT COUNT REGI STER FOR ONE BYTE 
S22 : 

ROR AL,I SHIFT BITS, LOW BIT INTO CARRY FLAG 
RCR BP,I MOVE CARRY FLAG I LOW 81 T) I NTO RESULTS 
SAR BP.l SIGN EXTEND HIGH BIT WOUBLE ITI 
LOOP 522 REPEAT FOR ALL 8 81TS 

XCHG AX,BP I MOVE RESULTS TO PARAMETER REGISTER 
POP cx ; RECOVER REG I STER 
RET I ALL DONE 

521 ENDP 
;----------- ­
; MEo READ 8YTE 
; THIS ROUTINE WILL TAKE 2 BYTES FROM THE REGEN BUFFER, 
, COMPARE AGA I NST THE CURRENT FOREGROUND COLOR, AND PLACE 
; THE CORRESPONDING ON/OFF BIT PATTERN INTO THE CURRENT 

POSITION IN THE SAVE AREA 
ENTRY -­

VIDEO1 5-157 
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1637 ; SI,OS = POINTER TO REGEN AREA OF INTEREST 
1636 ; BX = EXPANDED FOREGROUND COLOR 
1639 , BP = POINTER TO SAVE AREA 
1640 I EXIT - ­
1641 ; SIANO BP ARE INCREMENTED 
1642 ~~;---- -;~~; - - --~~~~-------- - - ----- - - - - - - - - -- -- - - - - -­
1643 06BC 

1644 06BC AD LODSW GET F[RST BYTE AND SECOND BYTES 

1645 0680 86 C4 XCHG AL, AH SWAP FOR COMPARE 

1646 06BF B9 COOO MOV CX.OCOOOH 2 BIT MASK TO TEST THE ENTRIES 

1647 06C2 B2 00 MOV DL, 0 RESULT REG I S TER 

1648 ObC4 S24 ~ 


1649 06C4 85 CI TEST AX,CX IS THI S SECTI ON BACKGROUND? 

1650 06C6 74 01 52. IF ZERO. IT IS BACKGROUND (CARRY.,O) 

1651 06C8 F9 5TC WASN'T. SO SET CARRY
"Z 
1652 06C9 S25: 
1653 06C9 DO 02 RCL DL,I MOVE THAT BIT I NTO THE RESULT 
'654 06C8 CI E9 02 5HR CX.2 MOVE THE MASK TO THE RIGHT BY 2 81TS 
1655 06CE 13 F4 "NC 52. DO IT AGAIN IF MASK DIDN'T FALL OUT 
1656 0600 88 56 00 MOV [8Pj.OL STORE RESULT IN SAVE AREA 
1657 0603 45 INC BP ADJUST POINTER 
1658 0604 C3 RET ALL DONE 
1659 0605 523 ENDP 
1660 ; ---- ----- - - ----- - - - ---------------- - - - - -­
1661 V4 POSITION 
166,2 TR [S ROUT I NE TAKES THE CURSOR POS [T I ON CONT A I NED 1 N 
1663 THE MEMORY LOCATION, AND CONVERTS IT INTO AN OFFSET 
1664 INTO THE REGEN BUFFER, ASSUMING ONE BYTE/CHAR. 
1665 FOR MEDIUM RESOLUTION GRAPHICS. THE NUMBER MUST 
1666 BE DOUBLED. 
1661 ENTRY -- NO REGISTERS,MEMORY LOCATION .CURSOR POSN IS USED 
1668 EXIT-- ­
1669 AX CONTAINS OFFSET INTO REGEN BUFFER 
1610 ;~~-----PR~----~~;R---------------------­
1611 0605 
1612 0605 AI 0050 R MOV AX ,.CURSOR POSN GET CURRENT CURSOR 
1673 0608 GRAPH POSN LABEL NEAR 
1674 0608 53 - PUSH BX SAVE REGI STER 
1675 0609 88 08 MOV BX,AX SAVE A COPY OF CURRENT CURSOR 
1676 060B 8A C4 MOV AL.AH GET ROWS TO AL 
1677 0600 F6 26 004A R MUL BYTE PTR OCRT COLS MULTIPLY BY BYTES/COLUMN 
1678 06EI CI EO 02 SHL AX.2 - MULTIPLY· 4 SINCE 4 ROWS/BYTE 
1619 06E4 2A FF SU8 BH,BH I SOLATE COLUMN VALUE 
1680 06E6 03 C3 ADD AX,BX DETERM I NE OFFSET 
1681 06E8 58 POP BX RECOVER POINTER 
1682 06E9 C3 RET ALL DONE 
1683 06EA S26 ENOP 
1684 ; --- WR I TE_TTY ----- - --------------------------------- -- ----------------------- ­
1685 I I 
1686 THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE 
1687 V IDEO CARDS. THE I NPUT CHARACTER IS WR I TTEN TO THE CURRENT 
1688 CURSOR POSITION, AND THE CURSOR IS MOVED TO THE NEXT POSITION. 
1689 IF THE CURSOR LEAVES THE LAST COLUMN OF THE FIELD, THE COLUMN 
1690 I S SET TO ZERO, AND THE ROW VALUE I S INCREMENTED. I F THE ROW 
1691 ROW VALUE LEAVES THE FIELD. THE CURSOR IS PLACED ON THE LAST ROW, 
1692 FIRST COLUMN. AND THE ENTIRE SCREEN [S SCROLLED UP ONE LINE. 
1693 WHEN THE SCREEN IS SCROLLED UP, THE ATTR[8UTE FOR FILLING THE 
1694 NEWL Y 8LANKED LINE IS READ FROM THE CURSOR pas I T I ON ON THE PREV 10US 
1695 LINE BEFORE THE SCROLL. IN CHARACTER MODE. IN GRAPHICS MODE, 
1696 THE 0 COLOR [S USED. 
1697 ENTRY - ­
1698 (AH) = CURRENT CRT MODE 
1699 (ALl = CHARACTER TO BE WR ITTEN 
1100 NOTE THAT BACK SPACE. CARRIAGE RETURN, BELL AND LINE FEED ARE 
1101 HANDLED AS COMMANDS RATHER THAN AS DISPLAY GRAPHICS CHARACTERS 
110,2 fBU • FOREGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A GRAPHICS MODE 
1103 EXIT - ­
1104 ALL REGISTERS SAVED 
1105 

1106 ASSUME DSIOATA 

1101 06EA WRITE TTY PROC NEAR 

1108 06EA 50 - PUSH AX SAVE REGI STERS 

1109 06EB 50 PUSH AX SAVE CHARACTER TO WRITE 

1110 06EC 84 03 MOV AH,03H 

1711 O&EE 8A 3E 0062 R NOV BH,.ACTiVE PAGE GET CURRENT PAGE SETTi NG 

1112 06F2 CO 10 INT IOH - READ THE CURRENT CURSOR POS I T I ON 

1113 06F4 58 POP AX RECOVER CHARACTER 

1114 
11 IS 1----- OX NOW HAS THE CURRENT CURSOR POSITION 
1116 
1111 0&F5 3C 00 COP AL.CR 1SIT CARR I AGE RETURN OR CONTROL 
1118 06Fl 164& "BE U8 GO TO CONTROL CHECKS IF [T [S 
1119 
1120 1----- WRITE THE CHAR TO THE SCREEN 

1121 06F. UOI 

1122 06F. B4 OA MOV AH,OAH WR I TE CHARACTER ONLY COr.tMAND 

1123 06FB B9 0001 MOV CX,I ONLY ONE CHARACTER 

1124 06FE CO I 0 INT 10H WR I TE THE CHARACTER 

1125 
1126 POS I T I ON THE CURSOR FOR NEXT CHAR 
1121 
1128 0100 FE C2 INC DL 
112' 0102 3A 16 004A R CMP OL,BYTE PTR OCRT COLS TEST FOR COLUMN OVERFLOW 
1130 0106 15 33 JNZ U1 - SET CURSOR 
1131 01088200 NOV DL,O COLUMN FOR CURSOR 
1132 010A 80 FE 18 COP OH,25-1 CHECK FOR LAST ROW 
1133 0100 15 2A "NZ Ub SET_CURSOR_'NC 
1134 
1135 SCROLL REQU [RED 
1136 010F 
1131 OlaF 84 02 MOV AH,02H 
11380111 CD 10 INT 10H ; SET THE CUR SOR 
1139 
1140 1----- DETERMINE VALUE TO FILL WITH DURING SCROLL 
1141 
1142 0113 AD 004' R MOV AL ,OCRT_MODE ; GET THE CURRENT MODE 
11430116 3C 04 CMP AL.4 
1144 0718 102 06 "C U2 ; READ-CURSOR 
1145 aliA 3C 07 CMP AL,T 
1146 011C B7 00 MOV BH,O FILL WITH BACKGROUND 
IT41 011E 15 06 "NE U3 SCROLL-UP 
1148 01.20 READ-CURSORU" 

1149 01.20 84 08 MOV AH,08H GET READ CURSOR COMMAND 

1150 012,2 CD 10 INT , OH READ CHARIATTR AT CURRENT CURSOR 
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1151 0124 8A FC MOV BH.AH STORE IN BH 
1152 0126 U3: SCROll-UP 
1153 0126 B8 060 I MOV AX,060lH SCROLL ONE LI NE 
1154 0129 28 C9 SUB CX,CX UPPER LEFT CORNER 
1155 0128 86 18 MOV DH.25-1 lOWER RIGHT ROW 
1156 0120 8A 16 004A R MOV CL,BYTE PTR .CRT_COlS LOWER RIGHT COLUMN 
11510131 FE CA DEC DL 
1156 0133 U4. V rDEO-CALL-RETURN 
1159 0133 CD 10 'NT 'OH SCROLL UP THE SCREEN 
1160 0135 us; TTY-RETURN 
1161 013558 PDP AX RESTORE THE CHARACTER 
1162 0136 E9 012E R "MP VIDEO_RETURN RETURN TO CALLER 
1163 
1164 0139 U6: SET-CURSOR- INC 

'NC1165 0139 FE C6 DH NEXT ROW 

1166 0138 UT. SET-CURSOR 

1161 013B B4 02 MOV AH,02H 

1168 0130 EB F4 "MP U4 I ESTABLISH THE NEW CURSOR 

1169 

1110 r----- CHECK FOR CONTROL CHARACTERS 

1111 013F U8. 

1112 013F 14 13 U9 WAS IT A CARRIAGE RETURN
"E 
1113 0141 3C OA CMP AL,LF IS IT A LINE FEED 
1114 0143 14 13 U,O GO TO LINE FEED 
1115 0145 3C 01 CMF AL,OlH IT A BEll 
11160141 14 16 .JE UII GO TO BELL 

"E '5 
1111 0149 3C 08 CMP AL,08H I T A BACKSPACE 
1118 014B 15 AC "NE UO IF NOT A CONTROL, DISPLAY IT 
1119 
1180 BACK SPACE FOUND 
1181 
1182 0140 OA 02 OR Ol,DL IS IT ALREADY AT START OF LINE 

"E 

'5 

1183 014F 14 EA U1 SET CURSOR 
11840151 4A DEC OX NO =- ,JUST MOVE IT BACK 

"MP1185 0152 EB El U1 SET_CURSOR 
1186 
1181 : ----- CARR I AGE RETURN FOUND 
1788 
1189 01'54 U9. 
1790 0154 B2 00 MOV DL,O MOVE TO FIR S T COLU~N 
1791 0156 EB E3 "MP UT SET_CURSOR 
1192 
1193 1----- LINE FEED FOUND 
1194 
1195 0158 UIOI 
1196015880 FE 18 CMP OH,25-1 BOTTOM OF' SCREEN 
1197 015B 15 DC "NE Ub YES. SCROLL THE SCREEN 
1198 0150 EB BO "MP U, NO, ,JUST SET THE CURSOR 
1199 
1800 ;----- BELL FOUND 
180 1 
1802 015F Ull : 
1803 015F B9 0533 MOV eX,1331 o I V I SOR FOR 89& HZ TONE 
1804 0162 83 IF MOV BL,a I SET COUNT FOR 311 &4 SECOND FOR BEEP 
1805 0164 E8 0000 E CALL BEEP SOUND THE POD BELL 
1806 0161 EB CC J~P us TTY_RETURN 
1801 0169 WRITE TTY ENDP 
1808 1-- - -:= - - - - - --- ------ - - - - - - - - ----- - --- - -- - - - - - ----- - -- -- - - - - - - - ------- --­
1809 1 LIGHT PEN 
1810 ; THIS ROUTINE TESTS THE LIGHT PEN SWITCH AND THE LIGHT 
181 I I PEN TR 1GGER. I F BOTH ARE SET. THE LOCAT I ON OF THE LIGHT 
1812 I PEN IS DETERMINED. OTHERWISE, A RETURN WITH NO INFOR~ATION 
1813 IS MADE. 
1814 ON EXITI 
1815 ~ AH I a IF NO LIGHT PEN INFORMATION IS AVAILABLE 
1816 BX.CX,DX ARE DESTROYED 
18 t 1 IAHI I IF LIGHT PEN IS AVAILABLE 
1818 (DH.DLI = ROW.COLUMN OF CURRENT LIGHT PEN POSITION 
1819 (CHI = RASTER POSI TlON 
1820 IBXI = BEST GUESS AT PIXEL HORIZONTAL POSITION 
1821 i - - - - - - - - - - ------ -- - - - - - - - - - -- ------- - - - - - - - - - - - -- - - - - - - - - - - - - ------- - - ­
1822 ASSU~E DSIDATA 
1823 0769 03 03 05 05 03 03 DB 3,3,5,5,3,3,3,4 I SUBTRACT_TABLE 
1824 03 04 
1825 WAIT FOR LIGHT PEN TO BE DEPRESSED 
1826 
1821 0111 READ LPEN PROC NEAR 
1828 0111 B4 00 - MOV AH.O SET NO LIGHT PEN RETURN CODE 
1829 0113 8B 16 0063 R MOV OX ,(IoADDR 6845 GET BASE ADDRESS OF 6845 
1830 0111 83 C2 06 ADD OX.6 - POINT TO STATUS REGISTER 
1831 011A EC AL,OX GET STATUS REGISTER 
1832 011B A8 04 TEST Al,004H TEST LIGHT PEN SWITCH 

'N 
1833 0110 14 03 Vb GO IF' YES 
1834 071F E9 0803 R V.-A 

NOT SET, RETURN 
1835 

"Z""P 
1836 ;----- NOW TEST FOR LIGHT PEN TRIGGER 
1831 
1838 0182 A8 02 V6_A: TEST AL,2 TEST LIGHT PEN TRIGGER 
1839 0184 15 03 JNZ VTA RETURN WITHOUT RESETTING TRIGGER 
1840 0186 E9 0800 R V1"MP 
184! 
1842 1----- TRIGGER HAS BEEN SET. READ THE VALUE IN 
1843 
1844 0189 V1A: 
1845078984 10 MOV AH,16 1 LIGHT PEN REGISTERS ON 6845 
1846 
1841 INPUT REGISTERS POINTED TO BY AH, AND CONVERT TO ROW COLUMN IN IOXI 
1848 
1849 018B 8B 16 0063 R NOV OX. (IoAODR &845 ADDRESS REG I STER FOR 6845 
1850 016F 8A C4 NOV AL,AH - REG I STER TO READ 
1851 0191 EE OUT OX,Al SET IT UP 
1852 0192 EB 00 "MP 1/0 DELAY,.. 
1853 0794 42 'NC OX DATA REGISTER 
1854 0195 EC AL.OX GET THE VALUE 
1855 0796 8A E8 MOV CH.Al SAVE IN CX 
1856 0198 4A DEC OX ADDRESS REG I STER 

'N 
1851 0199 FE C4 AH 
1858 019B 8A C4 MOV AL,AH SECOND DATA REGISTER 
1859 0190 EE OUT DX,Al 
1860 019E 42 'NC ox POINT TO DATA REGISTER 
1861 019F EB 00 I/O DELAY 

'NC 

,-."M"1862 07AI EC AL.,OX GET SECOND OAT A VALUE'N18b3 01A2 8A E5 MOV AH,CH AX HAS INPUT VALUE 
1864 
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18&5 AX HAS THE VALUE READ IN FROM THE 6845 
1866 
1861 01A4 8A IE 0049 R MOV BL, ,,"CRT MODE 
1868 01A8 2A FF SUB BH,BH - ; MODE VALUE TO BX 
1869 01AA 2E: 8A 9F 0169 R MOV AMOUNT SUBTRACTBL,CS:VI [BX] ; DETERMINE TO 
1810 01AF 28 C3 SUB AX, BX TAKE IT AWAY 
1611 0181 88 IE 004E R MOV BX, ,,"CRT START 
1812 0185 01 E8 5HR 8X,1 ­
1813 0787 28 C3 SUB AX,eX CONVERT TO CORRECT PAGE OR I GIN 
1814 0189 19 02 "NS V2 IF POSITIVE, DETERMINE MODE 
1815 0188 28 CO SUB AX,AX <0 PLAYS AS 0 
1816 
1811 DETERMINE MODE OF OPERATION 
1818 
1819 0180 '0'2: OETERM I NE MODE 
1880 0180 81 03 MOV CL.3 SET -8 SHTFT COUNT 
1881 018F 80 3E 0049 R 04 eMP .CRT MODE ,4 DETERMINE IF GRAPHICS OR ALPHA 
1882 01C4 12 29 "B V4 - ALPHA_PEN 
1683 01C6 80 3E 0049 R 01 eMP @CRT MODE.1 
1884 01CB 14 22 V4 - ALPHA_PEN 
1885 "E 
1886 1----- GRAPHICS MODE 
1667 
1886 01CD 82 28 MOV OL,40 DIVISOR FOR GRAPHICS 
1889 01CF F6 F2 DIY OL DETERMINE ROW(AL) AND COLUMNIAH)
1890 AL RANGE 0-99, AH RANGE 0-39 
1891 OETERM I NE GRAPH [C ROW POS I T I ON 
1892 
1893 0101 8A E8 MOV CH,AL SAVE ROW VALUE IN CH 
1894 0103 02 ED ADD CH.CH -2 FOR EVEN/ODD FIELD 
1895 0105 8A DC MDV 8L,AH COLUMN VALUE TO BX 
1896 0101 2A FF SUB SH,eH MULTI PLY BY 8 FOR MED I UM RES 
1891 0109 80 3E 0049 R 06 eMP _CRT MODE ,6 DETERM I NE MED I UM OR H! GH RES 
1898 010E 15 04 V3 ­"NE NOT HIGH RES 
1899 01EO Bl 04 MDV CL,4 SHIFT VALUE FOR HIGH RES 
1900 01E2 DO E4 SAL AH, I COLUMN VALUE TIMES 2 FOR HIGH RES 
1901 01E4 NOT HIGH RES 
1902 01E4 03 E3 BX ,CL MULTIPLY--16 FOR HIGH RES 
1903 
1904 t ----- OETERM I NE ALPHA CHAR POS I T I ON 
1905 
1906 01E6 8A 04 MOV OL,AH COLUMN VALUE FOR RETURN 
1901 07E8 8A FO MOV OH,AL ROlfi' VALUE 
1908 07EA CO EE 02 5HR OH,2 o I V I DE 8Y 4 FOR VALUE IN 0-24 RANGE 
1909 01EO E8 12 J"P SHORT '0'5 LIGHT_PEN_RETURN_SET 
1910 
1911 ALPHA MODE ON LI GHT PEN 
1912 
1913 01EF V4: ALPHA PEN 
1914 01EF F6 36 004A R DIY BYTE PTR @CRT_COLS DETERMINE ROW,COLUMN VALUE 
1915 01F3 8A FO NOV DH,AL ROWS TO OH 
1916 01F5 8A 04 MOV DL,AH CeLS TO OL 
1911 01F1 02 EO SAL AL,CL MULTIPLY ROWS" 8 
1918 01F9 8A E8 MOV CH,AL GET RASTER VALUE TO RETURN REG I STER 
1919 01F8 8A DC MOV 8L.AH COLUMN VALUE 
1920 07FO 32 FF XOR BH,BH TO BX 
1921 01FF 03 E3 SAL 8X ,eL 
1922 0801 V5: LIGHT PEN RETURN SET 
19230801 84 01 NOV AH,I INDICATE EVERY THING SET 
1924 0803 V6: LIGHT PEN RETURN 
1925 0803 52 PUSH OX SAVE RETURN VALUE liN CASEI 
1926 0804 88 16 0063 R MOV DX,@ADDR_6845 ; GET BASE ADDRESS 
1921 0808 83 C2 01 ADO OX,1 PO I NT TO RESET PARM 
1928 0808 EE OUT DX,AL ADDRESS, NOT DATA, IS IMPORTANT 
1929 060C SA POP OX RECOVER VALUE 
1930 0800 '0'1 ; RETURN_NO_RESET 
1931 0600 50 POP BP 
1932 060E SF POP 01 
1933 060F SE POP 51 
1934 0810 IF POP OS I DISCARD SAVED BX,CX,DX 
19350811 IF POP OS 
1936 0612 IF POP OS 
1931 0613 IF POP OS 
1938 0614 01 POP ES 
1939 0815 CF IRET 
1940 0816 READ_LPEN ENDP 
1941 0816 CODE ENDS 
1942 END 
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I PAGE 116,121 
Z TITLE BIOS ----- 06/10/85 BIOS ROUTINES 
3 .286C 

.LIST•5 0000 CODE SEGt.4ENT BYTE PUBL I C 
6 
1 PUBL I C EQU I Pt.4ENT I 
8 PUBLIC t.4Et.40RY SIZE DET , 

PUBLIC Nt.4I_INT_, - ­•10 
II EXTRN C8042:NEAR POST SEND 8042 COt.4t.4ANO ROUTINE 
IZ EXTRN Ct.40S READ:NEAR READ Ct.40S LOCATION ROUTINE 
13 EXTRN 01 I NEAR ~PARITY CHECK I ~ t.4ESSAGE 

EXTRN 02 I NEAR ~PARITY CHECK 2~ t.4ESSAGE
"15 EXTRN D2A1NEAR " ?????" UNKNOWN ADDRESS t.4ESSAGE 
16 EXTRN DDSINEAR LOAD IDS) WITH DATA SEGMENT SELECTOR 
11 EXTRN OBF 42:NEAR POST WAIT 8042 RESPONSE ROUTINE 
18 EXTRN PRT-HEXINEAR DISPLAY CHARACTER ROUTINEI. EXTRN PRT-SEG:NEAR 01 SPLA Y FIVE CHARACTER ADDRESS ROUT I NE 
ZO EXTRN P_t.4SGlNEAR 01 SPLA Y t.4ESSAGE STR I NG ROUTI ~E 
ZI 
ZZ ;--- INT 12 H ---------------------------------------------------------------­
Z3 t.4Et.40RY SIZE DETERt.4INE 

Z' THIS ROUTINE RETURNS THE At.40UNT OF t.4EMORY IN THE SYSTEt.4 AS 
Z5 DETERMINED BY THE POST ROUTINES. (UP TO 640Kl 
Z6 NOTE THAT THE SYSTEf,j MAY NOT BE ABLE TO USE I fa MEMORY UNLESS 
Z1 THERE I S A FULL COMPLEMENT OF 512K BYTES ON THE PLANAR. 
Z8 INPUT 
Z. NO REG I STERS 
30 THE .MEMORY SIZE VARIABLE IS SET QURING POWER ON DIAGNOSTICS 
31 ACCORDING TO THE FOLLOWING ASSUMPTIONS; 
3Z 
33 I. CONFIGURATION RECORD IN NON-VOLATILE MEMORY EQUALS THE ACTUAL3. MEMORY SIZE INSTALLED. 
35 
36 2. ALL INSTALLED MEMORY IS FUNCTIONAL. IF THE MEMORY TEST DURING 
31 POST INDICATES LESS, THEN THIS VALUE BECOMES THE DEFAULT. 
38 IF NON-VOLATILE t.4EMDRY IS NOT VALID (NOT INITLALIZED DR BATTERY 
3. FAILURE) THEN ACTUAL t.4EMORY DETERMtNED BECOMES THE DEFAULT • .,• 0 

3. ALL MEMORY FROt.4 0 TO 640K MUST BE CONT I GUOUS. 
'Z.3 OUTPUT 

I AX) ; NUMBER OF CONT I GUOUS 'K BLOCKS OF MEMORY.5 ; ------ - - - ----- - - --------- - - - ----------------------------- - -- - - -- - - - - - - - - - -- - - ­
'6 ASSUME CS:CODE,DS:DATA 

"48 0000 MEMORY SIZE OET I PROC FAR 
49 0000 FB - ST ,- - I NTERRUPTS BACK ON 
50 0001 IE PUSH OS SAVE SEGMENT 
51 0002 E8 0000 E CALL DOS ESTABLISH ADDRESSING 
52 0005 AI 0013 R MOV AX, .MEMORY SIZE GET VALUE 
53 0008 IF POP OS - RECOVER SEGt.4ENT 
54 0009 CF IRET RETURN TO CALLER 
55 OOOA t.4Et.40RY_SI ZE_DET_I ENDP 
56 
51 INT II H ---------------------------------------------------------------­
58 EQU I PMENT DETERt.41 NAT I ON 
5. THIS ROUTINE ATTEMPTS TO DETERt.4INE WHAT OPTIONAL 
60 DEVICES ARE ATTACHED TO THE SYSTEM. 

" INPUT 
6Z NO REGI STERS.3 THE .EQUIP FLAG VARIABLE IS SET DURING THE POWER ON 
6' DIAGNOSTICS USING THE FOLLOWING HARDWARE ASSUt.4PTlONS: 
6S PORT 03FA = INTERRUPT 10 REGISTER OF 8250 IPRlt.4ARY) 
66 02FA'" INTERRUPT 10 REGISTER OF 8250 ISECONDARY) 
61 81TS 1-3 ARE ALWAYS 0 
68 PORT 0376 = OUTPUT PORT OF PRINTER IPRIt.4ARYI6. 0216 ; OUTPUT PORT OF PRINTER (SECONDARY) 
10 03BC = OUTPUT PORT OF PRINTER (MONOCHROME-PRINTER) 
11 OUTPUT 
1Z lAX) IS SET, BIT SIGNIFICANT, TO INDICATE ATTACHED I/O 
13 BIT 15,14 = NUMBER OF PRINTERS ATTACHED 
14 BIT 13 ; INTERNAL t.400Et.4 INSTALLED 
15 BIT 12 NOT USED 
16 BiT If, !O,9 ; NUt.4BER OF RS232 CARDS ATTACHED 
11 BIT a = NOT USED 
18 BIT 1,6 = NUt.4BER OF DISKETTE DRIVES,. 00;1,01=2 ONLY !F""BIT 0::: 1 
80 BIT 5,4 = INITIAL VIDEO t.4DOE 

" 00 - UNUSED 
8Z 01 - 40X25 BW US I NG COLOR CARD 
83 10 80X25 8W USING COLOR CARD8. II - aOX25 BW USIN9 BW CARD 
85 
8. BIT 3 = NOT USED 
81 BIT 2 = NOT USED 
88 81T 1 ; MATH COPROCESSOR8. BIT 0 = 1 (IPL DISKETTE I NSTALLEDI 
.0 NO OTHER REG I STERS AFFECTED.,
.Z 
93 OOOA EQU I Pt.4ENT 1 PROC FAR ENTRY PO I NT FOR ORG OF84DH 
94 OOOA FB STI I NTERRUPTS BACK ON 
95 OOOB IE PUSH as SAVE SEGt.4ENT REG I STER 
96 OOOC E8 0000 E CALL 005 EST ABL J SH ADDRESS I NG 
97 OOOF AI 0010 R GET THE CURRENT"OV ~~,IlIEQUIP_FLAG SETT I NGS 
98 0012 IF POP RECOVER SEGt.4ENT 
99 0013 CF IRET RETURN TO CALLER 
100 0014 EQU I Pt.4ENT_l ENDP 
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101 PACiE 
102 ;-- HARDWARE INT 02 H -­ I NMI LEVEL) --------------------------------------­
103 NON-MASKA8L.E INTERRUPT ROUTINE (REAL MODE) 
104 nus ROUTINE WILL PRINT A "PARITY CHECK 1 OR 2" MESSAGE AND ATTEMPT 
105 TO FINO THE STORAGE LOCATION IN 8ASE 640K CONTAINING THE 8AD PARITY. 
106 
101 
108 

IF FOUND, THE SEGMENT ADDRESS WILL BE PRINTED. 
CAN BE FOUND (INTERMITTENT READ PR08LEM) 11117 
WHERE THE ADDRESS WOULD NORMALLY GO. 

IF NO PARITY ERROR 
WILL 8E DISPLAYED 

109 
110 PAR 1 TY CHECK 1 = PLANAR 80ARD MEMORY FA I LURE. 
III PAR I TY CHECK 2 = OFF PLANAR 80ARD MEMORY FA I LURE. 
112 
113 
114 0014 NM liNT , PROC NEAR 
115 
116 

001450 -PUSH AX I SAVE ORIGINAL CONTENTS OF lAX) 

117 0015 E4 61 IN AL,PORT 8 READ STATUS PORT 
1 18 0017 A8 CO TEST AL,PARITY ERR PARITY CHECK OR I fO CHECK? 
119 0019 75 07 .JNZ NMI_' - GO TO ERROR HALTS I F HARDWARE ERROR 
120 
121 001880 00 MOV AL,CMOS REG D ELSE 11 LEAVE NM! ON 
122 0010 E8 0000 E CALL CMOS READ - TOGGLE NM I US I NG COMMON READ ROUT JNE 
123 0020 58 POP AX­ RESTORE ORIGINAL CONTENTS OF (AXI 
124 0021 CF IRET EX I T NMI HANDL.ER 8ACK TO PROGRAM 
125 
126 
127 0022 NMI_' : HARDWARE ERROR 
128 0022 50 PUSH AX SAVE INITIAL CHECK MASK IN (Al) 
129 0023 80 80 "OV AL, CMOS REG D+NM I MASK TRAP INMII INTERRUPTS OFF 
130 0025 E& 70 OUT CMOS PORT, AL 
131 0027 80 AD MOV AL.oTs K8D o I SABLE THE KEYBOARD 
132 0029 E6 0000 E CALL C6042 - SEND COMMAND TO ADAPTER 
133 002C E8 0000 E CALL DOS ADORES S OATA SEGMENT 
134 002F 84 00 MOV AH,O INITIALIZE AND SET MODE FOR VIDEO 
135 
136 

0031 AD 0049 R 
0034 CD 10 

MOV 
INT 

AL, PCRT MODE 
10H -

GET CURRENT MODE 
CALL VIDEO_IO TO CLEAR SCREEN 

131 
138 01 SPLA Y "PAR I TY CHECK 1" ERROR MESSAGES 
139 
140 0036 58 POP AX RECOVER I NIT I AL CHECK STATUS 
141 0037 8E 0000 E MOV SI,DFFSET 01 PLANAR ERROR, ADDRESS "PARITY CHECK I" 
142 003A A8 80 TEST AL,PAR!TY CHECK CHECK FOR PLANAR ERROR 
143 003C 74 05 JZ NMI_2 - SKIP IF NOT 
144 
145 003E 50 PUSH AX SAVE STATUS 
146 003F E6 0000 E CALL P MSG DISPLAY "PARITY CHECK I" MESSAGE 
147 0042 5B POP AX AND RECOVER STATUS 
148 0043 
149 0043 8E 0000 E MOV SI,OFFSET 02 ADDRESS OF ~PARITY CHECK 2~ MESSAGE 
150 
151 

0046 AS 40 
0048 74 03 

TEST 
JZ 

AL,IO CHECK 
NMI 3­

I/O PAR I TY CHECK ? 
SK 1 P J F CORRECT ERROR D I SPLAYED 

152 0041. E8 0000 E CALL P_MSG DISPLAY "PARITY CHECK 2" ERROR 
153 
154 TES T FOR HOT NM I ON PL.ANAR PAR I TY LINE 
155 
156 0040 NMI 3: 
157 0040 E4 61 IN AL,PORT B 
158 004F OC DC OR AL,RAM PAR OFF TOGGLE PAR I TY CHECK ENA8LES 
159 0051 E6 61 OUT PORT 8~AL ­
160 0053 24 F3 AND AL, RAM PAR ON TO CLEAR THE PEND I NG CHECK 
161 0055 E6 61 OU1 PORT_B~AL ­
162 
163 0057 FC CLO SET 0 I RECT I ON FLAG TO INCREMENT 
164 005B 28 02 SUS OX.DX PO I NT (OX) AT START OF REAL MEMORY 
165 005A 28 F6 SUS 51,51 SET 1511 TO START OF 105:1 
166 005C E4 61 IN AL,PORT 8 READ CURRENT PARITY CHECK LATCH 
167 005E A8 CO TEST AL,PARITY ERR CHECK FOR HOT NM I SOURCE 
168 0060 75 19 JNZ NMI_5 - SKIP IF ERROR NOT RESET 10ISPL.AY ??11 
169 
110 
111 

;----­ SEE IF LOCATION THAT CAUSED PARITY CHECK CAN BE FOUND IN BASE MEMORY 

172 006288 IE 0013 R "OV 8X,.MEMORY_SIZE ; GET BASE MEMORY SIZE WORD 
173 0066 
174 0066 BE DA "OV DS,DX PO I NT TO 64K SEGMENT 
175 0068 89 8000 MOV CX,4000H02 SET WORD COUNT FOR 64 KB SCAN 
176 0068 F3/ AD REP LODSW READ 64 KB OF MEMORY 
I T7 0060 E4 61 IN AL,PORT 8 READ PARITY CHECK LATCHES 
17B 006F A6 CO TEST AL,PARITY ERR CHECK FOR ANY PAR I TY ERROR PEND I NG 
179 0071 75 10 JNZ NMI_6 - GO PRINT SEGMENT ADDRESS IF ERROR 
180 
181 0073 80 C6 10 ADO DH,010H PO I NT TO NEXT 64K BLOCK 
182 0076 83 E8 40 5U8 8X, 1&0°4 DECREMENT COUNT OF 1024 8YTE SEGMENTS 
183 0079 T7 E8 JA NM1_4 L.OOP T1 LL ALL 64K SEGMENTS DONE 
184 0078 
185 0078 8E 0000 E MOV SI,OFFSET D2A PRINT ROW OF 11111 IF PARITY 
186 007E E8 0000 E CALL P _MSG CHECK COULD NOT BE RE-CREATED 
187 OOBI FA eLi 
188 0082 F4 HLT HALT SYSTEM 
189 
190 0083 
191 0083 E8 0000 E CALL PRT SEG PR 1NT SEGMENT VALUE liN OX) 
192 0086 80 28 "OV AL,'( , PRINT (51 
193 0088 E8 0000 E CALL PRT HEX 
194 0088 BO 53 HOV AL,'S' 
195 0080 E8 0000 E CALL PRT HEX 
196 0090 80 29 HOV AL,') , 
,97 0092 E8 0000 E CALL PRT_HEX 
198 0095 FA CLI HAL T SYSTEM 
199 0096 F4 HL1 
200 
20 I 0097 NMI INT_I ENDP 
202 
203 0097 CODE ENDS 
204 END 
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I PAGE 118,121 
2 TITLE BIOSI ---- 06/10/85 INTERRUPT ISH 8[05 ROUTINES 
3 .286C 
4 .L I ST 
5 0000 CODE SEGMENT BYTE PUBL I C 
6 
7 PUBL I C CASSETTE 10 I 
8 PUBL I C GATE A20- ­
9 PUBL I C SHUT9 
10 
II EXTRN CMOS READ: NEAR ; READ CMOS LOCA T I ON ROUT I NE 
IZ EXTRN CMOS-WR I TE: NEAR I WRITE CMOS LOCATION ROUTINE 
13 EXTRN CONF-TBL: NEAR ; SYSTEM/BIOS CONFIGURATION TABLE 
I. EXTRN DDS:NEAR ; LOAD {oS) WITH DATA SEGMENT SELECTOR 
15 EXTRN PROC_SHUTDOWN: NEAR ; 60286 HARDWARE RESET ROUTINE 
I. 
17 INT 15 H ------------------------------- -------------------------------- ­
18 INPUT - CASSETTE I/O FUNCTIONS 
19 
20 (AH) = OOH 
21 (AH) = OIH 
22 (AH) = 02H 
23 (AH) = 03H 
24 RETURNS FOR THESE FUNCTIONS ALWAYS IAHI = 86H. CY = 1) 
25 [F CASSETTE PORT NOT PRESENT 
Z' 
27 INPUT - UNUSED FUNCT IONS 
28 (AH) = 04H THROUGH 1FH 
29 RETURNS FOR THESE FUNCTIONS ALWAYS (AHI = 86H, CY = 1) 
30 (UNLESS INTERCEPTED BY SYSTEM HANDLERS) 
31 NOTE: THE KEYBOARD INTERRUPT HANDLER [NTERRUPTS WITH AH=4FH 
32 
33 EXTENS IONS 
34 (AH) = 80H DEVICE OPEN 
35 IBX) ::: DEVICE ID 
3. (CX) = PROCESS ID 
31 
38 (AHI = 81H DEVICE CLOSE 
39 (BX) '" DEV[CE to 
40 ICX) = PROCESS 10 

.. 41 
42 {AHI ::: 82H PROGRAM TERMINATION 
43 (aXI = DEVICE 10 

'5 {AHI = 83H EVENT WA IT 
.6 
41 (ALl ::: OOH SET INTERVAL 
48 (ES:BX) POINTER TO A BYTE IN CALLERS MEMORY 
49 THAT WILL HAVE THE HIGH ORDER 81T SET 
50 AS SOON AS POSSIBLE AFTER THE INTERVAL 
51 EXPIRES. 
52 (CX,OX) NUMBER OF MICROSECONDS TO ELAPSE BEFORE 
53 POSTING. 
54 {ALI = OIH CANCEL 
55 
5. RETURNS: CARRY IF AL 'NOT ::: OOH OR 01 H 
57 OR IF FUNCTION AL:::O ALREADY BUSY 
58 
59 (AH) 84H .JOYSTICK SUPPORT 
60 (OX) OOH - READ THE CURRENT SWITCH SETTINGS 
61 RETURNS AL ::: SWITCH SETTINGS (BITS 7-41 
62 (DXI '" OIH - READ THE RESISTIVE INPUTS 
63 RETURNS AX = A (.) VALUE 
6. BX = A(y) VALUE 
65 ex ::: B(.I VALUE 

OX = Bly! VALUE 
61 
.8 IAH) 85H SYSTEM REQUEST KEY PRESSED 
69 (AL) ::: OOH MAKE OF KEY 
10 (ALI ::: 01H BREAK OF KEY 
11 
1Z (AHI WA IT 
13 (CX,DX} NUMBER OF MICROSECONDS TO ELAPSE BEFORE 
14 RETURN TO CALLER 
75 
76 (AHI 81H MOVE BLOCK 
77 (CX I NUMBER OF WORDS TO MOVE 
18 (ES:sl) POINTER TO DESCRIPTOR TABLE 
19 
80 (AHI 88H EXTENDED MEMORY SIZE DETERM] NE 
8 I 
82 (AHI 89H PROCESSOR TO VIRTUAL MODE 
83 
84 (AHI 90H DEV I CE BUSY LOOP 
85 (A.L) SEE TYPE CODE 
86 
81 (AH) 9IH I NTERRUPT COMPLETE FLA.G SET 
88 ( AL I TYPE CODE 
89 OOH -> 7FH 
90 SEA I ALLY REUSABLE DEV ICES 
91 OPERATING SYSTEM MUST SERIALIZE ACCESS 
92 BOH -> BFH 
93 REENTRANT DEVICES; ES:8X IS USED TO 
9. DISTINGUISH DIFFERENT CALLS (MULTIPLE 110 
95 CALLS ARE ALLOWED S] MULTANEOUSLY) 
96 COH -> FFH 
91 WA I T ONLY CALLS -- THERE I S NO 
98 COMPLEMENT ARY • POST' FOR THESE WA I TS. 
99 THESE ARE TIMEOUT ONLY. TIMES ARE 
100 FUNCTION NUMBER DEPENDENT. 

