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LOC OBJ 	 LINE SOURCE 

£BI0 881EOO a2b MOV aX.OFFSET KB_BUFFER ; RESET BUFFER TO EMPTY 

EBll 891ElADO 2027 MOV BUFFER_HEAD .aX 
EB17 891E1COQ 2028 MOV BUFfER_TAIL,ex 

EBIS C6067l0060 202~ MOV BIOS_BREAK.SOH ; TURN ON BIOS_BREAK BIT 
EBZO CDIS 2030 INT lB. ; BREAK IUTERRUPT VECTm 
E822 B80000 2031 NOV AX. 0 ; PUT OUT Dut1HY CHARACTER 
E825 £98400 2032 JMP K57 ; BUFFERJIll 

~EB.a 201l 

K39: 	 I2034 	 NO-BREAK 
EB28 3e45 	 203-5 CHP AL. HUH_KEY ; LOOK FOR PAUSE KEY 
E82A 7521 2036 .... K41 ; NO-PAUSE 

E5ze 800E180006 2037 KBJLAG_l,HOLD_STATE I TURN ON THE HOLD FLAGO' 
Ea31 B020 203a MOV AL.EO! ; ENO Of INTERRUPT TO CONTROL PORT 

E833 £620 2039- OUT 020H • .u ; ALLOW FURTHER KEYSTROKE IHTS.... 
Z041 ; ------ DURING PAUSE INTERY.AL. TtmN CRT BACK ON 

2042: 

E835 803£49Q007 2043- CMP CRT_I100E.7 J IS THIS BLACK AND WHITE CARD 
EalA 7407 2044 JE K4. J YES, NOTHING TO DO 

EBle BAOSQl 2045 MOV DX,03DSH I PORT FOR COLOR CARD 

EB1F A06500 204ft AL.CRT_HOOE_SET , GET THE VALUE OF THE CLRRENT tlDDE""V 
EB4Z EE 2047 OUT DX.AL ; SET THE CRT MODE, SO TRAT CRT IS ON 

EB43 2048 K40: i PAUSE-lOOP 

EM3 F606180008 2049 TEST KBJLAG_l.H.OlO_STATE 

EM8 75f9 2050 JHZ ; lOOP UNTIL FLAG TURNED OfF 
eB4A E'H6FF 2Ul JMP .27 l INTERRUPT_RETURN_HD_EOI 

E840 2052 K41: j NO-PAUSE" 

2053 


2054 j ------ TEST SPECIAL CASE KEY 55 


2055 


EB40 3C37 2056 CHP AL.S5 


EB4f 7506 2057 JNE J HOT-KEY-55
'4Z 
EBS1 8&4072 	 2058 MOV AX, 114*256 I START/STOP PRINTING SWITCH 

EB54 £98500 	 2059 JMP '57 ~ BUFFER_FILL 


z060 


2061 ; ------ SET UP TO TRANSLATE CONTROL SHIFT 


Z062 


~EB57 K42: 	 ;2063 NOT-KEY-55 

f857 BB92ES 2064 NOV BX, OFFSET K8 ; SET UP TO TRANSLATE CTL 

EeSA 3C3B 2065 tMP Al.59 ; IS IT IN TABLE 

ES5C 7303 JAE K43 ; CTl-TABLE-TRANSLATE.... 
E8SE E87890 2067 JMP K56 ; YES. GO TRANSLATE CHAR 

'861 K43: J tTL-TABLE-TRANSLATE.... 
EB61 B8CCe8 	 2069 BX,OFfSET 1<.9 • CTl TABLE SCAN""V 
Ee6l.. nC300 2070 JHP K63 ; TRANSLATE_SCAN 

2071 

2072 1----- HOT IN CONTROL SHIFT 

2073 

ES67 :074 K44: ; NOT-CTl-SHIFT 

2075 

EB67 3C47 2:016 tMP Al.71 I TEST FOR KEYPAD REGION 

[B69 7320 2077 JAE K48 ; HANDLE KEYPAD REGIOM 

EB6B F6Q617Q003 2078 TEST KBJLAG. LEFT_SHIFT +RIGHT _SHIFT 

E870 745B 2079 JZ K54 I TEST FOR SHIFT STATE 

2080 

2.0&1 1-----... UPPER CASE, HANDLE SPECIAL CASES 

20az 

E87Z 3COF 2083 CHP Al.U I BACK TAB KEY 

E874 7506 2084 JUE K45 J HOT-BACK-TAB 

ee76 B8000f 2085 MOV AX, 15*256 ; SET PSEUDO SCAN CooE 

EB79 EB6190 20a6 JMP K57 ; BUFFER_FILL 

2087 

E87C 2088 K45: ~ NOT-BACK-TAB 

EB7C 3C31 2089 tNP Al.55 J PRINT SCPEEN KEY 

EB7E 7509 2090 JNE K46 j NOT-PRINT-SCREEN 

2091 

~Oqz J------ ISSUE lNTERRUPT TO INDICATE PRINT SCREEN FUNCTION 

2093 

EHO 8020 2094 MOV AL.EOl l END OF CURRENT INTERRUPT 

EB&2 E62:0 209S OUT 020H ,AL , SO FURTHER THINGS CAN HAPPEN 

5" 

~ 

E884 COOS 2096 IHT I ISSUE PRINT SCREEN lNTERRUPT 

EB86 E9DAFE 2097 JMP Ke7 ; Go BACK WITHOUT EOI OCCl.IRRIHG 

2.098 


Ella. 2099 K46: ; NOT-PRINT-SCREEN 


£BB9 3C38 2100 o,p At.59 ; FUNCTION KEYS 

EBB6 72.06 2101 JB K47 ; NOT-UPPER-FUNCTION 

EB80 B659E9 210·! MOV aX.OFFSET KIt ; UPPER CASE PSEUDO SCAN CODES 
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LOC OBJ LINE SOURCE 

F3Cl 3910 NEAR 
F3C3 60fC04 3911 CMP AH,4 i IS THIS GRAPHICS 
F3C6 7208 3912 JC P6 
nCB BOFC07 3913 CMP AH,7 I IS THIS BW CARD 
nCB 7403 3914 J' P6 
nco E98101 3915 JMP 

noo 3916 P6: i WRITE_AC_CONTINUE 
Floa 8An 3917 HOV AH,BL ; GET ATTRIBUTE TO AH 
F30Z 50 3918 PUSH AX I SAVE ON STACK 
Fl03 SI 3919 PUSH ex ; SAVE WRITE COUNT 
F3D4 ESC OFF 39Z0 CALL FlNO_POSITlOH 
F30? 8BFB ]92:1 HOY DI.BX • ADDRESS TO 01 REGISTER 
n09 59 3922 POP ex ~ WRITE COUNT 
FlOA 58 3923 pop ex J CHARACTER IN BX REG 
F30B 3924 1'7: ; WRITE_LOOP 

3925 

3926 ; ------ WAlT FOR HORIZONTAL RETRACE 

3927 

F30B 8B166300 3n8 MOY DX.ADDR_6645 ; GET BASE ADDRESS 
nOf 63C206 3929 ADD DX.6 i POINT AT STATUS PORT 
F3El 3930 P6: 

F3E2 EC 3931 IN Al,DX ; GET STATUS 
BE3 A801 3932 TEST Al.t I IS IT LOW 
F3E5 75FB 39~3 JUZ P6 I WAIT UNTIL IT IS 
F3E7 FA 3934 ell ; NO MORE INTERRUPTS 

FlEa 3935 P9: 

FlEe EC 3936 IN .U,DX ; GET STATUS 

F3E9 ASOI 3937 TEST Al,l ; IS IT HIGH 

FlEB 74FB 3936 JZ P9 ; WAIT UNTIL IT IS 

FlED 8BC3 3939 MOV Ax.ex ; RECOVER THE CHAR/ATTR 

F3EF AS 3940 STOSW ; PUT THE CHAR/ATTR 

F3FO Fa 3941 sn ; INTERRUPTS BACK ON 

F3F1 E2E8 3942 j AS MANY TIMES AS REQUESTED 

F3F3 E9DIFD 3943 

3944 

3945 .----------------------------------------­
394. .WRITE_C_CURRENT 

3947 THIS ROUTINE WRITES THE CHARACTER AT 

3946 THE CURRENT CURSOR POSITION. ATTRIBUTE UNCHANGED 

3949 ;INPUT 

3950 ( AH) : CURRENT CRT MODE 

3951 (BH) = DISPLAY PAGE 

3952 (CX) : COUNT OF CHARACTERS TO WRITE 

3953 tAll = CHAR TO WRITE 

3954 (OS) = DATA SEGMENT 

3955 (ES) = REGEN SEGMEtlT 

3956 .OUTPUT 

3957 NONE 
3956 ; -------­ --------­ -­ ----­________________ ---­

F3F6 3959 WRITE_C_CURRENT PROC NEAR 

F3F6 BOFC04 396-0 eMP AH.4 IS THIS GRAPHICS 

F3F9 7208 396.1 JC PI0 

F3FB 80FC07 3962 CMP AH.7 IS THIS Bioi CARD 

F3FE 7403 3963 J' Pl. 