'" 102 TYPE DEseR I PT I ON TIMEOUT 

103 

104 DOH ::: DISK YES 
105 OIH ::: DISKETTE YES 
106 02H = KEYBOARD NO 
101 80H ::: NETWORK NO 
108 ES :8X --> NCB 
109 FDH ::: 0 I SKETTE MOTOR START YES 
110 FEH ::: PRINTER YES 
III 
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112 PAGE 
113 (AH} = COH RETURN CONFIGURATION PARAMETERS POINTER 
114 RETURNS 
115 (AH) = OOH AND CV: 0 (IF PRESENT ELSE 66 AND CY= 1 ) II. (ESIBX)' = PARAMETER TABLE ADDRESS POINTER 
117 WHERE: 
118 
11. OW 8 LENGTH OF FOLLOW I NG TABLE 
120 DB MODEL BYTE SYSTEM MODEL BYTE 
121 DB TYPE BYTE SYSTEM MODEL TYPE BYTE 
122 DB BIOS:LEVEL BIOS REVISION LEVEL 
123 Da , 0000000 = OMA CHANNEL 3 USE BY BIOS 
124 01000000 = CASCADED INTERRUPT LEVEL 2 
125 00100000 = REAL TIME CLOCK AVAILABLE 
12. 00010000 = KEYBOARD SCAN CODE HOOK IAH 
127 Da RESERVED 
128 Da RESERVED 
12' Da RESERVEO 
130 Da RESERVED 
131 
132 
133 
134 ASSUME CS:COOE 
135 
13. 0000 CASSETTE ID I PROC FAR 
137 0000 FB sn- ENABLE INTERRUPTS 
138 000 I 60 FC 80 CNP AH,080H CHECK FOR RANGE 
13' 0004 72 4E CI RETURN IF 00-lFH"a 
140 0006 60 FC CO CNP AH,OCOH CHECK FOR CONF I GURAT I ON PARAMETERS 

141 0009 14 ~I CONF FARMS
"E 
142 OOOB 60 EC 80 sua AH,OBOH BASE ON 0 
143 OOOE OA E4 DR AH,AH 
144 0010 14 48 "Z DEV OPEN ~ DEVICE OPEN 
145 0012 FE CC DEC AH -
14. 0014 74 44 "Z DEV CLOSE DEV (CE CLOSE 
141 0016 FE CC DEC AH -
148 0016 14 40 "Z PROG_ TERM PROGRAM TERMINATION 
14. OOlA FE CC DEC AH 
150 OOIC 74 47 "Z EVENT_WAIT EVENT WA IT 
151 ODIE FE CC DEC AH 
152 0020 75 03 ND7 JOYSTICK"NZ 
153 0022 E9 0000 R "NP -STICK .JOYSTICK BIOS 

-"0'154 0025 NOT_JOYSTICKI 
155 0025 FE CC DEC AH 
IS. 0021 74 31 "Z SYS_REQ SYSTEM REQUEST KEY 
151 0029 FE CC DEC AH 
158 002B 14 01 "Z CI WAIT 
15' 0020 FE CC DEC AH -A 

,.0 002F 75 06 "NZ CI a 
0031 E9 OlCA R "NP BLOCKMOVE MOVE BLOCK 

,.2 
163 0034 E9 016A R CI AI "NP WAIT WAIT 

'., 
-

'.4 
'.5 0037 FE CC CI BI DEC AH 
I •• -
,.7 0039 75 03 CI C 
'.8 "NP003B E9 03EE R "N' EXT_MEMORY ; GO GET THE EXTENOEO MEMORY 
I.' 
170 003E FE CC CI CI DEC AH 
171 0040 75 03 - CI D CHECK FOR FUNCT I ON 89H"N'172 0042 E9 03FA R "NP SET_VMOoE SWAP TO V I RTUAL MOOE 
173 
174 0045 60 EC 01 CI DI SUB AH,l CHECK FOR FUNCT I ON 90H 
175 0046 15 03 CI E GO IF NOT 

- "N'17. 004A E9 0483 R "NP DEVICE_BUSY 
177 

178 0040 FE CC CI EI DEC AH CHECK FOR FUNCT I ON 8BH 

17. 004F 75 03 CI GO IF NOT 
180 0051 E9 0461 R "NP INT_CqMPLETE 

- "N' 
181 
182 0054 B4 86 CI = NOV AH, B6H SET BAD COMMAND 
183 0056 F9 STC SET CARRY FLAG ON 

184 0051 CI -F, 

185 0057 CA 0002 RET FAR RETURN EXIT FROM ROUTINES 

18. 
187 
188 005A DEV_OPEN: ; NULL HANDLERS 
18. 
190 005A oEV_CLOSE: 
191 
,.2 005A PROG_TERMI 
"3 
194 OOSA SYS REQ: 
'.5 005A EB FB - .JMP CI F RETURN 
I •• 005C CASSETTE_IO_I ENDP 
197 
198 005C CONF FARMS PROC NEAR 
I •• 005C OE - PUSH CS GET CODE SEGMENT 
200 0050 07 PDP ES PLACE I N SELECTOR PO INTER 
201 OOSE BB 0000 E NOV ex, OFF SET CONF TBL GET OFFSET OF PARAMETER TABLE 
202 0061 32 E4 XOR AH,AH - CLEAR AH AND SET CARRY OFF 
203 0063 EB F2 ""P CI F EX I T THROUGH COMMON RETURN 
204 0065 CONF _PARMS ENDP 
205 
20. 0065 EVENT WA I T PROC NEAR 
207 - ASSUME oS:oATA 
208 0065 IE PUSH OS SAVE 
20' 0066 E6 0000 E CALL DDS 
210 0069 OA CO OR AL,AL 
211 006B 74 08 EVENT WA IT 2 GO I F ZERO 
212 0060 FE C8 "'DEC CHECK IF 1AL - ­
213 006F 14 45 EVENT WAIT 3 

-
215 0072 F9 5TC SET CARRY 
21. 0071 IF "' POP OS - RESTORE DATA SEGMENT 

21. 0013 EB E2 "NP CI_F EXIT 
217 
218 0015 EVENT WAIT 2: 
21' 0075 FA - CLI NO I NTERRUPTS ALLOWED 
220 0016 F6 06 OOAO R 01 TEST (lRTC WAIT FLAG,OI CHECK FOR FUNCT I ON ACT J VE 
221 0018 74 as EVEN'i'_WAIT_'"Z222 0010 FB STI ENABLE INTERRUPTS 
223 001E IF PDP OS 
224 001F F9 STC SET ERROR 
225 OOBO EB os "NP RETURN 
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227 0082 EVENT WA IT I,-228 0082 E4 A I IN - AL,rNTBOI ENSURE I NTERRUPT UNMASKED 
229 0084 E8 00 oMP '.2 
230 00B6 24 FE AND AL,OFEH 
231 OOBB E6 A I OUT [NTBOI,AL 
232 OOBA 8C 06 009A R MOV 'lIUSER FLAG SEG,ES SET UP TRANSFER TABLE 
233 008E 89 IE 009B R MOV Il'IUSER::::FLAG~BX 
234 0092 89 OE 009E R MOV Il'IRTC_HJGH,CX 
235 0096 89 15 009C R MOV Il'IRTC_LOW,DX 
235 009A C5 06 OOAO R 01 MOV Il'IRTC _WAIT_FLAG,OI SET ON FUNCT[ON ACTIVE SWITCH 
237 009F 80 08 MOV AL, C~OS_REG_B ENABLE PIE 
238 OOA I E8 0000 E CALL C~OS READ READ CMOS LOCA T I ON 
239 00A4 24 7F AND AL.01FH CLEAR SET 
240 00A6 DC 40 OR AL,040H ENABLE PIE 
241 00A8 50 PUSH AX SAVE AH 
242 00A9 8A EO MDV AH,AL PLACE DATA INTO DATA REGISTER 
243 OOAB 80 08 MOV AL .C~OS REG_B ADDRESS ALARM REG I STER 
244 OOAo E8 0000 E CALL C~OS WRITE PLACE DATA [N AH [NTO ALAR~ REG [S TER-245 OOBO 58 POP AX RESTORE AH 
245 OOBI IF POP DS 
247 00B2 F8 STI ENABLE INTERRUPTS 
248 00B3 F8 CLC CLEAR CARRY 
249 00B4 EB AI oMP C I F 
250 -
251 CANCEL 
252 
253 00B6 EVENT_WAIT 3, 
254 00B6 50 PUSH SAVE 
255 00B7 FA CLI D[SABLE INTERRUPTS 
255 00B8 88 OBOB MOV AX, X·CMOS_REG_B TURN OFF PIE 
257 OOBB EB 0000 E CALL C~OS READ GET ALARM REGISTER 
258 OOSE 24 8F AND AL,OBFH CLEAR PIE 
259 OOCO 86 EO XCHG AH,AL PLACE INTO WR I TE REG I 5 TER 
260 00C2 E8 0000 E CALL C~OS WR [TE WR I TE BACK TO ALARM REG I STER 
261 00C5 58 PDP AX RESTORE AH -
262 00C6 C6 06 OOAO R 00 MDV Il'IRTC WAIT_FLAG,O SET FUNCT ION ACT I VE FLAG OFF 
263 00C8 F8 STI ENABLE INTERRUPTS -
254 OOCC IF PDP OS RESTORE DATA SEGMENT 
255 OOCO F8 CLC SET CARRY OFF 
255 OOCE E8 87 oMP C I F RETURN 
257 -
268 EVENT WAIT ENOP 
269 JOY STICK ---~----------- ---------------­
270 THIS ROUTINE WILL READ THE ,JOYSTICK PORT 
271 
272 INPUT 
273 10XI =0 READ THE CURRENT SWITCHES 
274 RETURNS IALI= SWITCH SETTINGS IN BITS 
275 
276 IDX)=I READ THE RESISTIVE INPUTS 
277 RETURNS IAXI=AI~I VALUE 
278 IBXI::;;Alyl VALUE 
279 ICXI=81~1 VALUE 
280 IDXI=Bly) VALUE 
281 
282 CY FLAG ON I F NO ADAPTER CARD OR I NV AL I 0 CALL 
283 
284 
285 0000 oDY STICK PROC NEAR 
286 0000 STI I NTERRUPTS BACK ON 

-
287 0001 8B C2 MOV AX,DX GET SUB FUNCT I ON CODE 
288 0003 BA 020 I MDV DX,20 1 H ADDRESS OF PORT 
289 0 006 OA CO OR AL,AL 
290 0008 74 OB JZ JOY 2 READ SW ITCHES 
291 OODA FE C8 DEC AL 
292 OODC 74 OC OZ OOY 3 READ RESISTIVE [NPUTS 
293 OODE E9 0054 R oMP CI GO TO ERROR RETURN 
294 OOEI OOY I, 
295 OOE 1 FB STI 

-
296 00E2 E9 0057 R oMP C I F GO TO COMMON RETURN 
297 
298 DOES OOY 2,-299 ODES EC IN AL,DX 
300 00E6 24 FO ANO AL,OFOH STR I P UNWANTED BITS OFF 
30 lODES EB F7 oMP OOY I FINISHED 
302 
303 OOEA OOY 3, 
304 OOEA B3 0 I MOV BL, I 

-
305 OOEC E8 0108 R CALL TEST_CORD 
306 OOEF 51 PUSH ex SAVE A(X) VALUE 
307 OOFO B3 02 MOV BL,2 
308 00F2 ES 0108 R CALL TEST_CORD 
309 00F5 51 PUSH ex 
310 00F6 B3 04 MOV BL,4 
311 00F8 E8 0108 R CALL TEST_CORD 
312 OOFS 51 PUSH ex SAVE SIX) VALUE 
313 OOFC B3 MDV BL,B 
31400FEE80108R CALL TEST CORD 
315 0 I 0 I 8B 01 MDV DX,CX SAVE 81Y) VALUE 
316 0 I 03 59 POP CX GET 81XI VALUE 
317 0 I 04 5B POP 8X GET AIY) VALUE 
318 0 I 05 58 POP AX GET AIXI VALUE 
319 0 I 06 EB 09 oMP OOY I FIN I SHED - RETURN 
320 
321 0 I 08 TEST CORD PROC NEAR 
322 0 I 08 52 PUSH OX SAVE 
323 0 I 09 FA CLI BLOCK INTERRUPTS WHILE READING 
324 0 I OA BO MOV ALtO SET UP TO LATCH T I MER a 
325 0 I OC E6 43 OUT TIMER+3,AL 
326 0 I OE EB 00 oMP '.2 
327 0 I 10 E4 40 IN AL, T I ~ER READ LOW BYTE OF T I MER 0 
328 0112 EB 00 oMP '.2 
329 0114 8A EO MOV AH,AL 
330 0 116 E4 40 IN AL. TIMER READ HIGH BYTE OF TI~ER 0 
331 0 118 86 EO XCHG AH,AL REARRANGE TO HIGH. LOW 
332 01 I A 50 PUSH AX SAVE 
333 0 I I B 89 04FF MOV CX,4FFH SET COUNT 
334 01 IEEE OUT oX,AL FIRE TI~ER 
335 011 F EB 00 JMP '.2 
336 0121 TEST CORD I,-
337 0121 EC IN AL,DX READ VALUES 
338 0122 84 C3 TEST AL,BL HAS PULSE ENDED 7 
339 0124 EO F8 LOOPNZ TEST- CORD- I 
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340 0126 83 F9 00 e"p CX,O 
341 0129 59 pop ex ; ORIGINAL COUNT 
342 012A 75 04 JNZ SHORT TEST CORD 2 
343 012C 28 C9 SUB CX,CX - - ; SET 0 COUNT FOR RETURN 
344 012E E8 28 J"P SHORT TEST_CORD_3 ; EXIT WITH COUNT = 0 
345 0130 TEST CORD 2; 
346 0130 80 00 - M~V AL,O SET UP TO LATCH TIMER 0 
341 0132 E6 43 OUT TIMER+3,AL 
346 0134 E8 00 JMP "234. 0136 E4 40 IN AL,TIMER ~ READ LOW BYTE OF T rMER 0 
350 0138 8A EO MOV AH,AL 
351 013A EB 00 JMP 
352 013C E4 40 IN AL,TIMER READ HIGH 8YTE OF TIMER 0"2 
353 013E 86 EO XCHG AH.AL REARRANGE TO HIGH.LOW 
354 
355 0140 3B C8 CMP CX,AX CHECK FOR COUNTER WRAP 
356 0142 13 OB JAE TEST CORD 4 GO IF NO 
351 0144 52 PUSH DX ­ -
356 0145 8A FFFF MOV DX,-I 
35. 
360 0148 2B DO SUB OX,AX ; ADJUST FOR WRAP 
361 014A 03 CA ADD CX,DX 
362 014C SA POP ox 
363 0140 E8 02 JMP SHORT TEST_CORD_5 
364 
36S 014F TEST CORD 4: 
366 014F 2B C8 - 508 CX,AX 
361 0151 TEST CORD 5: 
366 0151 81 EI IFFO - AND CX,IFFOH ADJUST 
30' 0155 CI E9 04 S"R CX,4 
310 
311 0158 TEST CORD 3: 
312 0158 F8 - Si'l I NTERRUPTS BACK ON 
313 0159 8A 0201 MOV DX,20lH FLUSH OTHER IIIF'UTS 
314 015C 51 PUSH cx 
315 015D 50 PUSH AX 
316 o15E 89 04FF MOV CX,4FFH ; COUNT 
311 0161 TEST CORD 6: 
316 0161 EC - IR AL.OX 
31' 0162 A8 OF TEST AL,OFH 
360 0164 EO FB LOOPNZ TEST_CORD_6 
361 
362 0166 58 POP AX 
363 0167 59 POP CX 
364 0168 SA POP OX I SET COUNT 
385 
386 0169 C3 RET ; RETURN 
361 
366 o16A TEST CORD ENOP 
36' 016A JOY_STICK ENDP 
3.03., 016A WAIT PROC NEAR 
3'2 016A IE PUSH OS SAVE 
3'3 0168 E8 0000 E CALL DDS 
3'4 016E F6 06 OOAO R 01 TEST ORTC WAIT FLAG,OI TEST FOR FUNCTION ACTIVE 
3'S 01731405 JZ WAIT-' ­
3'0 0175 IF POP OS ­

3" 0176 F9 STe SET ERROR 
3.6 0171 E9 0057 R JMP RETURN 
3" 017A 
400 017A FA eLI NO I NTERRUPTS ALLOWED 
401 0178 E4 AI IN AL,INTBO' ENSURE INTERRUPT UNMASKED 
402 0170 E8 00 J"P '.2403 o17F 24 FE AND AL,OFEH 
404 0181 E6 Al OUT INTBOI,AL 
405 01838C IE 009A R MOV 
400 0187 C7 06 0098 R OOAO R MOV :~~~~-~~:~7~~~s~~ (lRTC wll ~E~L~6 TRANSFER TABLE 

401 0180 89 OE 009E R MOV 
406 0191 89 16 009C R MOV :~+g-~b~~DiX - ­

"4 

40. 0195 C6 06 OOAO R 01 NOV ORTC-WAIT FLAG,OI I SET ON FUNCTION ACTIVE SWITCH 
410 o19A 50 PUSH AX - - ; SAVE (AHI 
411 019888 0808 NOV AX,X·CMOS REG B ; ENA8LE PIE 
412 o19E E8 0000 E CALL CMOS REAO- - ; READ ALARM 8YTE 
413 01AI 24 7F AND AL,OTFH I CLEAR SIT BIT 

01A3 OC 40 OR AL.040H ; ENABLE PIE BIT 
415 01 AS 86 EO XCHG AH,AL ; DATA TO WORK REGISTER 
416 01 A 7 E8 0000 E CALL CMOS WR I TE ; WR I TE NEW ALARM BYTE 
411 OIAA 58 POP AX - ; RESTORE {AHI 
416 
41' I·-~-- WAIT TILL RTC TIMEOUT POSTED (WITH ERROR TIMEOUT)
420 
421 01A8 F8 511 ; ENABLE INTERRUPTS... 01AC 51 PUSH CX 
423 01 AD 52 PUSH ox SAVE CALLERS PARAMETERS 
424 01AE 87 Dl XCHG OX,CX SWAP COUNT WORK REG I STERS 
425 OIBO WAIT_2: 

420 0180 F6 06 OOAO R 80 TEST CHECK FOR ENO OF WA I T - CLEAR CARRY
:~~~_~A IT_FLAG, 080H
421 0lB5 EI F9 LOOPZ DECREMENT TIMEOUT DELAY TILL WAIT END 
426 0187 75 05 JNZ WA IT-9 EXIT IF RTC TIMER WAIT ENDED FLAG SET... 0189 83 EA 01 SUB DX,I- DECREMENT ERROR TIMEOUT COUNTER 
430 018C 13 F2 JNC WAIT_2 LOOP TILL COUNTERS TIMEOUT 
431 018E 
432 01BE C6 06 OOAO R 00 MOV ORTC WAIT FLAG,O SET FUNCT 1ON I NACT I VE 
433 0lC3 SA POP ox - ­
'34 oIC4 59 POP cx RESTORE CALLERS PARAMETERS 
'35 0lC5 IF POP OS 
'30 oIC6 F8 CLC CLEAR CARRY FLAG 
431 0lC7 E9 0057 R JMP 
436 

OICA ENDP'3' 

5-166 BIOS1 




IBM Personal Computer MACRO Assembler Vers,oro 2.00 '-5 
BIOSI ---- 06/10/85 INTERRUPT 15H BIOS ROUTINES 06-10-85 

440 PAGE 

441 ;--- INT 15 H -- ( FUNCTION 81 H - BLOCK MOVE I ----------------------------- ­
442 

443 THIS BIOS FUNCTION PROVIDES A MEANS FOR A REAL MODE PROGRAM OR SYSTEM 

444 TO TRANSFER A BLOCK OF STORAGE TO AND FROM STORAGE ABOVE THE 1 MEG 

445 AOORESS RANGE IN PROTECTED MODE SPACE BY SWITCHING TO PROTECTED MODE. 

446 

447 ENTRY: 

446 (AHI " 81H (FUNCTION CALLI - BLOCK MOVE. 

449 (CX) " WORD COUNT OF STORAGE BLOCK TO BE MOVED. 

450 NOTE I MAX COUNT" MOOH FOR 32K WORDS (65K 8YTES) 

451 ES:SI " LOCATION OF A GOT TABLE BUILT BY ROUTINE USING THIS FUNCTION. 

452 

453 (ES:SI) POINTS TO A OESCRIPTOR TABLE (GOT) BUILT BEFORE INTERRUPTING 

454 TO THIS FUNCTION. THE DESCRIPTORS ARE USE TO PERFORM THE BLOCK 

455 MOVE I N THE PROTECTED MODE. THE SOURCE ANO TARGET DESCR I PTORS 

456 BUILT BY THE USER MUST HAVE A SEGMENT LENGTH" 2 • CX-I OR GREATER. 

457 THE DATA ACCESS RIGHTS BYTE MUST BE SET TO CPLO-R/W 193H). THE 

456 24 BIT ADDRESS (BYTE HI. WORD LOWI MUST BE SET TO THE TARGET/SOURCE. 

459 

460 NO I NTERRUPTS ARE ALLOWED OUR I NG TRANSFER. LARGE BLOCK MOVES 

461 MAY CAUSE LOST INTERAUPTS. 

462 

463 EXIT: 

464 (AH) "DOH I F SUCCESSFUL 

465 (AH) = OIH IF MEMORY PARITY (PARITY ERROR REGISTERS ARE CLEARED) 

466 (AHI ,. 02H IF ANY OTHER EXCEPTION INTERRUPT ERROR OCCURRED 

467 IAHI = 03H IF GATE ADDRESS LINE 20 FAILED 

466 ALL REGISTERS ARE RESTORED EXCEPT IAHI. 

469 

470 I F SUCCESSFUL - CARRY FLAG = a 

471 IF ERROR ------ CARRY FLAG = I 

472 

473 DESCRIPTION: 

414 

475 1. SAVE ENTRY REGISTERS AND SETUP FOR SHUTDOWN EXIT. 

476 2. THE REQUIRED ENTRIES ARE BUILT IN THE GOT AT (ES:SI I. 

477 3. GATE ADDRESS LINE 20 ACTIVE. CLI AND SET SHUTDOWN CODES. 

476 4. THE IDTR 15 LOADED AND POINTS TO A ROM RESIDENT TABLE. 

479 5. THE GDTR IS LOADED FROM THE OFFSET POINTER IES:SI I. 

460 6. THE PROCESSOR IS PUT I NTO PROTECTED MODE. 

461 7. LOAD (OS) AND (ES I WITH SELECTORS FOR THE SOURCE AND TARGET. 

462 8. DS:SI (SOURCEI (ESIDI J (TARGET) REP MOVSW IS EXECUTED. 

483 9. CHECK MADE FOR PAR I TV ERRORS. 

464 10. REAL MODE RESTORED WHEN SHUTDOWN 09H IS EXECUTED. 

465 11. ERRORS ARE CHECKED FOR AND RETURN CODES ARE SET FOR IAHI. 

466 12. ADDRESS LINE 20 GATE IS DISABLED. 

467 13. RETURN WITH REGISTERS RESTORED AND STATUS RETURN CODE. 

466 (FOR PC-AT COMPATIBILITY ZF.. I IF SUCCESSFUL. ZF=O IF ERROR.) 

469 ; - ---- - - - - - - - - - - - - - -- - - - - - - - - -- - - ---.------------------------ - - - - - - - --- -- - - -- - ­
490 , 
491 I THE FOLLOWING DIAGRAM OEPICTS THE ORGANIZATION OF A BLOCK MOVE GOT. 

492 

493 GOT 

494 (ES:SI) 

495 ---------- ­
496 I 
497 '00 
496 DUMMY I 2'.' THE FIRST DESCRIPTOR IS THE REQUIRED DUMMY...11i
499 {USER INITIALIZED TO 01 
500 '08 

__ 

501 THE SECOND OESCR I PTOR PO I NTS TO THE GOT 
502 TABLE AS A DATA SEGMENT. 
503 (USER INITIALIZED TO 0 - MODIFIED BY BIOS)I::::~~~;~~~:::: I
504 3. THE THIRD DESCRIPTOR POINTS TO THE SOURCE 
505 I GOT I TO BE MOVED. (FROM) 
506 "8 1---------------1 (USER INITIALIZED) 
507 I TARGET I 4. THE FOURTH DESCR IPTOR POINTS TO THE 
506 I GOT I DESTINATION SEGMENT. (TO) 
509 '20 1---------------1 (USER INITIALIZED) 
510 I BIOS I 5. THE FIFTH IS A DESCRIPTOR THAT BIOS USES 
511 I (CS) I TO CREATE THE PROTECTED MODE CODE SEGMENT. 
512 +28 1---------------1 (USER INITIALIZED TO 0 - MODIFIED BY BIOSI 
513 I {55) I 6. THE SIXTH DESCRIPTOR IS USED BY BIOS TO 
514 CREATE A PROTECTED MODE STACK SEGMENT. 
515 '--- ---- --------! (USER INITIALIZED TO 0 - BY BIOSIMODIFIED 
516 {POINTS TO USERS STACK) 
517 
516 
519 SAMPLE OF SOURCE OR TARGET DESCR IPTOR 
520 
521 SOURCE_TARGET_DEF STRUC 
522 
523 SEG LIMIT OW ? SEGIlENT LIMIT /1-65536 BYTES) 
524 LO WORD DW ? 24 BIT SEGMENT PHYSICAL 
525 HI-BYTE DB ? ADDRESS 10 TO (I 6M- I I I 
526 DATA ACC RIGHTS DB 93H ACCESS RIGHTS BYTE (CPLO-R/WI 
527 RESERVED- OW o RESERVED WORD (MUST BE ZERO I 
526 
529 SOURCE_TARGET_OEF ENDS 
530 
531 
532 
533 THE GLOBAL DESCRIPTOR TABLE (ACTUAL LOCATION POINTED TO BY ES:SI) 
534 
535 BLOCKMDVE GOT DEF STRUC 
536 0000 - - OQ 7 FIRST DESCRIPTOR NOT ACCESSIBLE 
537 0008 CeDT LOC DQ ? LOCATION OF CALLING. ROUTINE GOT 
538 0010 SOURCE DQ ? SOURCE OESCR IPTOR 
539 0018 TARGET DQ ? TARGET DESCR I PTOR 
540 0020 BIOS CS DQ ? BIOS CODE DESCR I PTOR 
541 0028 TEMP-SS DQ ? STACK OESCR I PTOR 
542 0030 BLOCKMOVE_GOT_OEF ENDS 
543 
544 OICA BLOCK MOVE PROC NEAR 
545 
546 OICA FC CLD SET DIRECT I ON FORWARD 
541 OICB 60 PUSHA SAVE GENERAL PURPOSE REGISTERS 
548 OICC 06 PUSH ES SAVE USERS EXTRA SEGMENT 
549 OICO IE PUSH OS SAVE USERS DATA SEGMENT 
550 
551 SAVE THE CALLING ROUTlNE"S STACK 
552 
553 01CE E8 0000 E CALL DDS ; SET OS TO OATA AREA. 
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554 0101 8C 16 0069 R 
555 0105 89 26 0067 R 
55. 
557 
558 
559 
5.0
5.' 
562 0109 8C CO 
563 010B 8E 08 
564 0100 8A F4 
565 OIDF CO EE 04 
566 0lE2 CI EO 04 
567 0lE5 03 C6 
568 0lE7 80 06 00 
5.9 
570 
571 
572 0 lEA C7 44 013 FFFF 
573 OIEF 89 44 OA 
574 0lF2 88 74 DC 
575 0lF5 C7 44 DE 0000 
57. 
577 
578 
579 OIFA C7 44 20 FFFF 
580 0 IFF C7 44 22 0000 
581 0204 C6 44 24 OF 
582 0208 C6 44 25 9B 
583 020C C7 44 26 0000 
584 
585 
58. 
58702118CDO 
588 0213 8A F4 
589 0215 CO EE 04 
590 0218 CI EO 04 
591 
592 
593 
594 021B C1 44 28 FFFF 
595 0220 89 44 2A 
596 0223 88 14 2C 
597 0226 C6 44 20 93 
598 
599 
.00 
601 022A B4 OF 
602 022C E8 03CC R 
603 022F 3C 00 
604 0231 74 06 
.05 
606 0233 BO 03 
601 0235 E6 80 
608 0237 EB 51 
.09
.'0 
61 I 0239 
612 0239 B8 098F 
613 023C E8 0000 E.,,
.'5.,.
6!1 023F 2A CO 
618 0241 E680 
619 
620 
621 
622 0243 BO 02C6 R 
623 
624 0246 2E 
.25 
626 0241 OF 
621 0248 
628 0248 8B 5E 00 
629 0248 
630 0248 
631 0248 01 
632 0248 
633 
63' 
635 0248 OF 
636 024C 
631 024C 88 54 08 
638 024F 
639 024C 
640 024C 0 I 
641 024F 
6'2 
••3
6" 
6'5 
646 024F 88 0001 
6.7 
648 0252 OF 0 I FO 
649 0255 EA 
650 0256 025A R 
651 0258 0020 
652 025A 
653 
65. 
655 
656 025A B8 0028 
651 0250 8E 00 
658 025F B8 0010 
659 0262 8E 08 
660 0264 88 0018 
661 0261 8E CO 
662 0269 28 F6 
603 0268 28 FF... 
665 0260 F3/ A5 
666 
667 

"OV <!'tID ROM SEG, SS : SAVE USERS STACK SEGMENT 
"OV <!'tIO=:ROM=:INIT,SP ; SAVE USERS STACK POINTER 

, ===== 	 SET UP THE PROTECTED MODE DEFINITIONS ===== 
MAKE A 24 BIT ADDRESS OUT OF THE ES:SI FOR THE GOT POINTER 

ASSUME OS:NOTHING PO I NT (OS J TO USERS CONTROL. BL.OCK 
"OV AX ,ES GET THE GOT DATA SEGMENT 
"OV OS ,AX MOVE THE GOT SEGMENT PO I NTER TO (OS) 
"OV OH.AH BU I LD HIGH BYTE OF THE 24 BIT ADDRESS 
SHR OH,4 USE ONLY HIGH NIB8LE SHIFT - RIGHT 4 
SHL AX,4 STRIP HIGH NIBBLE FROM (AX) 
ADO AX, S I ADD THE GeT OFFSET TO DEVELOP LOW WORD 
AOC OH,O ADJUST HIGH BYTE I F CARRY FROM LOW 

SET THE GOT L.OC 

"OV 
"OV (;:) :gggi-tgg :~~~EL~~I~O~~:A~EG~~E~ET THE LOW WORO 
"OV [SI].CGDT-LOC.BASE-HI-8YTE,DH SET THE HIGH BYTE 

[SI j.CGOT=:LOC.DATA:RESERVEO,O j RESERVED 

SET UP THE CODE SEGMENT DESCRIPTOR 

"OV 
"OV 
"OV 
"OV 
"OV 

MAKE A 24 BIT ADDRESS OUT OF THE (SS) - I (SP) REMAINS USER (SP) ) 

"OV AX, SS : GET THE CURRENT STACK SEGMENT 
"OV OH,AH : FORM HIGH BYTE OF 24 BIT ADDRESS 
SHR OH,4 ; FORM HIGH BYTE - SHIFT RIGHT 4 
SHL AX,4 ; STRIP HIGH NIBBLE FROM lAX) 

;-----	 SS IS NOW IN POSITION FOR A 24 81T ADDRESS --> SETUP THE (55) DESCRIPTOR 

"OV 
"OV f~~1:i~~~~~~:~~~EL~~I!O~~~AiEG_LEN ; ;~i i~~ ~~WS:g~~NT LIMIT 

"OV [Slj.TEMP-SS.BASE-HI-8YTE.DH ; SET THE HIGH BYTE 
"OV [SI].TEMP=:SS.DATA=ACC_RIGHTS.CPLO_DATA_ACCESS ; SET CPL 0 

; -----	 GATE ADDRESS BIT 20 ON (0 I SA8LE INTERRUPTS) 

"OV AH,ENA8LE 81T20 ClET ENABLE MASK 
CALL GATE_A20 - ENABLE A20 AND CL.EAR INTERRUPTS 
e"p "L,O WAS THE COMMAND ACCEPTED? 
JZ BLA GO IF YES 

MDY AL.,03H I SET THE ERROR FLAG I F NOT 
DUT MFG PORT, AL 
J"P SHORT SHUT9 EARLY ERROR EX I T 

SET SI-lUToOWN RETURN ADDRESS AND DISABLE NMI 

MOV AX,9-H+CMOS SHUT DOWN+NMI ; SET THE SHUTDOWN 8YTE L.OCATION 
CALL CMOS_WRITE - - : TO SHUT DOWN 9 AND 0 I SABLE NM [ 

CLEAR EXCEPT I ON ERROR FLAG 

SUB AL,AL 
OUT MFG_PORT .AL SET ERROR FLAG LOCATION TO 0 

LOAD THE (DT AND GOT 

MDY ~~,OFFSET ROM_loT_LOC 
5EGOV ; L.OAD THE lOT 
DB 02EH 
LIDT [BPj REG I STER FROM TH [5 AREA 
DB OOFH 

710001 	 LABEL BYTE 
"OV BX,WORD PTR [BP] 

??0002 	 LABEL. 8YTE 
ORG OFFSET C5:770001 
DB 001H 
ORG OFFSET CS: ??0002 

LGOT [SI).CGDT LOC ; LOAD GL.OBAL DESCRIPTOR TABLE REGISTER 
DB OOFH ­

??0003 LABEL. 8YTE 
"DV OX,WORD PTR [SI J .CGOT LOC 

??0004 LABEL. 8YTE ­
ORG OFFSET CS: ??0003 
DB 00' H 
ORG OFFSET CS: ??0004 

SWITCH TO VIRTUAL. MODE 

"OY AX, V I RTUAL. ENA8LE MACH JNE STATUS WORD NEEDED TO 
LMSW AX - SWITCH TO VIRTUAL MODE 
DS OOFH.001H,OFOH 

DS OEAH PURGE PRE-FETCH QUEUE WITH FAR ..JUMP 
DW OFFSET V IRT - TO OFFSET 
OW 810S_CS - I N SEGMENT -PROTECTED MODE SELECTOR 

v I RT: 

J N PROTECTED MODE SETUP STACK SELECTOR AND SOURCE ITARGET SELECTORS 

MDY AX, TEMP SS USER'S SS+SP IS NOT A DESCRIPTOR 
MDV SS, AX - LOAD STACK SELECTOR 
"DV AX, SOURCE GET THE SOURCE ENTRY 
MDY oS,AX LOAD SOURCE SELECTOR 
"DV AX, TARGET GET THE TARGET ENTRY 
"DY ES,AX LOAD TARGET SELECTOR 
SUS S I, S ( SET SOURCE INDEX REGlSTER TO ZERO 
SUB OJ ,O! SET TARGET INDEX REG! STER TO ZERO 

REP MOVSW MOVE THE BL.OCK COUNT PASSED IN (CX) 

1----- CHECK FOR MEMORY PAR I TY BEFORE SHUTDOWN 
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668 
669 026F E4 61 IN AL,PORT 8 GET THE PARITY LATCHES 
610 0271 24 CO AND AL,PARITY ERR STRIP UNWANTED BITS 
611 0273 JZ DONE I - GO IF NO PARITY ERROR,. 12 
612 
613 CLEAR PAR I TY BEFORE SHUTDOWN 
61' 
615 0275 68 aS "OV FETCH CURRENT SOURCE DATA 
616 0277 89 05 "DV WR I TE IT BACK 
611 0219 80 O! MaV AL,OI SET PAR I TY CHECK ERROR = 0 I 

676 027B E6 60 OUT MFG PORT ,AL 

679 0270 E4 6! IN AL,PORT 8 

660 027F OC OC OR AL,RAM PAR OFF TOGGLE PARITY CHECK LATCHES 

.61 028! E6 61 OUT PORT B-;-AL - TO CLEAR THE PENDING ERROR 

662 0283 24 F3 ANa AL,RAM PAR ON AND ENABLE CHECK I NG 

.63 0285 E6 61 OUT PORT_8-;AL ­
.6. 

665 CAUSE A SHUTDOWN 

6.. 

667 0281 DONE I : 

668 0267 E9 0000 E J"P PROC _SHUTDOWN GO RESET PROCESSOR AND SHUTDOWN 

689 
690 
691 
692 

~~;[~; '~H 

; ==============s==== = == 
693 028A SHUT9 : RESTORE USERS STACK 
694 ASSUME DS:DATA 
695 028A B8 ---- R "aV AX,DATA I SET OS TO DATA AREA 
696 0260 6E 06 MOV DS,AX 
.97 028F 6E 16 0069 R MOV 55,010 ROM SEG GET USER STACK SEGMENT 
6.6 0293 6a 26 0067 R MOV SP,G!lIO:ROM:=INIT GET USER STACK POINTER 
.99 
700 1----- GATE ADDRESS BIT 20 OFF 
701 
702 0297 B4 DO MaV AH,D I SABLE -BIT20 DISABLE MASK 
703 0299 E8 03CC R CALL GATE A20 - GATE ADDRESS 20 LINE OFF 
704 029C 3C 00 eMP AL,O COMMAND ACCEPTED? 
705 029E 14 OA JZ DONE3 GO IF YES 
106 
101 02AO E4 60 IN AL ,MFG PORT CHECK FOR ANY OTHER ERROR FIRST 

C"P708 02A2 3C 00 AL,O - WAS THERE AN ERROR? 
10. 02A4 75 04 IN' DONE3 REPORT FIRST ERROR IF YES 
110 02A6 80 03 MaV AL.03H ELSE SET GATE A20 ERROR FLAG 
111 02A8 E6 80 OUT MFG_PORT ,AL 
112 
113 RESTORE THE USERS REGISTERS AND SET RETURN CODES".715 02AA DONE3s 
716 02AA 88 0000 MOV AX,CMOS REG 0 CLEAR I AH) TO ZERO AND 1AL) TO DEFAUL T 
717 02AD E6 70 OUT CMOS_PORT ,AL ENABLE NM I INTERRUPTS 
116 
719 02AF IF POP as RESTORE USER OAT" SEGMENT 
720 0280 01 POP ES RESTORE USER EXTRA SEGMENT 
721 02BI E4 80 IN AL,MFG PORT GET THE ENDING STATUS RETURN CODE 
722 02B3 88 EC MOV BP,SP - POINT TO REGISTERS IN THE STACK 
723 02B5 88 46 OF "OV [BP+IS] ,AL PLACE ERROR CODE INTO STACK AT (AHI 
724 02B8 3A EO C"P AH,AL SET THE ZF & CY FLAGS WITH RETuRN CODE 
125 028A 61 POPA RESTORE THE GENERAL PURPOSE REG I STERS 
126 0288 F8 STI TURN I NTERRUP,TS ON 
721 028C DONE4 PROC FAR 
726 02BC CA 0002 RET 2 RETURN WITH FLAGS SET -- (AH) = CODE 
729 02BF DONE4 ENOP ICY=O,ZF=I)= OK tCY=I,ZF=Ol= ERROR 
730 
131 ;----- 8LOCK MOVE EXCEPTION INTERRUPT HANDLER 
132 
733 02BF 
73' 02BF BO 02 MOV AL,02H GET EXCEPT I ON ERROR: CODE 
735 02Ct E6 80 OUT MFC PORT ,AL SET EXCEPT I ON I NTERRUPT OCCURRED FLAG 
736 02C3 E9 0000 E J"P PRoe_SHUTDOWN CAUSE A EARLY SHUTDOWN 
737 
736 ROM lOT LOCATION 
739 
7.0 02C6 ROM lOT LOC: 

7., 02C6 0 I 00 - ROM lOT END-ROM lOT LENGTH OF ROM lOT TABLE
-ow 
742 02C8 02CC R OW ROM-IOT- - LOW WORD OF BASE AOORESS 
743 02CA OF aB CSEC;. HI HIGH BYTE OF BASE ADDRESS 
144 02C8 00 aB o - RESERVED 
145 
746 THE ROM EXCEPTION INTERRUPT VECTOR GATES FOR 8LOCK MOVE 
,.7 
"6 02CC ROM lOT: EXCEPTION .00 
149 02CC 028F R - ow EX INT DESTINATION OFFSET 
150 02CE 0020 ow BIOS CS DESTINATION SECMENT SELECTOR 
151 0200 00 DB o - WORD COPY COUNT 
752 0201 67 OB TRAP GATE GATE TYPE - ACCESS RIGHTS BYTE 
753 0202 0000 OW RESERVEDo ­
75' EXCEPTION 01 
755 0204 02aF R ow EX INT DESTINATION OFFSET 
756 0206 0020 OW 8105 CS DESTINATION SEGMENT SELECTOR 
757 0208 00 OB o - WORD COpy COUNT 
756 0209 67 OB TRAP GATE GATE TYPE - ACCESS RIGHTS BYTE 
759 02DA 0000 ow o - RESERVED 
760 EXCEPT! ON 02 
161 02DC 02BF R ow EX INT DESTINATION OFFSET 
762 02DE 0020 Ow BIOS CS DESTINATION SEGMENT SELECTOR 
763 02EO 00 aB o - WORD COPY COUNT 
764 02E I DB TRAP GATE GATE TYPE - ACCESS RIGHTS BYTE 
765 02E2 " 0000 OW o - RESERVED 
766 EXCEPTION 03 
761 02E4 02BF R OW EX INT DESTINATION OFFSET 
168 02E6 0020 OW BIOS CS DESTINATION SEGMENT SELECTOR 
76. 02E8 00 DB o - WORD COPY COUNT 
770 02E9 87 oe TRAP GATE GATE TYPE - ACCESS RIGHTS BYTE 
771 02EA 0000 dw o - RESERVED 
772 EXCEPT I ON 04 
773 02EC 02eF R Ow EX INT DESTINATION OFFSET 
77. 02EE 0020 ow BIOS CS DESTINATION SEGMENT SELECTOR 

o ­775 02FO 00 De WORD COPY COUNT 
77. 02FI 67 De TRAP GATE GATE TYPE - ACCESS RIGHTS BYTE 
777 02F2 0000 OW o - RESERVED 
776 EXCEPTION 05 
779 02F4 02eF R Ow EX INT DESTINATION OFFSET 
160 02F6 0020 Ow BIOS CS DESTINATION SEGMENT SELECTOR 
781 02F8 00 aB o - WORD COPY COUNT 
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782 02F9 87 DB TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
783 02FA 0000 OW 0 RESERVED 
784 EXCEPT I ON 06 
785 02FC 028F R OW EX INT DESTINATION OFFSET 
786 02FE 0020 OW BIOS CS- DESTINATION SEGMENT SELECTOR 
787 0300 00 
788 0301 " 

DB 
DB 

0 
TRAP_GATE 

WORD COPY COUNT 
GATE TYPE - ACCESS RIGHTS BYTE 

789 0302 0000 OW 0 RESERVED 
790 EXCEPT I ON 01 
791 0304 02BF R OW EX INT DESTINATION OFFSET 
792 0306 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
793 0306 00 DB 0 WORD COPY COUNT 
794 0309 87 DB TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
795 030.1. 0000 OW 0 RESERVED 
796 EXCEPT I ON 08 
797 030C 02BF R OW EX INT DESTINATION OFFSET 
798 030E 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
799 0310 00 DB 0 WORD COPY COUNT 
800 0311 87 08 TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
801 0312 0000 OW 0 RESERVED 
802 EXCEPT I ON 09 
803 0314 02BF R OW EX INT DESTINATION OFFSET 
80' 0316 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
805 0318 00 DB 0 WORD COPY COUNT 
806 0319 87 DB TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
807 031.1. 0000 OW 0 RESERVED 
808 EXCEPT I ON 10 
809 031C 02BF R OW EX INT DESTINATION OFFSET 
810 031E 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
811 0320 00 08 0 WORD COPY COUNT 
812 0321 87 DB TRAP GATE- GATE TYPE - ACCESS RIGHTS BYTE 
813 0322 0000 OW 0 RESERVED 
814 EXCEPT ION II 
815 0324 02BF R OW EX INT DESTINATION OFFSET 
816 0326 0020 OW BIOS CS- DESTINATION SEGMENT SELECTOR 
817 0328 00 DB 0 WORD COPY COUNT 
818 0329 87 DB TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
819 032A 0000 OW 0 RESERVED 
820 EXCEPTION 12 
821 032C 02BF R OW EX INT DEST I NA TI ON OFFSET 
822 032E 0020 OW B 10S_CS DEST I NAT I ON SEGMENT SELECTOR 
823 0330 00 DB 0 WORD COPY COUNT 
824 0331 87 DB TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
825 0332 0000 OW 0 RESERVED 
826 EXCEPTION 13 
827 0334 02BF R OW EX IN7 DESTINATION OFFSET 
828 0336 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
829 0338 00 DB 0 WORD COPY COUNT 
830 0339 87 DB TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
831 033.1. 0000 OW 0 RESERVED 
832 EXCEPT I ON 14 
833 033C 02BF R OW EX INT DESTINATION OFFSET 
834 033E 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
835 0340 00 08 0 WORD COPY COUNT 
836 0341 87 08 TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
837 0342 0000 OW 0 RESERVED 
838 EXCEPT I ON 15 
839 0344 02BF R OW EX INT DESTINATION OFFSET 
840 0346 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
841 0348 00 08 0 WORD COPY COUNT 
842 0349 81 08 TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
84' 034.1. 0000 OW 0 RESERVED 
844 EXCEPT I ON 16 
845 034C 02BF R OW EX INT DESTINATION OFFSET 
846 03"E 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
847 0350 00 DB 0 WORD COpy COUNT 
848 0351 87 DB TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
849 0352 0000 OW 0 RESERVED 
850 EXCEPT I ON 17 
851 035-4 02BF R OW EX INT DESTINATION OFFSET 
852 0356 0020 OW BIOS CS- DESTINATION SEGMENT SELECTOR 
853 0358 00 DB 0 WORD COPY COUNT 
.54 0359 87 DB TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
855 035.1. 0000 OW 0 RESERVED 
856 EXCEPTION 18 
857 035C 02BF R OW EX INT DEST I NAT I ON OFFSET 
858 035E 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
859 0360 00 DB 0 WORD COPY COUNT 
860 0361 87.61 0362 0000 

DB 
OW 

TRAP_GATE 
0 

GATE TYPE - ACCESS RIGHTS BYTE 
RESERVED 

862 EXCEPTION 19 
863 036-4 02BF R OW EX INT DESTINATION OFFSET 
864 0366 0020 OW BIOS CS- DEST I NAT I ON SEGMENT SELECTOR 
865 0368 00 DB 0 WORD COPY COUNT 
866 0369 87 DB TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
867 036.1. 0000 OW 0 RESERVED 
.6. EXCEPT I ON 20 
869 036C 02BF R OW EX INT DESTINATION OFFSET 
870 036E 0020 OW BIOS C5- DESTINATION SEGMENT SELECTOR 
871 0370 00 DB 0 WORD COPY COUNT 
.72 031 I .7 08 TRAP_GATE GATE TYPE - ACCESS RIGHTS BYTE 
873 0312 0000 OW 0 RESERVED 
.74 EXCEPT I ON 2 I 
875 0314 02BF R OW EX INT DESTINATION OFFSET 
.7. 0316 0020 OW BIOS CS- DESTINATION SEGMENT SELECTOR 
877 0316 00 08 0 WORD COPY COUNT 
878 0319 87 08 TRAP GATE- GATE TYPE ACCESS RIGHTS BYTE 
879 031.1. 0000 OW 0 RESERVED 
880 EXCEPT J ON 22 
881 031C 02BF R OW EX INT DESTINATION OFFSET 
882 031E 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
883 0380 00 08 0 WORD COPY COUNT 
884 0361 87 08 TRAP GATE- GATE TYPE ACCESS RIGHTS BYTE 
885 0382 0000 OW 0 RESERVED 
886 EXCEPTION 23 
887 0384 02BF R OW EX INT DESTINATION OFFSET 
888 0386 0020 OW BIOS_CS DESTINATION SEGMENT SELECTOR 
889 0388 00 08 0 WORD COPY COUNT 
890 0389 87 DB TRAP_GATE GATE TYPE ACCESS RIGHTS BYTE 
891 036A 0000 OW 0 RESERVED 
892 EXCEPT I ON 24 
893 038C 02BF R OW EX INT DEST I NAT I ON OFFSET 
894 038E 0020 OW BIOS C5- DESTINATION SEGMENT SELECTOR 
895 0390 00 DB 0 WORD COPY COUNT 
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8% 0391 87 DB TRAP GATE GATE TYPE - ACCESS RIGHTS 8YTE-897 0392 0000 DW 0 RESERVED 
898 EXCEPT I ON 25 
899 0394 028F R DW EX [NT DEST[NATION OFFSET 
900 0396 0020 DW 8105 CS DEST I NAT I ON SEGMENT SELECTOR-90! 0398 00 DB 0 WORD COpy COUNT 
902 0399 87 DB TRAP_(';ATE GATE TYPE - ACCESS RIGHTS BYTE 
903 039A 0000 0 RESERVED 
904 EXCEPT I ON 26 
905 039C 028F R DW EX [NT DESTINATION OFFSET 
906 039E 0020 DW BIOS CS DESTI NATI ON SE(,;MENT SELECTOR 
907 03AO 00 DB 0 WORD COPY COUNT 
908 03Al 87 DB TRAP-(';ATE GATE TYPE - ACCESS RIGHTS BYTE/"""""\ 

­

909 03A2 0000 DW 0 RESERVED 
9[0 EXCEPTION 27 
9[[ 03A4 02BF R DW EX [NT DESTI NAT! ON OFFSET 
9 [2 03Ab 0020 DW BIOS CS DEST I NAT I ON SEGMENT SELECTOR 
913 03A8 00 DB 0 WORD COPY COUNT -
9[4 03A9 87 08 TRAP GATE GATE TYPE - ACCESS RIGHTS BYTE 
915 03AA 0000 DW 0 - RESERVED 
9.6 EXCEPT I ON 28 
917 03AC 028F R DW EX [NT DESTINATION OFFSET 
9[8 03AE 0020 DW BIOS_CS DEST I NAT I ON 5E(';MENT SELECTOR 
9[9 0380 00 DB 0 WORD COPY COUNT 
no 0381 87 DB TRAP GATE (';ATE TYPE ACCESS RIGHTS BYTE-n. 0382 0000 DW 0 RESERVED 
022 EXCEPT J ON 29 
923 0384 028F R DW EX [NT DESTINATION OFFSET 
924 0386 0020 DW B[OS CS DEST [NAT I ON SEGMENT SELECTOR-92S 0388 00 DB 0 WORD COPY COUNT 
926 0389 87 DB TRAP (,;ATE (';ATE TYPE - ACCESS R I (';HTS BYTE-927 038A 0000 DW 0 RESERVED 
92. EXCEPT I ON 30 
9;:9 03BC 02BF R DW EX [NT DESTINATION OFFSET 
930 03BE 0020 DW BIOS CS DEST! NAT I ON SE(';MENT SELECTOR 
931 03CO 00 DB 0 WORD COPY COUNT -
932 03Cl 87 DB TRAP_GATE GATE TYPE - ACCESS R I G.HTS BYTE 
933 03C2 0000 DW 0 RESERVED 
934 EXCEPT [ON 31 
93S 03C4 02BF R OW EX [NT DESTINATION OFFSET 
936 03Cb 0020 DW B[OS CS DEST J NAT I ON SE(';MENT SELECTOR 
937 03C8 00 DB 0 WORD COPY COUNT -
938 03C9 87 DB TRAP (,;ATE GATE TYPE - ACCESS RIGHTS BYTE-939 03CA 0000 DW 0 RESERVED 
940 03CC RD" [DT END: 
941 ­ -
942 03CC 8LOCKMOVE ENDP 
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••3 

9.6.., 
"9"0 
••2 
"3 
'54 

'" 

'.69"
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 

.""0 
"2
973 
974 
975 
916."91. 
919 
9.0,.,
'.2 
9.3 
9 •• 
9 •• 
986 
987 
988 
989 
990 
991 
992 
993

••••9..."6, 
999 
1pOO 
100 I 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
10 I J 
1012 
lOt 3 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
102 t 
1022 
1023 
1024 
1025 
1026 
1027 

03CC 
03CC 
03CO 
03CE 
0301 
0303 
0305 
0307 
030A 
030C 
03DE 
03EO 

03E3 
03E3 
03E4 

03E5 
03E5 
03E7 
03E7 
03E9 
03EB 
03ED 
03EE 

03EE 

03EE 
03F I 
03F4 
03F6 
03F9 

03FA 

51 
FA 
E8 03E5 R 
75 10 
BO 01 
E6 64 
E8 03E5 R 
75 07 
8A C4 
E6 60 
E8 03E5 R 

59 
C3 

2B C9 

E4 64 
24 02 
EO FA 
C3 

B8 3031 
E8 0000 E 
86 C4 
E8 0000 E 
CF 

PAGE 
;------------- - ------- - - - - --------- - -- - - ---------------------------------- - - - -­
; GATE A21) 

; - THIS ROUTINE CONTROLS A SIGNAL WHICH GATES ADDRESS BIT 20. 

; THE GATE A20 SIGNAL I S AN OUTPUT OF THE 8042 SLAVE PROCESSOR • 


ADDRESS BIT 20 SHOULD BE GATED ON BEFORE ENTERING PROTECTED MODE • 
IT SHOULD BE GATED OFF AFTER ENTERING REAL MODE FROM PROTECTED 
MODE. INTERRUPTS ARE LEFT DISABLED ON EXIT. 

INPUT 
IAH) .. DOH ADDRESS BIT 20 GATE OFF. IA20 ALWAYS ZERO) 
IAH) = DFH ADDRESS BIT 20 GATE ON. (A20 CONTROLLED BY 802861 

OUTPUT 
(ALl = OOH OPERATION SUCCESSFUL. 8042 HAS ACCEPTED COMMAND. 
(ALl = 02H FAILURE--8042 UNABLE TO ACCEPT COMMAND. 

b~~~-~;~--------;~O~-----------------------------------------------------------

- PUSH CX SAVE USERS (CX) 
CLI DISABLE INTERRUPTS WHILE USING 8042 
CALL EMPTY 8042 INSURE 8042 INPUT BUFFER EMPTY 
JNZ GATE A20 RETURN EX I T IF 8042 UNABLE TO ACCEPT COMMAND 
MOV AL.ODlH - 8042 COMMAND TO WRITE OUTPUT PORT 
OUT STATUS PORT .AL OUTPUT COMMAND TO 8042 
CALL EMPty 8042 WA I T FOR 8042 TO ACCEPT COMMAND 
JNZ GATE A20 RETURN EX I T IF 8042 UNABLE TO ACCEPT COMMAND 
MOV AL, AH - 8042 PORT DATA 

g~~L ~~~iY~8~~2 ~~T~U~0~0~64~Ai~ ~gc~gi2PORT DATA 

8042 OUTPUT WILL SWITCH WITHIN 20 MICRO SECONDS OF ACCEPTING PORT OATA 

GATE A20 RETURN: 
- POP CX ; RESTORE USERS (CX) 

RET 
I - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------- - - - - - - - - ---- - - - - - - - - - - - - - - - -- ­
I EMPTY 8042 

-THIS ROUTINE WAITS FOR THE 8042 INPUT BUFFER TO EMPTY. 
INPUT 

NONE 
OUTPUT 

I ALl: OOH 8042 I NPUT BUFFER EMPTY (ZERO FLAG SET) 
(AL): 02H TIME OUT, 8042 INPUT BUFFER FULL (NON-ZERO FLAG SETI 

; (CX) - MODIFIED 
; ~--------------- - - - - - ---------- - - - - - - - ---------------------- - - - - -- - - - - - ------­
EMPTY 80421 

- SUB CX,CX (CX) =0, WILL BE USED AS TIME OUT VALUE 
EMPTY L: 

- IN AL.STATUS PORT READ 8042 STATUS PORT 
AND AL, I NPT BUF FULL TEST I NPUT BUFFER FUl.L FLAG (BI T I) 
LOOPNZ EMPTY_L- - LOOP UNT I L BUFFER EMPTY OR T I ME OUT 
RET 

GATE_A20 ENDP 

INT 15 H -- ( FUNCTION 88 H - I/O MEMORY SIZE DETERMINE) --------------- ­
EXT MEMORY 

- THIS ROUTINE RETURNS THE AMOUNT OF MEMORY IN THE SYSTEM THAT IS 
LOCATED STARTING AT THE l024K ADDRESSING RANGE, AS DETERMINED BY 
THE POST ROUT I NES. 
NOTE THAT THE SYSTEM MAY NOT BE ABLE TO USE 110 MEMORY UNLESS THERE 
I S A FULL COMPLEMENT OF 512K OR 640 BYTES ON THE PLANAR. TH ISS I ZE 
SIZE I S STORED I N CMOS AT ADDRESS LOCA T IONS 30H AND 3 I H. 

AH = 88H 

THE I/O MEMORY SIZE VARIABLE IS SET DURING POWER ON 
OIAGNOSTICS ACCORDING TO THE FOLLOWING ASSUMPTIONS: 

I. ALL INSTALLED MEMORY IS FUNCTIONAL. 
2. ALL MEMORY FROM 0 TO 640K MUST BE CONT I GUOUS. 

OUTPUT 
[AX I = NUMBER OF CONT I GUDUS 1 K BLOCKS OF MEMORY A 

AVAILABLE STARTING AT ADDRESS 1024K. 

; -------- - - - -- - - - - - - - - - - - - - - - - -- - -- - - -- - ---- - - - - - - - ----------------- - - - - - - - - --­

EXT_MEMORY PRDC 

MOV ~~O;M~~A~_M-S-LO·H+CMOS-~-~E~-~~E JH~~~R~~~EH~~H:7gwM~~6~~CALL 
XCHG AL,AH ; PUT HIGH BYTE IN POSITION (AHl 
CALL CMOS READ ; GET THE LOW BYTE OF 1/0 MEMORY 
IRET - I RETURN TO USER 

EXT_MEMORY ENDP 
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1028 PACiE 

1029 ;--- INT 15 H I FUNCTION 89 H ) ----------------------------------- ­

1030 , PURPOSE: 

1031 ; THIS BIOS FUNCTION PROVIDES A MEANS TO THE USER TO SWITCH INTO 

1032 ; V I RTUAL (PROTECTEO) MODE. UPON COMPLET I ON OF TH I S FUNCT I ON THE 

1033 PROCESSOR WILL BE IN VIRTUAL (PROTECTEO) MODE AND CONTROL WILL 

1034 BE TRANSFERRED TO THE CODE SECiMENT THAT WAS SPECIFIED BY THE USER. 

1035 

1036 ENTRY REQUIREMENTS: 

1031 

1038 IES:SIJ POINTS TO A OESCRIPTOR TABLE (GOT! BUILT BEFORE INTERRUPTING 

1039 TO THIS FUNCTION. THESE DESCRIPTORS ARE USED BY THIS FUNCTION TO 

1040 I NIT I AL I ZE THE I OTR. THE GDTR AND THE STACK SEGMENT SELECTOR. THE 

1041 DATA SEGMENT IDS) SELECTOR AND THE EXTRA SEGMENT IES) SELECTOR WILL 

1042 BE INITIALIZE TO DESCRIPTORS BUILT BY THE ROUTINE USING THIS FUNCTION. 

1043 BH - OFFSET I NTO THE INTERRUPT OESCR I PTOR TABLE ST ATI NG WHERE THE 

1044 FIRST EIGHT HARDWARE INTERRUPTS WILL BEGIN. ( INTERRUPT LEVEL I I 

1045 8L OFFSET INTO THE INTERRUPT DESCRIPTOR TABLE STATING WHERE THE 

1046 SECOND EIGHT HARDWARE I NTERRUPTS BEG JN. ( I NTERRUPT LEVEL 2 ) 

1041 

1048 THE DESCRIPTORS ARE DEFINED AS FOLLOWS: 

1049 

1050 THE FIRST DESCRIPTOR IS THE REQUIRED DUMMY. 

1051 (USER INITIALIZED TO 0) 

1052 2. THE SECOND DESCRIPTOR POINTS TO THE GOT TABLE AS 

1053 A DATA SEGMENT. 

1054 (USER INITIALIZED) 

1055 THE THIRD DESCRIPTOR POINTS TO THE USER DEFINED 

1056 INTERRUPT DESCR I PTOR TABLE (lOT). 

1051 IUSER INITIALIZED) 

1058 THE FORTH DESCR[PTOR POINTS TO THE USER'S DATA 

1059 SEGMENT (OS). 

1060 WSER INIT[ALIZED) 

1061 THE FIFTH DESCR I PTOR PO (NTS TO THE USER' S EXTRA 

1062 SEGMENT (ES). 

1063 IUSER [NITIALIZED) 

1064 6. THE SIXTH DESCRIPTOR POINTS TO THE USER'S STACK 

1065 SEGMENT (SS ) • 

1066 (USER INITIALIZED} 

1061 THE SEVENTH OESCR I PTOR PO I NTS TO THE CODE SEGMENT 

1068 THAT THIS FUNCTION WILL RETURN TO. 

1069 I USER IN [T I AL I ZED TO THE USER' S CODE SEGMENT.) 

1010 8. THE EIGHTH DESCRIPTOR IS USED BY THIS FUNCTION TO 

1011 ESTABL[SH A CODE SEGMENT FOR ITSELF. THIS IS 

1012 NEEDED SO THAT TH IS FUNCT I ON CAN COMPLETE IT' S 

1013 EXECUT I ON WH I LE I N PROTECTED MODE. WHEN CONTROL 

1014 GETS PASSED TO THE USER'S CODE THIS DESCRIPTOR CAN 

1075 BE USED BY HIM IN ANY WAY HE CHOOSES. 

1016 

1017 NOTE - EACH DESCRIPTOR MUST CONTAIN ALL THE NECESSARY DATA 

1018 I.E. THE LlMIT. 8ASE ADDRESS AND THE ACCESS RlGHTS BYTE. 

1019 

1080 AH= 89H (FUNCTi ON CALL) 

1081 ESISI = LOCATION OF THE GOT TABLE BUILD BY ROUTINE 

1082 USING THIS FUNCTION. 

1083 

1084 EXIT PARAMETERS: 

1085 

1086 AH = 0 [F SUCCES SFUL 

1081 ALL SEGMENT REGISTERS ARE CHANGED. (AXl AND (BP) DESTROYED 

1088 

1089 CONSIDERATIONS: 

1090 

1091 I. NO B I OS AVA I LA8LE TO USER. USER MUST HANDLE ALL 

1092 I/O COMMANDS. 

1093 2. INTERRUPTS - I NTERRUPT VECTOR LOCAT IONS MUS T BE 

1094 MOVED. DUE TO THE 286 RESERVED AREAS. THE 

1095 HARDWARE INTERRUPT CONTROLLERS MUST BE REINITIALIZED 

1096 TO DEFINE LOCATIONS THAT 00 NOT RESIDE IN THE 286 

1091 RESERVED AREAS. 

1098 3. EXCEPTION [NTERRUPT TABLE AND HANDLER MUST BE 

1099 INITlAL[ZEO BY THE USER. 

I 100 THE INTERRUPT DESCRIPTOR TABLE MUST NOT OVERLAP 

I 101 THE REAL MODE BIOS INTERRUPT DESCRIPTOR TABLE. 

1102 THE FOLLOWING GIVES AN IDEA OF WHAT THE USER CODE 

1103 SHOULD LOOK LIKE WHEN INVOKING THIS FUNCTION. 

1104 

1 105 REAL MODE - --> "USER CODE­
1 106 MOV A X ,CiDT SECiMENT 

I 101 MOV ES,AX 

1 108 MOV S I • CiDT OFFSET 


'" 
>09 MOV BH, HARDWARE I NT LEVEL 1 OFFSET 

"0 MOV BL, HARDWARE I NT LEVEL 2 OFFSET 


MOV AH,89H

"2 INT 15H 

"3 VIRTUAL MODE ---> "USER CODE"

"4 
"5 DESCRIPTION:
"6 

1117 I. CLI (NO INTERRUPTS ALLOWED) WHILE THIS FUNCTION IS EXECUTING. 
"8 2. ADDRESS LINE 20 IS GATED ACTIVE. 

3. THE CURRENT USER STACK SEGMENT DESCRIPTOR IS INITIALIZED. 

120 4. THE GDTR IS LOADED WITH THE GOT BASE ADDRESS. 

121 5. THE [DTR IS LOADED WITH THE [DT BASE ADDRESS. 

122 6. THE 8259 IS RE I NIT I AL I ZED WITH THE NEW I NiERRUPT OFFSETS. 

123 7. THE PROCESSOR I S PUT I N VIRTUAL MODE W[TH THE CODE 

124 SEGMENT DESIGNATED FOR THIS FUNCTION. 

125 8. DATA SEGMENT IS LOADED WITH THE USER DEFINED 

126 SELECTOR FOR THE OS REG t STER . 

127 9. EXTRA SEGMENT I S LOADED WITH THE USER DEF I NED 

128 SELECTOR FOR THE ES REG I 5 TER . 

129 10. STACK SEGMENT IS LOADED WITH THE USER DEFINED 

130 SELECTOR FOR THE SS REG I STER. 

131 CODE SEGMENT DESCRIPTOR SELECTOR VALUE IS 

132 SUBSTITUTED ON THE STACK FOR RETURN TO USER. 

133 12. WE TRANSFER CONTROL TO THE USER WITH INTERRUPTS 0 I SABLED. 

134 

"9 
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135 	 PAGE 
13. 

137 THE FOLLOWING DIAGRAM DEPICTS THE ORGANIZATION 

13. 	 OF GOT. 
13' 	 ;-----------------------------------------------------------------------------­
,.0 	 ; GOT 


;
,.2'" 	 I
"3 
I •• 	 IES,SII--» .00 

"5 	 i jDUMMY 

,.7". 	 .0. 1----------------1
"6 I GOT I 

I •• 1----------------1
150 • I 0 

151 I lOT I 


153 
152 	 1----------------1 
15. 	 I os I 
155 1 1 
15. 1----------------1 

"7 
 I ES 115. 
15.
'.0 	

.2. 
,.,,.2 	 .30 I~~~~~~~~~~~~~~~- i,.3
I.''.5 	 .3. I---~~~;~~;~~----II ••,.7 1 C5 1 
I •• 	 1----------------1 
I •• ; 
170 I - - - ----- - ------ ---- - - - - - - - - - - - - - - ------------ - ---- - - - - - ---- -- -- - - - - - - - - ----- -­
171 
172 	 ; ---- ----------- - - - ---------------- ------ --- - - - ------------------- - ---­
173 	 ; THE GL08AL DESCRIPTOR TABLE (ACTUAL LOCATION POINTED TO BY ES:S]) 
17. 1----- - - - - -------------------------- - ------- - - - - - ------------------ - - - - - - - - - -- ­
175 
17. VIRTUAL ENABLE GOT DEF STRUC 

177 0000 - - DQ- ? ; FIRST DESCRIPTOR NOT ACCESSIBLE 

178 oooe GDTPTR DO ; GOT DESCRIPTOR 

1790010 IDTPTR DQ ; lOT DESCR I PTOR 

180 0018 USER os DO , USER DATA SEGMENT DESCRIPTOR 

lei 0020 USER-ES DO USER EXTRA SEGMENT OEseR I PTOR 

182 0028 USER-55 DQ USER STACK SEGMENT DESCRIPTOR 

183 0030 USER-CS DO I USER CODE SEGMENT DESCR I PTOR 

184 0038 BID CS DQ 7 I TEMPORARY 8105 DESCRIPTOR 


1185 0040 V I RTUAL_ENABLE_GOT_DEF ENDS 
118& 

ASSUME OSIDATA 
1188 
118903FA X VIRTUAL PROC FAR 
1190 03FA SET_VMOOE: 
1191 
1192 ;----- ENA8LE ADDRESS LATCH BIT 20 
1193 
119403FAFA CLI 	 NO I NTERRUPTS ALLOWED 
1195 03FB 84 OF "OV AH,ENABLE B1T20 ENA8LE 81T 20 FOR ADDRESS GATE 
1 19& 03FD E8 03CC R CALL GATE A20 ­
1197 0400 3C 00 COP AL,O- WAS THE COMMAND ACCEPTED? 
1198 0402 74 04 JZ 81T20 ON GO IF YES 
1199 040484 FF MOV AH,OFFH SET THE ERROR FLAG 
1200 0406 F9 5TC SET CARRY 
1201 0407 CF IRET EARLY EXIT 
1202 

" 87 

1203 	

.0.1204 0408 8IT20 ON: 
1205 0408 06 - PUSH E5 ; MOVE SEGMENT PO INTER 
1206 0409 IF 05 i TO THE OAT A SEGMENT 
1207 
1208 I ~---~~~~-- ------------------------ - - ------------- - ----------- ------- - -- ­
1209 ; REINITIALIZE THE 8259 INTERRUPT CONTROLLER #1 TO THE USER SPECIFIED OFFSET 
1210 	 ; -- - - - - - - - - --- - - - - - --------- - - - - - --- -- - - - - - - - - - - - - --- - - -- - ---------- - - - - - - - - - - - ­
1211 
1212 040A 80 II "OV AL, I IH START INITIALIZATION SEQUENCE-ICWI 
1213 040C E6 20 OUT INTAOO,AL EDGE, INTERVAL-8.MASTER,ICW4 NEEDED 
1214 040E E8 00 J"P '.2 
1215 0410 8A Cl "OV AL,8H HARDWARE INT'S START AT INT # (8H] 
1216 0412 E6 21 OUT INTAOI,AL SEND ICW2 
1217 0414 E8 00 JMP '.2 
1218 041& 80 04 MOV AL.04H SEND ICW3 - MASTER LEVEL 2 
1219 0418 E6 21 OUT INTAOI,AL 
1220 041A EB 00 ..... 1·2 
1221 041C BO 01 NOV AL,OIH SEND ICW4 - MASTER, 8086 MODE 
1222 041E E& 21 OUT iNTAOI,AL 
1223 0420 EB 00 JMf' 1·2 
1224 0422 BO FF MOV AL.OFFH I MASK OFF ALL INTERRUPTS 
1225 0424 E& 21 OUT INTAOI.AL 
122& 
1227 	 ;---------- - - - ------ --------------- - - -- ------- -- -- ---------------- --- - -- - ----­
1228 	 ; RE I NIT I AL I ZE THE 8259 I NTERRUPT CONTROLLER #2 TO THE USER SPEC I F I ED OFFSET : 
1229 ;---------------------------------------------------------------------------- ­
1230 
1231 0426 80 I 1 "OV AL, I IH I N I TI AL I ZE SEQUENCE- I CW 1 FOR SLAVE 
1232 0428 E6 AO OUT INTBOO.AL EDGE,INTERVAL-8.MASTER,lCW4 NEEDED 
1233 042A E8 00 JMP 1·2 
1234 042C 8A C3 "OV AL,BL HARDWARE INT'S START AT INT # {8LI 
1235 042E E6 AI OUT INT80l,AL SEND ICW2 
1236 0430 BO 02 MOV AL.02H 
1237 0432 EB 00 JMP 1·2 
1238 0434 E6 A I OUT INTSO I ,AL SEND ICW3 - SLAVE LEVEL 2 
1239 0436 EB 00 .- 1·2 
1240 0438 BO 01 MOV AL,OIH 
1241 043A E6 AI OUT INTBOI,AL I SEND lCW4 - SLAVE,8086 MODE 
1242 043C EB 00 "M. 1·2 
1243 043E BO FF MOV AL.OFFH 
1244 0440 E& AI OUT INTBOI,AL I MASK OFF ALL INTERRUPTS 
1245 
1246 1---- --- ---- - - - - - ------------------ - - - - - ­
1247 ; SETUP 810S CODE SEGMENT OESCR I PlOR 
1248 
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1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 

0442 
0447 
044B 
0450 
0454 

0459 
045A 
045A 
0450 
045A 
045A 
0450 

0450 
045E 
045E 
0461 
045E 
045E 

12740461 
1275 
1276 0461 
1217 
12780464 
12790467 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 

0466 
046A 

046C 

Of6C 
046F 
0471 
0474 
0476 
0479 

047B 
047C 
047F 
0481 
0482 

0483 

0483 
0483 
0484 
0487 

0487 
13190487 
1320 0486 
1321 
1322 0486 
1323 

06/10/85 INTERRUPT 

C7 44 38 FFFF 
C6 44 3C OF 
C7 44 3A 0000 
C6 44 3D 9B 
C7 44 3E 0000 

OF 

8B 54 08 

0 I 

OF 

88 5C 10 

01 

B8 QOOI 

OF 01 FO 
EA 
046C R 
0038 

B8 0018 
6E 08 
B8 0020 
6E CO 
B6 0026 
8E DO 

5B 
63 C4 04 
6A 30 
53 
CB 

F8 
E9 0057 R 

CF 

15H BIOS ROUTINES 06-10-85 

MOV [SIJ.BIO CS.SEG LlMIT,MAX SEG LEN J SET LENGTH 
MOV [51! .810:CS.BASE_HI_BYTE,CSEGi"_HI ; SET HIGH BYTE OF CS=OF 
MOV lSI .BIO_CS.BASE_LO_WORD,CSEGO_LO I SET LOW WORD OF CS=O 
MOV 
MOV [~: J :~:g:g~:g~i~=~~~E~~~~;~,CPLO_CODE_AC~Ei~RO RESERVED AREA 

;---------- - ----------- -- ------ ---------­
; ENABLE PROTECTED MODE , 
; ----------------------- --- - - --- --------­

,------ -- -------­

LGDT [SI].GDTPTR j LOAD GLOBAL DESCRIPTOR TABLE REGISTER 
DB OOFH 

170005 LABEL BYTE 
MaV DX,WORO PTR ISI].GDTPTR 

770006 LA8EL 8YTE 
ORG OFFSET CS:??0005 
DB 001H 
DRG OFFSET CS: 110006 
LlDT [SI].IOTPTR INTERRUPT DESCRIPTOR TABLE REGISTER 
DB OOFH 

710007 LABEL BYTE 

770008 
MOV 
LABEL 

BX,WORO PTR ISI].IDTPTR 
BYTE 

ORG OFFSET CS: ??0001 
DB OOIH 
ORG OFFSET CS: ??0008 

MOV ~~. V I RTUAL_ENABLE MACHINE STATUS WORD NEEDED TO 
LMSW SW I TCH TO V I RTUAL MODE 
DB OOFH,OOIH,OFOH 

DB OEAH PURGE PRE-FETCH QUEUE WITH FAR ,JUMP 
OW OFFSET VMOOE - TO OFFSET 
OW 810_CS - I N SEGMENT -PROTECTED MODE SELECTOR 

VMODE, 

I 	 SETUP USER SEGMENT REGISTERS :
1---------------------------------------­

MOV AX,USER OS I SETUP USER'S DATA SEGMENT 
MOV DS,AX - ; TO PROTECTED MODE SELECTORS 
MOV AX,USER ES ; SETUP USER'S EXTRA SEGMENT 
MOV ES,AX­
MOV AX,USER SS I SETUP USER'S STACK SEGMENT 
MOV SS,AX­

: -------- - - - ---------------- - -- - - -------­
PUT TRANSFER ADDRESS ON STACK 
AND RETURN TO THE USER t;----- -- - - - - - - - -- --------- - - - - - - - -------­
POP 8X I GET RETURN IP FROM THE STACK 
ADO SP,4 ; NORMALIZE STACK POINTER 
PUSH USER CS ; SET STACK FOR A RETURN FAR 
PUSH ax-
RET RETURN TO USER I N V I RTUAL MODE 

X_VI RTUAL ENOP 

;- - DEVICE BUSY AND INTERRUPT COMPLETE 

; THIS ROUTiNE IS A TEMPORARY HANDLER FOR DEVICE BUSY 
; 	 AND I NTERRUPT COMPLETE, 
I 	 INPUT - SEE PROLOGUE 
; ---- ----------------------------- - - --- ----- ------ ---- --- - - - - -- ­

DEVICE BUSY PROC NEAR 
- CLC TURN CARRY OFF 

"MP CI F RETURN WJ TH CARRY FLAG 
DEV ICE_BUSY ENOP 

I NT_COMPLETE PROC NEAR 
IRET I RETURN 

I NT _ COMFLETE ENDP 

CODE 	 ENDS 
END 
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PAGE 116.121 
TITLE BIOS2 -- 06/10/B5 BIOS INTERRUPT ROUTINES 
.286C 
.LlST 

0000 CODE SEGMENT BYTE PUBL I C 

PUBL I C PR I NT SCREEN I 
PUBLIC RTC INT 
PUBLIC TIME OF DAY 1 

10 PUBLIC TlMER_1NT_'­
II 

12 EXTRN Ct.40S READ: NEAR READ CMOS LOCATION ROUTINE 

13 EXTRN CMOS-WR I TE: NEAR WR I TE CMOS LOCA T ION ROUT I NE 

14 EXTRN DDS:NEAR LOAD (OS, WITH DATA SEGMENT SELECTOR 

15 

I. [NT IA H -- (TIME OF DAy) ------------ -------------- ­
11 TH IS B [OS ROUT I NE ALLOWS THE CLOCKS TO BE SET OR READ 
18 
19 PARAMETERS: 
20 (AH) = DOH READ THE CURRENT CLOCK SETT I NG AND RETURN WITH, 
21 (CX) = HIGH PORTION OF COUNT 
22 (OX) = LOW PORT I ON OF COUNT 
23 (ALl = 0 TIMER HAS NOT PASSED 24 HOURS SINCE LAST READ 
24 I I F ON ANOTHER DA Y. 1RESET TO ZERO AFTER READ) 
25
2. I AH I 0 I H SET THE CURRENT CLOCK US [NG, 
27 (CX) : HIGH PORTION OF COUNT 
28 lOX) = LOW PORT I ON OF COUNT. 
29 
30 NOTE: COUNTS OCCUR AT THE RATE OF 1193180/65536 COUNTS/SECOND 
31 (OR ABOUT 18.2 PER SECOND -- SEE EQUATES)
32 
33 (AHI 02H READ THE REAL TIME CLOCK AND RETURN WITH. 
34 (CH) = HOURS IN BCD [00-23) 
35 (CLl = MINUTES IN BCD (00-59) 
3. (OH) = SECONDS IN BCD (00-59) 
37 (OLl = DAYLIGHT SAVINGS ENABLE (OO-O( I. 
38 
39 (AH) SET THE REAL T I ME CLOCK US [NG, 
40 ICH) : HOURS IN BCD (00-231., (CLl : MINUTES IN BCD [00-591 
42 (DH) : SECONDS IN BCD (00-59) 
43 (OLl : 01 IF DAYLIGHT SAVINGS ENABLE OPTION. ELSE 00. 
44 

45 NOTE: (DL): 00 IF DAYLIGHT SAVINGS TIME ENABLE IS NOT ENABLED. 

4. (DLI: 01 ENABLES TWO SPECIAL UPDATES THE LAST SUNDAY IN 
47 APRIL (1;59;59 --> 3:00:00 AMI AND THE LAST SUNDAY IN 
48 OCTOBER 11 :59:59 --> 1 :00:00 AMI THE FIRST TIME. 
49 
50 (AH) 04H READ THE DATE FROM THE REAL T I ME CLOCK AND RETURN WITH, 
51 (CH) = CENTURY IN BCD (19 OR 201 
52 (CLI = YEAR IN BCD (00-991 
53 (DH I = MONTH I N BCD 101 - I 21 
54 (OLI = DAY IN BCD (01-31). 
555. I AH 1 OSH SET THE DATE I NTO THE REAL T I ME CLOCK US I NG. 
57 (CHI = CENTURY IN BCD (19 OR 201 
58 (CLl = YEAR IN BCD 100 99) 
59 (DH) = t.40NTH IN BCD (01 121.0 (DLI = DAY IN BCD (01-311 ..,
.2 (AHI SET THE ALARM TO INTERRUPT AT SPECIFIED TIME,.3 (CHI = HOURS IN BCD (00-23 {OR FFHII 
.4 (CLl : MINUTES IN BCD (00-59 lOR FFH) I.5 (OH) : SECONDS IN BCD (00-59 lOR FFHJ I . 

• 7 IAHI : 01H RESET THE ALARM INTERRUPT FUNCTION • 
• 8
.9 NOTES: FOR ALL RETURNS CY= 0 FOR SUCCESSFUL OPERAT ION. 
70 FOR IAHI= 2, 4, 6 - CARRY FLAG SET IF REAL TiME CLOCK NOT OPERATING. 
71 FOR (AH 1 = 6 - CARRY FLAG SET I F ALARM ALREADY ENABLED. 
72 FOR THE ALARM FUNCT I ON (AH : 6 I THE USER t.4UST SUPPLY A ROUT I NE AND 
73 INTERCEPT THE CORRECT ADDRESS IN THE VECTOR TA8LE FOR INTERRUPT 4AH. 
74 USE OFFH FOR ANY "DO NOT CARE~ POSITION FOR INTERVAL INTERRUPTS. 
75 INTERRUPTS ARE DISABLED DURING DATA MODIFICATION.7. AH & AL ARE RETURNED MOD IF! ED AND NOT DEF I NED EXCEPT WHERE I NO I CATED. 
77 ; ----------------- - -------- - - - - - - - - - - - - ---------------------------- ­
78 ASSUt.4E CS;CODE,OS:DATA 
79 
80 0000 TiME OF DAY I PROC FAR 
81 0000 FB - -ST 1­ I NTERRUPTS BACK ON 
B2 0001 BO FC 06 CMP AH,IRTC_TBE-RTC_TB) /2 CHECK IF COMMAND IN VALID RANGE 
B3 0004 F5 CMC COMPLEt.4ENT CARRY FOR ERROR EX I T 
B4 000512 11 JC TIME_9 EXIT WITH CARRY: I IF NOT VALlO 
85 
B6 0001 IE PUSH OS SAVE USERS (OS) SEGMENT 
B1 OOOB E8 0000 E CALL ODS GET OATA SEGMENT SELECTOR 
BB OOOB 56 PUSH 51 SAVE WORK REGI STER 
89 OOOC C 1 EB 08 SHR AX,8 CONVERT FUNCTl ON TO BYTE OFFSET 
90 OOOF 03 CO ADO AX ,AX CONVERT FUNCTION TO WORD OFFSET (CY=OI 
91 0011 BBFO MOV SI,AX PLACE INTO ADDRESSING REGISTER 
92 0013 FA CLI NO I NTERRUPTS OUR I NG T I ME FUNCT IONS 
93 0014 2E: FF 94 0021 R CALL CS:[SIJ+OFFSET RTC_TB VECTOR TO FUNCTION REQUESTED WITH CY=O 
94 RETURN WITH CARRY FLAG SET FOR RESULT 
95 0019 FB ST I INTERRUPTS BACK ON 
96 00 I A B4 00 MOV AH,O CLEAR I AHI TO ZERO 
91 OOIC 5E POP 51 RECOVER USERS REG I STER 
9B OOlD IF POP OS RECOVER USERS SEGMENT SELECTOR 
99 00 IE TIME_9: RETURN WITH CY: 0 IF NO ERROR 
lOa OOIE CA 0002 

101 

102 ROUT I NE VECTOR TABLE (AH): 

103 0021 0031 R RTC_ TB Ow RTC 00 READ CURRENT CLOCK COUNT 

104 0023 0042 R OW RTC-10 SET CLOCK COUNT 

105 0025 0050 R OW RTC-20 REAO THE REAL T I ME CLOCK T I ME 

106 0021 0015 R OW RTC-30 SET REAL T I ME CLOCK T I t.4E 

101 0029 00A8 R OW RTC-40 READ THE REAL T I ME CLOCK DATE 

108 002B OOCB R OW RTC-50 SET REAL T I ME CLOCK DA,TE 

'09 00200104 R OW RTC-60 SET THE REAL T (ME CLOCK ALARM 

110 002F 0145 R OW RTC-10 RESET ALARM 
11' : 0031 RTC_TBE EQU ­. 
I 13 0031 
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114 
115 0031 
116 0031 "0 0010 R 
117 0034 C6 Ob 0070 R 00 
118 0039 88 OE 006E R 
1 19 0030 88 I b 006C R 
120 0041 C3 
121 
122 0042 
123 0042 89 16 006C R 
124 004b 89 OE 006E R 
125 004" C6 06 0070 R 00 
126 004F C3 
127 
128 0050 
129 0050 E8 0168 R 
130 0053 72 1F 
131 
132 0055 80 00 
133 0057 E8 0000 E 
134 005" 8A FO 
135 005C 80 08 
13b 005E E8 0000 E 
137 OOb I 24 01 
138 00b3 8A DO 
139 00b5 80 02 
140 00b7 E8 0000 E 
141 006" 8A C8 
142 006C 80 04 
143 006E E8 0000 E 
144 0071 8" E8 
145 0073 F8 
146 0074 
147 0074 C3 
148 
149 0075 
150 0075 E8 0168 R 
151 0078 13 03 
152 001A E8 0154 R 
153 0070 
154 0010 8" E6 
155 00 lF 80 00 
15b 0081 E8 0000 E 
151 0084 8" EI 
158 0086 80 02 
159 0088 E8 0000 E 
160 0088 8A E5 
\61 0080 eo 04 
162 008F E8 0000 E 
163 0092 88 0808 
164 0095 E8 0000 E 
165 0098 24 62 
166 009" OC 02 
167 009C 80 E2 01 
168 009F OA C2 
Ib9 00"1 86 EO 
110 00A3 E8 0000 E 
111 OOAb F8 
172 00A7 C3 
173 
174 00A8 
175 00A8 E8 a I 68 R 
176 00A8 12 10 
177 
178 OOAD 80 07 
179 OOAF E8 0000 E 
180 0082 8A DO 
181 0084 80 08 
182 0086 E8 0000 E 
183 0089 8A FO 
184 0088 80 09 
185 0080 E8 0000 E 
186 OOCO 8A C8 
1151 00C2 80 32 
188 00C4 E8 0000 E 
189 OOCl 8A E8 
190 00C9 F8 
191 OOCA 
192 OOCA C3 
193 
194 OOC8 
195 00C8 E8 0168 R 
196 OOCE 73 03 
191 0000 E8 0154 R 
f 98 0003 
199 0003 88 0006 
200 OOob E8 0000 E 
201 0009 8A E2 
202 0008 80 OT 
203 0000 E8 0000 E 
204 OOEO 8A E6 
205 00E2 80 08 
206 00E4 E8 0000 E 
201 00E7 8A El 
208 00E9 80 09 
209 OOES E8 0000 E 
210 OOEE 8A E5 
211 OOFO BO 32 
212 00F2 E8 0000 E 
213 00F5 B8 OBOB 
214 00F8 E8 0000 E 
215 00F8 24 7F 
216 OOFD 86 EO 
217 OOFF £8 0000 E 
218 0102 F8 
219 0103 C3 
22. 
221 0104 
222 0104 80 08 
223 0 I 06 E8 0000 E 
224 0109 A8 20 
225 0 I OB F9 
226 01 OC 75 33 
227 

INTERRUPT ROUTINES 

PAGE 
RTC_OO 	 PROC 

MOV 
MOV 
MOV 
MOV 
RET 

MOV 
MOV 
MOV 
RET 

CALL 
JC 

MOV 
CALL 
MOV 
MOV 
CALL 
ANa 
MOV 
MOV 
CAL.L. 
MOV 
MOV 
CAL.L. 
MOV 
CLC 

RET 

CALL 
JNC 
CALL. 

MOV 
MOV 
CAL.L. 
MOV 
MOV 
CALL 
MOV 
MOV 
CAL.L. 
MOV 
CALL 
ANa 
OR 
ANa 
OR 
XCHG 
CALL. 
CLC 
RET 

CALL 
JC 

MOV 
CALL 
MOV 
MOV 
CALL 
MOV 
MOV 
CALL. 
MOV 
MOV 
CAL.L 
MOV 
CLC 

RET 

CALL 
JNC 
CALL 

MOV 
CAL.L 
MOV 
MOV 
CALL. 
MOV 
MOV 
CALL 
MOV 
MOV 
CAL.L. 
MOV 
MOV 
CALL 
MOV 
CALL 
ANa 
XCHG 
CALL 
CLC 
RET 

MOV 
CALL 
TEST 
STC 
JNZ 

06-10-85 

NEAR READ T I ME COUNT 
AL.OT I MER OFL GET THE OVERFLOW FLAG 
OTIMER orC,o AND THEN RESET THE OVERFLOW FLAG 
CX,OTlMER HIGH GET COUNT OF TIME HJGH WORD 
OX, or I MER:LOW GET COUNT OF' TI ME LOW WORD 

RETURN WITH NO CARRY 

SET T I ME COUNT 
SET TiME COUNT LOW WCRo 
SET THE T I ME COUNT HIGH WORD 
RESET OVERFL.OW FLAG 
RETURN WITH NO CARRY 

GET RTC TIME 
UPO IPR CHECK FOR UPOA TE I N PROCESS 
RTC:29 EXIT IF ERROR ICY= II 

SET ADDRESS OF SECONDS~~O;M~~A~ECONDS GET SECONDS 
DH,AC SAVE 
AL, CMOS REG 8 ADDRESS ALARM REG I STER 
CMOS READ - READ CURRENT VAL.UE OF DSE BIT 
AL. 0000000 I B MASK FOR VALID DSE BIT 
DL,AL SET (DLI TO ZERO FOR NO DSE BIT 
AL., CMOS MINUTES SET ADDRESS OF MINUTES 
CMOS READ GET MINUTES 
CL,AC SAVE 
AL., CMOS HOURS SET ADDRESS OF HOURS 
CMOS READ GET HOURS 
CH,AC SAVE 

SET CY.. 0 

I RETURN WITH RESULT IN CARRY FLAG 

SET RTC TIME 
UPD IPR CHECK FOR UPDATE IN PROCESS 
RTC-35 GO AROUND IF CLOCK OPERATING 
RTC=STA ELSE TRY INITIALIZING CLOCK 

AH,oH GET TIME BYTE - SECONDS 
AL, CMOS SECONDS ADDRESS SECONDS 
CMOS WRTTE UPDATE SECONDS 
AH,CC GET TJME 8YTE - MINUTES 
AL., CMOS MINUTES ADDRESS MINUTES 
CMOS WRITE UPDATE. MINUTES 
AH,CH GET TIlE BYTE - HOURS 
AL., CMOS HOURS ADDRESS HOURS 
CMOS WRITE UPDATE ADDRESS 
AX, XTCMOS REG 8 ADDRESS AL.ARt.4 REG I STER 
CMOS READ- - READ CURRENT VALUE 
AL , oTIOOOI08 MASK FOR VALlO BIT POSITIONS 
AL,OOOOOOIOB TURN ON 24 HOUR MODE 
OL I 0000000 I 8 USE ONL.Y THE DSE 81T 
"L,DL GET DAY LIGHT SAVINGS TIME BIT (DSE) 
AH,AL PLACE I N WORK REG I STER AND GET ADDRESS 
CMOS_.RITE SET NEW ALARM BITS 

SET CY= 0 
RETURN WITH CY= a 

GET RTC DATE 
UPD IPR CHECK FOR UPDATE I N PROCESS 
RTC=49 EXIT IF ERROR ICY= II 

AL.,CMOS DAY MONTH ADDRESS DAY OF MONTH 
CMOS READ - READ DAY OF MONTH 
DL , "[ SAVE 
AL I CMOS MONTH ADDRESS MONTH 
CMOS READ READ MONTH 
oH,A[ SAVE 
AL.,CMOS YEAR ADDRESS YEAR 
CMOS READ READ YEAR 
CL.,A[ SAVE 

ADDRESS CENTURY LOCAT I ON 
GET CENTURY BYTE 

CH,A[ SAVE 
SET CYaO 

~~o;M~~AgENTURY 

RETURN II TH RESULTS I N CARRY FLAG 

SET RTC DATE 
UPD I PR CHECK FOR UPDATE IN PROCESS 
RTC-55 GO AROUND I F NO ERROR 
RTC=STA ELSE INITIALIZE CLOCK 

AX I CMOS DAY WEEK ADDRESS OF DAY OF WEEK BYTE 
CMOS WRITE - LOAD ZEROS TO DA Y OF" WEEK 
AH,D[ GET DAY OF MONTH BYTE 

ADDRESS DAY OF" MONTH BYTE~~O;M~~I~:Y_MONTH WRITE OF DAY OF MONTH REGISTER 
AH,DH GET MONTH 
AL.,CMOS MONTH ADDRESS MONTH BYTE 
CMOS WRTTE WR I TE t.40NTH REG I STER 
AH,CC GET YEAR BYTE 

ADDRESS YEAR REGI STER~~O;M~~Ii~AR WR I TE YEAR REG I S TER 
AH,CH GET CENTURY BYTE 
AL,CMOS CENTURY ADDRESS CENTURY BYTE 
CMOS WRTTE WR I TE CENTURY LOCAT I ON 
AX, XTCMOS REG 8 ADDRESS ALARM REG I STER 
CMOS REAO- - READ CURRENT SETT I NGS 
AL.OTFH CLEAR 'SET BIT' 
AH,AL MOVE TO WORK REGISTER 
CMOS_WRITE AND START CLOCK UPDATING 

SET CY= 0 
RETURN CY"O 

SET RTC ALARM 
AL,CMOS REG 8 ADDRESS ALARM 
CMOS READ - READ ALARM REGI STER 
AL..20H 	 CHECK FOR ALARM ALREADY ENABLED 

SET CARRY I N CASE OF ERROR 
ERROR EX I T I F ALARM SET 
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228 alOE E8 o 16B R CALL UPD IPR CHECK FOR UPDATE I N PROCESS 

229 o I I I 13 03 JNC RTC-65 SKIP INITIALIZATION IF NO ERROR 

230 01 13 E8 0154 R CALL RTC::::STA ELSE INITIALIZE CLOCK 

231 0116 RTC 65: 

2'2 01 16 8A E5 MOV AH,DH GET SECONDS BYTE 
-
233 a I 18 BO 01 MOV AL, CMOS SEC ALARM ADDRESS THE SECONDS ALARM REG [STER 
2'4 a I IA E8 0000 E CALL CMOS WRITE - I NSERT SECONDS 
235 0110 8A EI MOV AH,CC GET MINUTES PARAMETER 
2'5 01 IF BO 0' MOV AL, CMOS MIN ALARM ADDRESS MINUTES ALARM REGISTER 
237 0121 E8 0000 E CALL CMOS WRTTE - INSERT MINUTES 
2'8 0124 8A E5 MDV AH,cFi GET HOURS PARAMETER 
239 0126 80 05 MDV AL, CMOS HR ALARM ADDRESS HOUR ALARM REG I STER 
240 0128 E8 0000 E CALL CMOS WRTTE­ I NSERT HOURS 
241 012B E4 AI IN AL,INTBOI READ SECOND I NTERRUPT MASK REGISTER 
242 0120 24 FE AND AL,OFEH ENABLE ALARM T I MER BIT I CY= 0) 
24' 012F E6 AI OUT INTBO I ,AL WRITE UPDATED MASK 
244 0131 B8 OBOB MOV ADDRESS ALARM REG [STER 
245 0134 E8 0000 E CALL READ CURRENT ALARM REG [STER~~o~*~~~~_REG_B 
245 0137 24 1F AND AL,OlFH ENSURE SET 81 T TURNED OFF 
241 0139 DC 20 OR AL,20H TURN ON ALARM ENABLE 
248 0138 86 EO XCHG AH,AL MOVE MASK TO OUTPUT REG I STER 
249 013D E8 0000 E CALL CMOS_WR I TE WR I TE NEW ALARM MASK 
250 0140 F8 eLe SET CY= 0 
251 0141 RTe 69 :-252 0141 B8 0000 MDV AX,O CLEAR AX REG I STER 
25' 0144 C3 RET RETURN WITH RESULTS [N CARRY FLAG 
254 
255 0145 RTC 70: RESET ALARM-255 0145 88 OB08 MOV AX.X*CMOS REG B ADDRESS ALARM REGISTER (TO 80TH AH,AL) 
251 0148 E8 0000 E CALL CMOS READ- - READ ALARM REG I STER 
258 014B 24 51 AND AL,51H TURN OFF ALARM ENABLE 
259 0140 86 EO XCHG AH,AL SAVE DATA AND RECOVER ADDRESS 
250 014F E8 0000 E CALL CMOS_WR I TE RESTORE NEw VALUE 
25 I 0152 F8 CLC SET CY= 0 
252 0153 C3 RET RETURN WITH NO CARRY 
25' 
264 0154 RTC_OO ENDP 
255 
255 0154 RTC STA PROC NEAR INITIALIZE REAL TIME CLOCK-251 0154 88 260A MOV AX,26H*H+CMOS REG A ADDRESS REGISTER A AND LOAD DATA MASK 
258 0157 E8 0000 E CALL CMOS WRITE - - INITIALIZE STATUS REGISTER A 
259 a 15A B8 820B MOV AX,82H-H+CMOS REG B SET ·SET BIT" FOR CLOCK INITIALIZATION 
210 0150 E8 0000 E CALL CMOS WR I TE - - AND 24 HOUR MODE TO REG I STER B 
211 0160 BO OC MOV AL. CMOS REG C ADDRESS REGISTER C 
212 0162 E8 0000 E CALL CMOS READ - READ REGISTER C TO INITIALI ZE 
21' 0165 BO 00 MOV AL. CMOS REG 0 ADDRESS REGISTER D 
214 0167 E8 0000 E CALL CMOS_READ - READ REG I STER D TO I N I TI AL.I ZE 
215 a 16A C3 RET 
215 
211 0168 RTC STA ENDP 
218 
219 o16B UPD IPR PROC NEAR WA ITT I LL UPDATE NOT I N PROGRESS 
280 0168 51 PUSH CX SAVE CALLERS REGI STER 
281 016C 89 0320 MDV cX,eoo SET TIMEOUT LOOP COUNT 
282 016F UPD 10: 