F400 E97EOI 3964 JMP GRAPHICS_WRITE 

F403 3965 PIO: 

F403 50 396-6 PUSH AX ; SAVE ON STACK 

F404 51 3967 PUSH CX ; SAVE WRITE COUNT 

F40S E89FFF 3966 CALL FIND_POSITION 

F40e SBFB 3969 HOV DI.BX ; ADDRESS TO 01 

F40A S9 3970 POP CX ; WRITE coutn 

F40B 58 3971 POP ; BL HAS CHAR TO WRITE 

F40C 3912 PH: i WRITE_LOOP 

3973 

3974 j------ WAIT FOR HORIZONTAL RETRACE 

3975 

F40C 8S166300 3976 HOY OX , AODR_6845 ; GET BASE ADDRESS 

F410 83C206 3977 ADD DX.6 I POINT AT STATUS PORT 

f413 3976 pt2: 

F413 EC 3979 IN AL.DX GET STATUS 

F414 A801 3960 TEST AL,I IS IT LOW 

F416 7SfB 3961 JNZ PI2 ; WAIT UNTIL IT IS 

F418 FA 3962 ClI ; NO MORE INTERRUPTS 

F419 3963 PI3: 

F419 EC 3964 IN AL,OX I GET STATUS 

F41A A801 3965 TEST Al.t ;; IS IT HIGH 
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LaC OBJ 	 LINE SOURCE 

f41C 74F8 	 3986 JZ P13 ; WAIT UNTIL IT IS 

F41£ BAC3 3987 MDV AL,BL ; RECOVER CHAR 

F420 AA 3968 SlOSS ; PUT THE CHAR/ATTR 

F421 47 3989 INC Dr ; BUNP POINTER PAST ATTRIBUTE 

F422 E2E8 3990 LOOP P11 ; AS MANY TII1ES AS REQUESTED 

F424 E9AOFD 3991 JMP VIDEO_RETURN 

3992 WRITE_C_CURRENT EHOP 

3993 j ------------------- -- ---------------------- ­

3994 j READ DOT -- WRITE DOT 

3995 ; THESE ROUTINES WIll WRITE A DOT. OR READ THE 

3996 DOT AT THE INDICATED LOCATION 

3997 ENTRY - ­

399S OX = ROW (0-199) (THE ACTUAL VALUE DEPENDS ON THE MODE) 

3999 C'I( = COLUMN ( 0-639) ( THE VALUES ARE NOT RANGE CHECKED) 

4000 Al = DOT VALUE TO WRITE (I. 2 OR 4 BITS DEPENDING ON MODE. 

4001 REQ'D FOR WRITE DOT ONLY. RIGHT JUSTIFIED) 

4002 BIT 7 OF AL : 1 INDICATES XOR WE VALUE INTO THE LOCATION 

4003 OS = DATA SEGMENT 

4004 ES = REGEN SEGMENT 

4005 

4000 EXIT 

4007 AL :: DOT VALUE REAO, RIGHT JUSTIFIED, READ ONLY 

4008 J------------------------- ------------------ ­
4009 ASSUME CS :CODE .DS:DATA. ES: DATA 

F427 4010 REAO_oDT PROC NEAR 

F427 E83100 4011 CALL 03 • DETERMINE BYTE POSITION Of DOT 

F42A 268A04 4012 HOV AL,ES:(SIJ ; GET THE BYTE 

F420 22C4 4013 AND AL.AH • MASK OFf THE OTHER BITS IN THE BYTE 

F42F 02EO 4014 SHL AL,CL ; LEFT JUSTIfY THE VALUE 

F431 8ACE 4015 HDV Cl,DH ; GET NUMBER OF BITS IN RESULT 

F433 02CO 4016 OOL AL,CL ; RIGHT JUSTIFY THE RESULT 

F435 E98FFD 4017 JHP VIDEO.RETURN ; RETURN FROM VIDEO 10 

4018 ENOP 

4019 


F436 4020 IomITE.DOT PROC NEAR 


F438 50 4021 PUSH AX SAVE DOT VALUE


1"""""\ F439 50 4022 PUSH AX TWICE 

F43A E61EOO 4023 CALL R3 DETERMINE BYTE POSITION OF THE ~OT 

F430 02E8 4024 SHR AL.CL SHIFT TO SET UP THE BITS fOR OUTPUT 

F43F 22C4 4025 Mm AL.AH STRIP OfF THE OTHER BITS 

F441 268AOC 4026 MOV CL,ES:[SI1 ; GET THE CURRENT BYTE 

F444 58 4027 POP BX ; RECOVER XOR flAG 

F445 F6C380 4028 TEST BL.80H ; IS IT ON 

F448 750D 4029 JNZ ; YES. XOR THE DOT., 
F44A F604 4030 NOT AH ; SET THE MASK TO REMOVE THE INDICATED BITS 

F44C 22CC 4031 AND CL,AH 

F44E QAel 4032 00 AL.CL ; OR IN THE NEW VALUE OF THOSE BITS 

F450 4033 Rl : ; FINISH_DOT 

F450 268804 4034 MOV ES:(SI1.AL ; RESTORE THE BYTE IN MEMORY 

F453 58 4035 rop AX 

F454 E970FO 4036 JMP VIDEO.RETURN ; RETURt~ FROM VIDEO 10 

F457 4037 R2 ; ; XOR_OOT 

F457 32Cl 4038 XOO AL,CL ; EXCLUSIVE OR THE DOTS .,F459 ESFS 	 4039 JMP ; FINISH UP THE W1HTWG 

4040 WRITE.DOT ENOP 

4041 ; ----------------------- -------------------- ­
4042 ; THIS SUBROUTINE DETERMINES THE REGEN BYTE LOCATION OF THE 

4043 ; IHDICATED ROW COLUMN VALUE IN GRAPHICS MODE. 

4044 ENTRY - ­

4045 OX :: ROW VALUE (0-1991 

4046 ex = COLUMN VALUE (0-639) 

4047 EXIT - ­

4048 51 ;: OFFSET INTO REGEN BUFFER FOR BYTE OF INTEREST 

4049 AH = MASK TO STRIP OFF THE BITS OF INTEREST 

4050 CL ::; BITS TO SHIFT TO RIGHT JUSTIFY THE MASK IN AH 

4051 CH = # BITS IN RESULT 

4052: j ------------ --------------------------- ---- ­

F458 4053 03 PROC HEAR 

F4SB 53 4054 PUSH BX ; SAVE ex OURING OPERATION 

F45C 50 4055 PUSH AX ; WILL SAVE AL DURING OPERATION 

4056 

4057 ;------ DETERMINE 1ST BYTE IN IDICATEO ROW BY MULTIPLYING ROW VALUE BY 40 

4058 ;------ ( LOW BIT OF ROW DETERMINES EVEN/ODD. 80 BYTES/ROW 

4059 

F450 B028 4060 MOV AL.40 


F45F 52 4061 PUSH OX ; SAVE ROW VALUE 
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laC OBJ LINE SOURCE 

1'460 80HfE 

F46J F6E2 

F465 SA 

F466 F6t201 

F469 '7403 

F46B 050020 

F46E 

F46E aeFO 
F470 58 
F471 seDl 

F473 B&e002 

F476 B90203 

F479 803£490006 

F47E n06 

1'480 BB8001 

F483 B90307 

F486 

1'486 22EA 

F488 03EA 

F4814. 031'2 

F48C 8AF7 

F48e 2AC9 

1'490 

F490 DOCS 

F492 otco 
F494 FECI' 