-

-
28' a 16F 80 OA MOV AL,CMOS_REG_A ADDRESS STATUS REG I STER A 
284 0111 FA CL I NO TIMER INTERRUPTS DURING UPDATES 
285 0172 E8 0000 E CALL CMOS READ READ UPDATE IN PROCESS FLAG 
285 0115 A8 80 TEST AL,8QH IF UIP BIT IS ON I CANNOT READ TIME) 
281 Of 77 14 05 JZ UPD_90 EXIT WITH CY= 0 IF CAN READ CLOCK NOW 
288 0119 FB ST! ALLOW [NTERRUPTS WH I LE WA I T [NG 
289 Ol7A E2 F' LOOP UPD 10 LOOP TILL READY OR TIMEOUT 
290 017C 33 CO XOR AX.Ax CLEAR RESULTS I F ERROR 
291 ailE F9 STC SET CARRY FOR ERROR 
292 OllF UPD 90:-293 o 11F 59 POP CX RESTORE CALLERS REG I STER 
294 0180 FA CLI I NTERRUPTS OFF OUR I NG SET 
295 0181 C, RET RETURN WITH CY FLAG SET 
296 
291 0182 UPD- IPR ENDP 
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298 PACiE 
299 ;--- HARDWARE INT 10 H -- ( IRQ LEVEL 8 J ------------------------- ­
300 ALARM I NTERRUPT HANDLER (RTC) 
301 THIS ROUTINE HANDLES THE PERIODIC AND ALARM INTERRUPTS FROM THE CMOS 
302 TIMER. INPUT FREQUENCY IS 1.024 KHZ OR APPROXIMATELY 1024 INTERRUPTS 
303 EVERY SECOND FOR THE PER I 00 I C INTERRUPT. FOR THE ALARM FUNCT I ON, 
304 THE INTERRUPT WILL OCCUR AT THE DESIGNATED TIME. 
305 
30. INTERRUPTS ARE ENABLED WHEN THE EVENT OR ALARM FUNCTION IS ACTIVATED. 
301 FOR THE EVENT INTERRUPT, THE HANDLER WILL DECREMENT THE WAIT COUNTER 
308 AND WHEN IT EXPIRES WILL SET THE DESIGNATED LOCATION TO 80H. FOR 
309 THE ALARM INTERRUPT, THE USER MUST PROV I DE A ROUT! NE TO INTERCEPT 
310 THE CORRECT ADDRESS FROM THE VECTOR TABLE INVOKED BY INTERRUPT 4AH 
311 PR I OR TO SETT I NG THE REAL T I ME CLOCK ALARM I I NT I AH, AH= 06HJ. 
312 
313 
314 0162 RTC I NT PROC FAR ALARM JNTERRUPT 
315 0162 IE PUSH OS LEAVE INTERRUPTS 01 SA8LED 
316 0163 50 PUSH AX SAVE REG 1 STERS 
317 0164 57 PUSH 01 
318 
319 0165 RTC I 11 ; CHECK FOR SECOND INTERRUPT 
320 0165 B8 8B8C MOV AX, (CMOS RECi B-+NMI J ·H-+CMOS REG C-+NMI • ALARM AND STATUS 
321 0166 E6 10 OUT CMOS PORT, AL- ; WR [TE ALARM FLAG MASK ADDRESS 
322 016A 90 Nap - ; I!ODELAY 
323 0 I 6B E4 11 IN AL,CMOS DATA • READ AND RESET INTERRUPT REQUEST FLAGS 
324 0180 A8 60 TEST AL, 0 I 1000009 ; CHECK FOR E [THER J NTERRUPT PEND I NG 
325 0 I 8F 14 40 JZ RTC_I_9 ; EXIT IF NOT A VALID RTC INTERRUPT 
32. 
327 0191 86 EO XCHG AH,AL SAVE FLAGS AND GET ENABLE ADDRESS 
328 0193 E6 70 OUT CMOS_PORT, AL WR I TE ALARM ENABLE MASK ADDRESS 
329 0195 90 NOP I/O DELAY 
330 0196 E4 71 IN AL ,CMOS DATA READ CURRENT ALARM ENABLE MASK 
331 0198 22 C4 AND AL,AH - ALLOW ONLY SOURCES THAT ARE ENABLED 
332 019A A6 40 TEST AL,OIOOOOOOB CHECK FOR PERIODIC INTERRUPT 
333 019C 7430 JZ RTC I 5 SKIP IF NOT A PERIODIC INTERRUPT 
334 
335 ;----- DECREMENT WAIT COUNT BY INTERRUPT INTERVAL 
33. 
331 019E E8 0000 E CALL DOS I ESTABLISH DATA SEGMENT ADDRESSABILITY 
338 OIAI 81 2E 009C R 0300 SUB ORTC LOW, 0976 I DECREMENT COUNT LOW BY , /1024 
339 01A7 83 IE 009E R 00 sBB ORTC-HIGH,O I ADJUST HI CiH WORD FOR LOW WORD BORROW 
340 OIAC 73 20 JNC RTC T 5 ; SKIP TILL 32 91T WORD LESS THAN ZERO 
341 
342 1----- TURN OFF PERIODIC INTERRUPT ENABLE 
343 
344 01 AE 50 PUSH AX SAVE INTERRUPT FLAG MASK 
345 0 I AF 86 6B8B MOV AX,X· (CMOS REG B-+NMI J I NTERRUPT ENABLE REG I S TER 
346 0182 Eb 10 OUT CMOS_PORT ,AL - WR ITE ADDRESS TO CMOS CLOCK 
341 0184 90 NDP I/O DELAY 
348 0185 E4 11 IN AL,CMOS DATA READ CURRENT ENABLES 
349 0181 24 BF AND AL,OBFH- TURN OFF PIE 
350 0189 86 C4 XCHG AL,AH GET CMOS ADDRESS AND SAVE VALUE 
351 01BB E6 10 OUT CMOS PORT, AL ADDRESS REG I STER B 
352 01BO 86 C4 XCHG AL,AH GET NEW I NTERRUPT ENABLE MASK 
353 OIBF E6 71 OUT CMOS DATA.AL SET MASK IN INTERRUPT ENABLE REGISTER 
354 OICI C6 06 OOAO R 00 MOV ORTC-WAIT FLAG,O SET FUNCT [ON ACT I VE FLAG OFF 
355 0 rC6 C5 3E 0098 R LOS Dl,oiORD PTR ilUSER FLAG SET UP (05:011 TO POINT TO USER FLAG 
356 OICA C6 05 80 MOV 8YTE PTR (01] ,80H - TURN ON USERS FLAG 
357 OICD 58 PDP AX GET I NTERRUPT SOURCE BACK 
358 0 I CE RTC I 51 
359 0 I CE A8 20 TEST AL,OOIOOOOOB TEST FOR ALARM INTERRUPT 
360 0100 74 OA JZ RTC_I_7 SK I P USER I NTERRUPT CALL I F NOT ALARM3., 
362 0102 BO 00 .OV AL,CMOS REG 0 POINT TO DEFAULT REAO ONLY REGISTER 
363 0104 E6 10 OUT CMOS_PORT ,AC ENABLE NMI AND CMOS ADDRESS TO OEFAUL T 
364 0106 FB sTi I NTERRUPTS BACK ON NOW 
365 0107 52 PUSH OX 
366 0 I 06 CD 4A INT 4AH TRANSFER TO USER ROUT I NE 
367 OIDA 5A POP OX 
368 OIDB FA CLI 8LOCK INTERRUPT FOR RETRY 
369 0 I DC RTC_I_1: RESTART ROUTINE TO HANDLE DELAYED 
370 OIDC EB A7 JMP ENTRY ANO SECOND EVENT BEFORE DONE 
311 
312 
373 OIDE RTC I 9: EX I T - NO PEND I NG INTERRUPTS 
374 OIDE BO 00 AL, CMOS REG 0 POINT TO DEFAULT READ ONLY REGISTER- - MOV 
375 DIED E6 10 OUT CMOS PORT, AL ENABLE NMI AND CMOS ADDRESS TO DEFAULT 
316 0lE2 90 20 MOV AL,EQI END OF I NTERRUPT MASK TO 8259 - 2 
317 0lE4 E6 AD OUT INTBoo,AL TO 8259 - 2 
318 0lE6 E6 20 OUT lNTAOO,AL TO 8259 - 1 
379 0lE8 5F POP 01 RESTORE REG J STERS 
380 0 I E9 58 POP AX 
381 OlEA IF POP OS 
382 OIEB CF IRET I ENO OF INTERRUPT 
383 
384 OIEC RTC_INT ENOP 
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305 PAGE 
3B. ;--- INT 05 H -------------------------------------- ------------------------- ­
3B7 PR I NT SCREEN 
3BB THIS LOGIC WILL BE INVOKED BY INTERRUPT 05H TO PRINT THE SCREEN. 
3B' THE CURSOR POSITION AT THE TIME THIS ROUTINE IS INVOKED WILL BE 
3.0 SAVED AND RESTORED UPON COMPLETION. THE ROUTINE IS INTENDED TO3., RUN WITH I NTERRUPTS ENABLED. I F A SUBSEQUENT PR I NT SCREEN KEY 

3.33'2 IS DEPRESSED WHILE THIS ROUTINE IS PRINTING IT WILL BE IGNORED. 
THE BASE PRINTERS STATUS IS CHECKED FOR NOT BUSY AND NOT OUT OF 

3'4 PAPER. AN INITIAL STATUS ERROR WILL ABEND THE PRINT REQUEST. 
3.5 ADDRESS 0050:0000 CONTAINS THE STATUS OF THE PRINT SCREEN: 
3 •• 
3.T 50: 0 = 0 PR I NT SCREEN HAS NOT BEEN CALLED OR UPON RETURN 
3'B FROM A CALL THIS INDICATES A SUCCESSFUL OPERATION. 
3•• = I PRINT SCREEN IS IN PROGRESS - IGNORE THIS REQUEST. 
400 ; = 255 ERROR ENCOUNTERED DURING PRINTING. 
401 ; -- - - - ------- - - - - - - - ------- - - - - - - - - - - - - - ----- - - - - - ---------------- - -- - - - - - - - ---­
402 
403 OIEC PR I NT_SCREEN- I PROC FAR 
404 ; DELA Y I NTERRUPT ENABLE TILL FLAG SET 
405 OIEC IE PUSH OS 
40. OlEO 50 PUSH AX SAVE WORK REGISTERS 
40T OIEE 53 PUSH ex 
40B OIEF 51 PUSH CX 
40' o !FO 52 PUSH OX USE 0040:0100 FOR STATUS AREA STORAGE 
410 OIFt E8 0000 E CALL DDS GET STATUS BYTE DATA SEGMENT 
411 0!F4 80 3E 0100 R 01 CMP ClSTATUS_BYTE.1 SEE IF PRINT ALREADY IN PROGRESS 

"E412 0!F9 74 74 PRI90 i EX I T [F PR [NT ALREADY [N PROGRESS 
413 O!FB C6 06 0100 R 01 MOY "'"STATUS_BYTE. 1 I INDICATE PR[NT NOW [N PROGRESS 
414 0200 FB ST I i MUST RUN W[TH [."ITERRUPTS ENABLED 
415 020. B4 OF MOY AH,OFH ; WILL REQUEST THE CURRENT SCREEN MODE 
41. 0203 CD 10 INT 10H (ALI = MODE 
41 T (AH)= NUMBER COLUMNS/LINE 
41B IBHI= VISUAL PAGE 
41' 0205 8A CC MOY CL.AH W[LL MAKE USE OF ICX) REG I STER TO 
420 0207 8A 2E 0084 R MOY CH.ltROWS CONTROL ROWS ON SCREEN & COLUMNS 
421 020B FE C5 INC CH ADJUST ROWS ON DISPLAY COUNT 
422 (CLI = NUMBER COLUMNS/LINE 
423 (CHI = NUMBER OF ROWS ON 01 SPLAY 
424 ; -------- ------ - - - - - - - -- - -- - - -- - - - - ------- ----------- - -- - - - - - - - - ­
42S ; AT THIS POINT WE KNOW THE COLUMNS/LINE COUNT 15 IN (CLl : 
42. AND THE NUMBER OF ROWS ON THE DISPLAY IS IN (CHI. 
427 THE PAGE IF APPLICABLE [S [N (BHI. THE STACK HAS 
42B (05). (AX), (BX), (CX), (OX) PUSHED. 
42. ~~~-----~~~~~-- - - - - - - - -- - - - - - - - - - -; ~ ~~ ~-;; ~ ~~~;----------- - - - - - ­
430 0200 33 02 
43' 020F B4 02 MOV AH,02H SET PRINTER STATUS REQUEST COMMAND 
432 02.. CD 17 [NT 17H REQUEST CURRENT PR [NTER STATUS 
433 02.3 80 F04 80 XOR AH,080H CHECK FOR PRINTER BUSY INOT CONNECTED I 
434 0216 Fa C04 AD TEST AH,OAOH OR OUT OF PAPER 
435 02.9 75 04E .JNZ PRIBO ERROR EX[T IF PR[NTER STATUS ERROR 
43. 

437 021B E8 0275 R CALL CRLF I CARR I AGE RETURN LINE FEED TO PR INTER 

43B 
439 021E 51 PUSH CX ; SAVE SCREEN BOUNDS 
440 021F B4 03 MOV AH,03H , NOW READ THE CURRENT CURSOR POSITION 
44. 0221 CO 10 INT 10H = AND RESTORE AT END OF ROUTINE 
442 0223 59 POP CX i RECALL SCREEN BOUNDS 
443 0224 52 PUSH OX ; PRESERVE THE ORIGINAL POSITION 
444 0225 33 02 XOR DX.DX ; INITIAL CURSOR (0.0) AND F[RST PRINTER 
445 ; ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- -- - - - - ---- - - -- - - ­
44. I TH I SLOOP 15 TO READ EACH CURSOR POsl T I ON FROM THE : 
44T ; SCREEN AND PRINT IT. (BH)= VISUAL PAGE (CH)= ROWS 
44B ; - -- - - - -- - - - - - - --------------- - - - - - - - - - - -- - - ------ - - - - - - - - ----- -­
449 0227 PRIIOI 
450 0227 B4 02 MOY AH.OZH INDICATE CURSOR SET REQUEST 
451 0229 CD 10 INT 10H NEW CURSOR POS I TI ON ESTABLI SHED 
452 022B B4 08 MOY AH.08H INDICATE READ CHARACTER FROM DISPLAY 
453 0220 CD 10 INT 10H CHARACTER NOW IN (All 
4504 022F OA CO OR AL,AL SEE IF VALID CHAR 
455 0231 75 02 JNZ PRIZO JUMP IF VALID CHAR 
456 0233 BO 20 MOY AL, ' ELSE MAKE I T A BLANK 
457 0235 PRIZO: 
458 0235 52 PUSH OX SAVE CURSOR POSITION 
459 0236 33 02 XOR DX,DX INDICATE FIRST PRINTER (DX= 01 
460 0238 32 E4 XOR AH,AH INDICATE PRINT CHARACTER IN IALI 
46' 023A CO 17 INT I TH PRINT THE CHARACTER 
462 023C 5A POP DX RECALL CURSOR POS I T [ON 
463 0230 F6 C4 29 TEST AH,29H TEST FOR PRINTER ERROR 
464 0240 75 22 JNZ PRI70 EX I T I F ERROR DETECTED 
465 0242 FE C2 INC DL ADVANCE TO NEXT COLUMN 
466 0244 3A CA C"P CL,DL SEE IF AT END OF LINE 
467 0246 75 OF JNZ PRJ 10 IF NOT LOOP FOR NEXT COLUMN 
466 0246 32 02 XOR DL,DL BACK TO COLUMN 0 
469 024A 8A E2 "OY AH,OL (AH) =0 
470 024C 52 PUSH DX SAVE NEW CURSOR POS I T I ON 
471 0240 E8 0275 R CALL CRLF LINE FEED CARR I AGE RETURN 
472 0250 5A POP OX RECALL CURSOR POSITION 
413 0251 FE C6 INC DH ADVANCE TO NEXT LINE 
414 0253 3A EE CMP CH.DH F[NISHED? 
0475 0255 15 DO JNZ PRIIO [F NOT LOOP FOR NEXT LINE 
4T. 
0411 0257 5A POP OX GET CURSOR POSITION 

'to78 0258 B4 02 MOY AH.OZH INDICATE REQUEST CURSOR SET 

479 025A CO ! 0 INT 10H CURSOR POsl T I ON RESTORED 

480 025C FA CLI BLOCK INTERRUPTS TILL STACK CLEARED 

0481 0250 C6 06 0100 R 00 MOY OSTATUS BYTE,O MOVE OK RESULTS FLAG TO STATUS BYTE 

0482 0262 EB OB JMP SHORT PR[90 EXIT PRINTER ROUTINE ­
4B3 
484 0264 PRll0: ERROR EXIT 

0485 02604 5A POP OX GET CURSOR POSITION 

486 0265 B4 02 "OY AH,02H IND[CATE REQUEST CURSOR SET 

487 0267 CD 10 INT CURSOR POS I T I ON RESTORED
"H 
488 0269 , PR [80: 

489 0269 FA eLi BLOCK INTERRUPTS T[LL STACK CLEARED 

490 026A C6 06 0100 R FF ","STATUS_BYTE.OFFH SET ERROR FLAG 

491 026F PR190; 

492 026F 5A POP OX EXIT ROUTINE 

493 0210 59 POP CX RESTORE ALL THE REGISTERS USED 

494 0271 5B POP BX 

495 0272 58 POP AX 

496 0273 IF POP 05 

497 0274 CF IRET RETURN WITH I NIT I AL I NTERRUPT MASK 

498 0275 PRINT_sCREEN_I ENDP 
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499 
500 CARR [AGE RETURN, L [NE FEED SU9ROUT I NE 
50 I 
502 0275 CRLF PROC NEAR 
503 SEND CR,LF TO FIRST PRINTER 
504 0275 33 02 XOR OX,OX ASSUME FIRST PRINTER (OX: OJ 
505 0277 88 0000 "OV AX,CR GET THE PR I NT CHARACTER COMMAND AND 
506 027A CO 17 INT 17H THE CARR I AGE RETURN CHARACTER 
507 027C 88 OOOA "OV AX,LF NOW GET THE LINE FEED AND 
508 027F CD 17 INT 17H SEND IT TO THE BIOS PRINTER ROUTINE 
509 0281 C3 RET 
510 0282 CRLF ENDP
5" 
512 
5" 
514 :-- HAROWARE INT OB H -- ( IRQ LEVEL 0 ) -------­

5" 
516 THIS ROUTINE HANDLES THE TIMER INTERRUPT FROM FROM CHANNEL 0 OF
5" THE 8254 TIMER. [NPUT FREQUENCY IS 1.[9315 MHZ AND THE DIVISOR 
51. IS 65536, RESULTING IN APPROXIMATELY 18.2 INTERRUPTS EYERY SECONO. 
5" 
520 THE [NTERRUPT HANDLER MAINTAINS A COUNT (40:6C) OF INTERRUPTS SINCE 
521 POWER ON TIME, WHICH MAY 9E USED TO ESTA8L1SH TIME OF DAY. 
522 THE I NTERRUPT HANDLER ALSO DECREMENTS THE MOTOR CONTROL COUNT (40: 40 I 
523 OF THE 0 I SKETTE, AND WHEN [T EXP I RES, WILL TURN OFF THE 
524 DISKETTE MOTOR (s), AND RESET THE MOTOR RUNN I NG FLAGS. 
525 THE INTERRUPT HANDLER WILL ALSO INYOI(E A USER ROUTINE THROUGH 
526 INTERRUPT ICH AT EVERY T[ME TICK. THE USER MUST CODE A 
527 ROUTINE AND PLACE THE CORRECT ADDRESS IN THE VECTOR TABLE. 
52. 
529 
530 0282 TIMER [NT 1 PROC FAR 
531 0282 FB - S1'I INTERRUPT S BACK ON 
532 0283 IE PUSH OS 
533 0284 50 PUSH AX 
534 0285 52 PUSH OX SAVE MACHINE STATE 
535 0286 E8 0000 E CALL DDS ESTABLISH ADDRESSABILITY 
536 0289 FF 06 006C R INC II)TI MER LOW INCREMENT T I ME 

T4 ­537 0280 75 04 JNl GO TO TEST DAY 
538 028F FF 06 006E R INC (tTl MER_HIGH INCREMENT HIGH WORD OF T [ME 
539 0293 T4: TEST DAY 
540 0293 83 3E 006E R 18 C"P 4'TIMER HIGH,OIBH TEST FOR COUNT EQUALING 24 HOURS 
541 0298 75 15 JNZ T5 - GO TO D I SKETTE_CTL 
542 029A 81 3E 006C R 0080 C"P 'ltTIMER LOW,OSOH 
543 02AO 75 00 JNZ T5 - GO TO 0 [SKETTE_CTL 
544 
545 T I MER HAS GONE 24 HOURS 
546 
547 02A2 2B CO SUS AX,AX 
548 02A4 A3 006E R "DV CO'TIMER _H I GH, AX 
549 02A7 A3 006C R "DV '<tTIMER_LOW, AX 
550 02AA C6 06 0070 R 0 I "OV '<tTl MER OFL,I-
551 
552 TEST FOR 01 SI(ETTE T I ME OUT 
553 
554 02AF T5: 

555 02AF FE OE 0040 R DEC 'ltMOTOR COUNT DECREMENT DISKETTE MOTOR CONTROL
-556 0283 75 08 JNZ T6 RETURN I F COUNT NOT OUT 
557 0295 80 26 003F R FO AND (tMOTOR STATUS,OFOH TURN OFF MOTOR RUNNING BITS 
558 029A 80 OC "OV AL,OCH 
559 029C 9A 03F2 "OV DX,03F2H FDC CTL PORT 
560 029F EE OUT DX,AL TURN OFF THE MOTOR 
561 
562 02CO T6: T [MER T [CK [NTERRUPT 
563 02CO CD I C INT TRANSFER CONTROL TO A USER ROUT I NE 
564 
565 02C2 5A PDP OX RESTORE (OX) 
566 02C3 80 20 "DV AL,EO[ GET END OF I NTERRUPT MASK 
567 02C5 FA CLI D I SABLE [NTERRUPTS TILL STACK CLEARED 
568 02C6 E6 20 OUT INTAOO ,AL END OF INTERRUPT TO 8259 
569 02C8 58 PDP AX 
570 02C9 IF PDP OS RESET MACHINE STATE 
571 02CA CF IRET RETURN FROM [NTERRUPT 
572 
573 02CB TIMER INT I ENDP 
574 -
575 02CB CODE ENDS 
576 END 

BIOS2 5-181 




5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 
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ORGS ----- 06/10/85 COMPATIBILITY MODULE 

I PAGE 116,121 
2 TITLE ORGS ---- ­
3 .LIST 
4(. 0000 CODE SEGMENT 

6 PUBL I C 
7 pueL I C 
8 PUBL1 C 
9 PUBLI C 

PUBLIC 
II PUBLIC 
12 PUBLIC 
13 PUBLIC 
14 PUBL I C 

PUBL I C 
16 PUBLIC 
17 PUBL I C 
18 PUBL I C 
19 PUBL IC 

PUBL IC 
21 PUBL IC 
22 PUBL IC 
23 PUBL IC 
24 PUBLIC 

PUBLIC 
26 PUBL IC 
27 PUBLIC 
28 PUBLIC 
29 PUBLIC 

PUBLIC 
31 PUBLIC 
32 PUBLIC 
33 PUBL IC 
34 PUBL IC 

PUBL IC 
36 PUBL IC 
37 PUBL I C 
38 PUBL IC 
39 PUBL IC 

PUBL IC 
41 PUBL IC 
42 PUBL I C 
43 PUBL I C 
44 PUBL I C 

PUBL I C 
46 PUBL I C 
47 PUBLIC 
48 PUBL I C 
49 PUBL I C 

PUBLIC 
51 PUBLIC 
52 PUBLIC 
53 PUBLIC 
54 PUBL I C 

PUBL I C 
56 PUBLIC 
57 PUBLIC 
58 PUBLIC 
59 PUBLIC 

PUBL IC 
61 PUBLIC 
62 PUBLIC 
63 PUBLIC 
64 PUBLIC 

PUBL IC 
66 PUBL I C 
67 PUBLIC 
68 PUBLIC 
69 PUBL IC 

FUBLI C 
71 PUBL IC 
72 
73 EXTRN 
74 EXTRN 

EXTRN 
76 EXTRN 
77 EXTRN 
78 EXTRN 
79 EXTRN 

EXTRN 
81 EXTRN 
82 EXTRN 
83 EXTRN 
84 EXTRN 

EXTRN 
86 EXTRN 
81 EXTRN 
88 EXTRN 
89 EXTRN 

EXTRN 
91 EXTRN 
92 EXTRN 
93 EXTRN 
94 EXTRN 

EXTRN 
96 EXTRN 
91 
98 ASSUME 
99 

101 

06-10-65 

06/10/85 COMPATIBILITY MODULE 

BYTE PUBL I C 

AI 
CDNF TBL 
CRT CHAR GEN 
01 - ­
02 
02. 
DISK BASE 
DUMMY RETURN 
EIOI ­
EI02 
EI03 
EI04 
EI05 
EI06 
EI07 
EI06 
EI09 
EI61 
EI62 
E163 
EI64 
E201 
E202 
E203 
E301 
E302 
E303 
E304 
E401 
E50 I 
E60 I 
E602 
F 1780 
FIHII 
FI782 
F 1790 
FI791 
F3' 
F3D 
F3DI 
FD TBL 
FLOPPY 
HRD 
KIO 
KII 
KI2 
K 13 
K 14 
KI5 
K6 
K6L 
Kl 
K8 
K9

"4 
., "5
"6 
NMI INT 
PR I NT SCREEN 
P 0 R­
SEEKS I 
SLAVE-VECTOR TABLE 
TUTDR- ­
VECTOR TABLE 
V IDEO_PARMS 

BOOT STRAP I I NEAR 
CASSETTE 10 'INEAR 
OIl ;NEAR- ­
DISK INT 1 ;NEAR 
01 SK-SETUP: NEAR 
DISKETTE 10 1 :NEAR 
DSKETTE SETUP: NEAR 
EQUIPMENT 1 :NEAR 
INT 287:NEAR 
KI6"jNEAR 
KEYBOARD I 0 I: NEAR 
K8 I NT 1:NEAR 
MEMORY-S I ZE OET I: NEAR 
NMI INT 1 :NEAR ­
PR I NT SCREEN I: NEAR 
PRINTER 10 I:NEAR 
RE DIRECTfNEAR 
RS232 10 1 :NEAR 
RTC INT:NEAR 
SEEK :NEAR 
START 1 :NEAR 
T I ME OF DAY liNEAR 
TIMER INT l;NEAR 
V IDEO=IO_TINEAR 

CS:CODE.DSIDATA 

102 THIS MODULE HAS BEEN ADDED TO FACILITATE THE EXPANSION OF THIS PROGRAM. 
103 IT ALLOWS FOR THE FIXED ORG STATEMENT ENTRY POINTS THAT HAVE TO REMAIN 
104 AT THE SAME ADDRESSES. THE USE OF ENTRY POINTS AND TABLES WITHIN THIS 

MODULE SHOULD BE AVOIDED AND ARE INCLUDED ONLY TO SUPPORT EXISTING CODE 
106 THAT VIOLATE THE STRUCTURE AND DESIGN OF BIOS. ALL BIOS ACCESS SHOULD 
101 USE THE DOCUMENTED I NTERRUPT VECTOR I NTERFACE FOR COMPA TI BILl TY. 
108 
109 
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110 PAGE 
111 ;------------------------------- ­
112 ; COPYR I GHT NOT I CE 
113 1-------------------------- - - --- ­
114 ; 1- ORG OEOOOH 
115 0000 ORG OOOOOH 
11. 
111 0000 36 34 3/3 30 30 39 OB '6460090 COPR" IBM 1961, 1965 
118 30 20 43 4F 50 52 
1 19 2E 20 49 42 4D 20 
120 31 39 38 31 2C 20 
121 31 39 3/3 35 20 20 
122 20 20 
123 
124 ;--------------------------------------- ­
125 ; PAR I TY ERROR MESSAGES 
12. ;--------------------------------------- ­
127 
128 0020 50 41 52 49 54 59 D1 DB 'PARITY CHECK t' ,CR,LF I PLANAR BOARO PARITY CHECK LATCH SET 
129 20 43 48 45 43 4B 
130 20 31 OD 0' 
131 0030 50 41 52 49 54 59 D2 DB 'PARITY CHECK 2' ,CR,LF I/O CHANNEL CHECK LATCH SET 
132 20 43 48 45 43 4B 
133 20 32 OD 0' 
134 0040 3F 3F 3F 3F 3F OD D2' DB '?????' ,CR,LF 
135 0' 
13. . 0047 1P S 
137 ;;- DRG OE05BH 
138 0058 DRG 0005BH 
139 0058 RESET: RESET START 
140 0058 E9 0000 E J"P START_' VECTOR ON TO THE MOVED POST CODE 
141 
142 ;-------------------------------­
143 ; POST ERROR MESSAGES 
144 i------------------------------- ­
145 
146 OOSE 20 31 30 31 20 53 EIOI DB 101-SYlitem Board Error',CR,LF INTERRUPT FAILURE 
141 19 13 14 65 60 20 
146 42 6F 6' 12 64 20 
149 45 72 72 6F 12 00 
150 OA 
151 0077 20 31 30 32 20 53 EI02 DB 102-System Board Error',CR,LF TIMER FAILURE 
152 19 73 74 65 60 20 
153 42 6F 61 12 64 20 
154 45 12 12 6F 72 00 
155 OA 
156 0090 20 31 30 33 20 53 EI03 DB 103-SYlitem Board Error',CR,LF TIMER I NTERRUPT FA I LURE 
151 19 13 14656020 
155 42 6F 61 126420 
159 45 72 72 6F 72 00 
160 OA 
161 OOA9 20 31 30 34 20 53 EI04 DB 104-SYlitem Board Error' oCR ,LF PROTECTEO MOOE FA I LURE 
162 19 13 14656020 
163 42 6F 61 12 64 20 
164 45 12 12 6F 72 00 
165 OA 
166 aae2 20 31 30352053 EI05 DB l05-System Board Error',CR,LF LAST 6042 COMMANO NOT ACCEPTED 
161 19 13 14656020 
168 42 6F 61 726420 
169 45 72 72 6F 72 00 
170 OA 
171 OOoB 20 31 30 36 20 53 EI06 DB 106-System Board Error' ,CR,LF CONVERTI NG LOG I C TEST 
172 79 73 74 65 60 20 
173 42 6F 61 726420 
174 45 72 72 6F 72 00 
175 OA 
176 00F4 20 31 30 37 20 53 EI07 DB 107-System Board Error',CR,LF HOT NM I TEST 
177 79 73 74656020 
176 42 6F 61 726420 
179 45 72 72 6F 72 00 
160 OA 
161 0 I 00 20 31 30 36 20 53 EI06 DB 106-System Board Error',CR,LF TIMER BUS TEST 
162 79 73 74 65 60 20 
163 42 6F 61 72 64 20 
164 45 72 72 6F 72 00 
165 OA 
166 0 I 26 20 31 30 39 20 53 EI09 DB 109-SYlitem Board Error',CR,LF LOW MEG CHIP SELECT TEST 
167 79 73 74 65 60 20 
lee 42 6F 61 72 64 20 
169 45 72 72 6F 72 00 
190 OA 
191 013F 20 31 3631 2053 EI61 DB 161-System Opt Ions No' Set- (Run SETUP)' ,CR,LF OEAO BATTERY 
192 79 73 74 65 60 20 
193 4F 70 74 69 6F 6E 
194 73 20 4E 6F 74 20 
195 53 65 74 20 26 52 
196 75 6E 20 53 45 54 
197 55 50 29 00 OA 
196 0166 20 31 36 32 20 53 EI62 DB , 162-SYlitem OptIons Not Set-tRun SETUP) ',CR,LF ;CHECKSUM/CONFIG 
199 79 73 74 65 60 20 
200 4F 70 74 69 6F 6E 
20 I 73 20 4E 6F 74 20 
202 53 65 74 20 26 52 
203 75 6E 20 53 45 54 
204 55 50 29 00 OA 
205 0191 20 31 36 33 20 54 EI63 DB , 163-T'me & Date Not Set-(Run SETUP) ',CR,LF ;CLOCK NOT UPOATING 
206 69 60 65 20 26 20 
207 44 61 74 65 20 4E 
206 6F 74 20 53 65 74 
209 20 26 52 75 6E 20 
210 53 45 54 55 50 29 
211 00 OA 
212 0lB7 20 31 36 34 20 40 E164 DB , 164-Memory Size Error-tRun SETUP} ",CR,LF CMOS DOES NOT MATCH 
213 65 60 6F 72 79 20 
214 53 69 7 A 65 20 45 
215 72 72 6F 72 20 26 
216 52 75 6E 20 53 45 
217 5455502900 OA 
216 OIOB 20 32 30 31 20 40 E201 DB 201-Memory Error',CR,LF 
219 65 60 6F 72 79 20 
220 45 72 72 6F 72 00 
221 OA 
222 OIEE 20 32 30 32 20 40 E202 DB , 202-Memory Addrelill Error' ,CR,LF I LINE ERROR 00->15 
223 65 60 6F 72 79 20 
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224 41 64 64 12 65 13 
225 73 20 45 12 12 6F 
226 72 00 OA 
221 0209 20 32 30 33 20 40 E203 DB • 203-M.mo .... y Add .... ess Error',CR,LF I LINE ERROR 16->23 
228 65 60 6F 12 19 20 
229 -41 64 64 12 65 13 
230 13 20 45 12 12 6F 
231 12 00 OA 
232 0224 20 33 30 31 20 4B E301 DB lOI-Keyboa .... d Er .... o .... • ,CR,LF I KEY80ARD ERROR 
233 65 19 62 6F 6! 12 
234 64 20 45 72 72 6F 
235 72 00 OA 
236 0239 20 33 30 32 20 53 E302 DB , 302-System UnIt Keyloek IS Locked·.CR.LF KEYBOARD LOCK ON 
237 79 73 14 65 60 20 
238 55 6E 69 74 20 4B 
239 65 79 6C 6F 63 6B 
240 20 69 73 20 4C 6F 
241 63 68 65 64 00 OA 
242 0250 20 28 52 45 53 55 F3D DB • (RESUME -Fl- KEY)' ,CR,LF 
243 40 45 20 3D 20 22 
244 46 31 22 20 48 45 
245 59 29 00 OA 
246 
247 NM I ENTRY 
248 
249 0213 IP S 
250 1;- ORG OE2C3H 
251 02C3 ORO 002C3H 
252 = 02C3 NMI INT EQU S 
253 02C3 E9 0000 E J"P NM!_INT 1 : VECTOR ON TO MOVEO NM I CODE 
254 
255 02C6 20 33 30 33 20 48 E303 DB , 303-Keyboard Or System Unit E ........ o .... ·.CR.LF 

256 65 7962 6F 61 72 
257 64 20 4F 12 20 53 
258 19 13 74 65 60 20 
259 55 6E 69 14 20 45 
260 12 72 6F 72 00 OA 
261 KEYBOARD/SYSTEM ERROR 
262 02EA 20 33 30 34 20 48 DB • 30-4-Keyboa .... d 0 .... System Unl tError' ,CR,LF KEYBOARO CLOCK HIGH 
263 65 79 62 6F 61 12 
264 64 20 4F 12 20 53 
265 79 13 14 65 60 20 
266 55 6E 69 74 20 45 
267 72 72 6F 12 00 OA 
268 030E 20 34 30 31 20 43 E401 DB 40 I-CRT Er .... o .... • .CR .LF MONOCHROME 
269 52 54 20 45 72 72 
210 6F 72 00 OA 
271 031E 20 35 30 31 2043 E50 I DB 50l-CRT Error'.CR,LF COLOR 
212 52 54 20 45 72 72 
213 6F 72 00 OA 
274 032E 20 36 30 31 20 44 E60 I DB 601-Dl5kette El"l"or',CR,LF DISKETTE ERROR 
215 69 73 6B 65 74 74 
216 65 20 -45 72 72 6F 
277 12 00 OA 
278 DISKETTE 800T RECORD I S NOT VALl D 
279 0343 20 36 30 32 20 44 DB • b02-Diskette Boot Record Error'.CR,LF 
280 69 73 6B 65 74 14 
281 65 20 -42 6F 6F 74 
282 20 52 65 63 6F 72 
283 6-4 20 45 72 72 6F 
284 72 00 OA 
285 HARD FILE ERROR MESSAGE 
286 0364 31 37 38 30 20 44 DB '1180-0isk a Fa,lure'.CR,LF 
287 69 73 68 20 30 20 
288 46 61 69 bC 75 72 
289 65 00 OA 
290 0379 31 37 38 31 20 44 FI781 DB '1781-0j sk 1 Fa,lure·.CR.LF 
291 69 73 68 20 31 20 
292 46 61 69 6C 75 72 
293 65 00 OA 
294 038E 31 37 38 32 20 44 FITS2 DB '1182-01sk Controller Fa,lure'.CR,LF 
295 69 73 68 20 43 6F 
296 6E 74 72 6F 6C 6C 
297 65 12 20 46 61 69 
298 6C 75 12 65 00 OA 
299 03AC 31 31 39 30 20 44 FI190 DB '1790-0,51. 0 Error',CR.LF 
300 69 73 68 20 30 20 
301 45 72 12 6F 72 00 
302 OA 
303 03BF 31 31 39 31 20 44 FI191 DB '1191-0i 51. 1 Error' ,CR,LF 
304 69 13 68 20 31 20 
305 45 12 72 6F 72 00 
306 OA 
307 
308 0302 52 4F 4D 20 20 45 F3A DB 'ROM Error ,CR,LF RD. CHECKSUM 
309 72 72 6F 72 20 00 
310 OA 
311 03QF 20 20 20 20 20 55 F301 DB -Un loek System Un i , Key loek ,CR.LF' 
312 6E 6C 6F 63 68 20 
313 53 19 73 74 65 60 
314 20 55 6E 69 1-4 20 
315 48 65 79 6C 6F 63 
316 68 20 00 OA 
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311 PAGE 
31. ; --;---- - - - -- - - -- -- - - - - - - - - - - - - - - - ----------------------­
319 ; INITIALIZE DRIVE CHARACTERISTICS 
320 ; 
321 ; FIXED DISK PARAMETER TABLE 
322 I 
323 ; - THE TABLE I S COMPOSED OF A BLOCK DEFINED AS: 

32' 

325 +0 II WORD) - MAXIMUM NUMBER OF CYLINDERS 

326 +2 11 BYTE) - MAXIMUM NUMBER OF HEADS 

321 +3 {I WOROI - NOt USED/SEE PC-XT 
32. +5 (I WORD) - STARTING WRITE PRECOMPENSATION CYL 

329 II BYTE) - NOT USED/SEE PC-XT 

330 (I BYTE) - CONTROL BYTE 

331 BIT 1 DISABLE RETRIES -OR­
332 BIT 6 DISABLE RETRIES 

333 BIT 3 MORE THAN 8 HEADS 

33. +9 13 BYTES)- NOT USED/SEE PC-XT 

335 +12 (I WORD) - LANDING ZONE 

336 + 14 (1 BYTE) - NUMBER OF SECTORS/TRACK 

331 + 1 5 {I BYTE I - RESERVED FOR FUTURE USE 

33. 

339 - TO DYNAMICALLY DEFINE A SET OF PARAMETERS 

3.0 BU I LD A TABLE FOR UP TO 15 TYPES AND PLACE 

3., THE CORRESPOND I NG VECTOR INTO 1NTERRUPT 4 1 

3.2 FOR DRIVE 0 AND rNTE~RUPT 46 FOR DRIVE I. 
3'3 
3•• 
3.5 
3.6 0401 FD_TBL: 
341 
3'. ;----- DRIVE TYPE 01 
3.9 
350 0401 0132 OW 03060 CYLINDERS 
351 0403 04 08 0'0 HEADS 
352 0404 0000 ow 0 
353 0406 0080 ow 01280 WRITE PRE-COMPENSATION CYLINDER 
35' 0408 00 08 0 
355 0409 00 08 0 ; CONTROL BYTE 
356 040A 00 00 00 08 0,0,0 
351 0400 0131 OW 03050 LAND I NG ZONE 
35. 040F II 08 110 SECTORS/TRACK 
359 0410 00 08 0 
360 
361 1----- OR I VE TYPE 02 
362 
363 0411 0261 OW 06150 ; CYLINDERS 
36' 0413 04 08 0'0 ; HEADS 
365 0414 0000 OW 0 
366 0416 012C OW 03000 WRITE PRE-COMPENSATION CYLINDER 
361 0418 00 DB 0 
36. 0419 00 08 0 CONTROL BYTE 
369 041A 00 00 00 08 0,0,0 
310 0410 0267 OW 06150 LAND I NG ZONE 
311 04JF II 08 110 SECTORS/TRACK 
312 0420 00 DB 0 
313 
31. OR 1 VE TYPE 03 
315 
316 0421 0267 OW 06150 CYL I NDERS 
311 0423 06 08 060 HEADS 
31. 0424 0000 OW 0 
319 0426 o12C OW 03000 WRITE PRE-COMPENSATION CYLII'I)ER 
3.0 0428 00 08 0 
3.' 0429 00 08 0 CONTROL BYTE 
3.2 042A 00 00 08 0,0,0 
3.3 0420 0267 OW 06150 LANDING ZONE 
3.' 042F II 08 110 SECTORS I TRACK 
3.5 0430 00 08 0 
3.6 
3.' DRIVE TYPE 04 
300 
3.9 0431 03AC OW 09400 I CYLINDERS 
390 0433 08 08 0.0 I HEADS 
391 0434 0000 OW 0 
392 0436 0200 OW 05120 , WRITE PRE-COMPENSATION CYLINDER 
393 0438 00 08 0 
39. 0439 00 08 0 CONTROL BYTE 
395 043A 00 00 00 08 0,0,0 
396 0430 03AC OW 09400 LAND I NG ZONE 
391 043F II 08 110 SECTORS/TRACK 
39. 0440 00 08 0 
399 
400 ,----- DRIVE TYPE 05 
'01 
402 0441 03AC OW 09400 CYLINDERS 
403 0443 06 08 060 HEADS 
40' 0444 0000 OW 0 
'05 0446 0200 OW 05120 WRITE PRE-COMPENSATION CYLINDER 
.06 0448 00 08 0 
401 0449 00 08 0 CONTROL BYTE 
.0. 044A 00 00 00 08 0,0,0 
409 0440 03AC OW 09400 LAND I NG ZONE 
410 044F II 08 110 SECTORS /TRACK 
411 0450 00 08 0 
412 
413 DRIVE TYPE 06 
41. 

415 0451 0267 ow 06150 CYL J NOERS 

41. 0453 O. 08 040 HEADS 

411 0454 0000 OW 0
.,. 0456 FFFF OW OFFFfH NO WRITE PRE-COMPENSATION 
.,9 0458 00 08 0 
'20 0459 00 08 0 CONTROL BYTE 
421 045A 00 00 00 08 0,0,0 
.22 0450 0267 OW 06150 LAND J NG ZONE 
.23 045F II 08 110 SECTORS /TRACK 
'2' 0460 00 08 0 
425 
426 DRIVE TYPE 07 
'21 
'2. 04pl DICE OW 04620 CYLINDER~ 
'2' 0463 08 08 0.0 HEADS 
'30 0464 0000 OW 0 
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432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
521 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 

0466 0100 
0468 00 
0469 00 
046A 00 00 00 
0460 o IFF 
046F 11 
0410 00 

0411 0200 
0413 05 
0414 0000 
0416 FFFF 
0418 00 
0479 00 
047A 00 00 00 
0410 0200 
047F 11 
0480 00 

0481 0384 
0483 OF 
0484 0000 
0486 FFFF 
0488 00 
0489 08 
048A 00 00 00 
0480 0385 
048F 11 
0490 00 

0491 0334 
0493 03 
0494 0000 
0496 FFFF 
0498 00 
0499 00 
049A 00 00 00 
0490 0334 
049F 11 
04AO 00 

04Al 0357 
04A3 05 
04A4 0000 
04A6 FFFF 
04A8 00 
04A9 00 
04AA 00 00 00 
04AO 0357 
04AF 11 
04BO 00 

0481 0351 
0483 07 
0484 0000 
0486 FFFF 
0488 00 
0489 00 
048A 00 00 00 
0480 0351 
048F 11 
04CO 00 

04CI 0132 
04C3 08 
04C4 0000 
04C6 0080 
04C8 00 
04C9 00 
04CA 00 00 00 
04CD o 13F 
04CF 11 
0400 DO 

0401 0200 
0403 01 
0404 0000 
0406 FFFF 
0408 00 
0409 00 
04DA 00 00 00 
0400 0200 
040F I I 
04EO 00 

04El 0000 
04E3 00 
04E4 0000 
04E6 0000 
04E8 00 
04E9 00 
04EA 00 00 00 
04EO 0000 
04EF 00 
04FO 00 

OW 02560 WR I TE PRE-COMPENSAT I ON CYL I NDER 
DB 0 
DB 0 
DB 0,0,0 
OW 05110 LAND' NG ZONE 
DB 170 SECTORS/TRACK 
DB 0 

DR I VE TYPE 08 

OW 01330 CYL I NDERS 
DB 050 HEADS 
OW 0 
OW OFFFFH NO WR I TE PRE -COMPENSA T I ON 
DB 0 
DB 0 CONTROL 8YTE 
DB 0,0,0 
OW 07330 LANDING ZONE 
DB 170 SECTORS / TRACK 
DB 0 

OR IVE TYPE 09 

OW 09000 CYL I NDERS 
DB 150 HEADS 
OW 0 
OW OFFFFH NO WRITE PRE-COMPENSATION 
DB 0 
DB 008H CONTROL BYTE 
DB 0,0,0 
OW 09010 LAND I NG ZONE 
DB 170 SECTORS/TRACK 
DB 0 

DR I VE TYPE 10 

OW 08200 CYLINDERS 
DB 030 HEADS 
OW 0 
OW OFFFFH NO WRITE PRE-COMPENSATION 
DB 0 
DB 0 CONTROL 8YTE 
DB 0,0,0 
OW 08200 LANDING ZONE 
DB 170 SECTORS / TRACK 
DB 0 

DRIVE TYPE 11 

OW 08550 CYL INOERS 
DB 050 HEADS 
OW 0 
OW OFFFFH NO WRITE PRE-COMPENSATION 
DB 0 
DB 0 CONTROL BYTE 
DB 0,0,0 
OW 08550 LAND I NG ZONE 
DB 170 SECTORS / TRACK 
DB 0 

DRIVE TYPE 12 

OW 08550 CYL I NOERS 
DB 070 HEADS 
OW 0 
OW OFFFFH NO WRITE PRE-COMPENSATION 
DB 0 
DB 0 CONTROL 8YTE 
DB 0,0,0 
OW 08550 LAND I NG ZONE 
DB 170 SECTORS/TRACK 
DB 0 

DRIVE TYPE 13 

OW 03060 CYLINDERS 
DB 080 HEADS 
OW 0 
OW 01280 WRITE PRE-COMPENSATION CYLINDER 
DB 0 
DB 0 CONTROL BYTE 
DB 0,0,0 
OW 03190 LAND I NG ZONE 
DB 170 SECTORS/TRACK 
DB 0 

DRIVE TYPE 14 

OW 07330 CYL I NDERS 
DB 070 HEADS 
OW 0 
OW OFFFFH NO WRITE PRE-COMPENSATION 
DB 0 
DB 0 CONTROL 8YTE 
DB 0,0,0 
OW 07330 LAND I NG ZONE 
DB 170 SECTORS / TRACK 
DB 0 

DR I VE TYPE 15 RESERVED •••• DO NOT USE···· 

OW 00000 CYL' NOERS 
DB ODD HEADS 
OW 0 
OW 00000 WRITE PRE-COMPENSATION CYLINDER 
DB 0 
DB 0 CONTROL 8YTE 
DB 0,0,0 
OW 00000 LAND I NG ZONE 
DB ODD SECTOR S / TRACK 
DB 0 

DR I VE TYPE 16 
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ORGS ----- 06/10/85 COMPATIBILITY MODULE 06-10-85 

545 04FI 0264 OW 06120 CYL I NOERS 
546 04F3 04 08 040 HEADS 
547 04F4 0000 ow 0 
548 04F6 0000 ow 00000 WRITE PRE-COMPENSATION ALL CYLINDER 
549 04F8 00 08 0 
550 04F9 00 08 0 CONTROL BYTE 
551 04FA 00 00 00 08 O. a I a 
552 04FO 0291 ow 06630 LAND I NG ZONE 
553 
554 

04FF " 0500 00 
08 
08 

170 
0 

SECTORS /TRACK 

555 
556 DR! VE TYPE 17 
557 
558 050 I ow 09770 CYL] NDERS 
559 0503 05 08 050 HEADS 
560 0504 0000 ow 0 
561 0506 012C ow 03000 WR I TE PRE-COMPENSAT I ON CYL 
562 0508 00 08 0 
563 0509 00 08 0 CONTROL BYTE 
564 
565 

050A 00 00 
0500 030 I 

08 
ow 

0,0,0 
09770 LAND J NG ZONE 

566 050F " 08 170 SECTORS I TRACK 
567 0510 00 08 0 
568 
569 OR I VE TYPE 18 
570 
571 0511 030 I ow 09770 CYL J NDERS 
572 0513 07 08 070 HEADS 
573 0514 0000 ow 0 
574 0516 FFFF ow OFFFFH NO WRITE PRE-COMPENSATION 
575 0518 00 08 0 
576 0519 00 08 0 CONTROL BYTE 
577 
578 

051A 00 00 00 
05100301 

08 
ow 

0,0.0 
09770 LAND I NG ZONE 

579 
580 

051F " 0520 00 
08 
DB 

170 
0 

SECTORS/TRACK 

581 
582 ORlVE TYPE 19 
583 
584 0521 0400 ow 10240 CYL I NOERS 
585 0523 01 08 070 HEADS 
586 0524 0000 ow 0 
587 0526 0200 ow 05120 WR 1TE PRE-COMPENSAT I ON CYLI NOER 
588 0528 00 08 0 
589 0529 00 08 0 I CONTROL BYTE 
590 052A. 00 00 00 08 0.0.0 
591 0520 03FF ow 10230 LAND I NG ZONE 
592 
593 

052F II 
0530 00 

08 
08 

170 
0 

SECTORS/TRACK 

594 
595 DR I VE TYPE 20 
596 
597 0531 0200 Ow 07330 CYL [NDERS 
598 0533 05 08 050 HEADS 
599 0534 0000 ow 0 
600 0536 a 12C ow 03000 WRITE PRE-COMPENSATION CYL 
601 0538 00 08 0 
602 0539 00 DB 0 CONTROL BYTE 
603 053A 00 00 08 0.0.0 
604 0530 02DC ow 07320 LAND [NG ZONE 
605 
606 

053F "0540 00 
08 
08 

170 
0 

SECTORS /TRACK 

607 
608 DRIVE TYPE 21 
609 
610 0541 ow 01330 CYLINDERS 
6" 0543 07 08 070 HEADS 
612 0544 0000 ow 0 
613 0546 012C ow 03000 WRITE PRE-COMPENSATION CYL 
614 0548 00 08 0 
615 0549 00 08 0 CONTROL BYTE 
616 054A 00 00 00 DB 0.0.0 
617 0540 020C ow 07320 LAND I NG ZONE 
618 
619 

054F " 0550 00 
DB 
08 

170 
0 

SECTORS / TRACK 

620 
621 ; ---- ­ DR] VE TYPE 22 
622 
623 0551 0200 ow 01330 CYLINDERS 
624 0553 05 08 050 HEADS 
625 0554 0000 ow 0 
626 0556 012C ow 03000 WRITE PRE-COMPENSATION CYL 
627 0558 00 08 0 
628 0559 00 08 0 I CONTROL BYTE 
629 
630 

OSSA 00 00 00 
0550 0200 

08 
ow 

0 , 0.0 
07330 LANDING ZONE 

6" 
632 

055F " 0560 00 
08 
08 

170 
0 

SECTORS/TRACK 

633 
634 ; ---­ DR I VE TYPE 23 
635 
636 0561 0132 OW 03060 CYL! NDERS 
637 0563 04 08 040 HEADS 
638 0564 0000 ow 0 
639 0566 0000 ow 00000 WRITE PRE-COMPENSATION ALL CYL 
640 0568 00 08 0 
641 0569 00 08 0 CONTROL BYTE 
642 
643 
644 
645 

056A 00 00 00 
0560 0150 
056F "0570 00 

08 
OW 
08 
08 

0.0.0 
03360 
170 
0 

LAND [NG ZONE 
SECTORS/TRACK 

646 
647 DRIVE TYPE 24 --­ RESERVED--­
648 
649 0511 0000 OW 00000 CYLINDERS 
650 0513 00 08 000 HEADS 
65\ 
652 

0514 0000 
0576 0000 

Ow 
OW 

0 
00000 WRITE PRE-COMPENSATION CYL 

653 0578 00 08 0 
654 0579 00 08 0 CONTROL BYTE 
655 
656 

057A 00 00 00 
0570 0000 

08 
OW 

0.0.0 
00000 LANOINCi ZONE 

657 
658 

057F 00 
0580 00 

08 
08 

000 
0 

SECTORS / TRACK 

ORGS 5-187 
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65' 
660 ; ----- DR I VE TYPE 25 ••• RESERVEO··· 
661 
662 05S1 0000 OW 00000 CYLINDERS 
663 0563 00 DB 000 HEADS 

0584 0000 OW 0 
6.5 05B6 0000 OW 00000 WR I TE PRE-COh4PENSAT ION CYL 
666 05SB 00 DB 0 
667 0569 00 DB 0 , CONTROL BYTE 
666 058A ob 00 00 DB 0.0.0 
66. 0580 0000 OW 00000 LANDING ZONE 

670 058F 00 DB 000 SECTORS/TRACK

671 0590 00 DB 0 

672 

673 ORIYE TYPE 26 ••• RESERVED··· 

67. 

675 0591 0000 OW 00000 CYLINDERS 

676 OS93 00 DB 000 HEADS 
677 0594 0000 OW 0 
676 0596 0000 OW 00000 WRITE PRE-COh4PENS~TION CYL 
67' OS9S 00 DB 0 
660 OS99 00 DB 0 CONTROL BYTE 
66' OS9A 00 00 00 DB 0,0,0 
.62 0590 0000 OW 00000 LAND I NCi ZONE 
.63 OS9F 00 DB 000 SECTORS/TRACK
664 05AO 00 DB 0 
66S 
6.6 DRIVE TYPE 27 ••• RESERVED··· 
6.7 
6•• 05AI 0000 OW 00000 CYLINDERS 
6•• OSA3 00 DB 000 HEADS 
6.0 05H 0000 OW 0 
6., 05A6 0000 OW 00000 WRITE PRE-COh4PENSATION CYL 
6'2 05AS 00 DB 0 
6.3 05A9 00 DB 0 I CONTROL. BYTE 
6.' 05AA 00 00 00 DB 0,0,0 
"5 05AD 0000 OW 00000 LAND 1 NG ZONE 

OSAF 00 DB 000 SECTORS / TRACK 
6.7 05BO 00 DB 0 

6'. 

6" DR I VE TYPE 28 ••• RESERVED··· 

700 
701 0581 0000 OW 00000 CYL I NDERS 
702 0583 00 DB 000 HEAOS 
703 0584 0000 OW 0 
70' osa6 0000 OW 00000 I WRITE PRE-COh4PENSATION CYL. 
705 05SS 00 DB 0 
706 OS89 00 DB 0 I CONTROL BYTE 
707 OSSA 00 00 00 DB 0,0,0 
70. 05S0 0000 OW 00000 LAND I NG ZONE 
70. 05SF 00 DB 000 SECTORS/TRACK
710 OSCO 00 DB 0 
711 
712 ;----- DR I VE TYPE 29 ••• RESERVED··· 
713 
"4 05CI 0000 OW 00000 CYL J NDERS 
"5 OSC3 00 DB 000 HEADS 

05C4 0000 OW 0".
"7 05C6 0000 OW 00000 WR I TE PRE-COh4PENSAT I ON CYL". OSCS 00 DB 0". OSC9 00 DB 0 CONTROL. BYTE 
720 05CA 00 00 00 DB 0, 0, a 
721 osce 0000 OW 00000 LAND J NG ZONE 
722 05CF 00 DB 000 SECTORS I TRACK 
723 0500 00 DB 0 
72' 
725 ;----- DR I VE TYPE 30 RESERVED··· 
726 
727 0501 OOO~ OW 00000 CYLINDERS 
72. 0503 00 DB HEADSgoo
72. 0504 0000 OW 
730 0506 0000 OW 00000 I WR I TE PRE-COh4PENSAT I ON CYL. 
731 0508 00 DB 0 
732 0509 00 DB 0 CONTROL BYTE 
733 OSDA 00 00 00 DB 0,0,0 
734 0500 0000 OW 00000 LAND I NG ZONE 
73' 050F 00 DB 000 SECTORS I TRACK 
736 OSEO 00 DB 0 
737 
73. ; ----- DRIVE TYPE 31 • •• RESERVED··· 
73' 
740 OSEI 0000 OW 00000 CYL I NDERS 
741 05£3 00 DB 000 HEAOS 
7'2 Q5E4 0000 OW 0 
143 OSE6 0000 OW 00000 WRITE PRE-COh4PENSATION CYL. 
H. OSES 00 DB 0 
145 OSE9 00 DB 0 I CONTROL BYTE 
7'6 05EA 00 00 00 DB 0,0,0 
7.7 05EO 0000 OW 00000 LANDING ZONE 
7•• 05EF 00 DB 000 SECTORS/TRACK
7•• OSFO 00 DB 0 
750 
751 ; ----- DR I VE TYPE 32 ••• R~SERVEO··· 
752 
153 05Fl 0000 OW 00000 CYLJ NDERS 
154 OSF3 00 DB 000 HEADS 
155 OSF4 0000 OW 0 
"6 OSF6 0000 OW 00000 WR I TE PRE-COh4PENSAT I ON CYL 
757 OSFS 00 DB 0 
75. OSF9 00 DB 0 CONTROL BYTE 
75' 05FA 00 00 00 DB 0,0. a 
160 05FO 0000 OW 00000 L.AND I NG ZONE 
161 05FF 00 DB 000 SECTORS/TRACK
162 0600 00 DB 0 
763,.. ; ----- DRIVE TYPE 33 ••• RESERVED··· 
165 
166 0601 0000 OW 00000 I CYL.I NOERS 
161 0603 00 DB 000 ; HEADS 
16. 0604 0000 OW 0 
16' 0606 0000 OW 00000 WRITE PRE-COMPENSATION CYL 
770 060S 00 DB 0 
771 0609 00 DB 0 , CONTROL BYTE 
172 060A 00 00 00 DB 0,0,0 

5-188 ORGS 
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ORGS ----­ 06/10/85 COMPATIBILITY MODULE 06-10-85 

773 0600 0000 OW 00000 LANOING ZONE 
774 060F 00 08 000 SECTORS/TRACK 
775 0610 00 08 0 
776 
777 1----­ DRIVE TYPE 34 ••• RESERVED··· 
776 
779 061 I 0000 OW 00000 CYLI NOERS 
780 0613 DO 08 000 HEAOS 
781 0614 0000 OW 0 
782 0616 0000 OW 00000 WRITE PRE-COMPENSATION CYL 
783 0618 00 08 0 
764 0619 00 08 0 CONTROL BYTE 

~ 785 061A 00 00 00 
786 0610 0000 

08 
OW 

0.0.0 
00000 LAND I NG ZONE 

761 061 F 00 
786 0620 00 

08 
08 

000 
0 

SECTORS/TRACK 

189 
790 DR I VE TYPE 35 ••• RESERVEO··· 
791 
792 0621 0000 OW 00000 CYL I NOERS 
793 0623 00 08 000 HEADS 
794 0624 0000 OW 0 
795 0626 0000 OW 00000 WR I TE PRE-COMPENSA T I ON CYL 
796 0628 00 08 0 
797 0629 00 08 0 CONTROL BYTE 
796 062A 00 00 00 08 0.0.0 
799 0620 0000 OW 00000 LAND I NG ZONE 
600 062F 00 08 ODD SECTORS/TRACK 
801 0630 08 0 
602 
803 DR I VE TYPE 36 ••• RESERVED··· 
804 
805 0631 0000 OW 00000 CYLINDERS 
606 0633 00 08 ODD HEADS 
807 0634 0000 OW 0 
808 0636 0000 
809 0638 00 

OW 
08 

00000 
0 

I WRITE PRE-COMPENSATION CYL 

810 0639 00 08 0 I CONTROL BYTE 
811 063A 00 00 00 08 O. o. a 
812 0630 0000 OW 00000 LAND I NG ZONE 
813 063F 00 
814 0640 00 

08 
08 

000 
0 

SECTORS/TRACK 

815 
816 DRIVE TYPE 31 RESERVED··· 
817 
618 0641 0000 OW 00000 CYLINDERS 
819 0643 00 08 000 HEADS 
820 0644 0000 OW 0 
621 0646 0000 OW 00000 WR ITE PRE-COMPENSATI ON CYL 
822 0648 00 08 0 
823 0649 00 08 0 CONTROL BYTE 
624 064A 00 00 00 08 O. 0.0 
625 064D 0000 OW 00000 LAND I NG ZONE 
826 064F 00 08 ODD SECTORS /TRACK 
627 0650 00 08 0 
626 
629 DR I VE TYPE 38 ••• RESERVED··· 
630 

~ 631 0651 0000 OW 00000 CYLINDERS 
632 0653 00 08 ODD HEAOS 
633 0654 0000 OW 0 
634 0656 0000 OW 00000 WRITE PRE-COMPENSATION CYL 
835 0658 00 08 0 
836 0659 00 DB 0 CONTROL BYTE 
837 065A 00 00 DB 0.0.0 
636 0650 0000 OW 00000 LAND I NG ZONE 
639 065F 00 
840 0660 00 

08 
DB 

000 
0 

SECTORS /TRACK 

841 
842 OR I VE TYPE 39 RESERVED··· 
643 
844 0661 0000 OW 00000 CYL INDERS 
845 0663 00 DB 000 HEADS 
846 0664 0000 OW 0 
847 0666 0000 OW 00000 WRITE PRE-COMPENSATION CYL 
648 0668 00 08 0 
849 0669 00 DB 0 CONTROL BYTE 
850 066A 00 00 00 08 0.0.0 
851 0660 0000 OW 00000 LAND I NG ZONE 
852 066F 00 
853 0610 00 

DB 
DB 

000 
0 

SECTORS/TRACK 

854 
855 DR I VE TYPE 40 RESERVED··· 
656 
857 0611 0000 OW 00000 CYLINDERS 
858 0613 00 08 000 HEADS 
859 0614 0000 OW 0 
860 0616 0000 OW 00000 WR I TE PRE-COMPENSAT J ON CYL 
861 0618 00 DB 0 
662 0619 00 08 0 CONTROL BYTE 
863 061A 00 00 00 08 0.0.0 
664 0610 0000 OW 00000 LAND j NG ZONE 
665 061F 00 
866 Ob80 00 

DB 
DB 

000 
0 

SECTORS/TRACK 

667 
668 DRIVE TYPE 41 ••• RESERVED··· 
669 
670 0681 0000 OW 00000 CYL I NOERS 
871 0&83 00 DB 000 HEADS 
872 0&84 0000 OW 0 
673 0686 0000 OW 00000 WRITE PRE-COMPENSATION CYL 
674 Ob88 00 DB 0 

,.-..... 875 Ob89 00 
876 068A 00 00 00 
877 Ob8D 0000 
678 06aF 00 
879 0690 00 

08 
08 
OW 
DB 
08 

0 
0.0.0 
00000 
000 
0 

CONTROL BYTE 

LAND I NG ZONE 
SECTORS/TRACK 

680 
661 DR I VE TYPE 42 ••• RESERVED··· 
662 
883 0691 0000 OW 00000 CYLINDERS 
884 0693 00 08 DOD HEADS 
885 0694 0000 OW 0 
886 0696 0000 OW 00000 WR I TE PRE-COMPENSAT I ON CYL 

ORGS 5-189 
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ORGS ----- Ob/10/85 COMPATIBILITY MOOULE 06-10-85 

"7 	 0698 00 DB 
0699 00 DB CONTROL BYTE... 069A 00 00 00 DB 0,0,0 

"0 0690 0000 D. 00000 LAND 1NG ZONE 
069F 00 DB 000 SECTORS / TRACK.."., 06AO 00 	 DB 0 . .93 

" 
DR I VE TYPE 43 RESERVED·· • 

06AI 0000 D' 00000 I CYLINDERS 
.97 06A3 00 DB 000 HEADS 

06A4 0000 D. 0 
06A.6 0000 D. 00000 WRITE PRE-COMPENSATION CYL 

'00 06A8 00 DB 0 
.01 06A9 00 DB 0 CONTROL BYTE 
'02 06AA 00 00 00 DB 0,0,0 
'03 	 06AO 0000 D' 00000 LAND I NG ZONE 
.0. 06AF 00 DB 000 SECTORS / TRACK 
.05 0680 00 DB 0 
.0. 
'07 OR I VE TYPE 44 RESERVED·· • 
• 0 • 
• 0. 	 06BI 0000 D. 00000 CYLINDERS 
"0 	 0683 00 DB 000 HEADS 

0684 0000 0D' 

."". 
"2 0686 0000 D' 00000 ; WRITE PRE-COMPENSATION CYL 
"3 06B8 00 DB 0 

06B9 00 DB 0 CONTROL BYTE 

." 
". 06BA 00 00 00 DB 0,0,0 

06BO 0000 D. 00000 LANDING ZONE.17 06BF 00 DB 000 SECTORS / TRACK 
06CO 00 	 DB 0".".• 20 DR I VE TYPE 45 ••• RESERVED··· 

'21 
.22 06CI 0000 D. 00000 CYLINDERS 
'23 06C3 00 DB HEADS.,. 	 000 

06C4 0000 D. 0 
.25 06C6 0000 D. 00000 I WR I TE PRE-COMPENSA T I ON CYL 
'2. 06C8 00 DB 0 
'27 06C9 00 DB 0 CONTROL BYTE 
.2. 06CA 00 00 00 DB 0,0,0 
'2' 06CO 0000 D' 00000 LAND I NG ZONE 
930 06CF 00 DB 000 SECTORS/TRACK 
'31 0600 00 DB 0 
'32 
933 DR I VE TYPE 46 RESERVED·· • 
93. 

935 0601 0000 D. 00000 CYL I NOERS 

93. 0603 00 DB 000 HEADS 

'37 0604 0000 D' 0 

'3' 0606 0000 D. 00000 WRITE PRE-COMPENSATION CYL 

93' 0608 00 DB 0 

••0 0609 00 DB 0 CONTROL BYTE 


060A 00 00 00 DB 0,0,0'"'.2 0600 0000 D. 00000 LAND I NG ZONE 
"3 060F 00 DB 000 SECTORS/TRACK 

06EO 00 DB 0 
••5 

DRIVE TYPE 47 • •• RESERVED··· 
•• 7 

06EI 0000 D. 00000 CYL ENDERS 
06E3 00 DB 000 HEADS 

'50 06E4 0000 D. 0 
06E6 0000 D. 00000 WRITE PRE-COMPENSATION CYL 

". 
"2 06E8 00 DB 0 
"3 06E9 00 DB 0 CONTROL BYTE 

06EA 00 00 00 DB 0,0,0 

." 

.55 06ED 0000 D. 00000 LANDING ZONE 
06EF 00 	 DB 000 SECTORS/TRACK". 06FO 00.57 	 DB 0".".

'.0 	 BOOT LOADER INTERRUPT,., 	
•'.2 :;: 06FI IP 

"3 ;; - oRG OE6F2H 
06F2 DRG 006F2H 

'.5 06F2 BOOT STRAP EQU S 
06F2 E9 0000 E J"P BOOT_STRAP_I VECTOR ON TO MOVED BOOT CODE 

•• 7... USE INT 15 H AH= OCOH 
06F5 CONF TBL: CONFIGURATION TABLE FOR THIS SYSTEM 

'70 06F5 0008 CONF E-CONF TBL-2 LENGTH OF FOLLOWING TABLE.71 06F1 FC DB MODEL BYTE - SYSTEM MODEL BYTE 
972 06F8 00 DB SUB MODEL BYTE SYSTEM SUB MODEL TYPE BYTE 
973 06F9 0 I DB BIOS LEVEL BIOS REVISION LEVEL 

••• 	 - D. 

97. 06FA 10 DB 01110000B 10000000 :: DMA CHANNEL 3 USE BY BIOS.75 01000000 :: CASCADED INTERRUPT LEVEL 2 
97. 00100000 :: REAL T I ME CLOCK AVA I LABLE.77 000 I 0000 = KEYBOARD SCAN CODE HOOK 1AH.,. 06FB 00 DB 	 RESERVED.,. 06FC 00 DB RESERVED 
"0 06FO 00 DB RESERVED.., 06FE 00 DB RESERVED 
••2 06FF CONF_E EQU RESERVED FOR EXPANS I ON 
'.3 

BAUD RATE INITIALIZATION TABLE'8'
"5 

= 06FF IP 
"7 ; ;- DRG OE729H 

0129 DRG 00129H 
0129 0411 AI 1041 110 BAUD TABLE OF VALUES 

"0 0126 0300 fOR INITIALIZATION 
0120 0180 D. 300 

D'••• 	 D. '.0 ,,,.., 	 3"'" 012F OOCO D. 192 .00 
••3 	 0131 0060 D• 1200 

0133 0030 
.. 

D' 	 2400••• 	 .. 
0'735 0018 	 4800." 	 D. 2'... 	 D.0131 OOOC 	 12 9600 

"7 
RS232 

1000 DRG OE139H 

5-190 ORGS 
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ORCiS ----- 06110185 COMPATIBILITY MODULE 06-10-85 

1001 0139 

1002 = 0139 

1003 0139 E9 0000 E 

1004 

1005 

1006 

1001 

1008 082E 

1009 = OeZE 

1010 08ZE E9 0000 E 

1011 

1012 

1013 

1014 

1015 081E 

1016 087E 52 

1011 081F 3A 45 46 38 10 

1018 0884 2A 36 

1019 = 0008 

1020 

1021 

1022 

1023 0866 80 

10240881 40 20 10 08 04 

1025 088C 02 01 

1026 

1021 

1028 

1029 088E IB FF 00 FF FF FF 

1030 IE FF FF FF FF IF 

1031 089A FF IF FF I 1 11 05 

1032 12 14 19 1509 OF 

1033 08.1.6 10 lB 10 0.1. FF 01 

1034 13 04 06 01 08 0.1. 

1035 08B2 OB OC FF FF FF FF 

1036 IC II. 1803 1602 

1031 OeBE OE 00 FF FF FF FF 

1038 FF FF ZO FF 

1039 

1040 

1041 oece 5E 5F 60 61 62 63 

1042 64 65 66 61 FF FF 

1043 0804 17 FF 84 FF 13 FF 

1044 14 FF 15 FF 16 FF 

1045 OeEO FI"" 

1046 

1047 

1048 

1049 08EI IB 31 32 33 34 35 

1050 36 31 38 39 30 20 

1051 3D 08 09 

1052 08FO 71 11 65 12 14 19 

1053 15 69 6F 10 5B 50 

1054 00 FF 61 13 64 66 

1055 67 68 6.1. 6B 6C 38 

1056 21 

1051 0909 60 FF 5C 7.1. 18 63 

1058 16 62 6E 60 2C 2E 

1059 2F FF 2.1. FF 20 

1060 091.1. FF 

1061 

1062 

1063 

1064 091B 18 21 40 23 24 25 

1065 5E 26 2.1. 28 29 SF 

1066 28 08 00 

1061 092.1. 51 51 45 52 54 59 

1068 55 49 4F 50 lB 10 

1069 00 FF 41 53 44 46 

1010 47 48 4.1. 48 4C 3.1. 

1011 22 

1072 0943 lE FF 1C 51. 58 43 

1013 56 42 4E 40 3C 3E 

1074 3F FF 00 FF 20 FF 

1015 

1016 

1017 0955 54 55 56 51 58 59 

1018 095B SA 5B 5C 50 

1019 

10eO 

1081 095F 66 69 6.1. 68 6C 

1082096460 6E 6F 10 11 

1083 

1084 

1085 

1086 0969 31 38 39 20 34 35 

1081 36 2B 31 32 33 30 

1088 2E 

1089 

1090 

109\ 0916 47 48 49 FF 4B FF 

1092 091C 40 FF 4F 50 5\ 52 

1093 53 

1094 

1095 

1096 

1091 

1098 0981 

1099 = 0987 

1100 0981 E9 0000 E 


DRG 00139H 

RS232 10 EQU I 


- .JMP RS232_10_' VECTOR ON TO MOVED RS232 CODE 


;-----	 KEYBOARD 

;;- ORCi OE8ZEH 

DRG 0082EH 


KEYBOARD 10 EQU I 

JIM' KEYBOARD_I 0_1 I VECTOR ON TO MOVED KEYBOARD CODE 


:-----	 TA8LE OF SHIFT KEYS AND MASK VALUES (EARLY PC) 

n­ ORO OE81EH 
ORO 0081EH o. 	 DB I NS KEY ; I NSERT KEY 
DB CAPS KEY,NUM KEY, SCROLL KEY, ALT KEY, CTL KEY 
DB LEFT-KEY, RIGHT KEY - - ­
EQU I-K6- ­

01 	 DB INS SHIFT ; INSERT MODE SHIFT 
DB ~~~~:~~:~~:~Y~H~:~~TF~CROLL_SHIFT ,ALT_SHIFT ,CTL_SHI FT
DB 

SCAN CODE TA8LES 

08 	 DB 21,-1,0,-1,-1,-1,30,-1,-1,-1,-1,31 

DB 	 -I,121,-I,11.Z3,5,18,20,25,21,9,15 

DB 	 16,21,29,10,-1.1.19.4,6,1,8,10 

DB 	 11,12,-1,-1,-1.-1,28,26.24,3,22,2 

De 	 14,13,-1.-1,-1,-1,-1,-1,' ',-I 
;-----	 CTL TABLE SCAN 

09 	 DB 94,95,96,91,98,99.100,101,102,103,-1,-1 

DB 	 1 19. -1 • 132, - I , 1 15. -1 , I 16. -1 • liT, - 1 • I 18,-1 


DB 	 -1 

1----­ LC TABLE 

010 	 DB o lBH,' 1234567890-.' ,08H,09H 

DB 	 'qwertyu i op[]' ,OOH.-I " asdfgnJk I;', 021H 

DB 	 60H,-1.5CH.·Zllcvbn", •• /·.-I,···.-I.· 

DB 

uc TABLE 

Oil 	 DB 27,' ! .'1' ,31, 05EH,' &. () _ +', 08H.0 

DB 	 'QWERTYU I opi J' .OOH,-I, 'ASOFGH.JKLI·' 

De 	 01EH.-l,'IZXCVBNM<>?',-1.0.-I.' '.-1 

UC T ABLE SCAN 

KI2 DB 84,85,86,81,88.89 
DB 90.91,92,93 

;----- ALT TABL.E SCAN 

013 	 DB 104.105,106,101,108 

DB 109. 1 10, I I I , 1 12, I 13 


1-----	 NUM STATE TABLE 

"4 	 DB '189-456+ 1230.' 

;-----	 eASE CASE TABLE 

01. 	 DB 11,12,13,-1,15,-1 
DB 11,-1,79,80,81.82,83 

KEYBOARD INTERRUPT 

;;- ORG OE981H 
ORO 00981H 

KB_INT EQU 
JMP KB_INT_I VECTOR ON TO MOVED KEYBOARD HANDLER• 

ORGS 5-191 
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ORGS ----- 06/101B5 COMPATIBILITY MODULE 06-10-85 

1101 PAGE 
1102 ; ----- DISKETTE! fO 
, 103 
1104 ;;- ORG OEC59H 
1 105 OC59 ORG 00C59H 
1106 '" OC59 DISKETTE 10 EQU S 
1107 OC59 E9 0000 E JMP DISKETTE_lO_1 VECTOR ON TO MOVED 0 1 SKETTE CODE 
11 DB 
1109 ;----- 01 SKETTE INTERRUPT 
I I 10 
1111 ;; - ORG OEF51H 
1112 OF57 ORG OOF57H 
11 13 = 0F"57 DISK INT EQU S 
1114 0F"57 E9 0000 E - .JMF' Dl SK_lNT_' VECTOR ON TO MOVED 0 I SKETTE HANDLER 
I I 15 
I I 16 DISKETTE PARAMETERS 
1111 
11 15 DRG OEFC7H 
1119 OFCl ORG 00FC7H 
1120 
1121 
1122 01 SK BASE 
1 123 - THI SIS THE SET OF PARAMETERS REQUIRED FOR 
1124 DISKETTE OPERATION. THEY ARE POINTED AT 8Y THE 
1125 DATA VAR1A8LE ~OISK POINTER. TO MODIFY THE PARAMETERS, 
1126 au I LD ANOTHER PARAMETER BLOCK AND PO I NT AT IT 
1127 
112B 
1129 OFC7 DISK_BASE LABEL BYTE 
1130 
1131 OFCl OF DB 11011111B ; SRT",O, HD UNLOAD=OF - 1ST SPECIFY BYTE 
1132 OFC8 02 DB 2 ; HD LOAD= 1, MODE=DMA - 2ND SPEC I FY BYTE 
1133 OFC9 25 DB MOTOR WAIT WA ITT I ME AFTER OPERAT I ON TILL MOTOR OFF 
1134 OFCA 02 DB 2 - 5 I 2 BYTES / SECTOR 
1135 OF"CB OF DB 15 EDT I LAST SECTOR ON TRACK) 
1136 OF"CC IB DB o IBH GAP LENGTH 
1137 OFCD FF DB OFFH DTL 
1138 OFCE 54 DB 054H GAP LENGTH FOR FORMAT 
1139 OFCF F6 DB OFbH FILL BYTE FOR FORMAT 
1140 OFOO OF DB 15 HEAD SETTLE T I ME (M I LL 1SECONDS I 
1141 OFD I 05 DB 8 MOTOR ST ART T I ME (I /8 SECONDS) 
1142 
1143 i----- PRINTER 110 
1144 
1145 ;;- ORG OEFD2H 
1146 OFD2 ORG OOFD2H 

147 '" OFD2 PRINTER 10 EQU S 
148 OF02 E9 0000 E - .JMP PRINTER 10 I ; VECTOR ON TO MOVED PR 1NTER CODE 
14' 
150 FOR POSSIBLE COMPATIBILITY ENTRY POINTS 
151 

152 DRG OF045H 

153 1045 DRG 01045H 

154 ASSUME eS:COOE,DS:DATA 

155 

15. EXTRN SET MODE: NEAR 

151 EXTRN SET-CTYPE:NEAR 

158 EXTRN SET-CPOS:NEAR 

159 EXTRN READ CURSOR =NEAR 

EXTRN READ-LPEN:NEAR 
1161 EXTRN ACT 01 SP PAGE, NEAR 
1162 

'.0 
EXTRN SCROLL UP: NEAR 

1163 EXTRN SCROLL-OOWN:NEAR 
1164 EXTRN READ AC CURRENT: NEAR 
1165 EXTRN WR I TE AC CURRENT: NEAR 
1166 EXTRN WR I TE-C CURRENT: NEAR 
I 161 EXTRN SET COU5R :NEAR 
I 166 EXTRN WRITE DOTINEAR 
1169 EXTRN READ DOT :NEAR 
1110 EXTRN WRITE TTY;NEAR 
1171 EXTRN VIDEO::::STATE;NEAR 
1172 
,,73 1045 0000 E OW OFFSET SET MODE TABLE OF ROUTINES WITHIN VIDEO I fO 
1114 1041 0000 E "' OW SET-CTYPE STACK MAYOFFSET EXIT VALUES BE 
I 175 1049 0000 E OW OF"FSET SET-CPOS DIFFERENT DEPEND I NG ON THE 
1116 1048 0000 E OW OFFSET READ CURSOR SYSTEM AND MODEL 
I 177 1040 0000 E OW OFFSET READ-LPEN 
1176 104F 0000 E OW OFFSET ACT DISP PAGE 
1179 1051 0000 E OW OFFSET SCROLL UP 
1 180 1053 0000 E OW OFFSET SCROLL-DOWN 
I 181 1055 0000 E OW OFFSET READ AC CURRENT 
I 182 1057 0000 E OW OFFSET WRITE AC CURRENT 
I 183 1059 0000 E OW OFFSET WR I TE-C CURRENT 
1164 1058 0000 E OW OFFSET SET COLOR 
1165 1050 0000 E OW OFFSET WR I TE DOT 
1186 105F 0000 E OW OFFSET READ DOT 
1167 1061 0000 E OW OFFSET WR I TE TTY 
116B 1063 0000 E ow OFFSET V I DEO::::STATE 
1169 '" 0020 MIL EQU 1-1.41 
I 190 
1191 ;;- ORG OFOb5H 
1192 1065 ORG 01065H 
1 193 = 1065 VIDEO 10 EQU S 
1194 1065 E9 0000 E JMP VIDEO_10_I I VECTOR ON TO MOVED V IDED CODE 
1195 
1196 ; - V IDEO PARAMETERS 
1197 
1198 11- ORG OFOA4H 
1199 ORG OlOA4H 
1200 
120 I IOA4 VIDEO PARMS LABEL BYTE 

- DB1202 IOA4 38 28 20 OA IF 06 3BH,28H,2DH,OAH, !FH,6, !9H SET UP FOR 40X25 
1203 19 
1204 10A8 IC 02 a7 06 DB ICH.2,l,b,7 
1205 lOBO aD 00 00 00 DB 0,0,0,0 
1206 '" 0010 M' EQU I-VIDEO_PARMS 
1201 
120B 1084 71 50 SA OA o. DB 7lH,50H, 5AH, OAH, I FH, b, 19H I SET UP FOR BOX25 
1209 19 
1210 1088 Ie 02 07 06 DB lCH,2,7,b,7 
121 I IDeo 00 00 00 00 DB 0,0,0,0 
1212 
1213 10C4 3B 28 20 OA 1F 06 DB 3BH, 2BH. 20H, OAH, 7FH, 6, 64H SET UP FOR GRAPH I CS 
1214 64 
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1215 10CB 70 02 01 0607 DB 70H,2,l,6.1 
1216 1000 00 00 00 00 DB 0,0,0,0 
1217 
1218 100461 5052 OF 19 06 08 6 IH.50H,52H,OFH, 19H.6, 19H ; SET UP FOR 60)(25 8&W CARD 
1219 .9 
1220 10DB 19 02 00 DB DC DB 19H,2,OOH.OBH.OCH 
1221 10EO 00 00 00 00 DB 0,0,0,0 
122Z TABLE OF REGEN LENCTHS 
1223 10E4 0800 M5 ow 2048 40)(25 
1ZZ4 IOE6 1000 ow 4096 80)(25 
1225 10E8 4000 ow 16384 GRAPHICS 
1226 IDEA 4000 01 16384 
1227 
1228 ;----- COLUMNS 
12Z9 
1Z30 1 DEC 28 28 50 50 28 Z8 ., 08 40.40,80,80,40,40,80,80 
1231 50 50 
1232 
1233 
1234 IOF4 2C 28 20 29 2A 2E ., 08 2CH,28H,20H,29H,2AH,2EH,1EH,29H TABLE OF MODE SETS 
1235 IE 29 
1236 ;----- MEMORY SIZE 
1237 
1238 ;;- ORG OF841H 
1239 1841 ORG Ol841H 
1Z40 =- 1841 MEMORY SIZE OET EQU I 
lZ41 1641 E9 0000 E - JMP- MEMORY SIZE_OET_I VECTOR ON TO MOVED B I OS CODE 
1242 
1243 ;----- EQUIPMENT DETERMINE 
1244 
1245 ;;- ORG OF840H 
1246 1840 ORG o1840H 
1247 =: 1840 EQUI PMENT EQU S 
1Z48 1840 E9 0000 E "MP EQU I PMENT_I VECTOR ON TO MOVED B I OS CODE 
1249 
1250 1----- CASSETTE (NO B I OS SUPPORT) 
1251 
1252 ;;- ORC OF859H 
1253 1859 ORG o1859H 
1254 = 1859 CASSETTE 10 EQU I 
1255 1659 E9 0000 E ::iMP CASSETTE_IO_I ; VECTOR ON TO MOVED 810S CODE 
1256 
1257 
1258 
1259 
1260 ORG OFA6EH 
1261 1AlOE ORG 01 A6EH 
1262 IA6E CRT CHAR GEN LABEL 8YTE 
1263 lA6E 00 00 00 00 00 00 - DB OOOH. OOOH, OOOH. OOOH, OOOH, OOOH,OOOH, OOOH 0_o0 BLANK 
1264 00 00 
1265 IAT6 7E 81 A5 81 BD 99 08 o7EH, 06 I H, OA5H, 081 H, OaoH .099H, 06 1H, 07EH 0_01 SMILING FACE 
1266 81 7E 
1267 IA7E 7E FF DB FF C3 El 08 °7EH, OFFH, OoBH, OFFH, OC3H. OEIH. OFFH, 07EH ; 0_02 SMILING FACE N 
1266 FF 7E 
1269 I A86 6C FE FE FE 7C 38 DB 06CH. OFEH, OFEH. OFEH, 01CH ,036H.°I OH, OOOH 0_o3 HEART 
1270 10 00 
1211 IA8E 10 38 7C FE 7C 38 08 01 OH. 038H, 07CH, OFEH I 07CH, 038H, 0 I OH, OOOH ; 0_o4 DIAMOND 
1212 10 00 
1213 IA96 38 TC 38 FE FE 7C 08 038H! 07CH, 038H. OFEH. OFEH, 01CH, 036H. 01CH 0_05 CLUB 
1214 38 7C 
1215 IA9E 10 10 38 7C FE lC 08 01 OH. °I OH. 036H. 07CH, OFEH, 0 7CH, 036H, 01CH O_Ob SPADE 
1216 38 lC 
1217 IAA6 00 00 18 3C 3C 18 DB OOOH. OOOH, 0 18H. 03CH, 03CH, 0 18H, OOOH, OOOH 0_01 BULLET 
1278 00 00 
1279 lAAE FF FF E7 C3 C3 E7 08 OFFH, OFFH, OE7H,OC3H,OC3H, OE7H,OFFH,OFFH ; o_o8 eULLET NEG 
1280 FF FF 
1Z81 1AB6 00 3C 66 4:2 42 66 08 OOOH. 03CH. 066H, 042H, 042H, 066H. 03CH. OOOH 0_09 CIRCLE 
1282 3C 00 
1283 I ABE FF C3 99 80 BO 99 08 OFFH. OC3H, 099H, OBOH, OBDH, 099H, OC3H, OFFH I O_OA CIRCLE NEG 
1284 C3 FF 
1Z85 IAC6 OF OT OF 10 CC CC 08 OOFH. 007H, OOFH, 07DH,OCC!"i, OCCH. OCCH, 07SH I D_OB MALE 
1Z66 CC 18 
1287 lACE 3C 66 66 66 3C 18 08 03CH. Ol;l6H, 066H, 066H, 03CH. O! 8H. 01EH. 0 ISH D_OC FEMALE 
1286 lE 18 
1289 lAD6 3F 33 3F 30 30 10 08 03FH. 033H, 03FH, 030H, q30H, 070H, OFOH. OEOH ; 0_00 EIGHTH NOTE 
1290 FO EO 
1291 lADE IF 63 IF 63 63 67 08 07FH1 063H, 07FH, 063H, 063H, 061H, OE6H. OCOH ; O_OE TIO 1/16 NOTE 
1292 E6 CO 
1293 1AE6 99 SA 3C E1 E1 3C 08 099H, 05AH, 03CH, OEIH, OE1H. 03CH, 05AH, 099H ; O_OF SUN 
1294 5A 99 
1295 
1296 lAEE 80 EO F8 FE Fe EO 08 OSOH. OEOH. OF8H, OFEH, OF8H, OEOH, 080H, OOOH , 0- 10 R ARROWHEAD 
1291 80 00 
1291' IAFb 02 dE 3E FE 3E DE 08 002H. OOEH, 03EH. OFEH, 03EH, OOEH. 002H, OOOH , 0- II L ARROWHEAD 
1299 02 00 
1300 IAFE 16 3C 7E 18 18 7E 08 o18H. 03CH. OTEH, 0 I 8H, 0 ISH ,01EH, 03CH. O! 8H ; 0_12 ARROW 2 VERT 
1301 3C 18 
1302 1806 66 66 66 66 66 00 DB 066H. 066H. 066H, ObbH, 066H, OOOH .066H. OOOH ; 0_13 2 EXCLAMAT IONS 
1303 66 00 
1304 1BOE 1F OB DB 78 18 IB 08 07FH, ODBH, ODSH, 0 7BH. 0 I BH. 0 I BH, 0 18H, OOOH I 0 - PARAGRAPH.. 
1305 IB 00 
1306 lB16 3E 63 38 6C 6C 38 08 03EH, 063H, 038H, 06CH, 06CH. 036H, OCCH, 076H I 0- .5 SECTION 
1307 CC 78 
1308 IBIE 00 00 00 00 lE 7E 08 OOOH .OOOH, OOOH, OOOH, 07EH. 07EH. 07EH. OOOH • 0 ., RECTANGLE 
1309 7E 00 ­
1310 1826 18 3C 7E 18 7E 3C 08 o18H. 03CH, 0IEH, 0 I 6H, 01EH. 03CH, 0 I 8H, OFFH 0- 17 ARROW 2 VRT UP 
1311 18 FF 
131Z 182E 3C 18 18 08 o 18H,03CH.07EH,OIISH, 0 18H,O 18H, 018H, OOOH 0- .8 ARROW VRT UP18 lE 18 
1313 18 00 
1314 1B36 18 18 18 18 7E 3C 08 o 18H. 0 18H, 0 18H, 0 1 ISH, 01EH, 03CH, 0 18H, OOOH I ARROW VRT DOWN 
1315 18 00 