1'496 751'8 

F498 8AE3 

1'4914. D2EC 

F49C S8 

F49D Cl 

F49£ 

F49E 8AD8 

F4Ao 8BCl 

F4A2 E86A02 

f4A5 8BF8 

4062 AND Dl.OFfH ; STRIP OFF ODDIEVEN BIT 

4063 MUL DL ; AX HAS ADDRESS OF 1ST BnE OF INDICATED ROW 
4064 PDP OX ; RECOVER IT 

4065 

4066 

TEST 

Jl 

DL.l 

•• 
I TEST FOR EVEN/ODD 

J JUMP IF EVEN ROW 

4067 ADD AX,2000H ; OFFSET TO LOCATION OF 000 ROWS 

4068 R4: J EVEN_ROW 

4069 I10V SI,AX I HOVE POINTER TO SI 

4070 POP AX ; RECOVER AL VALUE 

4071 I10V DX,CX j COLUMN VALUE TO ox 
4072 

4073 j------ DETERMINE GRAA-UCS NOOE CURRENTLY IN EFFECT 

4074 

4075 , SET UP THE REGISTERS ACCORDING TO THE HOOE 

4076 ,CH :: MASK FOR LOW OF COLUt1N ADDRESS ( 7/3 FOR HIGttmf:D RES) 

4077 Cl :: • OF ADORESS BITS IN COlUMH VALUE ( 3/2 FOR HIH) 

4078 BL = MASK TO SELECT BITS FROH POINTED SHE (80H/COH fOR H,"' 

4079 ~ BH:: NUMBER OF VALID BITS IN pOINTED BYTE ( 1/~ fOR H/M) 

4080 

4081 I1DV BX.2COH 

4082 I10V CX.302H J sEl PAR"S FOR MED RES 

4083 CMP CRT_HODE.6 
4084 JC .s J HANDLE IF MED ARES 

4085 MOV BX,180H 

4086 MOV CX,703H ~ SET PARH$ FOR HIGH IlES 

4087 

40ee ;-----~ DETERMINE BIT OFFSET IN BYTE FROM' COllR1N HAst< 
4089 RS: 

4090 AND CH,OL ; ADDRESS OF PEl WItHIN BytE TO CH 

4091 

4092 I--~"-~ DETERI1INE: BytE OFFSET FOR THIS lOCA'rION IN COLUHN 

4093 

4094 SH. DX.CL ; SHIFT BY cORRECT AnoUHT 

4095 ADD SI,DX ; IUCREMENT THE POINTER 

4096 HOV DH,BH i GET THE I OF BITS IN RESULT TO DH 

4097 

4098 J------ MULTIPLY BH (VALID SItS IN BYTE) BY CH (BIT OFFSET) 

4099 

4100 SUB Cl.CL ; ZERO INTO STORAGE LOCATION 

4101 

4102 

R6: .0. AL,1 ; lEFT JUSTIFY THE VALUE IN AL (FOR WRITE) 

4103 ADD CL.CH ; ADO I~ THE BIT OFFSET VALUE 

4104 DEC aH I lOOP CONTROL 

4105 JNl o. ; ON EXIT, Cl HAS SHIFT COUNT TO RESTORE BITS 

4106 MDV AH,SL ; GET MASK TO AH 

4107 SH. AH,CL ; HOVE THE MASK TO CORRECT LOCAtION 

410S PDP BX ; RECOVER REG 

4109 

4110 ., .ET 

EHOP 

; RETURN WITH EVERYTlUNG SET UP 

4111 j -------------------------------------------­

4112 ; SCROll UP 

4113 I THIS ROUTINE SCROLLS UP THE INFORMATION ON THE CRT 

4114 ENTRY -­

4115 ; CH.CL --=: UPPER LEFT CORNER OF REGION TO SCROLL 

4116 DH.Dl = LOWER RIGHT CORNER OF REGION TO SCROll 

4117 80TH OF THE ABOVE ARE IN CHARACTER POSITIONS 

4118 BH = FILL VALUE FOR BLANKED LINES 

4119 I AL = • LINES TO SCROLL (AL=O MEANS BLANK THE ENTIRe FIElD) 

412:0 OS = DATA SEGMENT 

412:1 ; ES = REGEN SEGMENT 

4122 EXIT -­

4123 NOTHING. THE SCREEN IS SCROllED 

4124 j ------­ ---------------------_.. _ .. _ .. -­ -------­

412:5 GRAPHICS_UP PRoe NEAR 

4126 MOV BL.AL ; SAVE LINE COUNT IN BL 

4127 MOV AX.CX ; GET UPPER LEFT POSITION INTO AX REG 

4128 

4129 ;------ USE CHARACTER SUBROUTINE FOr:! POSITIONING 

4130 ,------ ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE 

413] 

4132 

4133 MOV OI.AX , SAVE RESULT AS DESTINATION ADDRESS 

4134 

413S j -----­ DETERMINE SIZE OF WINDOW 

4136 
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LINE SOURCEloe OBJ 

F4A7 2BOl 

F4A9 81C20101 

F4AO DOE6 

F4AF DOE6 

r"'\ F481 803£490006 

F486 7304 

F488 00E2 

F4SA DIE7 

FItSe 

F4SC 06 

F480 1f 

F48E 2AED 

F4eo OOEl 

F4e2 001:3 

F4C4 7420 

F4C6 SAC] 

F4CB 8450 

F4CA F6E4 

F4CC BBF7 

F4CE 03FO 

F4DO 8AE6 

F4DZ: ZAf3 

F404 
F404 EaMOD 

F407 8IEEBOlF 

F4DS 81EFBOIF 

F40F FEeer"'\ F4El 75Fl 

F4E3 

F4E3 8AC7 

F4ES 

F4ES E88800 

FitE8 81EFBOIF 

F4EC FECB 

F4EE 75F5 

F4FO E9D4FC 

F4H 

F4F3 8AOE 

F4FS EBEC 

r"'\ 
F4H 

F4F7 FD 

F4F8 SADS 

F4FA 8BCl. 

F4FC E81002 

4137 SUB ox.ex 
4138 ADO OX,lOlH I ADJUST VALUES 

4139 SAL DH.l I NULTIPLY a- ROWS BY It SINCE 8 VERT DOTS/CHAR 

414Q SAL OHt! I AND EVEN/ODD ROWS 

4141 

4142 1------ DETERMINE CRT HODE 

4143 

4144 CMP CRT_mlOE.6 J TEST FOR MEDIUM RES 

4145 JNC R7 FIHO_SOURCE 

4146 

4147 1------ MEDIUM RES UP 

4148 SAL OL.! ; I COLUMNS * 2:, SINCE ;2 BYTES/CHAR 

4149 SAL Old ; OFFSET *2 SINCE 2: BYTES/tHAR 
4150 

4151 ;------ DETERttINE THE SOURejE ADDRESS IN THE BUfFER 

4152 R7: ; FIND_SOURCE 

4153 PUSH ES ; GET SEGMENTS BOTH POINTING TO REGEN 

4154 POP OS 

4155 SUB CHtCH I ZERO TO HIGH OF COUNT REG 

4156 SAL Bl.t ; MULTIPLY tU1BER OF LINES BY 4 

4157 SAL Bl.l 
4158 JZ ; IF ZERO. THEN BLANt< ENTIRE FIELD 

4159 NOV "" Al.St ; GET NUMBER OF LItlES IN AL 

4160 MOV AH,80 J 80 SrTES/ROW 

4161 NUL AH t DETERMINE OFfSET TO SOURCE 

4162 NOV SI,D! ; SET UP SOURCE 

4163 ADO 51,AX ; ADD IN OFFSET TO IT 

4164 HOY AH,DH I NUMBER OF ROWS IN FIELD 

4165 SUB AH,Ol ; DETERMINE NUt1BER TO MOVE 

4166 

4167 ,------ LOOP THROUGH. MOVING ONE ROW AT A TIME, BOTH EVEN AND ODD fIELDS 

4168 pa: ; ROW_lOOP 

4169 CALL "17 ; MOVE DUE ROW 

4170 SUB SI.2000H-8.0 ; ttOVE TO NEXT ROW 

4171 SUB DX ,2000H-80 

4172 OEC AH I NUMBER OF ROWS TO tfOVE 

4173 J»Z .s J CONTINUE TILL ALL HOVED 

4174 

4175 ;------ FILL IN THE VACATED LINE(S) 