0- •• 
1316 183E 00 18 DC FE OC 18 08 OOOH,O I 6H, OOCH, OFEH, OOCH, 0 I ISH. OOOH, OOOH I ARROW RIGHT 
1311 00 00 

0 - •• 
1318 IB46 00 30 60 FE 60 30 08 OOOH. 030H, ObOH. OFEH, 060H, 030H. OOOH, OOOH 0- '8 ARROW LEFT 
13 t 9 00 00 
1320 IB4E 00 00 co CO CO FE DB OOOH, OOOH, OCOH. OCOH. OCOH. OFEH. OOOH, OOOH 0- .e NOT INVERTED 
1321 00 00 
1322 IB56 00 24 66 FF 66 :24 08 OOOH, 024H, 066H, OFFH. 066H, Q24H, OOOH, OOOH I 0_10 ARROW 2 HORZ 
1323 00 00 
1324 185E 00 18 3C 7£ FF FF 08 OOOH. 0 18H, 03CH, 07EH, OFFH. OFFH. OOOH, OOOH 0 .E ARROWHEAD UP 
1325 00 00 -
1326 1B66 00 FF FF 7£ 3C 18 08 OOOH, OFFH. OFFH, 07EH, 03CH. 0 1 8H, OOOH. OOOH I 0 - IF ARROWHEAD OOWN 
1321 00 00 
1326 
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1329 la6E 00 00 00 00 00 00 DB OOOH, OOOH, OOOH I GOOH. OOOH. OOOH, OOOH, OOOH , 0 - 20 SPACE 
1330 00 00,. ,. 301331 IB76 30 30 00 DB 030H, 018H, 078H. 030H, 030H, OOOH. 030H. OOOH 0_21 EXCLAMATION 
1332 30 00 
1333 187E be be 6C 00 00 00 DB 06CH. 06CH, 06CH, OOOH, OOOH. OOOH, OOOH, OOOH 0 22 QUOTATION 
1334 00 00 -

1335 1886 be 6C FE 6C FE be DB 06GH, 06CH, OFEH, 06GH. OFEH. 06GH, 06GH, OOOH 0 23 · LB. 
1330 be 00 -
1331 IB8E 30 1e eo 18 oe F. DB 030H, 01CH. OCOH. 078H, OOCH. OF8H, 030H. OOOH 0 - 24 S DOLLAR SIGN 
1338 30 00 

IB961339 00 G6 CC 18 30 bb DB OOOH. OC6H. OCCH. 0 18H. 030H. 066H. OC6H. OOOH 0 25 , PERCENT 
1340 eb 00 -
1341 IB9E 3. be 38 1b De ee DB 038H. 06CH. 038H. 076H. OOCH, OCCH, 016H. OOOH D- 2. · AMPERSAND 
1342 ,. 00 ~ 
1343 IBA6 bO bO eo 00 00 00 DB 060H. 060H. OCOH, eOOH, OOOH, OOOH. OOOH, OOOH D 21 APOSTROPHE 
1344 00 00 
1345 IBAE I. 30 60 60 60 30 DB o 18H. 030H, 060H, 060H I 060H, 030H, 0 I 8H I OOOH 0 28 [ L. PARENTHES I S 
1346 [8 00 ­
1341 IBB6 .0 30 18 18 18 30 DB 060H. 030H, 0 18H, Ol8H, 018H, 030H,060H, OOOH 0 29 I R. PARENTHES I S 
1348 bO 00.. 3C 

­
1349 lBBE 00 FF 3e 66 DB OOOH, 066H, 03CH, OFFH I 03CH. 066H I OOOH, OOOH D 2A ASTER I SK 
1350 00 00 -
1351 18C6 00 30 30 FC 30 30 DB OOOH, 030H, 030H I OFCH. 030H I 030H, OOOH, OOOH D-2B PLUS 
1352 00 00 
1353 IBCE 00 00 00 00 00 30 DB OOOH, OOOH, OOOH, 00 OH. OOOH. 030H. 030H, 06GH D 2e COMMA 
1354 30 .0 -
1355 IBD6 00 00 00 Fe 00 00 DB OOOH. OOOH, OOOH, OFCH I OOOH, OOOH, OOOH, OOOH D 2D - DASH 
1356 00 00 -
1357 IBDE 00 00 00 00 00 30 DB 00 OH. OOOH. OOOH I OOOH. OOOH, 030H. 030H. OOOH 0 2E PERIOD 
1358 30 00 -
1359 IBEc 06 OC 18 30 .0 co DB 006H, OOCH, 0 I 8H, Q30H. 060H. OCOH. 080H. GOOH D_2F I SLASH 
13E>0 80 00 
1361 
1362 lBEE 1e e. CE DE F6 E. DB 07CH, OC6H. OCEH. QOEH. OF6H, OE6H, 07CH, OOOH 0 30 0 
1363 1e 00 -
1364 IBF6 30 10 30 30 30 30 DB 030H, 07 OH, 030H. 030H, 030H, 030H I OFCH, OOOH 0- 31 I 
1365 Fe 00 
1366 18FE 18 ee oe 38 60 ee DB 07 8H I OGGH, OOCH, 038H, 060H, OGGH. OFCH, 00 OH D 32 2 -1367 Fe 00 
1368 IC06 18 ee oe 3. oe ee DB 078H I OCCH. OOCH, 038H, OOCH, OCCH. 07 8H, OOOH 0 33 3 
1369 18 00 -
1370 ICOE Ie 3e 6C CC FE oe DB o I CH, 03CH, 06CH,OCCH, OFEH.OOCH, 0 I EH,OOOH I 0 >4 4 
1311 IE 00 -
1372 IC16 Fe eo F8 oe oe ee DB OFCH I OCOH. OF 8H, OOCH, OOCH, OCCH. 018H, OOOH 0 -35 5 
1373 18 00 
1374 IC IE 38 .0 eo F8 CC ee DB 038H, 060H. OCOH. OF8H, OCCH, OCCH. 078H, 0 0 OH D 3•• 
t 375 18 00 -
1316 I C26 FC ee oe 18 30 30 DB OFCH. OCCH, OOCH, 0 1 8H, 030H, 030H, 030H I OOOH 0 31 1 
1311 30 00 -
1318 lC2E 18 CC CC 18 CG CC DB o 18H. OCCH. OCCH, 078H, OCCH. OCCH I 0 78H, OOOH 0 - 38 8 
! 319 ,. 00 
1380 IC36 18 CC ee 1e oe I. DB 018H. OCCH, OCCH, 07CH, OOCH, 0 18H, 010H, OOOH D 39 9 
1381 10 00 -
1382 lC3E 00 30 30 00 00 30 DB 00 OH. 030H. 030H, OOOH, OOOH. 030H I 030H, OOOH D- 3A COLON 
1383 30 00 
1384 tC46 00 30 30 00 00 30 DB OOOH, 030H. 030H. OOOH, OOOH. 030H, 030H. 060H , 0 3B SEMI COLON 
1385 30 bO -
1386 IC4E 18 30 bO eo .0 30 DB o 18H, 030H, 060H, OCOH, 060H. 030H, 0 I 8H. OOOH , 0 - 3e LESS THAN 

1387 18 00 ~ 

1388 IC56 00 00 Fe 00 00 Fe DB OOOH, OOOH. OFCH. eOOH, OOOH, OFCH, OOOH. OOOH 0 3D EQUAL 

1389 00 00 
 -
1390 IC5E bO 30 I. oe I. 30 DB 060H, 030H, 0 I 8H, OOCH. 0 I 8H, 030H, 0 bOH, OOOH 0 3E > GREATER THAN 
1391 .0 00 -

1392 IG66 78 CC oe I. 30 00 018H, OGCH, OOGH, 0 I 8H. 030H, OOOH. 030H. eOOH 0 - 3F > QUESTION MARK 
1393 30 00 
1394 ,. 00 
1395 lC6E lC C6 DE DE DE CO DB 07CH. OC6H. OOEH. ODEH, ODEH, OCOH, 078H. OOOH 0 40 
1396 -,. CC · ! 391 IC16 30 CC Fe ee DB 030H, 07 8H. OCCH. OCCH, OFCH. eCCH. OCCH. OOOH 0_41 A 
1398 ee 00 
1399 IC1E FC 6t:. b6 7e b • DB OFCH I 066H. 066H. 07CH , 066H, 066H, OFCH, OOOH 0_42 B 
1400 FC 00 
140 I I C86 3C 66 co CO co DB 03CH, 066H. OCOH. OCOH, OCOH. 066H, 03CH, OOOH 0 43 e.. 

•• .. •• 6e 

­1402 3e 00 
t 403 IC8E F8 .e OF8H, 06CH, 066H, 066H. 066H, 06CH, OF8H. OOOH 0- 440 
1404 F. 00 
1405 1C96 FE 62 b. 18 b • • 2 DB OFEH, 062H. 068H, 018H, 068H, 062H I OFEH I OOOH 0_45 E 
1406 FE 00 
1401 1C9E FE b2 b8 18 68 .0 DB OFEH, 062H. 068H, 0 18H. 068H, 060H, OFOH, eOOH , 0 4. F 
1408 FO 00 

-

1409 ICA6 3e bb co CO eE 66 DB 03CH. 066H, OCOH, OCOH. OCEH. 066H, 03EH, OOOH , 0_4 1 G 
1410 3E 00 
1411 I CAE CC ec CC FC CC ce DB OCCH, OCCH. OCCH, OFCH. OCCH, OCCH I OCCH. eOOH , 0 - 48 H 
1412 ee 00 
1413 ICB6 30 30 30 30 30 DB 018H. 030H, 030H. 030H, 030H. 030H, 018H. 0 0 OH 0 49 I,. 00 ­1414 

,. 
1415 ICBE IE oe oe OC CC ee DB 01 EH, OOCH, OOCH, OOCH, OCCH, OCCH , 078H, OOOH 0 4A J 
1416 18 00 -
1411 I CC6 E6 •• • e 18 .e 66 DB OEbH, 066H, 06CH, 018H, 06CH, 066H. OE6H. OOOH 0 4B K 
1418 E. 00 -
1419 1 CCE FO .0 60 bO b2 .b DB OFOH, 060H, 060H, 060H, 062H. 066H, OFEH, OOOH D_4C L 
1420 FE 00 
1421 IC06 C6 EE FE FE DE> C. DB OC6H, OEEH. OFEH. OFEH, 006H, OC6H, OC6H. OOOH 0_40 104 
1422 eb 00 
1423 lCDE C6 E. F6 DE CE C6 DB OC6H, OEbH. OFbH, ODEH, OCEH. OC6H, OC6H, OOOH 0 4E N 
1424 e. 00 -
1425 ICE6 38 be C6 C6 C6 .e DB 038H, 06CH. OC6H. OC6H, OC6H, 06CH. 038H, OOOH 0 - 4F 0 
1426 38 00 
1427 
1428 ICEE Fe bb b. 1C 60 bO DB OFCH I 066H I 066H, 01CH, 060H, 060H. OFOH I OOOH 0 - 50 p 
1429 FO 00,.1430 JeF6 ee ee CC DC 18 DB 018H, OCCH, OCCH. OCCH, OOCH, 018H. 0 I CH, OOOH 0 -51 Q 
1431 Ie 00 

•• lC 6C , 0 - R1432 1CFE FC 6b OFCH. 066H. 066H, 0 7CH. 06CH. 066H I OE6H , eeOH 52 
1433 E6 00 
1434 1006 78 CC EO 10 Ie ee DB 018H I OCCH, OEOH. 0 70H. 0 I CH. OCCH. 018H. OOOH 0 53 5 
1435 00,. -
1436 IDOE FC B4 30 30 30 30 DB OFCH, OB4H, 030H, 030H, 030H, 030H. 0 18H, OOOH 0 - 54 T 
1431 18 00 
1438 1016 CC CC CC CC CC CC DB OCCH. OCCH, OCCH. OCCH, OCCH. OCCH, OFCH, 0 0 OH D 55 U 
1439 Fe 00 -,.1440 IDlE CC CC CC CC CC DB OCCH I OCCH. OCCH. OCCH, OCCH, 07 8H , 030H, OOOH 0 5. V-1441 30 00 
1442 1026 e. eb G6 06 FE EE OC6H I OC6H, OC6H, G06H, OFEH, OEEH. OC6H, OOOH 0 51- • 

5-194 ORGS 




[BM Person. I Computer MACRO Assembler Vers , "0 2.00 [-[4 
ORGS ----- 06/10/85 COMPATIBIL[TY MODULE 06- I 0-85 

1443 C6 00 
1444 ID2E C6 C6 6C 38 08 OC6H, OC6H, 06CH, 038H, 038H, 06CH. OC6H, OOOH 0-5. X,. 6C 
1445 C6 00 
1446 1036 CC CC CC 08 OCCH, OCCH. OCCH, 018H, 030H, 030H, 078H, OOOH 0 59 Y,. 

-1441 ,. 00 " " ,1448 ID3E FE C6 .C 18 32 66 08 OFEH. OC6H. 08CH, 0 18H, 032H, 066H, OFEH, OOOH 0_514. 
1449 FE 00 
1450 1046 60 60 60 60 60 08 018H. 060H, 060H, 060H. 060H, 060H, 078H, OOOH 0_5B LEFT BRACKET 
1451 

,.,. DO 
1452 ID4E CO 60 " I. OC 06 08 OCOH, 060H, 030H, 0 18H, OOCH, 006H, 002H, OOOH I 0_5C \ BACKSLASH 
1453 02 00 
1454 1056 78 IB 18 18 18 , 8 08 018H,O I 8H, 0 18H, 0 18H, 0 18H, 0 I 8H, 018H, OOOH 0 50 I R [GHT BRACKET -
1455 78 00 

~ 1456 105E " 38 6C C6 00 08 a I OH, 038H, 06CH, OC6H. OOOH. OOOH, OOOH, OOOH 0 CIRCUMFLEX- 5E " 
1451 00 00 
1458 1066 00 00 00 08 OOOH. OOOH, OOOH, OOOH, 00 OH. 0 OOH, OOOH, OFFH 0 5F UNDERSCORE 
1459 00 FF -
1460 
1461 106E 30 30 I. 08 030H. 030H. 0 I 8H. OOOH, 00 OH, OOOH. OOOH. OOOH D 60 APOSTROPHE REV 
1462 00 00 ,. OC 

­
1463 1076 00 00 7C CC 08 OOOH. OOOH. 0 78H. OOCH. 01CH, OCCH. 0 16H. 00 OH D 61 
1464 76 00 - · 
1465 107E EO 60 1C 66 66 08 OEOH. 060H. 060H. 01CH, 066H. 066H. ODCH. 00 OH D- b2 
1466 DC 00 • 
1467 1086 00 00 78 CC CO CC 08 OOOH. OOOH, 07 8H. OCCH. OCOH. OCCH. 0 78H. OOOH 0_63 0 

1468 ,. 00 
1469 ID8E 'c OC OC 7C CC CC 08 01 CH. OOCH. OOCH. 0 7CH. OCCH. OCeH. 0 76H, OOOH 0_64 d 
1470 76 00 
1471 1096 00 00 7. ee Fe CO DB OOOH, OOOH, 0 78H. OCCH. OFCH. oeOH. 0 18H. OOOH 0_65 
1412 7. 00 
1413 lD9E 38 bC bO FO 60 60 08 038H, 06CH. 060H, OFOH, 060H, 060H. OFOH 0 OOOH I D_66 r 
1474 FO 00 
1415 1014.6 00 00 16 CC CC 1C DB OOOH, OOOH. a 16H. OCCH, OCCH, 01CH, OOCH 0 OF8H 0_61 ,
1416 OC F8 
1411 lDAE EO 60 6C 76 66 66 08 OEOH. 060H. 06CH. 0 76H, 066H. 066H, OE6H. OOOH 0_68 h 
1478 E6 00 
1479 lDB6 30 00 10 08 030H. OOOH. 07 OH. 030H. 030H, 030H. a 78H, OOOH 0_69 
1480 ,. 00 " " " 
1481 108E OC 00 OC OC OC CC 08 OOCH, OOOH, OOCH. OOCH 0 OOCH, OCCH, OCCH, 018H D_6A J 
1482 CC 18 
1483 lDC6 EO 60 66 6e 78 6C DB OEOH, 060H, 066H, 06CH, 018H. 06CH, OE6H 0 OOOH 0_68 , 
1484 E6 00 
1485 IDCE 10 30 08 07 OH, 030H, 0 30H. 030H, 030H 0 030H, 078H, OOOH D_6C I 
1486 ,. 00 " " 30 " 
1487 IDOl', 00 00 CC FE FE 06 DB OOOH, OOOH. OCCH, OFEH, OFEH, OD6H, oe6H, OOOH 0_60 m 
1488 C6 00 
1489 lODE 00 00 F8 ee CC CC DB OOOH, OOOH, OF8H, OCCH, OCCH, OCCH, oceH, OOOH 0 6E 0 ,. 00 

­1490 CC 00 
1491 IDE6 00 00 18 CC CC CC 08 OOOH, OOOH, 018H, OCCH, OCCH, OCCH, 078H, OOOH O_oF 
1492 
1493 
1494 IDEE 00 00 08 OOOH, 00 OH. OOCH, 066H. 066H. 0 7CH. 060H, OFOH 0 70 - P 
1495 60 FO 
1496 IOF6 00 00 DB OOOH, 0 OOH. 076H, OCCH. OCCH, 0 7CH, OOCH. 0 I EH 0 
1491 OC IE - " q 

1498 10FE 00 00 DC 76 66 60 08 OOOH, 0 OOH, ODCH, 076H, 066H. 060H. OFOH I OOOH 0 - 72 
1499 FO 00 
1500 lE06 00 00 7C eo 7. 08 OOOH, OOOH, 07CH, OCOH, 0 78H. OOCH. OF8H, 00 OH D 73 
1501 F. 00~ - ,. t1502 IEOE " 30 7e 30 30 3. DB 01 OH,030H, 07CH, 030H, 030H I 034H, 0 18H. OOOH D 
1503 I. 00 -
1504 IEI6 00 00 CC CC CC CC DB OOOH, OOOH, OCCH, OCCH. OCCH. OCCH, 0 16H. 00 OH 0 75 
1505 76 00 ,. ­
1506 lEIE 00 00 CC CC CC 08 OOOH, OOOH, OCCH, OCCH. OCCH. 0 18H, 0 30H. OOOH 0 16-1507 30 00 
1508 IE26 00 00 C6 06 FE FE 08 OOOH, OOOH. OC6H. 006H. OFEH. OFEH, 06CH. OOOH 0 11 w -
1509 5C 00 
t 51 a lE2E 00 00 C6 bC 38 6e 08 OOOH, a OOH. OC6H. 06CH. 038H. 06CH, OC6H. OOOH D 7. 
151 I C5 00 
1512 IE36 00 00 CC CC CC 7C DB QOOH, OOOH. OCCH, OCCH. OCCH, 0 1CH. OOCH. OF8H 0 79- Y 
1513 OC Fe 
1514 IE3E 00 00 FC 98 30 6. 08 OOOH, OOOH. OFCH, 098H, 030H, 064H, OFCH, OOOH 0-1 A 
1515 FC 00 
1516 IE46 IC 30 30 EO 30 30 DB a I CH. 030H. 030H. OEOH, 030H, 030H, a I eH, OOOH I 0- 18 LEFT BRACE 
1511 IC 00 
15 I 8 lE4E I. I. I. 00 I. I. DB o 18H, a 18H, 0 18H, OOOH,O! 8H, a 18H,O 18H, OOOH 0-1C BROKEN STROKE 
1519 I. 00 
1520 I E56 EO 30 30 IC 30 30 08 OEOH. 030H, 030H, 0 I CH. 030H o 030H, OEOH, OOOH 0_70 RIGHT BRACE 
1521 EO 00 
1522 IE5E 76 DC 00 00 00 00 08 o 76H. ODCH. OOOH. OOOH, OOOH, OOOH, OOOH, OOOH 0-1E TILDE, 
1523 00 00 
1524 IE66 00 10 3. 6C C6 C6 08 OOOH.O I OH. 038H. 06CH, OC6H, OC6H, OFEH, OOOH 0 1F • DELTA 
1525 FE 00 -
1526 

1527 ; ----- TIME OF DAY 

, 528 

1529 n- ORG OFE6EH 

1530 IE6E DRG 01 E6EH 

1531 IE6E TIME_OF DAY EOU S 
'532 IE6E E9 0000 E J"P TIME_OF DAY I VECTOR ON TO MOVED 810S CODE 
1533 

-
-

1534 TIMER INTERRUPT 
1535 

1536 DRG OFEA5H 

1531 lEA5 DRG o lEASH 

1538 I EA5 INT EOU S 

1539 IEA5 E9 0000 E J"P TIMER INT- I VECTOR ON TO MOVED 810S CODE 
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IBM Per~ol"lal Computer t.4ACRO A~.embler Ver.ion 2.00 1-15 
ORGS ----- 06/10/85 COt.4PATIBILITY MODULE 06-10-85 

1540 PAGE 
1541 ;----- VECTOR TABLE 
1542 
1543 ;;- ORG OFEF3H 
1544 IEF3 aRC o IEF3H AT LOCATION OFEF3H 
1545 IEF3 VECTOR TABLE LABEL WORD VECTOR TABLE VALUES FOR POST TESTS 
1546 IEF3 IEA5 R - ow OFFSET TIMER INT I NT 08H - HARDWARE T 1 t.4ER 0 IRQ 
1541 IEF5 0987 R ow OFFSET KB I NT I NT 09H - KEYBOARD IRQ 
1548 I EFT 0000 E ow OFFSET OTI INT OAH - SLAVE INTERRUPT INPUT 
1549 1EF9 0000 E ow OFFSET OIl INT OBH - IRQ 
1550 I EFB 0000 E ow OFFSET OIl INT OCH - IRQ 
1551 IEFO 0000 E ow OFFSET OIl INT ODH - IRQ 
1552 I EFF OF57 R ow OFFSET DISK INT INT OEH - DISKETTE IRQ 
1553 IFOI 0000 E ow OFFSET 01 ,- INT OFH - IRQ 
1554 
1555 ;----- SOFTWARE INTERRUPT~ (BIOS CALLS AND POINTERS) 
1556 
1557 lF03 1065 R ow OFFSET VIDEO 10 INT IOH -- VIDEO DISPLAY 
1558 IF05 11540 R ow OFFSET EQU I PMENT INT IIH -- GET EQUIPMENT FLAG WORD 
1559 IF07 1841 R ow OFFSET MEMORY SIZE DET INT 12H -- GET REAL t.40DE t.4Et.40RY SIZE 
1560 IF09 OC59 R ow OFFSET DISKETTE 10- INT 13H -- DISKETTE 
1561 IFOB 0739 R ow OFFSET RS232 10- INT 14H -- COt.4t.4UNICATION ADAPTER 
1562 IFOD 1859 R ow OFFSET CASSETTE 10 I NT 15H -- EXPANDED eI OS FUNCTI ON CALL 
1563 I FOF 082E R ow OFFSET KEYBOARD-IO INT 16H -- KEYBOARD INPUT 
1564 IFII OFD2 R ow OFFSET PR I NTER To I NT I 7H - - PR I NTER OUTPUT 
1565 1FI3 0000 ow OOOOOH - INT 18H -- OF600H INSERTED FOR BASIC 
1566 IFIS 06F2 R ow OFFSET BOOT STRAP INT 19H -- BOOT FROt.4 SYSTEt.4 t.4EDIA 
1567 IFI7 IE6E R ow OFFSET TIt.4E-OF DAY INT IAH -- Tlt.4E OF DAY 
1568 IFI9 IF53 R ow OFFSET DUMMY RETURN INT IBH -- KEYBOARD BREAK ADDRESS 
1569 IFIB IF53 R ow OFFSET DUMMY-RETURN INT ICH -- Tlt.4ER BREAK ADDRESS 
1570 IFID IOA4 R DW OFFSET V I DEO-PARMS INT IDH -- VIDEO PARAt.4ETERS 
1571 IF IF OFC7 R DW OFFSET 0 I SK BASE INT IEH -- DISKETTE PARAt.4ETERS 
1512 IF21 0000 DW OOOOOH - tNT IFH -- POINTER TO VID~O EXTENSION 
1513 
1514 IF23 SLAVE_VECTOR_TABLE LABEL WORD ( INTERRUPT 70H THRU lFH ) 
1575 
1576 IF23 0000 E DW OFFSET RTC INT INT 70H - REAL Ttt.4E CLOCK IRQ 8 
1511 IF25 0000 I:: DW OFFSET RE DIRECT INT 71H REDIRECT TO INT OAH IRQ 9 
1518 1F21 0000 E DW OFFSET' oTI INT 72H - IRQ 10 
1579 IF29 0000 E DW OFFSET 01' INT 13H - IRQ II 
1580 I F2B 0000 E ow OFFSET 01 I INT 74H - IRQ '2 
1581 IF2D 0000 E DW OFFSET tNT 287 INT 75H -t.4ATH COPROCESSOR IRQ 13 
1582 I F2F 0000 E DW OFFSET olT INT T6H - -FIXED DISK IRQ '4 
1583 lF31 0000 E ow OFFSET 011 INT 11H - IRQ 15 
1584 
1585 ; - - - - - DUt.4t.4Y J NTERRUPT HANDLER 
1586 
1587 ; ;- aRC OFF53H 
1588 IF53 aRC oIF53H 
1589 
1590 = IF53 DUMMY_RETURN EOU B I OS DUt.4t.4Y (NULL I I NTERRUPT RETURN 
1591 
1592 IF53 CF IRET 
1593 
1594 ;----- PRINT SCREEN 
1595 
1596 ;;- ORG OFF54H 
1597 IF54 aRC o IF54H 
1598 '" IF54 PR I NT SCREEN EQU S 
1599 IF54 E9 0000 E - Jt.4P PR I NT_SCREEN_I J VECTOR ON TO MOVED B I OS CODE 
1600 .LIST ; TUTOR 
1601 ;-----------­
1602 
1603 POWER ON RESET VECTOR 
1604 
1605 ; -------------­
1606 ; ; - ORG OFFFOH 
1607 IFFO ORG OIFFOH 
1608 
1609 :----- POWER ON RESET 
1610 
1611 1FFO P_O_R LABEL FAR POWER ON RESTART EXECUTION LOCATION 
1612 
1613 IFFO EA DB OEAH HARD CODE FAR JUt.4P TO SET 
1614 IFFI 0015B R ow OFFSET RESET OFFSET 
1615 IFF3 FOOO ow OFOOOH SEGMENT 
1616 
1617 IFF5 30 36 2F 31 30 2F DB '06/tO/85' RELEASE t.4ARKER 
1618 38 35 
1619 
1620 IFFE aRC o IFFEH 
1621 IFFE FC os MODEL_BYTE THIS PC'S 10 ( MOOEL BYTE ) 
1622 
1623 IFFF COOE ENDS CHECKSUM AT LAST LOCATiON 
1624 END 
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80286 Instruction Set 

r--.. 	 Data Transfer 

MOV = move 

Register to Register/Memory 


1000100w mod reg r/w 


Register/Memory to Register 


1000101w mod reg r/w 


Immediate to Register/Memory 

1100011w mod 000 r/w data data if w = 1 

Immediate to Register 

1011wreg data data if w = 1 

Memory to Accumulator 

1010000w addr-low addr-high 

Accumulator to Memory 

1010001w addr-low addr-high 

Register/Memory to Segment Register 

10001110 modOreg r/w reg ¢ 01 

Segment Register to Register/Memory 

10001100 modOreg r/w 

~ 	PUSH = Push 

Memory 


11111111 mod 110 r/w 
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Register 


01010reg 


Segment Register 


OOOreg 110 


Immediate 

011010s0 data data if s 0 

PUSHA = Push AIl 

01100000 

POP = POp 

Memory 
\ 

10001111 modOOO rim 

Register 
I 

01011reg 

Segment Register 


OOOreg111 reg ". 01 


POPA = Pop AIl 

01100001 

XCHG = Exchange 

Register/Memory with Register 

1000011w mod reg rim 

Register with Accumulator 


10010reg 
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IN = Input From 


Fixed Port 


1110010w port 


Variable Port 

1110110w 

OUT = Output To 

Fixed Port 

1110011w port 

Variable Port 

1110111w 

XLAT = Translate Byte to AL 

11010111 

~ LEA = Load EA to Register 

10001101 I mod reg rIm 

LDS = Load Pointer to DS 

11000101 I mod reg rIm mod ~ 11 

LES = Load Pointer to ES 

11000100 I mod reg rIm mod ~ 11 

LAHF = Load AH with Flags 

I 10011111 

~ SAHF = Store AH with Flags 

10011110 
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PUSHF = Push Flags 

I 10011100 

POPF = POp Flags 

I 10011101 

Arithmetic 

ADD = Add 

Register/Memory with Register to Either 

OOOOOOOw mod reg rim 

Immediate to Register Memory 

100000sw modOOO rim data data if sw 01 

Immediate to Accumulator 

0000010w data data if w 

ADC = Add with Carry 

Register/Memory with Register to Either 

000100dw mod reg rim 

Immediate to Register/Memory 

100000sw modOOO rim data data if sw 01 

Immediate to Accumulator 

0001010w data data if w 

INC = Increment 

Register/Memory 

l111111w modOOO rim 
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Register 


OlOOOreg 


SUB = Subtract 

Register/Memory with Register to Either 


OOlOlOdw mod reg rim 


Immediate from Register/Memory 

100000sw modlOl rim data data if sw 01 

Immediate from Accumulator 


OOlOllOw data data if w 


SBB = Subtract with Borrow 

Register/Memory with Register to Either 


OOOllOdw mod reg rim 


Immediate to Register/Memory 

100000sw modOll rim data data if sw 01 

Immediate to Accumulator 


OOOlllOw data data if w 


DEC = Decrement 

Register/Memory 


lllllllw modOOl rim 


Register 


OlOOlreg 


CMP = Compare 

Register/Memory with Register 


OOlllOlw mod reg rim 
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Register with RegisterlMemory 


OOlllOOw I mod reg rim 


Immediate with RegisterlMemory 

lOOOOOsw I modlll rim data data if sw = 01 

Immediate with Accumulator 


0001 I law data data if w = I 


NEG = Change Sign 

I lll101lw I modOll rim 

AAA = ASCII Adjust for Add 

I 00 110111 

DEC = Decimal Adjust for Add 

I 00100111 

AAS = ASCII Adjust for Subtract 

00111111 

DAS = Decimal Adjust for Subtract 

00110111 

MUL = Multiply (Unsigned) 

I 11l101lw I modlOO rim 

IMUL = Integer Mtiltiply (Signed) 

I 1111011w I modl0l rim 
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IIMUL = Integer Immediate Multiply (Signed) 

I 01101051 I mod reg rim Data I Data if 5 = 0 

DIV = Divide (Unsigned) 

~ 1111011w I mod110 rim 

IDIV = Integer Divide (Signed) 

1111011w I mod111 rim 

AAM = ASCII Adjust for Multiply 

I 11010100 I 00001010 

AAD = ASCII Adjust for Divide 

11010101 I 00001010 

CBW = Convert Byte to Word 

~ 10011000 

CWD = Convert Word to Double Word 

10011001 

Logic 

Shift/Rotate Instructions 

RegisterlMemory by 1 


1101000w I mod TTT rim 


RegisterlMemory by CL 


1101001w mod TTT rim 
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Register/Memory by Count 

1I00000w mod TTT rIm count 

T T T Instruction 

000 ROL 

001 ROR 

010 RCL 

OIl RCR 

100 SHL/SAL

101 SHR 

III SAR 


AND = And 

Register/Memory and Register to Either 

OOIOOOdw mod reg rIm 

Immmediate to Register/Memory 

1000000w modOOO rIm data data if w 

Immediate to Accumulator 


OOIOOIOw data data if w 


TEST = AND Function to Flags; No Result 

Register/Memory and Register 


10000lOw mod reg rIm 


Immediate Data and Register/Memory 

1III011w modOOO rIm data data if w 

Immediate to Accumulator 


00001 lOw data data if w 


Or= Or 
Register/Memory and Register to Either 


0000 Odw mod reg rIm 
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Immediate to Register/Memory 

1000000w modOOl rim data data if w = 1 

Immediate to Accumulator 


0000l10w data data if w = 1 


XOR = Exclusive OR 

Register/Memory and Register to Either 


00l100dw mod reg rim 


Immediate to Register/Memory 

1000000w modll0 rim data data if w = 1 

Immediate to Accumulator 


0010010w data data if w 


NOT = Invert Register/Memory 

1111011w modOl0 rim 

String Manipulation 

MOVS = Move Byte Word 

1010010w 

CMPS = Compare Byte Word 

1010011w 

SCAS = Scan Byte Word 

1010111w 

LODS = Load Byte Word to AL/AX 

101Oll0w 
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STOS = Store Byte Word from AL/AX 

1010101w 

INS = Input Byte from DX Port 

0110110w 

OUTS = Output Byte Word to DX Port 

0110111w 

REP/REPNE, REPZ/REPNZ = Repeat String 

Repeat Move String 

11110011 1010010w 

Repeat Compare String (z/Not z) 

1111001z 1010011w 

Repeat Scan String (z/Not z) 

1111001z 1010111w 

Repeat Load String 

11110011 1010110w 

Repeat Store String 

11110011 1010101w 

Repeat Input String 

11110011 011011 Ow 

Repeat Output String 

11110011 1010011w 
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Control Transfer 

CALL = Call 

Direct Within Segment 


11101000 disp-low disp-high 


Register/Memory Indirect Within Segment 

11111111 modOl0 rim 

Direct Intersegment 

10011010 Segment Offset Segment Selector 

Indirect Intersegment 

11111111 modOll rim (mod ~ 11) 

JMP = Unconditional Jump 

Short/Long 


11101011 disp-low 


Direct within Segment 


11101001 disp-low disp-high 


Register/Memory Indirect Within Segment 

11111111 mod100 rim 

Direct Intersegment 

11101010 Segment Offset Segment Selector 

Indirect Intersegment 


11111111 mod101 rim (mod ~ 11) 


RET = Return from Call 

Within Segment 


11000011 
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Within Segment Adding Immediate to SP 

11000010 I data-low data-high 

Intersegment 

11001011 

Intersegment Adding Immediate to SP 

11001010 data-low data-high 

JE/JZ = Jump on Equal/Zero 

01110100 disp 

JL/JNGE = Jump on Less/Not Greater, or Equal 

01111100 disp 

JLE/JNG = Jump on Less, or Equal/Not Greater 

01111110 disp 

JB/JNAE = Jump on Below/Not Above, or Equal 

01110010 disp 

JBE/JNA = Jump on Below, or Equal/Not Above 

01110110 disp 

JP/ JPE = Jump on Parity/Parity Even 

I 01111010 I disp 

JO = Jump on Overflow 

01110000 disp 

JS = Jump on Sign 

01111000 disp 
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JNE/JNZ = 
I 01110101 

JNL/JGE = 

~ I 01111101 

JNLE/JG = 
I 01111111 

JNB/JAE = 

I 01110011 

JNBE/JA = 

I 01110111 

JNP/ JPO = 

~ I 01111011 

Jump on Not Equal/Not Zero 

I disp 

Jump on Not Less/Greater, or Equal

I disp 

Jump on Not Less, or Equal/ Greater 

I d i sp 

Jump on Not Below/Above, or Equal

I disp 

Jump on Not Below, or Equal/Above 

I disp 

Jump on Not Parity/Parity Odd 

I disp 

JNO = Jump on Not Overflow 

I 01110001 I disp 

JNS = Jump on Not Sign 

I 01111011 disp 

LOOP = Loop ex Times 

11100010 I disp 

LOOPZ/LOOPE = Loop while Zero/Equal 

11100001 disp 
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LOOPNZ/LOOPNE = Loop while Not Zero/Not Equal

I 11100000 I disp 

JCXZ = Jump on CX Zero 

11100011 I disp 

ENTER = Enter Procedure 

11001000 I data-low data-high 

LEAVE = Leave Procedure 

11001001 

INT = Interrupt 

Type Specified 

11001101 Type 

Type 3 


11001100 


INTO = Interrupt on Overflow 

11001110 

IRET = Interrupt Return 

11001111 

BOUND = Detect Value Out of Range 

01100010 mod reg rim 
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Processor Control 


CLC = Clear Carry 

11111000 

~ CMC = Complement Carry 

11110101 

STC = Set Carry 

11111001 

CLD = Clear Direction 

11111100 

STD = Set Direction 

11111101 

~ CLI Clear Interrupt 

11111010 

STI = Set Interrupt 

11111011 

HLT = Halt 

11110100 

WAIT = Wait 

10011011 

LOCK = Bus Lock Prefix ~ 

11110000 
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CTS = Clear Task Switched Flag 

I 00001111 I 00000110 

ESC = Processor Extension Escape 

11011TTT modLLL rim 

Protection Control 

LGDT = Load Global Descriptor Table Register 

I 00001111 I 00000001 I modOl0 rim 

SGDT = Store Global Descriptor Table Register 

I 00001111 I 00000001 I modOOO rim 

LIDT = Load Interrupt Descriptor Table Register 

I 00001111 I 00000001 I modOll rim 

SIDT = Store Interrupt Descriptor Table Register 

I 00001111 I 00000001 I modOOl rim 

LLDT = Load Local Descriptor Table Register from 
Register/Memory

I 00001111 I 00000000 I modOl0 rim 

SLDT = Store Local Descriptor Table Register from 
Register/Memory

I 00001111 I 00000000 I modOOO rim 

LTR = Load Task Register from Register/Memory 

00001111 00000000 modOll rim 
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STR = Store Task Register to Register/Memory 

I 00001111 I 00000000 I modOOl rim 

LMSW = Load Machine Status Word from Register/Memory 

I 00001111 I 00000001 I modll0 rim 

SMSW = Store Machine Status Word 

I 00001111 I 00000001 I modl00 rim 

LAR = Load Access Rights from Register/Memory 

I 00001111 I 00000010 I mod reg rim 

LSL = Load Segment Limit from Register/Memory 

I 00001111 I 00000011 I mod reg rim 

ARPL = Adjust Requested Privilege Level from Register/Memory 

I 01100011 I mod reg rim 

VERR = Verify Read Access; Register/Memory 

I 00001111 I 00000000 modl00 rim 

VERR = Verify Write Access 

00001111 00000000 modl0l rim 
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The effective address (EA) of the memory operand is computed 
according to the mod and rim fields: 

If mod = 11, then rim is treated as a reg field. 

If mod = 00, then disp = 0, disp-low and disp-high are 

absent. r-.., 

If mod = 01, then disp = disp-low sign-extended to 16 bits, 

disp-high is absent. 

If mod = 10, then disp = disp-high:disp-low. 


If rim = 000, then EA = (BX) + (SI) + DISP 

If rim = 001, then EA = (BX) + (SI) + DISP 

If rim = 010, then EA = (BP) + (SI) + DISP 

If rim = 011, then EA = (BP) + (DI) + DISP 

If rim = 100, then EA = (SI) + DISP 

If rim = 101, then EA = (DI) + DISP 

If rim = 110, then EA = (BP) + DISP 

If rim = 111, then EA = (BX) + DISP 


DISP follows the second byte of the instruction (before data if 
required). 

Note: An exception to the above statements occurs when 

mod=OO and r/m= 110, in which case EA = disp-high; 

disp-low. 


Segment Override Prefix 

00lregOOl 
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The 2-bit and 3-bit reg fields are defined as follows: 

2-Bit reg Field 

reg Segment Register reg Segment Register 

00 ES 10 SS 

01 CS 11 DS 


3-Bit reg Field 

16-bit (w = 1) a-bit (w = 0) 

000 AX 000 AL 

001 CX 001 CL 

010 DX 010 DL 

011 BX 011 BL 

100 SP 100 AH 

101 BP 101 CH 

110 SI 110 DH 

111 D I 111 BH 


The physical addresses of all operands addressed by the BP 
register are computed using the SS segment register. The physical 
addresses of the destination operands of the string primitive 
operations (those addressed by the DI register) are computed 

~ using the ES segment, which may not be overridden. 
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80287 Coprocessor Instruction Set 

The following is an instruction set summary for the 80287 
coprocessor. In the following, the bit pattern for escape is 11011. 

Data Transfer 

FLD = Load 

Integer/Real Memory to ST(O) 

escape MF 1 I mod 000 rim 

Long Integer Memory to ST(O) 


escape 111 I mod 101 rim 


Temporary Real Memory to ST(O) 


escape 011 I mod 101 rim 


BCD Memory to ST(O) 


escape 111 I mod 100 rim 


ST(i) to ST(O) 


escape 001 11000ST(i) 


FST = Store 

ST(O) to Integer/Real Memory 

escape MF 1 I mod 010 rim 

ST(O) to ST(i) 


escape 101 11010 ST( i) 


FSTP = Store and Pop 

ST(O) to Integer/Real Memory 

escape MF 1 modOllr/m 
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ST(O) to Long Integer Memory 

escape 111 mod 111 rim 

ST(O) to Temporary Real Memory 

escape 011 mod 111 rim 
~ 

ST(O) to BCD Memory 

escape 111 mod 110 rim 

sT( 0) to ST(i) 

escape 101 11011 ST( i ) 

FXCH = Exchange ST(i) and ST(O) 

I escape 001 I 11001 ST(i) 

Comparison 
,,,-.... FCOM = Compare 

IntegerlReal Memory to ST(O) 

escape MF 0 mod 010 rim 

ST(i) to ST(O) 


escape 000 11010 ST( i ) 


FCOMP = Compare and Pop 

IntegerlReal Memory to ST(O) 

escape MF 0 mod 011 rim 

ST( i) to ST(O) 


escape 000 11010 ST( i ) 


".-..." 
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FCOMPP = Compare ST(i) to ST(O) and Pop Twice 


I escape 110 I 11011001 


FTST = Test ST(O) 


I escape 001 I 11100100 


FXAM = Examine ST(O) 


escape 001 11100101 


Constants 

FLDZ = Load + 0.0 into ST(O) 


I escape 000 I 11101110 


FLDI = Load + 1.0 into ST(O)


I escape 001 I 11101000 


FLDPI = Load 'IT into ST(O) 


I escape 001 I 11101011 


FLDL2T = Load IOg2 10 into ST(O) 


I escape 001 I 11101001 


FLDLG2 = Load IOglO 2 into ST(O) 


I escape 001 I 11101100 


FLDLN2 = Load lo~ 2 into ST(O) 


I escape 001 I 11101101 
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Arithmetic 

FADD = Addition 

Integer/Real Memory with ,.-.. escape MF 0 mod 000 rim 

STeil and ST(O) 

escape dPO 11000 STeil 

FSUB = Subtraction 

Integer/Real Memory wi th 

escape MF 0 mod lOR rim 

ST( i ) and ST(O) 

escape dPO 1110R rim 

FMUL = Multiplication 
~ Integer/Real Memory with 

escape MF 0 mod 001 rim 

ST( i ) and ST(O) 

escape dPO 11001 rim 

FDIV = Division 

Integer/Real Memory with 

escape MF 0 mod llR rim 

STeil and ST(O) 

escape dPO 1111R rim 

~ FSQRT = Square Root of ST(O) 

I escape 001 11111010I 

ST(O) 

ST(O) 

ST(O) 

ST(O) 

Instruction Set 6-25 



FSCALE = Scale ST(O) by ST(1) 

I escape 001 I 11111101 


FPREM = Partial Remainder of ST(O) + ST(1) 

I escape 001 11111000 


FRNDINT = Round ST(O) to Integer 

I escape 001 I 11111100 


FXTRACT = Extract Components of ST(O) 

I escape 001 11110100 


FADS = Absolute Value of ST(O) 

I escape 001 I 11100001 


Fcns = Change Sign of ST(O) 

I escape 001 I 11100000 


Transcendental 

FPTAN = Partial Tangent of ST(O) 

I escape 001 I 11110010 


FPATAN = Partial Arctangent of ST(O) -7- ST(1) 

I escape 001 I 11110011 


F2XM1 = 2ST (O) -1 

I escape 001 I 11110000 


FYL2X = ST(l) X Log2 [ST(O)] 

I escape 001 I 11110001 
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FYL2XP1 = ST(l) x Log2 [ST(O) + 1] 

I escape 001 I 11111001 

FINIT = Initialize NPX 

I escape 011 I 11100011 

FSETPM = Enter Protected Mode 

I escape 011 I 11100100 

FSTSWAX = Store Control Word 

I escape 111 I 11100000 

FLDCW = Load Control Word 

I escape 001 I mod 101 rim 

FSTCW = Store Control Word 

I escape 001 I mod 111 rim 

FSTSW = Store Status Word 

I escape 101 I mod 101 rim 

FCLEX = Clear Exceptions 

I escape 011 I 11100010 

FSTENV = Store Environment 

I escape 001 I mod 110 rim 

FLDENV = Load Environment 

escape 001 mod 100 rim 
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FSAVE = Save State 

escape 101 I mod 110 rim 


FRSTOR = Restore State 

I escape 101 I mod 100 rim 


FINCSTP = Increment Stack Pointer 

escape 001 11110111
I 


FDECSTP = Decrement Stack Pointer 

escape 001 I 111100110 


FFREE = Free ST(i) 

escape 101 I 11000sT(i) 


FNOP = No Operation 

escape 101 11010000 
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MF is assigned as follows: 

MF Memory Format 

00 32-bit Real 

01 32-bit Integer 


~ 
10 64-bit Real 

11 16-bit Integer 


The other abbreviations are as follows: 

Term Definition Bit = 0 Bit '" 0 

ST Stack top Stack top (i )= ith register from 
the top 

d Destination Dest. is ST(O) Dest. is ST( i ) 
P Pop No pop Pop 
R Reverse* Dest. (op) source Source (op) dest. 

* When d=l, reverse the sense of R. 