4176 R9: i CLEAR_ENTRY 

4177 MOV Al,SH ; ATTRIBUTE TO FILL NITH 

4178 RIO: 

4179 CAll Rle I CLEAR THAT ROW 

4180 SUB DI.2:000H-80 POINT TO NEXT LINE 

41S1 DEC BL NUHBER OF LINES TO FIll 

4182 JNZ RIO ; CLEAR_LOOP 

41S3 JMP VIDEO_RETURN j EVERYTHING DONE 

41S4 

41SS Rll: ; BLANKJIElO 

4186- HOV BL,DH ; SET BLANK COUNT TO EVERYTHING IN FIElD 

4187 JNP f CLEAR THE FIELD.9 
4188 GRAPHICS_UP ENDP 

4189 ;----------.....---.. ---------------------------­
4190 I SCROll DOWN 

4191 I THIS ROUTINE SCROllS DOriN THE INFORMATION ON THE CRT 

4192 ; ENTRY -­

4193 I CH .CL = UPPER LEFT CORNER OF REGION TO SCROLL 

4194 DH,DL ::; LOWER RIGHT CORNER OF REGION TO SCROLL 

4195 BOTH OF THE ABOVE ARE IN CHARACTER POSITIONS 

4196 BH- = FILL VALUE FOR BLANKED LIHES 

4)97 I AL ::; I LINES TO SCROll fAL=O MEANS BLAHI< THE ENTIRE FIELD) 

4198 OS =DATA SEGMENT 

4199 I ES ::; REGEN SEGMENT 

4200 I EXIT -­

4201 ; NOTHING, THE SCREEN IS SCROLLED 

42:02 1---- --------- -- --- --------- -------------- --­

4203 

4204 GRAPHICS_DOWN PROC NEAR 

4205 5TO ; SET DIRECTION 

4206 NOV BL,AL J SAVE LINE COUNT IN BL 

4207 NOV AX ,ox. ; GET LOWER RIGHT POSITION INTO AX REG 

4208 

4209 ; ------ USE CHARACTER SUBROUTINE FOR POSITIONING 

4210 ; .. ----- ADDRESS RETURt~ED IS tlULTIPLIED BY 2 FROt! CORRECT VAWE 

4211 

4212 CALL GRAPH_POSN 

A-57 



LOC OBJ LINE SOURCE 

F4FF BSFB 4213 MOV DI,AX SAVE RESULT AS DESTINATION ADDRESS 

4214 

42:15 ;------ DETERMINE SIZE OF WINDOW 

4216­

F501 2BDI 4217 SUB DX,ex 
F503 81C20101 4218 ADO OX.I01H ; ADJUST VALUES 

F507 OOE6 4219 SAL DH.1 ; NULTIPLY I ROWS BY 4 SINCE 8 VERT DOTS/CHAR 

F509 DOE6 4220 SAL DH .I ; AND EVEN/ODD ROWS 
4221 

4222 ;------ DETERMINE CRT HOOE 

4223 

F508 603E490006 4224 CMP ; TEST FOR MEDIUM RES 
F510 7305 4225 JNC FIND_SOURCE_OOWN 

4226 

4227 ;------ MEDIUM RES DOWN 

F512 00£2 4228 SAL CL.l I .. COLUMNS v 2, SINCE 2 SYTES/CHAR (OFFSET OK J 
F514 DIE7 4229 SAL DI,! ; OFFSET -112 SINCE 2. BYTES/CHAR 
F516 47 4230 INC 01 ; POINT TO LAST BYTE 

4231 

4232 ; -----­ DETERMINE THE SOURCE ADDRESS IN THE BUFFER 

F517 4233 R12! ; FIND_SOURCE_DOWN 

F517 06 4234 PUSH ES ; BOTH SEGMENTS TO REGEN 

Fs18 IF 4235 POP OS 

F519 2AEO 4236 SUB CH.CH ; ZERO TO HIGH OF COUNT REG 

F516 81C7FOOO 4237 ADO 01.240 ; POINT TO LAST ROW OF PIXELS 

FSlF Don 4238 SAL BLol ; MULTIPLY NUMBER OF LINES BY 4 

F52.1 Don 4239 SAL BL.I 

F523 742E 4240 JZ RI. ; IF ZERO. THEN BLANK ENTIRE FIELD 

F525 8AC3 4241 MOV AL,BL ; GET NUtlBER OF LINES IN AL 

F527 8450 4242 MOV AH,80 ; 80 BYTES/ROW 

F529 F6E4 4243 MUl AH ; DETERMIHE OFFSET TO SOURCE 

F526 8BF7 4244 MOV 51,01 ; SET UP SOURCE 

F520 2BfO 4245 SUB SI,AX ; SUBTRACT THE OFFSET 

F52:f 8AEo 42460 MOV AH,OH j NUMBER OF RO~S IN FIELD 

F53) ZAn 4247 SUB AH,6L ; DETERMINE NUMBER TO MOVE 

4248 

4249 ;------ LOOP THROUGH, MOVING ONE ROW AT A TIME, BOTH EVEN AND ODD FIelDS 

F533 4250 PH: ; ROW_LOOP_OO\o.'N 

F533 E62100 4251 CALL RI7 ; MOVE OI~E ROW 

F536 SlEE50l0 4252 SUB SI,2000H+80 ; MOVE TO NEXT ROW 

F53A 81EF5020 4253 SUB OI,2000H+80 

F53E FEee 4254 DEC AH ; NUMBER OF ROWS TO MOVE 

F540 75F1 4255 JNZ R13 ; CONTINUE TILL ALL MOVED 

4256 

4257 ;------ FILL IN THE VACATED LINE(S) 

F542 4258 RI4: ; CLEAR_ENTRY_DOWN 

F542 8AC7 4259 MOV AL.BH ; ATTRIBUTE TO FILL WITH 

F544 42600 RIS: ; CLEAR_LOOP_OOWN 

F544 E82900 4261 CALL RIB ; ClEAR A ROW 

F547 81EfSOZO 4262 SUB DI.2000H+BO ; POINT TO NEXT LINE 

F548 FECB 4263 DEC Bl ; NUMBER OF LINES TO FILL 

F54D 75FS 4264 JtlZ RI5 ; CLEAR_ LOOP_DOI.IN 

F54F Fe 4265 CLO ; RESET THE OIREcTION FLAG 

F550 E974FC 4266­ JMP VIDEO_RETURN ; EVERYTHING DONE 

4267 

F553 4268 RI6: ; BLA~IKJIELO_OOWN 

F553 SADE 4269 MOV BL,OH ; SET BLANK COUNT TO EVERYTHING IN FIElD 

F555 EBEB 4270 JMP RI4 ; CLEAR THE FIELD 

4271 GRAPHICS_DOWN ENOP 

4272 

427"> ;------ ROUTINE TO MOVE ONE ROW OF INFORMATION 

4274 

F557 4275 RI7 PROC NEAR 

F557 BACA 4276 MOV CL,DL ; NUMBER OF BYTES IN THE ROW 

F559 56 4277 PUSH SI 

F55. 57 4278 FUSH 01 SAVE POIHTERS 

F558 F3 4279 REP MOVSB MOVE THE EVEN FIELD 

F55C A4 

F550 SF 4280 POP 01 

F55E Sf 4281 POP S1 

F55F 81C6002:0 4282 ADO SI,ZOOOH 

F563 81C70020 4283 ADO 01.2000H ; POINT TO THE ODD FIelD 

F567 56 4284 PUSH SI 

FSb8 57 4285 PUSH 01 ; SAVE THE POINTERS 

F569 BACA 4286 MOV CL.Ol I COUNT BA.CK 
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FS6B F3 4287 REP MOVSB ; MOVE THE ODD FIELD 

FS6C A4 

FS6D SF 4288 POP or 
FS6E SE 4289 rop 5r ; POINTERS BACK 

FS6F C3 4290 RET ; RETURN TO CALLER 

4291 R17 ENOP 

4292 

~ 4293 ;------ CLEAR A SINGLE ROW 

4294 

F570 4295 R18 PROC NEAR 

F570 6ACA 4296 MOV Cl,Dt ; NUMBER OF BYTES IN FIELD 

F572 57 4297 PUSH or SAVE POINTER 

F573 F3 4298 REP STOSB STORE THE ~lEW VALUE 

F574 AA 

FS7S SF 4299 POP or POINTER BACK 

F576 61C70020 4300 ADO OI.2000H i POINT TO 000 FIELD 

F57A 57 4301 PUSH or 
FS7B 6ACA 4302 MOV Cl,DL 

F57D F3 4303 REP STOSB FILL THE ODD FIlElD 

FS7E AA 

F57F SF 4304 POP or 
FS80 C3 4305 RET ; RETURN TO CALLER 

4306 Ria ENOP 

4307 ; -----------------­ -­ -­ ----­ ----------------­

4308 ; GRAPHICS WRITE 

4309 THIS ROUTINE WRITES THE ASCII CHARACTER TO THE CURRENT 

4310 POSITION ON THE SCREEN. 

4311 ENTRY -­

4312 Al = CHARACTER TO WRITE 

4313 Bl = COLOR ATTRIBUTE TO BE USED FOR FOREGROUND COLOR 

4314 IF BIT 7 IS SET I THE CHJ\R IS XOR '0 INTO THE REGEN BUFFER 

4315 (0 IS USED FOR THE BACKGROUND COLOR) 

4316 CX = NUMBER OF CHARS TO WRITE 

4317 OS = DATA SEGMENT 

4318 ES = REGEN SEGMENT 

4319 EXIT -­

4320 NOTHING IS RETURNED 

4321 

4322 GRAPHICS READ 

4323 THIS ROUTINE READS THE ASCII CHARACTER AT TIiE CURRENT ClrnSOR 

4324 POSITION ON THE SCREEN BY MATCHING THE DOTS ON THE SCREEN TO THE 

4325 CHARACTER GENERATOR CODE POINTS 

4326 ENTRY -­

4327 NONE (0 IS ASSUMED AS THE BACKGROUNO COLOR 

4326 ; EXIT -­

4329 Al ; CHARACTER READ AT THAT POSITION (0 RETURNED IF NONE FOUND) 

4330 

4331 I FOR BOTH ROUTINES, THE IMAGES USED TO FORM CHARS ARE CONTAINED IN ROM 

4332 FOR THE 1ST 128 CHARS. TO ACCESS CHARS IN THE SECOND HALF, THE USER 

4333 MUST INITIALIZE THE VECTOR AT INTERRUPT lFH (LOCATION 0007CH) TO 

4334 POItn TO THE USER SUPPLIED HBlE OF GRAPHIC IMAGES (6X6 BOXESL 

4335 FAILURE TO 00 SO WILL CAUSE IN STRANGE RESULTS 

4336 ; ----------­ ------­ ---­ -----­ - - -­ -----------­

4337 ASSUME CS: CODE ,DS:DATA. ES : DATA 

FS81 4338 GRAPHICS_~?ITE PROC NEAR 

F581 B400 4339 MOV AH,O ; ZERO TO HIGH Of CODE POINT 

F583 50 4340 PUSH AX i SAVE CODE POINT VALUE 

4341 

4342 ;------ DETERMINE POSITION IN REGEN BUFFER TO PUT CODE POINTS 

4343 

FS84 E88501 4344 CALL S26 ; FINO LOCATION IN REGEN BUFFER 

F587 8BF8 4345 MOV DI,AX i REGEN POINTER IN 01 

4346 

4347 ;------ DETERMINE REGION TO GET CODE POINTS FROM 

4348 

~ FS8958 4349 pOP AX RECOVER CODE POINT 

F58A 3C80 4350 eMP AL,80H IS IT IN SECOND HALF 

F58C 7306 4351 JAE 51 YES 

4352 

4353 j------ IMAGE IS IN FIRST HALF, CONTAINED IN ROM 

4354 

F58E BE6EFA 4355 MOV SI,OFA6EH OFFSET CRT_CHAR_GEN-OFFSET OF IMAGES 

F591 OE 4356 PUSH e5 ; SAVE SEGMENT ON STACK 

F592 EBOF 4357 JMP SHORT S2 ; DETERMINE_NODE 

4358 
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4359 j------ IMAGE IS IN SECOND HALF. IN USER RAM 

4360 

F594 4361 51: 
F594 2e60 4362 SUB AL.SOH j ZERO ORIGIN FOR SECOND HALF 
F596 1E 4363 PUSH OS SAVE DATA POINTER 
F597 28F6 4364 SUB SI.SI 

F599 BEDE 4365 tIDV OS.SI ESTABLISH VECTOR ADDRESSING 

4366 ASSUME OS:ABSO 
F598 C5367COO 4367 LOS SI.EXT_PTR GET THE OFFSET OF THE TABLE 
F59F BCDA 4368 MOV OX.OS GET THE SEGMENT OF THE TABLE 

4369 ASSUME OS : DATA 

F5Al IF 4370 POP OS ; RECOVER DATA SEGMENT 

F5AZ S2 4371 PUSH OX l SAVE TABLE SEGMENT ON STACK 

4372 

4373 ; ----- ­ DETERMINE GRAPHICS MODE IN OPERATION 

4374 

F5A3 4375 52 : ; DETERMINE_MODE 
FSA3 OlEO 4376 SAL AX,! I tlULTIPLY CODE POINT 
F5A5 OlEO 43n SAL AX,! ; VALUE BY 8 

F5A7 OlEO 4378 SAL AX.! 

F5A9 03FO 4379 ADD SI.AX ; SI HAS OFFSET OF DESIRED CODES 
F5AB 803£490006 4380 CMP CRT_MOOE.6 

F580 IF 4381 POP DS j RECOVER TABLE POIHTER SEGMEHT 

F581 7:2C 4382 JC 57 ; TEST FOR MEDIUM RESOLUTIOH MODE 

4383 

4384 1------ HIGH RESOLUTION MODE 
F5B3 43~5 S3: j HIGH_CHAR 
F583 57 4381:> PUSH ['II j. SAVE REGEN POINTER 
F584 56 4387 PUSH 51 ; SAVE CODE POINTER 

FSB5 6604 "388 MOV OH,4 ; HUl'18ER OF TIMES THROUGH LOOP 
F587 4389 54: 

F587 At 4390 Loose ; GET eYTE fROM CODE POINTS 

F586 F6C360 4391 TEST eL,S"1-I ; SHOULD WE USE TKE FUNCTION 

F5BB 7516 4392­ JNl 56 ; TO PUT CHAR IN 
F580 AA 4393 STOSB STORE IN REGEN BUFFER 

F58E AC 4394 Loose 

F5SF 4395 $5: 

F5BF 266885FFIF 4396 MOV ES: (DI+2000H-l J.AL ; StORE IN SECONO HALF 

F5C4 83C74F 4397 ADD 01.79 j MOVE TO NEXT ROW IN REGEN 

F5C7 FEtE 4398 DEC DH j DONE WITH LOOP 

F5C9 75EC 4399 JNZ 54 

F5CB 5£ 4400 POP 51 
F5CC SF 4401 POP 01 ; RECOVER REGEN POINTER 

FSCD 47 4402 INC 01 ; POINT TO NEXT CHAR POSITION 

FSCE EtEl 4403 LOOP S3 j MORE CHARS TO WRITE 

F500 £9F4F8 4404 JMP 

4405 

F503 4406 56: 

F503 263205 4407 XOR AL.E5:tOIJ i EXCLUSIVE OR WITH CURRENT 

F506 AA 4408 STOSB ; STORE THE CODE POINT 

F507 At 4409 LeDse ; AGAIN FOR ODD FIELD 

F508 263285FFIf 4410 XOR AL.ES:IOl+2000H-ll 

F50D EBED 4411 JMP 55 ; BACK TO MAINSTREAM 

4412 

4413 ; -----­ MEDIUM RESOLUTION WRITE 

F50F 4414 S7: 

F5DF 6A03 4415 MOV OL.eL ; SAVE HIGH COLOR BIT 

F5£1 D1E7 4416 SAl 01,1 ; OFFSET*2 SINCE 2 BYTES/CHAR 

F5E3 £80100 4417 CALL 519 ; EXPAND BL TO FULL WORD OF COLOR 

F5£6 4418 S8: ; MEO_CHAR 

F5£6 57 4419 PUSH 01 ; SAVE REGEN POINTER 

FSE7 56 4420 pUSH SI j SAVE THE CODE POINTER 

F5£6 6604 4421 HOV OH.4 ; NUMBER OF LOOPS 

F5EA 4422 59: 

F5EA At 4423 Loose j GET CODE POINT 

F5EB £80EOO 4424 CALL 521 ; DOUBLE UP ALL THE BITS 

F5EE 23C3 4425 AND AX.BX ; CONVERT THEH TO FOREGROUNl) COLOR ( 0 BACK J 
F5FO F6C280 4426 TEST oL,BOH ; IS THIS XOR FUNCTION 

F5F3 7407 4427 JZ 510 ; NO, STORE IT IN AS IT IS 

F5F5 263225 4428 XOR AH,ES:tDIJ ; DO FUNCTION WITH HALF 

F5F8 26324501 4429 XOR AL,ES:IDI+ll ; AND WITH OTHER HALF 

FSFC 4430 S10: , 
F5FC 268825 4431 MOV ES:[OIJ.AH I STORE FIRST BYTE 

F5FF 26884501 4432 MOV ES;[oI+1J,AL ; STORE SECOND BYTE 

F603 AC 4433 LOOSS ; GET CODE POUlT 

F604 E8t500 4434 CALL 521 
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F607 23C3 4435 AND Ax.ex ; CONVERT TO COLOR 