Instruction Set 6-29 



Notes: 


6-30 Instruction Set 



SECTION 7. CHARACTERS, 
KEYSTROKES, AND COLORS 

Contents 

Character Codes .................................. 7-3 

Quick Reference ................................. 7-14 
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Notes: 
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Character Codes 


As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

00 0 	 Blank etrl2 Black Black Non-Display 

(Null) 


01 (;J elrl Black BI, Unu", """ 

02 2 • etrl B Black Green Normal 

03 • GtrlG Gyan Normal 

04 4 	 GtrlD Black Red Normal+ 
05 • Gtrl E Magenta 

06 6 • etrl F Black Brown Normal 

07 7 etrl G Light Grey• 
08 8 	 Gtrl H, Black Dark Grey Non-Display 


Backspace, 

Shift 

Backspace 


09 9 	 etrll Black Light Blue High Intensity 
0 Underline 

OA 10 	 Gtrl J, Black Light Green High Intensity 
elrl...-J 

OB 11 Irl K 	 Light Gyan High Intensity d' 
9 	 Black Light High ltensity 

00 13 	 Gtrl M,-.-J' Black Light High Intensity }1 Shift....-J 	 Magenta 

OE 14 	 etrl N Black Yellow High Intensity ~ 
OF 15 	 GtrlO White High Intensity ~ 

1 

10 16 ~ etrl P Blue Black Normal 
.. etll Q Blu, Underline 


I 


13 19 !! etrl S Blue eyan Normal 

20 etrl T 	 )rmalTI 
15 21 § 	 etrl U Blue Magenta Normal- Gtrl V Blue Browl Normal 

17 23 GtrlW Blue Light Grey Normal1­
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As Text Attributes 

Value 

Hex Dec 

As Characters 

Symbol Keystrokes Modes 

Color/Graphics 
Monitor Adapter 

Background Foreground 

IBM 
Monochrome 

Display 
Adapter 

18 24 T Gtrl X Blue Dark Grey High Intensity 

19 25 1 Gtrl Y Blue Light Blue High Intensity 
Underline 

1A 26 --+ Gtrl Z Blue Light Green High Intensity 

1B 27 

-
Gtrl [, 
Esc, Shift 
Esc, Grtl 
Esc 

Blue Light Gyan Hig h Intensity 

1G 28 L Gtrl\ Blue Light Red High Intensity 

10 29 
~ 

Gtrl J Blue Light 
Magenta 

High Intensity 

1E 30 A Gtrl6 Blue Yellow High Intensity 

1F 31 T Gtrl- Blue White High Intensity 

20 32 Blank 
Space 

Space Bar, 
Shift, 
Space, 
Gtrl Space, 
Alt Space 

Green Black Normal 

21 33 ! ! Shift Green Blue Underline 

22 34 " " Shift Green Green Normal 

23 35 # # Shift Green Gyan Normal 

24 36 $ $ Shift Green Red Normal 

25 37 % % Shift Green Magenta Normal 

26 38 & & Shift Green Brown Normal 

27 39 
, , 

Green Light Grey Normal 

28 40 ( ( Shift Green Dark Grey High Intensity 

29 41 ) ) Shift Green Light Blue High Intensity 
Underline 

2A 42 * * Note 1 Green Light Green High Intensity 

2B 43 + + Shift Green Light Gyan High Intensity 

2G 44 , , Green Light Red High Intensity 

2D 45 - - Green Light 
Magenta 

High Intensity 

2E 46 Note 2 Green Yellow High Intensity 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

2F 47 / / Green White High Intensity 

30 48 0 0 Note 3 Cyan Black Normal 

31 49 1 1 Note 3 Cyan Blue Underline 

32 50 2 2 Note 3 Cyan Green Normal 

33 51 3 3 Note 3 Cyan Cyan Normal 

34 52 4 4 Note 3 Cyan Red Normal 

35 53 5 5 Note 3 Cyan Magenta Normal 

36 54 6 6 Note 3 Cyan Brown Normal 

37 55 7 7 Note 3 Cyan Light Grey Normal 

38 56 8 8 Note 3 Cyan Dark Grey High Intensity 

39 57 9 9 Note 3 Cyan Light Blue High Intensity 
Underline 

3A 58 Shift Cyan Light Green High Intensity 

3B 59 Cyan Light Cyan H ig h Intensity 

3C 60 < < Shift Cyan Light Red High Intensity 

3D 61 = = Cyan Light High Intensity 
Magenta 

3E 62 > > Shift Cyan Yellow H ig h Intensity 

3F 63 ? ? Shift Cyan White High Intensity 

40 64 @ @ Shift Red Black Normal 

41 65 A A Note 4 Red Blue Underline 

42 66 B B Note 4 Red Green Normal 

43 67 C C Note 4 Red Cyan Normal 

44 68 D D Note 4 Red Red Normal 

45 69 E E Note4 Red Magenta Normal 

46 70 F F Note 4 Red Brown Normal 

47 71 G G Note 4 Red Light Grey Normal 

48 72 H H Note 4 Red Dark Grey High Intensity 

49 73 I I Note 4 Red Light Blue High Intensity 
Underline 

4A 74 J J Note 4 Red Light Green High Intensity 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

4B 75 K K Note 4 Red Light Cyan High Intensity 

4C 76 L L Note 4 Red Light Red High Intensity 

40 77 M M Note 4 Red Light High Intensity 
Magenta 

4E 78 N N Note 4 Red Yellow Hi.gh Intensity 

4F 79 0 0 Note 4 Red White High Intensity 

50 80 P P Note 4 Magenta Black Normal 

51 81 Q Q Note 4 Magenta Blue Underline 

52 82 R R Note 4 Magenta Green Normal 

53 83 S S Note 4 Magenta Cyan Normal 

54 84 T T Note 4 Magenta Red Normal 

55 85 U U Note 4 Magenta Magenta Normal 

56 86 V V Note4 Magenta Brown Normal 

57 87 W W Note4 Magenta Light Grey Normal 

58 88 X X Note 4 Magenta Dark Grey High Intensity 

59 89 Y Y Note 4 Magenta Light Blue High Intensity ,~ 

Underline 

5A 90 Z Z Note 4 Magenta Light Green High Intensity 

5B 91 [ [ Magenta Light Cyan High Intensity 

5C 92 \ \ Magenta Light Red High Intensity 

50 93 [ J Magenta Light High Intensity 
Magenta 

5E 94 A A Shift Magenta Yellow High Intensity 

5F 95 - - Shift Magenta White High Intensity 

60 96 , , Brown Black Normal 

61 97 a a Note 5 Brown Blue Underline 

62 98 b b Note 5 Brown Green Normal 

63 99 c c Note 5 Brown Cyan Normal 

64 100 d d Note 5 Brown Red Normal 

65 101 e e Note 5 Brown Magenta Normal 

66 102 f f Note 5 Brown Brown Normal 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

67 103 g g Note 5 Brown Light Grey Normal 

68 104 h h Note 5 Brown Oark Grey High Intensity 

69 105 i i Note 5 Brown Light Blue High Intensity 
Underline 

6A 106 j j Note 5 Brown Light Green High Intensity 

6B 107 k k Note 5 Brown Light Cyan High Intensity 

6C 108 I I Note 5 Brown Light Red High Intensity 

60 109 m m Note 5 Brown Light High Intensity 
Magenta 

6E 110 n n Note 5 Brown Yellow High Intensity 

6F 111 0 0 Note 5 Brown White High Intensity 

70 112 P P Note 5 Light Grey Black Reverse Video 

71 113 q q Note 5 Light Grey Blue Underline 

72 114 r r Note 5 Light Grey Green Normal 

73 115 s s Note 5 Light Grey Cyan Normal 

74 116 t t Note 5 Light Grey Red Normal 

75 117 u u Note 5 Light Grey Magenta Normal 

76 118 v v Note 5 Light Grey Brown Normal 

77 119 w w Note 5 Light Grey Light Grey Normal 

78 120 x x Note 5 Light Grey OarkGrey Reverse Video 

79 121 y y Note 5 Light Grey Light Blue High Intensity 
Underline 

7A 122 z z Note 5 Light Grey Light Green High Intensity 

7B 123 { { Shift Light Grey Light Cyan High Intensity 

7C 124 I 
I 

I 
I Shift Light Grey Light Red High Intensity 

70 125 I I Shift Light Grey Light High Intensity 
Magenta 

7E 126 Shift Light Grey Yellow High Intensity ~ ~ 

7F 127 L. Ctrl - Light Grey White High Intensity 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

* * * * 80 to FF Hex are Flashing In both Color & IBM Monochrome * •• * 

80 128 C Alt 128 Note 6 Black Black Non-Display 

81 129 U Alt 129 Note 6 Black Blue Underline 

82 130 e Alt 130 Note 6 Black Green Normal 

83 131 a Alt 131 Note 6 Black Cyan Normal 

84 132 a Alt 132 Note 6 Black Red Normal 

85 133 a Alt 133 Note 6 Black Magenta Normal 

86 134 a Alt 134 Note 6 Black Brown Normal 

87 135 c; Alt 135 Note 6 Black Light Grey Normal 

88 136 €I Alt 136 Note 6 Black Dark Grey Non-Display 

89 137 e Alt 137 Note 6 Black Light Blue High Intensity 
Underline 

8A 138 e Alt 138 Note 6 Black Light Green High Intensity 
.,

8B 139 Alt 139 Note 6 Black Light Cyan High Intensity 

8C 140 I' Alt 140 Note 6 Black Light Red High Intensity 

80 141 I Alt 141 Note 6 Black Light High Intensity 
Magenta 

8E 142 A Alt 142 Note 6 Black Yellow High Intensity 

8F 143 A Alt 143 Note 6 Black White High Intensity 

90 144 E Alt 144 Note 6 Blue Black Normal 

91 145 Ie Alt 145 Note 6 Blue Blue Underline 

92 146 A:: Alt 146 Note 6 Blue Green Normal 

93 147 0 Alt 147 Note 6 Blue Cyan Normal 

94 148 6 Alt 148 Note 6 Blue Red Normal 

95 149 Alt 149 Note 6 Blue Mage.nta Normal" 96 150 a Alt 150 Note 6 Blue Brown Normal 

97 151 U Alt 151 Note 6 Blue Light Grey Normal 

98 152 Y Alt 152 Note 6 Blue Dark Grey High Intensity 

99 153 6 Alt 153 Note 6 Blue Light Blue High Intensity 
Underline 

9A 154 U Alt 154 Note 6 Blue Light Green High Intensity 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

9B 155 ¢ Alt 155 Note 6 Blue Light Cyan High Intensity 

9C· 156 £ Alt 156 Note 6 Blue Light Red High Intensity 

9D 157 ¥ Alt 157 Note 6 Blue Light High Intensity 
Magenta 

9E 158 Pt Alt 158 Note 6 Blue Yellow High Intensity 

9F 159 f Alt 159 Note 6 Blue White High Intensity 

AO 160 a Alt 160 Note 6 Green Black Normal 

A1 161 f Alt 161 Note 6 Green Blue Underline 

A2 162 6 Alt 162 Note 6 Green Green Normal 

A3 163 U Alt 163 Note 6 Green Cyan Normal 

A4 164 ii Alt 164 Note 6 Green Red Normal 

A5 165 N Alt 165 Note 6 Green Magenta Normal 

A6 166 Alt 166 Note 6 Green Brown Normal~ 

A7 167 Alt 167 Note 6 Green Light Grey Normal 

A8 168 <- Alt 168 Note 6 Green Dark Grey High Intensity 

A9 169 Alt 169 Note 6 Green Light Blue High Intensity 

2... 

I 
Underline 

AA 170 Alt 170 Note 6 Green Light Green High Intensity 

AB 171 y, Alt 171 Note 6 Green Light Cyan High Intensity 

AC 172 V- Alt 172 Note 6 Green Light Red High Intensity 

AD 173 i Alt 173 Note 6 Green Light High Intensity 
Magenta 

AE 174 « Alt 174 Note 6 Green Yellow High Intensity 

AF 175 » Alt 175 Note 6 Green White High Intensity 

-, 

......BO 176 ... Alt 176 Note 6 Cyan Black Normal... 
B1 177 Alt 177 Note 6 Cyan Blue UnderlineI 
B2 178 Alt 178 Note 6 Cyan Green NormalI 
B3 179 Alt 179 Note 6 Cyan Cyan Normal 

B4 180 - Alt 180 Note 6 Cyan Red Normal 

B5 181 Alt 181 Note 6 Cyan Magenta Normal ~ 
B6 182 Alt 182 Note 6 Cyan Brown Normal~ 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

B7 183 r-n Alt 183 Note 6 Cyan Light Grey Normal 

B8 184 Alt 184 Note 6 Cyan Dark Grey High Intensity ~ 
B9 185 U Alt 185 Note 6 Cyan Light Blue High Intensity 

h Underline 

BA 186 Alt 186 Note 6 Cyan Light Green High Intensity 

BB 187 b Alt 187 Note 6 Cyan Light Cyan High Intensity 

BC 188 I=:JI Alt 188 Note 6 Cyan Light Red High Intensity 

BO 189 l-J] Alt 189 Note 6 Cyan Light High Intensity 
Magenta 

BE 190 ~ Alt 190 Note 6 Cyan Yellow High Intensity 

BF 191 r---, Alt 191 Note 6 Cyan White High Intensity 

CO 192 --c:= Alt 192 Note 6 Red Black Normal 

C1 193 Alt 193 Note 6 Red Blue Underline 

C2 194 Alt 194 Note 6 Red Green Normal 

C3 195 ~ Alt 195 Note 6 Red Cyan Normal 

C4 196 Alt 196 Note 6 Red Red Normal 

C5 197 Alt 197 Note 6 Red Magenta Normal 

C6 198 Alt 198 Note 6 Red Brown Normalf 
C7 199 Alt 199 Note 6 Red Light Grey Normal~ 
C8 200 J;; Alt 200 Note 6 Red Dark Grey High Intensity 

C9 201 Alt 201 Note 6 Red Light Blue High Intensity 

II Underline 

CA 202 ~L- Alt 202 Note 6 Red Light Green High Intensity 

CB 203 h Alt 203 Note 6 Red Light Cyan High Intensity 
r-

CC 204 Alt 204 Note 6 Red Light Red High Intensity I!:= 
CD 205 Alt 205 Note 6 Red Light High Intensity 

Magenta 

CE 206 ~S Alt 206 Note 6 Red Yellow High Intensity 

CF 207 Alt 207 Note 6 Red White High Intensity 

DO 208 Alt 208 Note 6 Magenta Black Normal 
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As Text Attributes 

Color/Graphics IBM 
Monitor Adapter 
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As Text Attributes 

Color/Graphics IBM 
Value As Characters Monitor Adapter Monochrome 

Display 
Hex Dec Symbol Keystrokes Modes Background Foreground Adapter 

EC 236 Alt 236 Note 6 Brown Light Red High Intensity ~ 

ED 237 cp Alt 237 Note 6 Brown Light High Intensity ."-......,, 
Magenta 

EE 238 € Alt 238 Note 6 Brown Yellow H ig h Intensity 

EF 239 n Alt 239 Note 6 Brown White High Intensity 

FO 240 - Alt 240 Note 6 Light Grey Black Reverse Video 

F1 241 ± Alt 241 Note 6 Light Grey Blue Underline 

F2 242 ~ Alt 242 Note 6 Light Grey Green Normal 

F3 243 ~ Alt 243 Note 6 Light Grey Cyan Normal 

F4 244 Alt 244 Note 6 Light Grey Red Normalr 
F5 245 J Alt 245 Note 6 Light Grey Magenta Normal 

F6 246 Alt 246 Note 6 Light Grey Brown Normal 

F7 247 ::::::: Alt 247 Note 6 Light Grey Light Grey Normal 

F8 248 0 Alt 248 Note 6 Light Grey Dark Grey Reverse Video 

F9 249 Alt 249 Note 6 Light Grey Light Blue High Intensity • 
Underline 

FA 250 • Alt 250 Note 6 Light Grey Light Green High Intensity 

FB 251 ..r- Alt 251 Note 6 Light Grey Light Cyan High Intensity 

nFC 252 Alt 252 Note 6 Light Grey Light Red High Intensity 

FD 253 2 Alt 253 Note 6 Light Grey Light High Intensity 
Magenta 

FE 254 Alt 254 Note 6 Light Grey Yellow High Intensity • 
FF 255 BLANK AU 255 Note 6 Light Grey White High Intensity 
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Notes 

1. 	 Asterisk (*) can be typed using two methods: press the (*) 
key or, in the shift mode, press the 8 key. 

2. 	 Period (.) can be typed using two methods: press the. key 
or, in the shift or Num Lock mode, press the Del key. 

3. 	 Numeric characters 0-9 can be typed using two methods: 
press the numeric keys on the top row of the keyboard or, in 
the shift or Num Lock mode, press the numeric keys in the 
keypad portion of the keyboard. 

4. 	 Uppercase alphabetic characters (A-Z) can be typed in two 
modes: the shift mode or the Caps Lock mode. 

5. 	 Lowercase alphabetic characters (a-z) can be typed in two 
modes: in the normal mode or in Caps Lock and shift mode 
combined. 

6. 	 The three digits after the Alt key must be typed from the 
numeric keypad. Character codes 1-255 may be entered in 

.~ 	 this fashion (with Caps Lock activated, character codes 
97-122 will display uppercase). 
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Quick Reference 


DECIMAL 
VALUE .. 0 16 32 48 64 80 96 112 

HEXA· 

DECIMAL 
 0 1 2 3 4 5 6 7 
VALUE• ,

BLANK BLANK0 0 ~ 0 @ p[NULl) (SPACE) P 
1 1 g ...... , 1 A Q a q

• 

2 2 @) t II 2 B R b r

• , , #3 3 •• 3 C S c s 
4 4 + ~ $ 4 D T d t 
5 5 4t § % 5 E U e u 
6 6 & 6 F V f v• - ,
7 7 • 1.- 7 G W g W 

8 8 i ( 8 H X h x 
•9 9 0 ! ) 9 I Y 1 Y 
•

10 A --+ • 
• J Z J z* 

11 B (j +- , K [ k {+ • 

12 C Q L , < L I 
I

" 1 
13 D ) +--+- - - M ] m } 
14 E ~ ... • > N /\ n rv 
15 F ~ .. / ?

• 0 - 0 ~ 
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DECIMAL 
VALUE 128 144 160 176 192 208 224 240•
HElIA­

8• DECIMAL 9 A B C D E F 
VALUE 

0 0 C E /a ... 
I OC --

1 1 .. 
u re /

1 ::::: 
:=:=: f3 + 

2 2 /e lE /

0 III II r >-
3 3 A a A 

0 
/ 

u f-­ lL 1T <-
4 

5 

4 

5 

.. a , 
a 

.. 
0 , 
0 

-­n 
N 

-

~ 

~ 

F 

E 
u 

r 
J 

6 

7 

8 

9 

10 

6 

7 

8 

9 

A 

a 
~ 

A e 
••e , 
e 

A a Hu , 
0u In.. •y ( ~ .. ;r0 I 

•• 

U ---, 

~ 

-
I 

r- ­

_L 

r ­ J1 

T 

cI> 
e 
n 

• 
• 

~ 
~ 

0 

• 
• 

11 B 
•• 
1 ¢ ~ ~ - 8 ...r 

12 

13 

c 
D 

A 

1,­
1 

£ 14 :::::L 
• ---.lJ¥ , n00 

cp 2 

14 E A It « g R E I 
15 F A J » n n BLANK 

'FF' 
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SECTION 8. COMMUNICATIONS 

Contents 

Hardware ........................................ 8-3 

Establishing a Communications Link. .................... 8-5 
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Notes: 


,~ 
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Hardware 

Information-processing equipment used for communication is 
called data terminal equipment (DTE.) Equipment used to 
connect the DTE to the communication line is called data 
communication equipment (DCE.) 

An adapter connects the data terminal equipment to the data 
communication line as shown in the following figure: 

Data Data Communications 
Terminal Communications Line 
Equipment Equipment 

~~---

~ 
Voice Line 

EIA/CCITT Cable Conforming to EIA 
Adapter or CCITT Standards 

The EIA/CCITT adapter allows the data terminal equipment to 
be connected to the data communications equipment using EIA or 
CCITT standardized connections. An external modem is shown 
in the figure; however, other types of data communications 
equipment also can be connected to the data terminal equipment 
using EIA or CCITT standardized connections. 

EIA standards are labeled RS-x (recommended standards-x), and 
CCITT standards are labeled V.x or X.x, where x is the number 
of the standard. 

The EIA RS-232 interface standard defines the connector type, 
pin numbers, line names, and signal levels used to connect data 
terminal equipment to data communications equipment for the 
purpose of transmitting and receiving data. Since the RS-232 
standard was developed, it has been revised three times. The 
three revised standards are RS-232A, RS-232B, and the presently 
used RS-232C. 
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The CCITT V.24 interface standard is equivalent to the RS-232C 
standard; therefore, the descriptions of the EIA standards also 
apply to the CCITT standards. 

The following is an illustration of data terminal equipment 
connected to an external modem using connections defined by the 
RS-232C interface standard: 

Data 

Terminal 

Equipment 
 Communications 

Line 

~"",'-----

~~~ " - " Adapter ",,,," Cable Conforming " 
,,'" To RS·232C Standards ' 

~~/ '" 
til EIA/CCITT Telephone Co. '" 

f----(' Line Number Lead Number r-----'.., 

Protective Ground 0- AA/101 

Signal Ground 0- AB/1 02 

Transmitted Data BAl1030­
Received Data 0- BB/104 

Request to Send 0- CAl105 

Clear to Send 0- CB/106 

Data Set Ready ®- CC/107 
Data 

Data Terminal Ready @- CD/10S.2 Modem 

Equip­ Connect Data Set to Line ------@-- **/10S.1 

ment 


Received Line Signal Detector 8 CF/109 


Terminal 

Speed Select -------{ CH/111 

Transmit Signal Element Timlng~ DB/114 

Receive Signal Element Timing & 00/115 

Select Standby @-**/116 

Ring Indicator @-- DE/125 

Test ~ **/*** 

I 
External Modem Cable Connector 

1312111098 765 4 321 

\0000000 000 00 OJ 
\000000000000 

252423222120191817161514 

(MOdemIOCE
L ___ oat~ Terminal .__ _ +Data Communications--1 

I Equlpmeht EqUiPment-I 


Pin Number 

*Not used when business machine clocking is used. 

**Not standardized by EIA (Electronics Industry Association). 


***Not standardized by CCITT 
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Establishing a Communications Link 

The following bar graphs represent normal timing sequences of 
operation during the establishment of communication for both 

~ switched (dial-up) and nonswitched (direct line) networks. 

Switched Timing Sequence 


Data Terminal Ready 


Data Set Ready 


Request to Send 


Clear to Send 


Transmitted Data 


Nonswitched Timing Sequence 


Data Terminal Ready 


Data Set Ready 


Request to Send 


C I ear to Send 


Transmitted Data 


The following examples show how a link is established on a 
nonswitched point-to-point line, a nonswitched multipoint line, 
and a switched point-to-point line. 
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This section describes the differences among the members of the 
IBM Personal Computer family. It also contains information 
necessary to design hardware and programs that will be 
compatible with all members of the IBM Personal Computer 
family. 

Hardware Considerations 

To design compatible hardware or programs, you must consider 
hardware differences among the IBM Personal Computers. The 
following are hardware features of the IBM Personal Computer 
AT that are not supported by all of the IBM Personal Computer 
family. 

System Board 

The IBM Personal Computer AT system board uses an Intel 
80286 Microprocessor. This microprocessor is compatible with 

.~ 	 the 80287 Math Coprocessor used in the Personal Computer AT, 
and is generally compatible with the Intel 8088 Microprocessor 
used in other IBM Personal Computers. 
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The following table identifies the microprocessor and describes 
the I/O channel used with each type of IBM Personal Computer. 

System Unit 

System Name Microprocessor I/O Channel Description 


Personal Computer 8088 5 62-Pin 

PCjr 	 8088 Not Compatible 

Personal Computer XT 8088 8 62-Pin 

Portable Personal 8088 8 62-Pin 

Computer 


Personal Computer AT 80286 2 62-pin 

6 98-Pin (62 Pin + 36 Pin) 


System Hardware Identification Chart 

The faster processing capability of the 80286, compared to the 
8088, creates special programming considerations, which are 
discussed later in this section under "Application Guidelines." 

Some adapters use a 36-pin connector in addition to the 62-pin 
connector. Adapters designed to use the 36-pin connectors are 
not compatible with all members of the IBM Personal Computer 
family. Refer to the "System to Adapter Compatibility Chart" in r"'­
the Technical Reference Options and Adapters manual, Volume 1, 
to identify the adapters supported by each system. The IBM 
Personal Computer AT does not support an expansion unit. 

On the IIO channel: 

• 	 The system clock signal should be used only for 
synchronization and not for applications requiring a fixed 
frequency. 

• 	 The 14.31818-MHz oscillator is not synchronous with the 
system clock. 

• 	 The ALE signal is activated during DMA cycles. 

• 	 The -lOW signal is not active during refresh cycles. 

• 	 Pin B04 supports IRQ 9. 
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Fixed Disk Drive 

Reading from and writing to this drive is initiated in the same way 
as with other IBM Personal Computers; however, the Fixed Disk 
and Diskette Drive Adapter may be addressed from different 

~ BIOS locations. 

Diskette Drive Compatibility 

The following chart shows the read, write, and format capabilities 
for each of the diskette drives used by IBM Personal Computers. 

Diskette 160/18oK 320/360K
Drive Name Mode Mode 1.2M Mode 

5-1/4 In. Diskette Drive: 

Type 1 R W F --- --­
Type 2 R W F R W F --­
Type 3 R W F R W F --­

Slim1ine Diskette Drive R W F R W F --­
Double Sided Diskette R W F R W F --­

Drive 
High Capacity Diskette R W* R W* R W F 

Drive 

R-Read W-Wr i te F-Format W*-I fad iskette is formatted in 
either 160/18oK mode or 320/360K mode and written on by a 
High Capacity Drive, that diskette may be read by only a 
High Capacity Drive. 

Diskette Drive Compatibility Chart 

Note: Diskettes designed for the 1.2M mode may not be 
used in either a 160/180K or a 320/360K diskette drive. 

Copy Protection 

The following methods of copy protection may not work on 
systems using the High Capacity Diskette Drive: 

~ • Bypassing BIOS 
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• Diskette drive controls 

• Write current control 

Bypassing BIOS 

Copy protection that tries to bypass the following BIOS routines 
will not work on the High Capacity Diskette Drive: 

Track Density: The High Capacity Diskette Drive records tracks 
at a density of 96 TPI (tracks per inch). This drive has to 
double-step in the 48 TPI mode, which is performed by BIOS. 

Data Transfer Rate: BIOS selects the proper data transfer rate 
for the media being used. 

Disk Base: Copy protection, which creates its own disk base 
will not work on the High Capacity Diskette Drive. ­

Diskette Drive Controls 

Copy protection that uses the following will not work on the High 
Capacity Diskette Drive: 

Rotational Speed: The time between two events on a diskette is 
controlled by the Fixed Disk and Diskette Drive Adapter. 

Access Time: Diskette BIOS routines must set the track-to-track 
access time for the different types of media used on the ffiM 
Personal Computer AT. 

Head Geometry: See "Diskette Drive Compatibility" on page 

Diskette Change Signal: Copy protection may not be able to 
reset this signal. 
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Write Current Control 

Copy protection that uses write current control will not work 
because the Fixed Disk and Diskette Drive Adapter selects the 
proper write current for the media being used. 

Applica tion Guidelines 

The following information should be used to develop application 
programs for the IBM Personal Computer family. 

High-Level Language Considerations 

The IBM-supported languages of BASIC, FORTRAN, COBOL, 
Pascal, and APL are the best choices for writing compatible 
programs. 

If a program uses specific features of the hardware, that program 
may not be compatible with all IBM Personal Computers. 
Specifically, the use of assembler language subroutines or 
hardware-specific commands (In, Out, Peek, Poke, ... ) must 
follow the assembler language rules (see "Assembler Language 
Programming Considerations" on page 9-8 ). 

Any program that requires precise timing information should 
obtain it through a DOS or language interface; for example, 
TIME$ in BASIC. If greater precision is required, the assembler 
techniques in "Assembler Language Programming 
Considerations" are available. The use of programming loops 
may prevent a program from being compatible with other IBM 
Personal Computers. 
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Assembler Language Programming 
Considerations 

The following OP codes work differently on systems using the 
80286 microprocessor than they do on systems using the 8088 
microprocessor. 

• 	 If the system microprocessor executes a POPF instruction in 
either the real or the virtual address mode with CPL:5IOPL, 
then a pending maskable interrupt (the INTR pin active) may 
be improperly recognized after executing the POPF 
instruction even if maskable interrupts were disabled before 
the POPF instruction and the value popped had IF=O. If the 
interrupt is improperly recognized, the interrupt is still 
correctly executed. This errata has no effect when interrupts 
are enabled in either real or virtual address mode. This errata 
has no effect in the virtual address mode when CPL>IOPL. 

The POPF instruction may be simulated with the following 
code macro: 

POPFF Macro 	 use POPFF instead of POPF 
simulate popping flags 
using IRET 

EB 01 JMP $+3 jump around IRET 

CF IRET POP CS, IP, flags 

OE PUSH CS 

E8 FB FF CALL $-2 CALL within segment 


program will continue here 

• 	 PUSHSP 

80286 microprocessor pushes the current stack pointer. 

8088 microprocessor pushes the new stack pointer. 

• 	 Single step interrupt (when TF= 1) on the interrupt 
instruction (OP code hex CC,CD): 

80286 microprocessor does not interrupt on the INT 
instruction. 
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8088 microprocessor does interrupt on the INT 
instruction. 

• 	 The divide error exception (interrupt 0): 

80286 microprocessor pushes the eS:IP of the 
instruction, causing the exception. 

8088 microprocessor pushes the eS:IP following the 
instruction, causing the exception. 

• 	 Shift counts are masked to five bits. Shift counts greater 
than 31 are treated mod 32. For example, a shift count of 
36, shifts the operand four places. 

The following describes anomalies which may occur in systems 
which contain 80286 processors with 1983 and 1984 date codes 
(S40172, S54036, S40093, S54012). 

In protected mode, the contents of the ex register may be 
unexpectedly altered under the following conditions: 

Note: The value in parenthesis indicates the type of error code 
pushed onto the exception handler's stack. 

Exception #NPO = Exception #11 = Not-present Fault 
Exception #SSO = Exception #12 = Stack Fault 
Exception #GPO = Exception #13 = General Protection Fault 

• 	 Exception #GP(O) from attempted access to data segment or 
extra segment when the corresponding segment register holds 
a null selector. 

• 	 Exception #GP(O) from attempted data read from code 
segment when code segment has the "execute only" 
attribute. 

• 	 Exception #GP(O) from attempted write to code segment 
(code segments are not writable in protected mode), or to 

r""\ 	 data segment of extra segment if the data or extra segment 
has the read only attribute. 

Compatibility 9-9 



• 	 Exception #GP(O) from attempted load of a selector 
referencing the local descriptor table into CS, DS, ES or SS, 
when the LDT is not present. 

• 	 Exception #GP(O) from attempted input or output 
instruction when CPL > IOPL. 

• 	 Exception #GP(selector) from attempted access to a 
descriptor is GDT, LDT, or IDT, beyond the defined limit of 
the descriptor table. 

• 	 Exception #GP(O) from attempted read or write (except for 
"PUSH" onto stack) beyond the defined limit of segment. 

• 	 Exception #SS(O) from attempted "PUSH" below the 
defined limit of the stack segment. 

Restarting applications which generate the above exceptions may 
result in errors. 

In the protected mode, when any of the null selector values 
(OOOOH, 0001H, 0002H, 0003H) are loaded into the DS or ES 
registers via a MOV or POP instruction or a task switch, the 
80286 always loads the null selector OOOOH into the 
corresponding register. 

If a coprocessor (80287) operand is read from an "executable and 
readable" and conforming (ERC) code segment, and the 
coprocessor operand is sufficiently near the segment's limit that 
the second or subsequent byte lies outside the limit, no protection 
exception #9 will be generated. 

The following correctly describes the operation of all 80286 parts: 

• 	 Instructions longer than 10 bytes (instructions using mUltiple 
redundant prefixes) generate exception #13 (General 
Purpose Exception) in both the real and protected modes. 

• 	 If the second operand of an ARPL instruction is a null 
selector, the instruction generates an exception #13. r", 

Assembler language programs should perform all 110 operations 
through ROM BIOS or DOS function calls. 
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• 	 Program interrupts are used for access to these functions. 
This practice removes the absolute addressing from the 
program. Only the interrupt number is required. 

• 	 The coprocessor detects six different exception conditions 
that can occur during instruction execution. If the 
appropriate exception mask within the coprocessor is not set, 
the coprocessor sets its error signal. This error signal 
generates a hardware interrupt (interrupt 13) and causes the 
, busy' signal to the coprocessor to be held in the busy state. 
The 'busy' signal may be cleared by an 8-bit I/O Write 
command to address hex FO with DO through D7 equal to O. 

The power-on-self-test code in the system ROM enables 
hardware IRQ 13 and sets up its vector to point to a routine 
in ROM. The ROM routine clears the 'busy' signal latch 
and then transfers control to the address pointed to by the 
NMI interrupt vector. This allows code written for any IBM 
Personal Computer to work on an IBM Personal Computer 
AT. The NMI interrupt handler should read the 
coprocessor's status to determine if the NMI was caused by 
the coprocessor. If the interrupt was not generated by the 
coprocessor, control should be passed to the original NMI 
interrupt handler. 

• 	 Back to back I/O commands to the same I/O ports will not 
permit enough recovery time for I/O chips. To ensure 
enough time, a JMP SHORT $+2 must be inserted between 
IN/OUT instructions to the same I/O chip. 

Note: MOV AL,AH type instruction does not allow 
enough recovery time. An example of the correct 
procedure follows: 

OUT IO_ADD,AL 
JMP SHORT $+2 
MOV AL,AH 
OUT IO_ADD,AL 

• 	 In systems using the 80286 microprocessor, IRQ 9 is 
redirected to INT hex OA (hardware IRQ 2). This insures 
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that hardware designed to use IRQ 2 will operate in the IBM 
Personal Computer AT. 

• The system can mask hardware sensitivity. New devices can 
change the ROM BIOS to accept the same programming 
interface on the new device. 

• In cases where BIOS provides parameter tables, such as for 
video or diskette, a program may substitute new parameter 
values by building a new copy of the table and changing the 
vector to point to that table. However, the program should 
copy the current table, using the current vector, and then 
modify those locations in the table that need to be changed. 
In this way, the program will not inadvertently change any 
values that should be left the same. 

• Disk Base consists of 11 parameters required for diskette 
operation. They are pointed at by the data variable, 
Disk Pointer, at absolute address 0:78. It is strongly 
recommended that the values supplied in ROM be used. If it 
becomes necessary to modify any of the parameters, build 
another parameter block and modify the address in 
Disk_Pointer to point to the new block. 

The parameters were established to operate both the High 
Capacity Diskette Drive and the Double Sided Diskette 
Drive. Three of the parameters in this table are under 
control of BIOS in the following situations. 

The Gap Length Parameter is no longer retrieved from 
the parameter block. 

The gap length used during diskette read, write, and 
verify operations is derived from within diskette BIOS. 

The gap length for format operations is still obtained 
from the parameter block. 

Special considerations are required for fomlatting operations. 
See the prolog of Diskette BIOS for the required details. If a 
parameter block contains a head settle time parameter value 
of 0 milliseconds, and a write operation is being performed, 
at least 15 milliseconds of head settle time will be enforced 

r--... 
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for a High Capacity Diskette Drive and 20 milliseconds will 
be enforced for a Double Sided Diskette Drive. If a 
parameter block contains a motor start wait parameter of less 
than 1 second for a write or format operation of 625 
milliseconds for a read or verify operation, Diskette BIOS 
will enforce those times listed above. 

• 	 The following procedure is used to determine the type of 
media inserted in the High Capacity Diskette Drive: 

1. 	 Read Track 0, Head 0, Sector 1 to allow diskette BIOS 
to establish the media/drive combination. If this is 
successful, continue with the next step. 

2. 	 Read Track 0, Sector 15. If an error occurs, a double 
sided diskette is in the drive. 

Note: Refer to the DOS Technical Reference 
manual for the File Allocation Table (FAT) 
parameters for single- and double-sided 
diskettes. 

If a successful read occurs, a high capacity diskette is in 
the drive. 

3. 	 If Step 1 fails, issue the reset function (AH=O) to 
diskette BIOS and retry. If a successful read cannot be 
done, the media needs to be formatted or is defective. 

ROM BIOS and DOS do not provide for all functions. The 
following are the allowable I/O operations with which IBM will 
maintain compatibility in future systems. 

• 	 Control of the sound, using port hex 61, and the sound 
channel of the timer/counter. A program can control 
timer/counter channels 0 and 2, ports hex 40,42, and 43. A 
program must not change the value in port hex 41, because 
this port controls the dynamic-memory refresh. Channel 0 
provides the time-of-day interrupt, and can also be used for 
timing short intervals. Channel 2 of the timer/counter is the 
output for the speaker and cassette ports. This channel may 
also be used for timing short intervals, although it cannot 
interrupt at the end of the period. 
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• 	 Control of the Game Control Adapter, port hex 201 

Note: Programs should use the timer for delay on the 
paddle input rather than a program loop. 

• 	 Interrupt Mask Register (IMR), port hex 21, can be used to 
selectively mask and unmask the hardware features. /""",, 

The following information pertains to absolute memory locations. 

• 	 Interrupt Vectors Segment (hex O)--A program may change 
these to point at different processing routines. When an 
interrupt vector is modified, the original value should be 
retained. If the interrupt, either hardware or program, is not 
directed toward this device handler, the request should be 
passed to the next item in the list. 

• 	 Video Display Buffers (hex BOOOO and B8000)-- For each 
mode of operation defined in the video display BIOS, the 
memory map will remain the same. For example, the bit map 
for the 320 x 200 medium-resolution graphics mode of the 
Color/Graphics Monitor adapter will be retained on any 
future adapter that supports that mode. If the bit map is ~. 
modified, a different mode number will be used. 

• 	 ROM BIOS Data Area (hex 40:0)--Any variables in this area 
will retain their current definition, whenever it is reasonable 
to do so. IBM may use these data areas for other purposes 
when the variable no longer has meaning in the system. In 
general, ROM BIOS data variables should be read or 
modified through BIOS calls whenever possible, and not with 
direct access to the variable. 

A program that requires timing information should use either the 

time-of-day clock or the timing channels of the timer/counter. 

The input frequency to the timer will be maintained at 1.19 MHz, 

providing a constant time reference. Program loops should be 

avoided. 


Programs that use copy protection schemes should use the ROM r--.. 

BIOS diskette calls to read and verify the diskette and should not 

be timer dependent. Any method can be used to create the 

diskette, although manufacturing capability should be considered. 
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The verifying program can look at the diskette controller's status 
bytes in the ROM BIOS data area for additional information 
about embedded errors. More information about copy protection 
may be found on page 9-5 under "Copy Protection". 

Any DOS program must be relocatable and insensitive to the size 
~. 	of DOS or its own load addresses. A program's memory 

requirement should be identified and contiguous with the load 
module. A program should not assume that all of memory is 
available to it. 

There are several 80286 instructions that, when executed, lock 
out external bus signals. DMA requests are not honored during 
the execution of these instructions. Consecutive instructions of 
this type prevent DMA activity from the start of the first 
instruction to the end of the last instruction. To allow for 
necessary DMA cycles, as required by the diskette controller in a 
multitasking system, multiple lock-out instructions must be 
seperated by JMP SHORT $+2. 
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Multitasking Provisions 

The mM Personal Computer AT BIOS contains a feature to 
assist multitasking implementation. "Hooks" are provided for a 
multitasking dispatcher. Whenever a busy (wait) loop occurs in 
the BIOS, a hook is provided for the program to break out of the 
loop. Also, whenever BIOS services an interrupt, a corresponding 
wait loop is exited, and another hook is provided. Thus a program 
may be written that employs the bulk of the device driver code. 
The following is valid only in the microprocessor's real address 
mode and must be taken by the code to allow this support. 

,~ 

The program is responsible for the serialization of access to 
the device driver. The BIOS code is not reentrant. 

The program is responsible for matching corresponding wait 
and post calls. 

Interfaces 

There are four interfaces to be used by the multitasking 
dispatcher: 

Startup 

First, the startup code hooks interrupt hex 15. The dispatcher is 
responsible to check for function codes of AH= hex 90 or 91. 
The "Wait" and "Post" sections describe these codes. The 
dispatcher must pass all other functions to the previous user of 
interrupt hex 15. This can be done by a IMP or a CALL. If the 
function code is hex 90 or 91, the dispatcher should do the 
appropriate processing and return by the IRET instruction. 

Serialization 

It is up to the multitasking system to ensure that the device driver 
code is used serially. Multiple entries into the code can result in 
serious errors. 

r"., 
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Wait (Busy) 

Whenever the BIOS is about to enter a busy loop, it first issues an 
interrupt hex 15 with a function code of hex 90 in AH. This 
signals a wait condition. At this point, the dispatcher should save 
the task status and dispatch another task. This allows overlapped 
execution of tasks when the hardware is busy. The following is an 
outline of the code that has been added to the BIOS to perform 
this function. 

MOV 	 AX, 90XXH wait code in AH and 
type code in AL 

INT ISH issue call 
JC TIMEOUT optional: for time-out or 

if carry is set, time-out 
occurred 

NORMAL TIMEOUT LOGIC normal time-out 

Post (Interrupt) 

Whenever the BIOS has set an interrupt flag for a corresponding 
busy loop, an interrupt 15 occurs with a function code of hex 91 
in AH. This signals a post condition. At this point, the 
dispatcher should set the task status to "ready to run" and return 
to the interrupt routine. The following is an outline of the code 
added to BIOS that performs this function. 

MOV AX, 9IXXH post code AH and 

type code AL 


INT ISH issue call 


Classes 

~ The following types of wait loops are supported: 

• 	 The class for hex 0 to 7F is serially reusable. This means that 
for the devices that use these codes, access to the BIOS must 
be restricted to only one task at a time. 
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• 	 The class for hex 80 to BF is reentrant. There is no 
restriction on the number of tasks that may access the device. 

• 	 The class for hex CO to FF is non-interrupt. There is no 
corresponding interrupt for the wait loop. Therefore, it is the 
responsibility of the dispatcher to determine what satisfies r'\ 
this condition to exit the loop. 

Function Code Classes 

Type Code (AL) 	 Description 

00H->7FH 	 Serially reusable devices; operating system 
must serialize access 

80H->OBFH 	 Reentrant devices; ES:BX is used to 
distinguish different calls (multiple 1/0 
calls are allowed simultaneously) 

OCOH->OFH 	 Wait only calls; there is no complementary 
POST for these waits--these are time-out 
only. Times are function-number 
dependent. 

Function Code Assignments 

The following are specific assignments for the IBM Personal 
Computer AT BIOS. Times are approximate. They are grouped 
according to the classes described under "Function Code 
Classes". 

Type Code (AL) 	 Time-out Description 

OOH 	 yes (6 second) fixed disk 

OlH 	 yes (2 second) diskette 

02H 	 no keyboard 
~, 

OFDH 	 yes (1 second-write) diskette motor start 
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(625 ms-read) 

OFEH 	 yes (18 second) printer 

The asynchronous support has been omitted. The Serial/Parallel 
Adapter will generate interrupts, but BIOS does not support it in 
the interrupt mode. Therefore, the support should be included in 
the multitasking system code if that device is to be supported. 

Time-Outs 

To support time-outs properly, the multitasking dispatcher must 
be aware of time. If a device enters a busy loop, it generally 
should remain there for a specific amount of time before 
indicating an error. The dispatcher should return to the BIOS 
wait loop with the carry bit set if a time-out occurrs. 

Machine-Sensitive Code 

~ 	Programs may select machine specific features, but they must test 
for specific machine type. Location of the specific machine 
identification codes can be found through interrupt 15 function 
code AH (See I Configuration Parameters I in BIOS Listing). The 
code is two bytes. The first byte shows the machine type and the 
second byte shows the series type. They are as follows: 

First Second 
Byte Byte Machine Identification 

FF 00 IBM Personal Computer
FE 00 IBM Personal Computer XT 
FE 00 IBM Portable Personal Computer
FD 00 IBM PCJr 
FC 00 IBM Personal Computer AT 

Machine Identification Code 

IBM will define methods for uniquely determining the specific 
~ machine type or I/O feature for any new device. 
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Notes: 
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Glossary 


This glossary includes definitions developed by the American 
National Standards Institute (ANSI) and the International 
Organization for Standardization (ISO). This material is 
reproduced from the American National Dictionary for Information 
Processing, copyright 1977 by the Computer and Business 
Equipment Manufacturers Association, copies of which may be 
purchased from the American National Standards Institute, 1430 
Broadway, New York, New York 10018. 

JL. Prefix micro; 0.000001. 

JLS. Microsecond; 0.000001 second. 

A. Ampere. 

ac. Alternating current. 

accumulator. A register in which the result of an operation is 
formed. 

active high. Designates a signal that has to go high to produce an 
effect. Synonymous with positive true. 

active low. Designates a signal that has to go low to produce an 
effect. Synonymous with negative true. 

~ 	adapter. An auxiliary device or unit used to extend the operation 
of another system. 
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address bus. One or more conductors used to carry the 
binary-coded address from the processor throughout the rest of 
the system. 

algorithm. A finite set of well-defined rules for the solution of a 
problem in a finite number of steps. r"­

ail points addressable (APA). A mode in which all points of a 
displayable image can be controlled by the user. 

alphameric. Synonym for alphanumeric. 

alphanumeric (A/N). Pertaining to a character set that contains 
letters, digits, and usually other characters, such as punctuation 
marks. Synonymous with alphameric. 

alternating current (ac). 
direction of flow. 

A current that periodically reverses its 

American National Standard Code for Information Interchange 
(ASCII). The standard code, using a coded character set 
consisting of 7-bit coded characters (8 bits including parity 
check), used for information exchange between data processing 
systems, data communication systems, and associated equipment. 
The ASCII set consists of control characters and graphic 
characters. 

r"­

ampere (A). The basic unit of electric current. 

A/N. Alphanumeric 

analog. (1) Pertaining to data in the form of continuously 
variable physical quantities. (2) Contrast with digital. 

AND. A logic operator having the property that if P is a 
statement, Q is a statement, R is a statement, ... , then the AND of 
P, Q, R, .. .is true if all statements are true, false if any statement is 
false. 

Glossary-2 



AND gate. A logic gate in which the output is 1 only if all inputs 
are 1. 

AND operation. The boolean operation whose result has the 
boolean value 1, if and only if, each operand has the boolean 

~ value 1. Synonymous with conjunction. 

APA. All points addressable. 

ASCII. American National Standard Code for Information 
Interchange. 

assemble. To translate a program expressed in an assembler 
language into a computer language. 

assembler. A computer program used to assemble. 

assembler language. A computer-oriented language whose 
instructions are usually in one-to-one correspondence with 
computer instructions . 

.~ 	asynchronous transmission. (1) Transmission in which the time 
of occurrence of the start of each character, or block of 
characters, is arbitrary; once started, the time of occurrence of 
each signal representing a bit within a character, or block, has the 
same relationship to significant instants of a fixed time frame. 
(2) Transmission in which each information character is 
individually transmitted (usually timed by the use of start 
elements and stop elements). 

audio frequencies. Frequencies that can be heard by the human 
ear (approximately 15 hertz to 20,000 hertz). 

auxiliary storage. (1) A storage device that is not main storage. 
(2) Data storage other than main storage; for example, storage on 
magnetic disk. (3) Contrast with main storage. 

~ 	BASIC. Beginner's all-purpose symbolic instruction code. 
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basic input/output system (BIOS). The feature of the IBM 
Personal Computer that provides the level control of the major 
II0 devices, and relieves the programmer from concern about 
hardware device characteristics. 

baud. (1) A unit of signaling speed equal to the number of 
discrete conditions or signal events per second. For example, one 
baud equals one bit per second in a train of binary signals, 
one-half dot cycle per second in Morse code, and one 3-bit value 
per second in a train of signals each of which can assume one of 
eight different states. (2) In asynchronous transmission, the unit 
of modulation rate corresponding to one unit of interval per 
second; that is, if the duration of the unit interval is 20 
milliseconds, the modulation rate is 50 baud. 

~ 

BCC. Block-check character. 

beginner's aU-purpose symbolic instruction code 
(BASIC). A programming language with a small repertoire of 
commands and a simple syntax, primarily designed for numeric 
applications. ~, 

binary. (1) Pertaining to a selection, choice, or condition that 
has two possible values or states. (2) Pertaining to a fixed radix 
numeration system having a radix of 2. 

binary digit. (1) In binary notation, either of the characters 0 
or 1. (2) Synonymous with bit. 

binary notation. Any notation that uses two different characters, 
usually the binary digits 0 and 1. 

binary synchronous communications (BSC). A uniform 
procedure, using a standardized set of control characters and 
control character sequences for synchronous transmission of 
binary-coded data between stations. 

BIOS. Basic input/output system. 
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bit. Synonym for binary digit 

bits per second (bps). A unit of measurement representing the 
number of discrete binary digits transmitted by a device in one 
second. 

"..-...., 	 block. (1) A string of records, a string of words, or a character 
string formed for technical or logic reasons to be treated as an 
entity. (2) A set of things, such as words, characters, or digits, 
treated as a unit. 

block-check character (BCC). In cyclic redundancy checking, a 
character that is transmitted by the sender after each message 
block and is compared with a block-check character computed by 
the receiver to determine if the transmission was successful. 

boolean operation. (1) Any operation in w1tich each of the 
operands and the result take one of two valu~. (2) An operation 
that follows the rules of boolean algebra. 

bootstrap. A technique or device designed to bring itself into a 
desired state by means of its own action; for example, a machine 
routine whose first few instructions are sufficient to bring the rest 
of itself into the computer from an input device. 

bps. Bits per second. 

BSC. 	 Binary synchronous communications. 

buffer. (1) An area of storage that is temporarily reserved for 
use in performing an input I output operation, into which data is 
read or from which data is written. Synonymous with 110 area. 
(2) A portion of storage for temporarily holding input or output 
data. 

bus. One or more conductors used for transmitting signals or 
power. 

byte. (1) A sequence of eight adjacent binary digits that are 
operated upon as a unit. (2) A binary character operated upon as 
a unit. (3) The representation of a character .. 
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C. Celsius. 

capacitor. An electronic circuit component that stores an 
electric charge. 

CAS. Column address strobe. 

cathode ray tube (CRT). A vacuum tube in which a stream of 
electrons is projected onto a fluorescent screen producing a 
luminous spot. The location of the spot can be controlled. 

cathode ray tube display (CRT display). (1) A CRT used for 
displaying data. For example, the electron beam can be controlled 
to form alphanumeric data by use of a dot matrix. 
(2) Synonymous with monitor. 

CCIIT. International Telegraph and Telephone Consultative 
Committee. 

Celsius (C). A temperature scale. Contrast with Fahrenheit (F). 

central processing unit (CPU). Term for processing unit. 

channel. A path along which signals can be sent; for example, 
data channel, output channel. 

character generator. (1) In computer graphics, a functional unit 
that converts the coded representation of a graphic character into 
the shape of the character for display. (2) In word processing, 
the means within equipment for generating visual characters or 
symbols from coded data. 

character set. (1) A finite set of different characters upon which 
agreement has been reached and that is considered complete for 
some purpose. (2) A set of unique representations called ~ 
characters. (3) A defined collection of characters. 
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characters per second (cps). A standard unit of measurement for 
the speed at which a printer prints. 

check key. A group of characters, derived from and appended to 
a data item, that can be used to detect errors in the data item 
during processing. 

clipping. In computer graphics, removing parts of a display 
image that lie outside a window. 

closed circuit. A continuous unbroken circuit; that is, one in 
which current can flow. Contrast with open circuit. 

CMOS. Complementary metal oxide semiconductor. 

code. 	 (1) A set of unambiguous rules specifying the manner in 
which data may be represented in a discrete form. Synonymous 
with coding scheme. (2) A set of items, such as abbreviations, 
representing the members of another set. (3) To represent data 
or a computer program in a symbolic form that can be accepted 

"..-....., 	 by a data processor. (4) Loosely, one or more computer 
programs, or part of a computer program. 

coding scheme. Synonym for code. 

collector. An element in a transistor toward which current 
flows. 

color cone. An arrangement of the visible colors on the surface 
of a double-ended cone where lightness varies along the axis of 
the cone, and hue varies around the circumference. Lightness 
includes both the intensity and saturation of color. 

column address strobe (CAS). A signal that latches the column 
addresses in a memory chip. 

compile. (1) To translate a computer program expressed in a 
r--.. problem-oriented language into a computer-oriented language. 

(2) To prepare a machine-language program from a computer 
program written in another programming language by making use 
of the overall logic structure of the program, or generating more 
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than one computer instruction for each symbolic statement, or 

both, as well as performing the function of an assembler. 


complement. A number that can be derived from a specified 

number by subtracting it from a second specified number. 


complementary metal oxide semiconductor (CMOS). A logic 

circuit family that uses very little power. It works with a wide 

range of power supply voltages. 


computer. A functional unit that can perform substantial 

computation, including numerous arithmetic operations or logic 

operations, without human intervention during a run. 


computer instruction code. A code used to represent the 

instructions in an instruction set. Synonymous with machine 

code. 


computer program. A sequence of instructions suitable for 

processing by a computer. 


computer word. A word stored in one computer location and 

capable of being treated as a unit. r'\ 


configuration. ( 1) The arrangement of a computer system or 

network as defined by the nature, number, and the chief 

characteristics of its functional units. More specifically, the term 

configuration may refer to a hardware configuration or a software 

configuration. (2) The devices and programs that make up a 

system, subsystem, or network. 


conjunction. Synonym for AND operation. 


contiguous. Touching or joining at the edge or boundary; 

adjacent. 


control character. A character whose occurrence in a particular 

context initiates, modifies, or stops a control operation. 


control operation. An action that affects the recording, r'\ 

processing, transmission, or interpretation of data; for example, 

starting or stopping a process, carriage return, font change, 

rewind, and end of transmission. 
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control storage. A portion of storage that contains microcode. 

coordinate space. In computer graphics, a system of Cartesian 
coordinates in which an object is defined. 

cps. Characters per second. 

cpu. Central processing unit. 

CRC. Cyclic redundancy check. 

CRT. Cathode ray tube. 

CRT display. Cathode ray tube display. 

CTS. 	 Clear to send. Associated with modem control. 

cursor. (1) In computer graphics, a movable marker that is used 
to indicate position on a display. (2) A displayed symbol that acts 
as a marker to help the user locate a point in text, in a system 

~ 	command, or in storage. (3) A movable spot of light on the 
screen of a display device, usually indicating where the next 
character is to be entered, replaced, or deleted. 

cyclic redundancy check (CRC). (1) A redundancy check in 
which the check key is generated by a cyclic algorithm. (2) A 
system of error checking performed at both the sending and 
receiving station after a block-check character has been 
accumulated. 

cylinder. (1) The set of all tracks with the same nominal 
distance from the axis about which the disk rotates. (2) The 
tracks of a disk storage device that can be accessed without 
repositioning the access mechanism. 

daisy-chained cable. A type of cable that has two or more 
/""", connectors attached in series. 

data. (1) A representation of facts, concepts, or instructions in a 
formalized manner suitable for communication, interpretation, or 
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processing by human or automatic means. (2) Any 

representations, such as characters or analog quantities, to which 

meaning is, or might be assigned. 


data base. A collection of data that can be immediately accessed 

and operated upon by a data processing system for a specific 

purpose. 


data processing system. A system that performs input, 

processing, storage, output, and control functions to accomplish a 

sequence of operations on data. 


data transmission. Synonym for transmission. 


dB. Decibel. 


dBa. Adjusted decibels. 


dc. Direct current. 


debounce. (1) An electronic means of overcoming the 

make/break bounce of switches to obtain one smooth change of 

signal level. (2) The elimination of undesired signal variations r--.. 

caused by mechanically generated signals from contacts. 


decibel. (1) A unit that expresses the ratio of two power levels 

on a logarithmic scale. (2) A unit for measuring relative power. 


decoupling capacitor. A capacitor that provides a low impedance 

path to ground to prevent common coupling between circuits. 


Deutsche Industrie Norm (DIN). (1) German Industrial Norm. 
(2) The committee that sets German dimension standards. 

digit. (1) A graphic character that represents an integer; for 
example, one of the characters 0 to 9. (2) A symbol that 
represents one of the non-negative integers smaller than the radix. 
For example, in decimal notation, a digit is one of the characters 0 
to 9. 
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digital. (1) Pertaining to data in the form of digits. (2) Contrast 
with analog. 

DIN. 	 Deutsche Industrie Noml. 

r"'\ 	 DIN connector. One of the connectors specified by the DIN 
committee. 

DIP. Dual in-line package. 

DIP switch. One of a set of small switches mounted in a dual 
in-line package. 

direct current (de). A current that always flows in one direction. 

direct memory access (DMA). A method of transferring data 
between main storage and I/O devices that does not require 
processor intervention. 

disable. To stop the operation of a circuit or device. 

disabled. Pertaining to a state of a processing unit that prevents 
the occurrence of certain types of interruptions. Synonymous with 
masked. 

disk. Loosely, a magnetic disk. 

diskette. A thin, flexible magnetic disk and a semirigid 
protective jacket, in which the disk is permanently enclosed. 
Synonymous with flexible disk. 

diskette drive. A device for storing data on and retrieving data 
from a diskette. 

display. (1) A visual presentation of data. (2) A device for 
visual presentation of information on any temporary character 
imaging device. (3) To present data visually. (4) See cathode ray 

1"", 	 tube display. 
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display attribute. In computer graphics, a particular property that 
is assigned to all or part of a display; for example, low intensity, 
green color, blinking status. 

display element. In computer graphics, a basic graphic element 
that can be used to construct a display image; for example, a dot, 
a line segment, a character. 

display group. In computer graphics, a collection of display 
elements that can be manipulated as a unit and that can be further 
combined to form larger groups. 

display image. In computer graphics, a collection of display 
elements or display groups that are represented together at any 
one time in a display space. 

display space. In computer graphics, that portion of a display 
surface available for a display image. The display space may be 
all or part of a display surface. 

display surface. In computer graphics, that medium on which 
display images may appear; for example, the entire screen of a 
cathode ray tube. 

DMA. Direct memory access. 

dot matrix. (1) In computer graphics, a two-dimensional pattern 
of dots used for constructing a display image. This type of matrix 
can be used to represent characters by dots. (2) In word 
processing, a pattern of dots used to form characters. This term 
normally refers to a small section of a set of addressable points; 
for example, a representation of characters by dots. 

dot printer. Synonym for matrix printer. 

dot-matrix character generator. In computer graphics, a 
character generator that generates character images composed of 
dots. ~ 

drawing primitive. A group of commands that draw defined 
geometric shapes. 
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DSR. Data set ready. Associated with modem control. 

DTR. In the IBM Personal Computer, data terminal ready. 
Associated with modem controL 

dual in-line package (DIP). A widely used container for an 
integrated circuit. DIPs have pins in two parallel rows. The pins 
are spaced 1/10 inch apart. See also DIP switch. 

duplex. (1) In data communication, pertaining to a simultaneous 
two-way independent transmission in both directions. (2) 
Contrast with half-duplex. 

duty cycle. In the operation of a device, the ratio of on time to 
idle time. Duty cycle is expressed as a decimal or percentage. 

dynamic memory. RAM using transistors and capacitors as the 
memory elements. This memory requires a refresh (recharge) 
cycle every few milliseconds. Contrast with static memory. 

",........., EBCDIC. Extended binary-coded decimal interchange code. 


ECC. Error checking and correction. 

edge connector. A terminal block with a number of contacts 
attached to the edge of a printed-circuit board to facilitate 
plugging into a foundation circuit. 

EIA. Electronic Industries Association. 

electromagnet. Any device that exhibits magnetism only while 
an electric current flows through it. 

enable. To initiate the operation of a circuit or device. 

end of block (EOB). A code that marks the end of a block of 
data. 
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end of file (EOF). An intemallabel, immediately following the 
last record of a file, signaling the end of that file. It may include 
control totals for comparison with counts accumulated during 
processing. 

end-of-text (ETX). A transmission control character used to 
terminate text. 

end-of-transmission (EOT). A transmission control character 
used to indicate the conclusion of a transmission, which may have 
included one or more texts and any associated message headings. 

end-of-transmission-block (ETB). A transmission control 
character used to indicate the end of a transmission block of data 
when data is divided into such blocks for transmission purposes. 

EOB. End of block. 

EOF. End of file. 

EOT. End-of -transmission. 

EPROM. Erasable programmable read-only memory. 

erasable programmable read-only memory (EPROM). A PROM 
in which the user can erase old information and enter new 
information. 

error checking and correction (ECC). The detection and 
correction of all single-bit errors, plus the detection of double-bit 
and some multiple-bit errors. 

ESC. The escape character. 

escape character (ESC). A code extension character used, in 
some cases, with one or more succeeding characters to indicate by ~ 
some convention or agreement that the coded representations 
following the character or the group of characters are to be 
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interpreted according to a different code or according to a 
different coded character set. 

ETB. End-of -transmission-block. 

r-", ETX. End-of-text. 

extended binary-coded decimal interchange code 
(EBCDIC). A set of 256 characters, each represented by eight 
bits. 

F. Fahrenheit. 


Fahrenheit (F). A temperature scale. Contrast with Celsius (C). 


falling edge. Synonym for negative-going edge. 

~. FCC. Federal Communications Commission. 

fetch. To locate and load a quantity of data from storage. 

FF. The form feed character. 

field. (1) In a record, a specified area used for a particular 
category of data. (2) In a data base, the smallest unit of data that 
can be referred to. 

field-programmable logic sequencer (FPLS). An integrated 
circuit containing a programmable, read-only memory that 
responds to external inputs and feedback of its own outputs. 

FIFO (first-in-first out). A queuing technique in which the next 
item to be retrieved is the item that has been in the queue for the 
longest time. 
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fixed disk drive. In the IBM Personal Computer, a unit 
consisting of nonremovable magnetic disks, and a device for 
storing data on and retrieving data from the disks. 

flag. (1) Any of various types of indicators used for 
identification. (2) A character that signals the occurrence of 
some condition, such as the end of a word. (3) Deprecated term 
for mark. 

flexible disk. Synonym for diskette. 

flip-flop. A circuit or device containing active elements, capable 
of assuming either one of two stable states at a given time. 

font. A family or assortment of characters of a given size and 
style; for example, 10 point Press Roman medium. 

foreground. (1) In mUltiprogramming, the environment in which 
high-priority programs are executed. (2) On a color display 
screen, the characters as opposed to the background. 

form feed. (1) Paper movement used to bring an assigned part 
of a form to the printing position. (2) In word processing, a 
function that advances the typing position to the same character 
position on a predetermined line of the next form or page. 

form feed character. A control character that causes the print or 
display position to move to the next predetermined first line on 
the next form, the next page, or the equivalent. 

format. The arrangement or layout of data on a data medium. 

FPLS. Field-programmable logic sequencer. 

frame. (1) In SDLC, the vehicle for every command, every 
response, and all information that is transmitted using SDLC 
procedures. Each frame begins and ends with a flag. (2) In data 
transmission, the sequence of contiguous bits bracketed by and ~ 
including beginning and ending flag sequences. 
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g. Gram. 

G. (1) Prefix giga; 1,000,000,000. (2) When referring to 
computer storage capacity, 1,073,741,824. (1,073,741,824 = 2 to 
the 30th power.) 

gate. 	 (1) A combinational logic circuit having one output 
channel and one or more input channels, such that the output 
channel state is completely determined by the input channel 
states. 	 (2) A signal that enables the passage of other signals 
through a circuit. 

Gb. 1,073,741,824 bytes. 

general-purpose register. A register, usually explicitly 
addressable within a set of registers, that can be used for different 
purposes; for example, as an accumulator, as an index register, or 
as a special handler of data. 

giga (G). Prefix 1,000,000,000. 

gram (g). A unit of weight (equivalent to 0.035 ounces). 

graphic. A symbol produced by a process such as handwriting, 
drawing, or printing. 

graphic character. A character, other than a control character, 
that is normally represented by a graphic. 

half-duplex. (1) In data communication, pertaining to an 
alternate, one way at a time, independent transmission. (2) 
Contrast with duplex. 

hardware. (1) Physical equipment used in data processing, as 
~ 	opposed to programs, procedures, rules, and associated 

documentation. (2) Contrast with software. 
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head. A device that reads, writes, or erases data on a storage 
medium; for example, a small electromagnet used to read, write, 
or erase data on a magnetic disk. 

hertz (Hz). A unit of frequency equal to one cycle per second. 

hex. Common abbreviation for hexadecimal. 


hexadecimal. (1) Pertaining to a selection, choice, or condition 

that has 16 possible different values or states. These values or 

states are usually symbolized by the ten digits 0 through 9 and the 

six letters A through F. (2) Pertaining to a fixed radix 

numeration system having a radix of 16. 


high impedance state. A state in which the output of a device is 

effectively isolated from the circuit. 


highlighting. In computer graphics, emphasizing a given display 

group by changing its attributes relative to other display groups in 

the same display field. 


high-order position. The leftmost position in a string of 

characters. See also most-significant digit. 


hither plane. In computer graphics, a plane that is perpendicular 

to the line joining the viewing reference point and the view point 

and that lies between these two points. Any part of an object 

between the hither plane and the view point is not seen. See also 

yon plane. 


housekeeping. Operations or routines that do not contribute 

directly to the solution of the problem but do contribute directly 

to the operation of the computer. 


Hz. Hertz 


image. A fully processed unit of operational data that is ready to 

be transmitted to a remote unit; when loaded into control storage ~ 


in the remote unit, the image determines the operations of the 

unit. 
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immediate instruction. An instruction that contains within itself 
an operand for the operation specified, rather than an address of 
the operand. 

index register. A register whose contents may be used to modify 
an operand address during the execution of computer instructions. 

indicator. (1) A device that may be set into a prescribed state, 
usually according to the result of a previous process or on the 
occurrence of a specified condition in the equipment, and that 
usually gives a visual or other indication of the existence of the 
prescribed state, and that may in some cases be used to determine 
the selection among alternative processes; for example, an 
overflow indicator. (2) An item of data that may be interrogated 
to determine whether a particular condition has been satisfied in 
the execution of a computer program; for example, a switch 
indicator, an overflow indicator. 

inhibited. (1) Pertaining to a state of a processing unit in which 
certain types of interruptions are not allowed to occur. (2) 
Pertaining to the state in which a transmission control unit or an 
audio response unit cannot accept incoming calls on a line. 

initialize. To set counters, switches, addresses, or contents of 
storage to 0 or other starting values at the beginning of, or at 
prescribed points in, the operation of a computer routine. 

input/output (I/O). (1) Pertaining to a device or to a channel 
that may be involved in an input process, and, at a different time, 
in an output process. In the English language, "input/output" 
may be used in place of such terms as "input/output data," 
"input/output signal," and "input/output terminals," when such 
usage is clear in a given context. (2) Pertaining to a device whose 
parts can be performing an input process and an output process at 
the same time. (3) Pertaining to either input or output, or both. 

instruction. In a programming language, a meaningful expression 
that specifies one operation and identifies its operands, if any. 

r--, 	 instruction set. The set of instructions of a computer, of a 
programming language, or of the programming languages in a 
programming system. 
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intensity. In computer graphics, the amount of light emitted at a 
display point 

interface. A device that alters or converts actual electrical 
signals between distinct devices, programs, or systems. 

interleave. To arrange parts of one sequence of things or events/'""".., 
so that they alternate with parts of one or more other sequences 
of the same nature and so that each sequence retains its identity. 

interrupt. (1) A suspension of a process, such as the execution 
of a computer program, caused by an event external to that 
process, and performed in such a way that the process can be 
resumed. (2) In a data transmission, to take an action at a 
receiving station that causes the transmitting station to terminate 
a transmission. (3) Synonymous with interruption. 

I/O. Input/output. 

I/O area. Synonym for buffer. 

irrecoverable error. An error that makes recovery impossible 
without the use of recovery techniques external to the computer 
program or run. 

joystick. In computer graphics, a lever that can pivot in all 
directions and that is used as a locator device. 

k. Prefix kilo; 1000. 

K. When referring to storage capacity, 1024. (1024 = 2 to the 
10th power.) 

Kb. 1024 bytes. 

key lock. A device that deactivates the keyboard and locks the 
cover on for security. 
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kg. Kilogram; 1000 grams. 

kHz. Kilohertz; 1000 hertz. 

kilo (k). Prefix 1000 

kilogram (kg). 1000 grams. 

kilohertz (kHz). 1000 hertz 

latch. (1) A simple logic-circuit storage element. (2) A 
feedback loop in sequential digital circuits used to maintain a 
state. 

least-significant digit. The rightmost digit. See also low-order 
position. 

LED. Light-emitting diode. 

~ light-emitting diode (LED). A semiconductor device that gives 
off visible or infrared light when activated. 

load. In programming, to enter data into storage or working 
registers. 

look-up table (LUT). (1) A technique for mapping one set of 
values into a larger set of values. (2) In computer graphics, a 
table that assigns a color value (red, green, blue intensities) to a 
color index. 

low power Schottky TIL. A version (LS series) of TTL giving a 
good compromise between low power and high speed. See also 
transistor-transistor logic and Schottky TTL. 

low-order position. The rightmost position in a string of 
characters. See also least-significant digit. 

luminance. The luminous intensity per unit projected area of a 
given surface viewed from a given direction. 
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LUT. Look-up table. 

m. (1) Prefix milli; 0.001. (2) Meter. 

M. (1) Prefix mega; 1,000,000. (2) When referring to 
computer storage capacity, 1,048,576. (1,048,576 = 2 to the 
20th power.) 

rnA. Milliampere; 0.001 ampere. 

machine code. The machine language used for entering text and 
program instructions onto the recording medium or into storage 
and which is subsequently used for processing and printout. 

machine language. (1) A language that is used directly by a 
machine. (2) Deprecated term for computer instruction code. 

magnetic disk. (1) A flat circular plate with a magnetizable 
surface layer on which data can be stored by magnetic recording. 
(2) See also diskette. ~, 

main storage. (1) Program-addressable storage from which 
instructions and other data can be loaded directly into registers 
for subsequent execution or processing. (2) Contrast with 
auxiliary storage. 

mark. A symbol or symbols that indicate the beginning or the 
end of a field, of a word, of an item of data, or of a set of data 
such as a file, a record, or a block. 

mask. (1) A pattern of characters that is used to control the 
retention or elimination of portions of another pattern of 
characters. (2) To use a pattern of characters to control the 
retention or elimination of portions of another pattern of 
characters. 

masked. Synonym for disabled. 

matrix. (1) A rectangular array of elements, arranged in rows 
and columns, that may be manipulated according to the rules of 
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matrix algebra. (2) In computers, a logic network in the form of 
an array of input leads and output leads with logic elements 
connected at some of their intersections. 

matrix printer. A printer in which each character is represented 
by a pattern of dots; for example, a stylus printer, a wire printer. 
Synonymous with dot printer. 

Mh. 1,048,576 bytes. 

mega (M). Prefix 1,000,000. 


megahertz (MHz). 1,000,000 hertz. 


memory. Ternl for main storage. 


meter (m). A unit of length (equivalent to 39.37 inches). 


MFM. Modified frequency modulation. 


MHz. Megahertz; 1,000,000 hertz. 


micro (JL). Prefix 0.000,001. 


microcode. (1) One or more microinstructions. (2) A code, 
representing the instructions of an instruction set, implemented in 
a part of storage that is not program-addressable. 

microinstruction. (1) An instruction of microcode. (2) A basic 
or elementary machine instruction. 

microprocessor. An integrated circuit that accepts coded 
instructions for execution; the instructions may be entered, 
integrated, or stored internally. 

microsecond (JLs). 0.000,001 second. 

milli (m). Prefix 0.001. 
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milliampere (rnA). 0.001 ampere. 

millisecond (ms). 0.001 second. 

mnemonic. A symbol chosen to assist the human memory; for 
example, an abbreviation such as "mpy" for "multiply." 

mode. (1) A method of operation; for example, the binary 
mode, the interpretive mode, the alphanumeric mode. (2) The 
most frequent value in the statistical sense. 

modeling transformation. Operations on the coordinates of an 
object (usually matrix multiplications) that cause the object to be 
rotated about any axis, translated (moved without rotating), 
and/or scaled (changed in size along any or all dimensions). See 
also viewing transformation. 

modem (modulator-demodulator). A device that converts serial 
(bit by bit) digital signals from a business machine (or data 
communication equipment) to analog signals that are suitable for 
transmission in a telephone network. The inverse function is also 
performed by the modem on reception of analog signals. 

modified frequency modulation (MFM). The process of varying 
the amplitude and frequency of the 'write' signal. MFM pertains 
to the number of bytes of storage that can be stored on the 
recording media. The number of bytes is twice the number 
contained in the same unit area of recording media at single 
density. 

modulation. The process by which some characteristic of one 
wave (usually high frequency) is varied in accordance with 
another wave or signal (usually low frequency). This technique is 
used in modems to make business-machine signals compatible 
with communication facilities. 

modulation rate. The reciprocal of the measure of the shortest 
nominal time interval between successive significant instants of 
the modulated signal. If this measure is expressed in seconds, the 
modulation rate is expressed in baud. 

module. (1) A program unit that is discrete and identifiable with 
respect to compiling, combining with other units, and loading. 
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(2) A packaged functional hardware unit designed for use with 
other components. 

modulo check. A calculation performed on values entered into a 
system. This calculation is designed to detect errors. 

modulo-N check. A check in which an operand is divided by a 
number N (the modulus) to generate a remainder (check digit) 
that is retained with the operand. For example, in a modulo-7 
check, the remainder will be 0, 1,2,3,4,5, or 6. The operand is 
later checked by again dividing it by the modulus; if the 
remainder is not equal to the check digit, an error is indicated. 

modulus. In a modulo-N check, the number by which the 
operand is divided. 

monitor. Synonym for cathode ray tube display (CRT display). 

most-significant digit. The leftmost (non-zero) digit. See also 
high-order position. 

ms. Millisecond; 0.001 second. 

multiplexer. A device capable of interleaving the events of two 
or more activities, or capable of distributing the events of an 
interleaved sequence to the respective activities. 

multiprogramming. (1) Pertaining to the concurrent execution of 
two or more computer programs by a computer. (2) A mode of 
operation that provides for the interleaved execution of two or 
more computer programs by a single processor. 

n. Prefix nano; 0.000,000,001. 

NAND. A logic operator having the property that if P is a 
statement, Q is a statement, R is a statement, ... , then the NAND 
of P, Q ,R, ... is true if at least one statement is false, false if all 
statements are true. 

NAND gate. A gate in which the output is 0 only if all inputs 
are 1. 
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nano (n). Prefix 0.000,000,001. 

nanosecond (ns). 0.000,000,001 second. 

negative true. Synonym for active low. 

negative-going edge. The edge of a pulse or signal changing in a 
negative direction. Synonymous with falling edge. 

non-retum-to-zero change-on-ones recording (NRZI). A 
transmission encoding method in which the data terminal 
equipment changes the signal to the opposite state to send a 
binary 1 and leaves it in the same state to send a binary O. 

non-return-to-zero (inverted) recording (NRZI). Deprecated 
term for non-retum-to-zero change-on-ones recording. 

NOR. A logic operator having the property that if P is a 
statement, Q is a statement, R is a statement, ... , then the NOR of 
P, Q, R, ... is true if all statements are false, false if at least one 
statement is true. 

NOR gate. A gate in which the output is 0 only if at least one 
input is 1. 

NOT. A logical operator having the property that if P is a 
statement, then the NOT of P is true if P is false, false if P is true. 

NRZI. Non-retum-to-zero change-on-ones recording. 

ns. Nanosecond; 0.000,000,001 second. 

NUL. The null character. 

null character (NUL). A control character that is used to 
accomplish media-fill or time-fill, and that may be inserted into or ~ 
removed from, a sequence of characters without affecting the 
meaning of the sequence; however, the control of the equipment 
or the format may be affected by this character. 
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odd-even check. Synonym for parity check. 

offline. Pertaining to the operation of a functional unit without 
the continual control of a computer. 

one-shot. A circuit that delivers one output pulse of desired 
duration for each input (trigger) pulse. 

open circuit. (1) A discontinuous circuit; that is, one that is 
broken at one or more points and, consequently, cannot conduct 
current. Contrast with closed circuit. (2) Pertaining to a no-load 
condition; for example, the open-circuit voltage of a power 
supply. 

open collector. A switching transistor without an internal 
connection between its collector and the voltage supply. A 
connection from the collector to the voltage supply is made 
through an external (pull-up) resistor. 

operand. (1) An entity to which an operation is applied. 
(2) That which is operated upon. An operand is usually identified 
by an address part of an instruction. 

operating system. Software that controls the execution of 
programs; an operating system may provide services such as 
resource allocation, scheduling, input/output control, and data 
management. 

OR. A logic operator having the property that if P is a 
statement, Q is a statement, R is a statement, ... , then the OR of P, 
Q, R,.. .is true if at least one statement is true, false if all 
statements are false. 

OR gate. A gate in which the output is 1 only if at least one 
input is 1. 

output. Pertaining to a device, process, or channel involved in an 
output process, or to the data or states involved in an output 
process. 
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output process. (1) The process that consists of the delivery of 
data from a data processing system, or from any part of it. 
(2) The return of information from a data processing system to 
an end user, including the translation of data from a machine 
language to a language that the end user can understand. 

overcurrent. A current of higher than specified strength. 

overflow indicator. (1) An indicator that signifies when the last 
line on a page has been printed or passed. (2) An indicator that is 
set on if the result of an arithmetic operation exceeds the capacity 
of the accumulator. 

overrun. Loss of data because a receiving device is unable to 
accept data at the rate it is transmitted. 

overvoltage. A voltage of higher than specified value. 

parallel. (1) Pertaining to the concurrent or simultaneous 
operation of two or more devices, or to the concurrent 
performance of two or more activities. (2) Pertaining to the 
concurrent or simultaneous occurrence of two or more related r---.. 
activities in multiple devices or channels. (3) Pertaining to the 
simultaneity of two or more processes. (4) Pertaining to the 
simultaneous processing of the individual parts of a whole, such as 
the bits of a character and the characters of a word, using 
separate facilities for the various parts. (5) Contrast with serial. 

parameter. (1) A variable that is given a constant value for a 
specified application and that may denote the application. (2) A 
name in a procedure that is used to refer to an argument passed to 
that procedure. 

parity bit. A binary digit appended to a group of binary digits to 
make the sum of all the digits either always odd (odd parity) or 
always even (even parity). 

parity check. (1) A redundancy check that uses a parity bit. 
(2) Synonymous with odd-even check. 

PEL. Picture element. 
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personal computer. A small home or business computer that has 
a processor and keyboard and that can be connected to a 
television or some other monitor. An optional printer is usually 
available. 

phototransistor. A transistor whose switching action is 
controlled by light shining on it. 

picture element (PEL). The smallest displayable unit on a 
display. 

polling. (1) Interrogation of devices for purposes such as to 
avoid contention, to determine operational status, or to deternline 
readiness to send or receive data. (2) The process whereby 
stations are invited, one at a time, to transmit. 

port. An access point for data entry or exit. 

positive true. Synonym for active high. 

positive-going edge. The edge of a pulse or signal changing in a 
positive direction. Synonymous with rising edge. 

potentiometer. A variable resistor with three terminals, one at 
each end and one on a slider (wiper). 

power supply. A device that produces the power needed to 
operate electronic equipment. 

printed circuit. A pattern of conductors (corresponding to the 
wiring of an electronic circuit) formed on a board of insulating 
material. 

printed-circuit board. A usually copper-clad plastic board used 
to make a printed circuit. 

priority. A rank assigned to a task that determines its 
precedence in receiving system resources. 

processing program. A program that performs such functions as 
compiling, assembling, or translating for a particular programming 
language. 
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processing unit. A functional unit that consists of one or more 
processors and all or part of internal storage. 

processor. (1) In a computer, a functional unit that interprets 
and executes instructions. (2) A functional unit, a part of another 
unit such as a terminal or a processing unit, that interprets and 
executes instructions. (3) Deprecated term for processing 
program. (4) See microprocessor. 

program. (1) A series of actions designed to achieve a certain 
result. (2) A series of instructions telling the computer how to 
handle a problem or task. (3) To design, write, and test computer 
programs. 

programmable read-only memory (PROM). A read-only memory 
that can be programmed by the user. 

programming language. (1) An artificial language established for 
expressing computer programs. (2) A set of characters and rules 
with meanings assigned prior to their use, for writing computer 
programs. 

programming system. One or more programming languages and r-.. 
the necessary software for using these languages with particular 
automatic data-processing equipment. 

PROM. Programmable read-only memory. 

propagation delay. (1) The time necessary for a signal to travel 
from one point on a circuit to another. (2) The time delay 
between a signal change at an input and the corresponding change 
at an output. 

protocol. (1) A specification for the format and relative timing 
of information exchanged between communicating parties. 
(2) The set of rules governing the operation of functional units of 
a communication system that must be followed if communication 
is to be achieved. ~ 
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pulse. A variation in the value of a quantity, short in relation to 
the time schedule of interest, the final value being the same as the 
initial value. 

radio frequency (RF). An ac frequency that is higher than the 
highest audio frequency. So called because of the application to 
radio communication. 

radix. (1) In a radix numeration system, the positive integer by 
which the weight of the digit place is multiplied to obtain the 
weight of the digit place with the next higher weight; for example, 
in the decimal numeration system the radix of each digit place is 
10. (2) Another term for base. 

radix numeration system. A positional representation system in 
which the ratio of the weight of anyone digit place to the weight 
of the digit place with the next lower weight is a positive integer 
(the radix). The permissible values of the character in any digit 
place range from 0 to one less than the radix. 

1'--"""" RAM. Random access memory. Read/write memory. 

random access memory (RAM). Read/write memory. 

RAS. In the mM Personal Computer, row address strobe. 

raster. In computer graphics, a predetermined pattern of lines 
that provides uniform coverage of a display space. 

read. To acquire or interpret data from a storage device, from a 
data medium, or from another source. 

read-only memory (ROM). A storage device whose contents 
cannot be modified. The memory is retained when power is 

r---.. removed. 

read/write memory. A storage device whose contents can be 
modified. Also called RAM. 
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recoverable error. An error condition that allows continued 
execution of a program. 

red-green-blue-intensity (RGBI). The description of a 
direct-drive color monitor that accepts input signals of red, green, 
blue, and intensity. 

redundancy check. A check that depends on extra characters 
attached to data for the detection of errors. See cyclic redundancy 
check. 

register. (1) A storage device, having a specified storage 
capacity such as a bit, a byte, or a computer word, and usually 
intended for a special purpose. (2) A storage device in which 
specific data is stored. 

retry. To resend the current block of data (from the last EOB or 
ETB) a prescribed number of times, or until it is entered correctly 
or accepted. 

reverse video. A form of highlighting a character, field, or cursor 
by reversing the color of the character, field, or cursor with its 
background; for example, changing a red character on a black ~, 
background to a black character on a red background. 

RF. Radio frequency. 

RF modulator. The device used to convert the composite video 
signal to the antenna level input of a home TV. 

RGBI. Red-green-blue-intensity. 

rising edge. Synonym for positive-going edge. 

ROM. Read-only memory. 

ROM/BIOS. The ROM resident basic input/output system, 
which provides the level control of the major I/O devices in the 
computer system. 
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row address strobe (RAS). A signal that latches the row address 
in a memory chip. 

RS-232C. A standard by the EIA for communication between 
computers and external equipment. 

RTS. 	 Request to send. Associated with modem control. 

rIDl. A single continuous perfornlance of a computer program or 
routine. 

saturation. In computer graphics, the purity of a particular hue. 
A color is said to be saturated when at least one primary color 
(red, blue, or green) is completely absent. 

scaling. In computer graphics, enlarging or reducing all or part 
of a display image by multiplying the coordinates of the image by 
a constant value . 

.~ 	schematic. The representation, usually in a drawing or diagram 
form, of a logical or physical structure. 

Schottky TTL. A version (S series) of TTL with faster switching 
speed, but requiring more power. See also transistor-transistor 
logic and low power Schottky TTL. 

SDLC. Synchronous Data Link Control. 

sector. That part of a track or band on a magnetic drum, a 
magnetic disk, or a disk pack that can be accessed by the 
magnetic heads in the course of a predetermined rotational 
displacement of the particular device. 

~. 	 SERDES. Serializer / deserializer. 
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serial. (1) Pertaining to the sequential performance of two or 
more activities in a single device. In English, the modifiers serial 
and parallel usually refer to devices, as opposed to sequential and 
consecutive; which refer to processes. (2) Pertaining to the 
sequential or consecutive occurrence of two or more related 
activities in a single device or channel. (3) Pertaining to the 
sequential processing of the individual parts of a whole, such as 
the bits of a character or the characters of a word, using the same 
facilities for successive parts. (4) Contrast with parallel. 

serializer/deserializer (SERDES). A device that serializes output 
from, and de serializes input to, a business machine. 

setup. (1) In a computer that consists of an assembly of 
individual computing units, the arrangement of interconnections 
between the units, and the adjustments needed for the computer 
to operate. (2) The preparation of a computing system to 
perform a job or job step. Setup is usually performed by an 
operator and often involves performing routine functions, such as 
mounting tape reels. (3) The preparation of the system for 
normal operation. 

short circuit. A low-resistance path through which current flows, ~ 
rather than through a component or circuit. 

signal. A variation of a physical quantity, used to convey data. 

sink. A device or circuit into which current drains. 

software. (1) Computer programs, procedures, and rules 
concerned with the operation of a data processing system. 
(2) Contrast with hardware. 

source. The origin of a signal or electrical energy. 

square wave. An alternating or pulsating current or voltage 
whose wave shape is square. 

square wave generator. A signal generator delivering an output 
signal having a square waveform. ,~ 

SS. Start-stop. 
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start bit. (1) A signal to a receiving mechanism to get ready to 
receive data or perform a function. (2) In a start-stop system, a 
signal preceding a character or block that prepares the receiving 
device for the reception of the code elements. 

start-of-text (8TX). A transmission control character that 
precedes a text and may be used to terminate the message 
heading. 

start-stop system. A data transmission system in which each 
character is preceded by a start bit and is followed by a stop bit. 

start-stop (88) transmission. (1) Asynchronous transmission 
such that a group of signals representing a character is preceded 
by a start bit and followed by a stop bit. (2) Asynchronous 
transmission in which a group of bits is preceded by a start bit 
that prepares the receiving mechanism for the reception and 
registration of a character and is followed by at least one stop bit 
that enables the receiving mechanism to come to an idle condition 
pending the reception of the next character. 

static memory. RAM using flip-flops as the memory elements. 
~ Data is retained as long as power is applied to the flip-flops. 

Contrast with dynamic memory. 

stop bit. (1) A signal to a receiving mechanism to wait for the 
next signal. (2) In a start-stop system, a signal following a 
character or block that prepares the receiving device for the 
reception of a subsequent character or block. 

storage. (1) A storage device. (2) A device, or part of a device, 
that can retain data. (3) The retention of data in a storage device. 
(4) The placement of data into a storage device. 

strobe. An instrument that emits adjustable-rate flashes of light. 
Used to measure the speed of rotating or vibrating objects. 

8TX. Start-of-text. 
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symbol. (1) A conventional representation of a concept. 
(2) A representation of something by reason of relationship, 
association, or convention. 

synchronization. The process of adjusting the corresponding 

significant instants of two signals to obtain the desired phase 

relationship between these instants. 


Synchronous Data Link Control (SDLC). A protocol for 

management of data transfer over a data link. 


synchronous transmission. (1) Data transmission in which the 

time of occurrence of each signal representing a bit is related to a 

fixed time frame. (2) Data transmission in which the sending and 

receiving devices are operating continuously at substantially the 

same frequency and are maintained, by means of correction, in a 

desired phase relationship. 


syntax. (1) The relationship among characters or groups of 

characters, independent of their meanings or the manner of their 

interpretation and use. (2) The structure of expressions in a ~ 

language. (3) The rules governing the structure of a language. 

(4) The relationships among symbols. 

text. In ASCII and data communication, a sequence of 
characters treated as an entity if preceded and terminated by one 
STX and one ETX transmission control character, respectively. 

time-out. (1) A parameter related to an enforced event designed 
to occur at the conclusion of a predetermined elapsed time. 
A time-out condition can be cancelled by the receipt of an 
appropriate time-out cancellation signal. (2) A time interval 
allotted for certain operations to occur; for example, response to 
polling or addressing before system operation is interrupted and 
must be restarted. 

track. (1) The path or one of the set of paths, parallel to the 
reference edge on a data medium, associated with a single reading 
or writing component as the data medium moves past the 
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component. (2) The portion of a moving data medium such as a 
drum, or disk, that is accessible to a given reading head position. 

transistor-transistor logic (TTL). A popular logic circuit family 
that uses multiple-emitter transistors. 

~ translate. To transfoffil data from one language to another. 

transmission. (1) The sending of data from one place for 
reception elsewhere. (2) In ASCII and data communication, a 
series of characters including headings and text. (3) The 
dispatching of a signal, message, or other form of intelligence by 
wire, radio, telephone, or other means. (4) One or more blocks 
or messages. For BSC and start-stop devices, a transmission is 
terminated by an EOT character. (5) Synonymous with data 
transmission. 

TTL. Transistor-transistor logic. 

typematic key. A keyboard key that repeats its function when 
I~ held pressed. 

v. Volt. 

vector. In computer graphics, a directed line segment. 

video. Computer data or graphics displayed on a cathode ray 
tube, monitor, or display. 

view point. In computer graphics, the origin from which angles 
and scales are used to map virtual space into display space. 

viewing reference point. In computer graphics, a point in the 
modeling coordinate space that is a defined distance from the 
view point. 

viewing transformation. Operations on the coordinates of an 
object (usually matrix multiplications) that cause the view of the 
object to be rotated about any axis, translated (moved without 
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rotating), and/or scaled (changed in size along any or all 
dimensions). Viewing transformation differs from modeling 
transformation in that perspective is considered. See also 
modeling transformation. 

viewplane. The visible plane of a CRT display screen that 
completely contains a defined window. 

viewport. In computer graphics, a predefined part of the CRT 
display space. 

volt. The basic practical unit of electric pressure. The potential 
that causes electrons to flow through a circuit. 

w. Watt. 

watt. The practical unit of electric power. 

window. (1) A predefined part of the virtual space. (2) The 
visible area of a viewplane. 

word. (1) A character string or a bit string considered as an 
entity. (2) See computer word. 

write. To make a permanent or transient recording of data in a 
storage device or on a data medium. 

write precompensation. The varying of the timing of the head 
current from the outer tracks to the inner tracks of the diskette to 
keep a constant 'write' signal. 

yon plane. In computer graphics, a plane that is perpendicular to 
the line joining the viewing reference point and the view point, 
and that lies beyond the viewing reference point. Any part of an 
object beyond the yon plane is not seen. See also hither plane. 
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