F609 F6C280 4436 TEST DL.80H J AGAIN. IS THIS XOR FlmCTION 

F60e 740A 4437 JZ S11 ; NO I JUST STORE THE VAlUES 

F60E 2632"50020 4438 XOR AH.ES:{Dh2000HJ I FUNCTION WITH fIRST HAlF 

F613 2632850120 4439 XOR AL,ES:[oli-2001HJ i AND WITH SECOND HAlf 

F618 4440 511: 

F616 2688ASOO2:0 4441 MOV ES:(DH2000H),AH 

F610 2688850120 4442 MOV ES: [01+2000H+l "Al ; STORE IN SECOND PORTION OF BUFFER 

F622 83C7$O 4443 ADO 01.60 I POINT TO NEXT LOCATION 

F625 FEtE 4444 DEC OH 

F627 75CL 4445 JNZ S9 ; KEEP GOING 

F629 SE 4446 POP 51 ! RECOVER CODE PONTEA 

F62A SF 4447 POP 01 I RECOVER REGEN POINTER 

F628 83e702 4448 ADO DI.~ ; POINT TO NEXT CHAR POSITION 

F62:E f2B6 4449 LOOP 58 ; NORE TO WRITE 

F630 £994F8 4450 JMP VIDEO_RETURN 

4451 GRAPHICS_WRITE EHOP 

4452 j -----------------"'-... ------------------­

4453 j GRAPHICS READ 

4454 ; -------------..-- ­ - ­ -------------------- ­
F633 4455 GRAPHICS_READ PROC NEAR 

F633 [80600 445. CAll 52& ; CONVERTED TO OFFSET IN REGEN 

F636 BBFO 4451 MOV SI,AX ; SAVE IN 51 

'638 83Ee08 4458 sua SP.8 ; AllOCATE SPACE TO SAVE THE READ CODE POINT 

F61B 88EC ..459 MOV BP.SP POINTER TO SAVE AREA 

4460 

"461 ;------ DETERMINE GRAPHICS MODES 

4462: 

F630 803E490006 4463 

F642 06 4464 

F643 IF 4465 POP OS • POINT TO REGEN SEGMENT 

F644 1ZlA 4466 JC 5.. ; I'IEDIut1 RESOLUTION 

4467 

4468 1------ HIGH RESOLUTION READ 

4469 

4470 ;------ GET VALUES FAoM REGEN BUFFER AI«) CONVERT TO CODE POINT 

F646 8604 4471 MOV ; NUMBER OF PASSES 

F648 4472 512: 

F648 BA04 4473 MOV AL.IsIJ ; GET FIRST BYTE 

F64A 884600 4474 MOV lsPI,Al I SAVE IN STORAGE AREA 

F640 45 4475 INC BP , NEXT LOCATION 

F64E 8A840020 4476 MOV Al.tsi+200OHI I GET LOIolER REGION BYTE 

F652 884600 4477 MOV (SPhAL J ADJUST AND STORE 

F655 45 4478 INC BP 

'6$6 83C650 4479 ADO SI,60 ; POINTER INTO REGEN 

F659 FECE 4480 DEc DH ; LOOP CONTROL 

F6se 75E8 4481 JHZ SIt ; DO IT SOME HORE 

F65D £81790 4462 JtIP SiS I GO MATCH TH-E SAVED CODE POINTS 

4483 

4484 1------ HEDIUH RESOLUTION READ 

F660 448S 513: ; MED_RES_READ 

F660 01E6 4486 SAL SId ; OFFSET*! SINCE Z BYTES/CHAR 

F662 8604 4487 NOV OH,4 ; NUMBER OF PASSES 

F664 4488 S14: 

F664 E88600 4469 CALL 52:3 I GET PAIR BYTES FROM REGEN INTO SINGLE SAVE 

F667 81C60020 4490 ADD 51. 2000H ; GO TO LOWER REGION 

fi6S £68100 4491 CALL sn ; GET THIS PAIR INTO SAVE 

F66E 8lE:EBOIF 4492 sua SI.2:000H-80 ; ADJUST POINTER BACK INTO UPPER 

F672 FEtE 4493 DEC DH 

F674 75EE 4494 JHZ 514 J KEEP GOING UNTl L ALL 8 DONE 

4495 

4496 1--... ----­ SAVE AREA HAS CHARACTER IN IT, MATCH IT 

F676 4497 515: I FIND_CHAR 

F676 BF6EF. 4498 MOV Dr ,OFA6EH I OFFSET CRT_CHAR_GEN-ESTABlISH ADDRESSING 

F679 DE 4499 PUSH CS 

F67A 07 4500 POP ES I CODE POINTS IN CS 

F678 83ED08 4501 SUB BP.8 ADJUST POINTER TO BE6IHt-lING OF SAVE AREA 

F67£ 8BFS 4502 Mov SIIBP 

F680 Fe 4503 eLD ; ENSURE DIRECTION 

F681 BODO 4504 MOV Al,O ; CURRENT CODE POINT BEING MATCHED 

F683 450S 516: 

F683 16 4506 PUSH SS ; ESTABLISH ADDRESSING TO STACK 

F684 IF 4507 POP OS ; FOR THE STRING COMPARE 

F685 8"8000 4508 MOV DX,l2& 1 NIJt1BER TO TEST AGAINST 

F688 4509 S17: 

F688 56 4510 PUSH 51 ; SAVE SAVE AREA POINTER 
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F689 57 	 4511 PUSH 01 i SAVE CODE POINTER 
F68A B90800 4512 MOV (x.a i NUMBER OF BYTES TO MATCH 

F66D F3 4513 REPE CMPSB COMPARE THE 8 BYTES 

f68E A6 

F68F SF 4514 POP 01 RECOVER THE POINTERS 

f690 Sf 4515 POP 51 

F691 741E 4516 JZ 518 J IF ZERO FLAG SET, THEN MATCH OCCURRED 
F693 FEeo 4517 INC AL ; NO MATCH, MOVE ON TO NEXT 

F695 83C708 4518 ADD 01.6 I NEXT COOE POINT 

F698 4A 451'9 DEC OX lOOP CONTROL 

F699 75EO 4520 JHZ 517 j DO ALL OF THEM 

4521 

4522 j--._-- CHAR NOT HATCHED, HIGHT BE IN USER SUPPLIED SECOND HALF 

4523 

F69B 3eoo 4524 CHP Al.O AL<> 0 IF ONL'( 1ST HALF SCAHHEO 

F690 7412 4525 JE 51. IF = 0, THEN ALL HAS BEEN SCANNED 

F69F 2BCO 4526 SUB AX,AX 

F6A1 8E08 452.7 HOV DS,AX ESTABLISH ADDRESSING TO VECTOR 
4528 ASSUME DS:ABSO 

F6A3 C43E7COO 4529 LE5 OI,EXT_PTR j GET POINTER 

F6,6,7 aceD 4530 MOV AX,ES ; SEE IF THE POINTER REALLY EXISTS 

F6A9 OBC7 4531 OR AX,DI ; IF ALL 0, THEN DOESN'T EXIST 

F6AB 7404 4532 JZ 51. ; NO SENSE LOOKING 

F6AD B080 4533 MOV AL,I,S I ORIGIN FOR SECOND HALF 
F6AF EBD2 	 4534 JMP 51. ; GO BACK AND TRY FOR IT 

4535 ASSUME Ds:OATA 

4536 

4537 j------ CHARACTER IS FOUND ( AL=O IF NOT FOUND I 
F6Bl 4538 S18: 

F6Bl 83C408 4539 ADO SP,8 ; READJUST THE STACK. THROW AWAY SAVE 

F664 E910FB 4540 JHP VIDEO.RETURN ; ALL DONE 

4541 GRAPHICS.READ ENDP 

4542 ; ----- --------------------------------------­
4543 EXPAND.MED.COLOR 

4544 THIS ROUTINE EXPANDS THE LOW 2 BITS IN BL TO 

4545 FILL THE ENTIRE BX REGISTER 

4546 ENTRY --	 r"-. 
4547 BL = COLOR TO BE USED ( LOW , BITS ) 

4548 EXIT - ­

4549 BX = COLOR TO BE USED ( 8 REPLICATIONS OF THE 2: COLOR BITS I 

4550 ; -------------------------------------------­
F6B7 4551 51. PROC NEAR 

F6B7 80E303 455, Atm BL,3 ; ISOLATE THE COLOR BITS 

F6BA 8AC3 4553 HOV Al,Bl ; COPY TO AL 

F6BC 51 4554 PUSH CX ; SAVE REGISTER 

F6BD B90300 4555 MOV CX,3 ; NUMBER OF TIMES TO DO THIS 

F6CO 4556 S20: 

f6CO ODED 4557 SAL AL,l 

F6C2 DOEO 4558 SAL AL,I ; lEFT SHIFT BY 2 

F6C4 OAD8 4559 OR Bl.Al ; ANOTHER COLOR VERSION INTO 8L 

F6C6 E,F8 4560 lOOP 52. ; FILL ALL OF BL 

F6C8 8AFB 4561 MOV BH,Bl ; FI LL UPPER PORTION 

F6CA 59 4562 POP CX ; REGISTER BACK 

F6CB C3 4563 RET ; ALL DONE 

4564 51. Etmp 

4565 1-------------------------------------------­
4566 EXPAND.BHE 

4567 THIS ROUTII1E TAKES THE BYTE IN AL AND DOUBLES ALL 

4568 OF THE BITS, TURNING THE 8 BITS INTO 16 BITS. 

4569 THE RESULT IS lEFT IN AX 

4570 ; -------------------------------------------­
F6CC 	 4571 521 PRoe NEAR 

F6CC 52 4572 PUSH OX ; SAVE REGISTERS 

F6CD 51 4573 PUSH CX 

F6CE 53 4574 PUSH BX 

F6CF BAOOOO 4575 HOV OX,O J RESULT REGISTER 

F602 B90100 4576 HOV CX,1 ; MASK REGISTER 

F605 4577 S,,: 

F605 8BD8 4578 MOV eX,AX ; BASE INTO TEMP 

F607 ,309 4579 AND BX,ex USE MASK TO EXTRACT A BIT 

F6D9 OB03 4580 OR DX,ex PUT INTO RESULT REGISTER 

F6DS OlEO 4581 5HL AX,l 

F60D D1E1 4582 SHL ex,! SHIFT 6ASE AND MASK BY 1 

F6DF 8608 4583 MOV eX.AX ; BASE TO TEMP 

F6E1 ,309 4584 AND BX,ex EXTRACT THE SAME BIT 

F6El OB03 4585 OR DX,BX ; PUT INTO RESULT 
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F6E5 DIE 1 4586 5Hl eX.l ; SHIFT ONLY MASK NOW. MOVING TO NEXT BASE 

F6E7 73fC 4587 JNe 522 ; USE MASK BIT COMING OUT TO TERMINATE 

F6E9 8BC2 4588 MOV AX.OX ; RESULT TO PARM REGISTER 

F6EB 5B 4589 POP BX 

F6EC 59 4590 POP ex j RECOVER REGISTERS 

F6ED SA 4591 POP ox 

F6EE C3 4592 RET I ALL DONE 

4593 521 ENDP 

4594 l----------- - - - - ------ - - - ------------------- ­

4595 J HED_READ_BYTE 

4596 f THIS ROUTINE WILL TAKE 2 BYTES FROM rtfE REGEN BUFFER. 

4597 I COMPARE AGAINST THE CURRENT fOREGROUND COLOR. AND PLACE 

4598 ; THE CQRRESPQtmING ONIOFF BIT PATTERN INTO THE CURRENT 

4599 POSITION IN THE SAVE AREA 

4600 ENTRY -­

4601 SI,OS :: POINTER TO REGEN AREA OF INTEREST 

4602 ,BX = EXPANDED FOREGROUND COLOR 

4603 BP = POINTER TO SAVE AREA 

4604 , EXIT -­

4605 ; SP IS INCPEMENT AFTER SAVE 

4606 1-------------------------------------------­
F6EF 4607 S23 PRoe NEAR 

F6EF 8A24 4608 HOV AH. [SI 1 ; GET FIRST BYTE 

F6Fl 844401 4609 MOV AL.[SI+l1 ; GET SECOND BYTE 

F6F4 6900CO 461D HOV eX.DCODDH ; 2: BIT MASK TO TEST THE ENTRIES 

F6F7 B200 4611 HOV DL.O ; RESULT REGISTER 

F6F9 4612 S24: 

F6F9 85Cl 4613 TEST AX.CX ; IS THIS SECTION BACKGROUHD? 

F6FB F8 4614 eLe ; CLEAR CARRY IN HOPES THAT IT IS 

F6FC 7401 4615 JZ 525 ; IF ZERO. IT IS BACKGROUND 

F6FE '9 4616 5Te , WASN'T, so SET CARRY 

F6FF 0002 4617 S25: ReL DL,! ; MOVE THAT BIT INTO THE RESULT 

F701 DlE9 4618 SHR CXol 

F703 DJE9 4619 5HR CX,! , MOVE THE MASK TO THE RIGHT BY 2 BITS 

F705 73F2 462. JNe 52. ; DO IT AGAm IF MASK DIDN'T FALL OUT 

F707 885600 4621 MOV [BPl,DL ; STORE RESULT IN SAVE AREA 

nOA 45 4622 It~C BP ; ADJUST POINTER 

F70B C3 4623 RET ; ALL DONE 

4624 S23 ENOP 

4625 ; - - -- --- - - --- ---------------- ----- ----- - -­

4626 ; V4_POSITION 

4627 ; THIS ROUTINE TAKES THE CURSOR POSITION CONTAINED IN 

4626 THE MEMORY LOCATION. AND COtNERTS IT INTO AN OFFSET 

4629 I INTO THE REGEN BUFFER, ASSUMING ONE BYTE/CHAR. 

4630 FOR MEDIUM RESOLUTION GRAPHICS, THE NUMBER MUST 

4631 BE DOUBLED. 

4632 ENTRY -- NO REGISTERS,MEMORY LOCATION CURSOR_POSH IS USED 

4633 EXIT-­

4634 AX CONTAINS OFFSET INTO REGEN BUFFER 

4635 ; --- ----- ------------------------ - -------­

F70C 4636 52. PROC NEAR 

FlOC A15000 4637 HOV AX.CURSOR_POSN ; GET CURRENT CURSOR 

F70F 4638 GRAPH_POSH LABEL NEAR 

F70F 53 4639 PU5H BX I SAVE REGISTER 

F710 8808 4640 HOV BX,AX ; SAVE A COpy OF CURRENT CURSOR 

F712 8AC4 4641 HOV AL.AH I GET ROWS TO AL 

F714 F6264AOO 4642 HUl BYTE PTR CRT_COLS ; NULTIPLY BY BYTES/COLUMN 

F7l8 DIED 4643 5HL AX'! ; MULTIPLY * 4 SINCE 4 ROWS/BYTE 

F7lA DIED 4644 SHl AXd 

F71C 2AFF 4645 SUB BH,BH ; ISOLATE COLUMN VALUE 

F7lE 03C3 4646 ADO AX,BX ; DETERMINE OFFsET 

F720 56 4647 POP BX ; RECOVER POINTER 

F721 C3 464& RET ; ALL DONE 

4649 526 ENDP 

4650 ;-------------------------------------------­
4651 

4652 , THIS INTERFACE PROVIDES A TElETYPE LIKE INTERFACE TO THE 

4653 VIDEO CARD. THE INPUT CHARACTER IS WRITTEN TO THE CURRENT 

4654 ClJ;!SOR POSITION. AND THE CURSOR IS MOVED TO THE NEXT POSITION. 

4655 IF THE CURSOR LEAVES THE LAST COLUMN OF THE FIELD, THE COLUMN 

4656 IS SET TO ZERO. AND THE ROW VALUE IS INCREMENTED. IF THE ROW 

4657 ROW VALUE LEAVES THE FIELD. THE CURSOR IS PLACED ON THE LAST ROW. 

4658 FIRST COLUMN, AND THE ENTIRE SCREEN IS SCROLLED UP ONE LIUE. 

4659 WHEN THE SCREEN IS SCROLLED UP. THE ATTRIBUTE FOR FILLING THE 

4660 NEWLY BLANKED LINE IS READ FROM THE CURSOR POSITION ON THE PREVIOUS 

4661 LINE BEFORE THE SCROLL. lH CHARACTER MODE. IN GRAPHICS MODE, 
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F722 

F722 50 

F723 50 

F724 8403 

F726 COlO 

F728 58 

F7Z9 3C08 

f'728 7459 

F72D 3COD 

F72F 745£ 

F731 3eOA 

F733 745E 

F735 lC07 

F737 7461 

F739 6A3E6200 

F73D B40A 

F73F 890100 

F742 COlO 

F7" FEe2 
F746 3Al64AOO 

F74A 753(, 

F74C B200 

F74E 80F£18 

F751 7520 

F753 

F753 B402 

F755 8700 

F757 COlO 

F759 A04900 

F75C 3C04 

F75E 12.06 

F760 3e07 

F762 B700 

F764 7506 

F766 

F766 6408 

F768 COlO 

f76A SAFe 

F76C 

F76C 880106 

F76F 690000 

F772 B618 

F774 8A164ADO 

F778 FECA 

F77A 
F77A COlO 

F77C 

F77C 58 

4662 THE 0 COLOR IS USED. 

4663 ~ ENTRY - ­

4664 (AH) = CURRENT CRT MODE 

4665 (AL) = CHARACTER TO BE WRInEN 

4666 NOTE THAT BACK SPACE, CAR RET, BEll AND LINE FEED ARE HANDLED 

4667 AS COI1MANOS RATHER THAN AS DISPUYABLE GRAPHICS 

4668 (BLI = FOReGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A GRAPHICS f10DE 
4669 EXIT - ­

4670 All REGISTERS SAVED 

~671 

46n: ASSUME CS:CQDE.DS:DATA 

4673 WRITE_TTY PROC NEAR 

4674 PUSH AX • SAVE REGISTERS 

4675 PUSH Ax ; SAVE CHAR TO WRITE 

4676 MOV AH.3 

4677 INT 10H ; READ THE CURRENT CURSOR POSITION 

4678 POP AX ; RECOVER CHAR 

4679 

4680 ;------ DX NOW HAS THE CURRENT CURSOR pOSITION 

4681 

4682 CM' AL,e ; IS IT A BACKSPACE 

4683 JE U8 j BACK_SPACE 

4684 CM" Al.ODH j IS IT CARRIAGE RE11.mN 

4685 JE U9 ; CAR_RET 

4686 CMP ALtOAH ; IS IT A LINE FEED 

4687 JE UIO ; LINEJEED 

468a Ct1P AL,07H ; IS IT A BELL 

4689 JE Ull ; BELL 

4690 

4691 ;------ WRITE THE CHAR TO THE SCREEN 

4692 

4693 MOV BH.ACTIVE_PAGE; GH THE CURRENT ACTIVE PAGE 

4694 MOV AH.I0 ; I..'RIT£ CHAR ONLY 

4695 t1Qy CX.l ; ONLY ONE CHAR 

4696 tNT 10H i WR ITE THE CHAR 

4697 

4698 ;------ POSITION THE CURSOR FOR NEXT CHAR 

4699 

4700 IHC OL 

4701 eMP OL,BYTE PTR CRT_COLS ; TEST FOR COLUMN OVERflOW 

4702 JNl U7 ; SET_CURSOR 

4703 MOV DL,D ; COLUMN FOR CURSOR 

4704 CM' DH,24 

4705 JHZ U6 
4706 

4707 ; ------ SCROLL REQUIRED 

4708 VI: 
4709 

4710 HOV AH.2 

4711 MOV BH,O 

4712 INT 10" ; SET TH E CURSOR 

4713 

4714 1------ DfTERMINE VALUE TO FILL WITH DURING S'ROLL 

4715 

4716 l10V Al.eRT_MOOE GET THE CURRENT HOOE 

4717 CM' Al.4 

4718 JC ua READ-CURSOR 

4719 CM" Al.7 

4720 MOV 8H,0 ; FILL a.llTH BACKGROUND 

4721 JNE U3 ; SCROLL-UP 

4722 

4723 U2: ; READ-CURSOR 

4724 HOV AH,e 

4725 INT IOH ; READ CHAR/AHR AT CURRENT CURSOR 

4726 MOV BH.AH STORE IN BH 

472.7 

4128 U3: I SCROLL-UP 

4729 I10V AX.601H SCROLL ONE LINE 

4730 HOV CX,O ; UPPER LEFT CORNER 

4731 MOV OH,24 ; LOWER RIGHT ROW 

4732 MOV OL,BYTE PTR CRT_COLS ; LOlolfR RIGHT COLutIN 

4733 DEC OL 

4734 lJ4, , VIDEO-CALL-RETURN 

4735 INT 10H ; SCROLL UP THE SCREEN 

4736 us: ; TTY-R!;TURN 

4737 POP AX ; JilESTORE THE CHARACTER 
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LOC OBJ LINE SOURCE 

F77D E947FA 4738 JHP VIDEO_RETURN RETURN TO CAllER 

4719 

nea 4740 U6: l SET-CURSOR-INC 

F7BD FEC6 4741 INC DH ; NEXT ROW 

F782 4742 U7: SET-CURSOR 

F762 B40Z 4743 HOV AH .2 

F784 EBF4 4744 JHP U4 J ESTABLISH THE NEW CURSOR 

~ 4745 

4746 ;------ BACK SPACE FOUND 

4747 

F786 4748 US: 

F786 eOFAao 4749 CHP OL.O ; ALREADY AT END OF LINE 

F789 74F7 4750 JE U7 SET_CURSOR 

F7BB FECA 4751 DEC Dl NO -­ JUST MOVE IT BACK 

F7BD f6F! 4752 JMP U7 SET_CURSOR 

4753 

475'1­ j-----~ CARRIAGE RETURN FOUND 
4755 

F78F 4756 U9: 

F7Sf 82:00 4757 HDV CL,O ; HOVE TO FIRST COlUtfN 

f7'91 EBEF 4758 J"P U7 ; SET_CURSOR 

4759 

4760 ;------ LINE FEED FOUND 

4761 

F793 4762 UlO: 

F793 BOFEle 4763 CMP OH.24 ; BOTTOM OF SCREEN 

F796 75E8 4764 JNE U. ; YES, SCROLL THE SCREEN 

F798 ESB9 4765 JHP Ul ; NO. JUST SET THE CURSOR 

4766 

4767 j~----- BElL FOUND 

4768 

F79A 4769 Ull: 

F79A 8302 4770 HOV BL,Z ; SET UP COUNT FOR BEEP 

F79C ESC7EE 4771 CALL BEEP ; SOUND THE POD BElL 

F79f fBDB 477Z jMP U5 ; TTY_RETURN 

4773 ENDP 

~ 4774 j ~------------------------------------------

4775 LIGHT PEN 

4776 THIS ROUTINE TESTS THE LI~HT PEN SWITCH AND THE LIGHT 

4777 PEN TRIGGER. IF BOTH ARE SET, THE LOCATION OF THE LIGHT 

4778 PEN IS DETERMINED. OTHERWISE, A RETURN WITH NO INFORMATION 

4779 IS MADE. 

4780 ON EXIT: 

4781 IAH) :: 0 IF NO LIGHT PEN INFORMATION IS AVAILABLE 

4782: Bx.ex,Ox ARE DESTROYED 

4783 'AH) :: 1 IF LIGHT PEN IS AVAILABLE 

4784 {OH,OU :: ROW,COLUMN OF CURREtrr LIGHT PEN POSITION 

4785 (CHI = RASTER POSITIml 

4786 (BX) = BEST GUESS AT PIXEL HORIZONTAL POSITION 

4787 ; -------------------------------------------­

4788 ASSUME CS:COOE.DS:OATA 

4789 j------ SUBTRACT_TABLE 

F7U 4790 Vl LABEL BYTE 

F7Al 0]03050503030304 4791 3.3,5.5.3.3.3.4 ; 

F7A9 4792 PRoe NEAR 

4793 

4794 ;------ WAIT FOR LIGHT PEN TO BE DEPRESSED 

4795 

F7A9 6400 4796 HDV AH,O SET NO LIGHT PEN RETURN CODE 

F7AB 88166300 4797 MDV DX,ADDR_6845 ; GET BASE ADDRESS OF 6845 

F7AF 83C206 4798 ADD OX.6 ; POINT TO STATUS REGISTER 

F7BZ EC 4799 Hi AL.OX ; GET STATUS REGISTER 

FiB3 A804 4800 TEST AL,4 ; TEST LIGHT PEN SWITCH 

F7B5 7578 4801 JNZ V. i NOT SET. RETt.mN 

4802 

4803 j -----­ NOW TEST FOR LIGHT PEN TRIGGER 

4804 

F7S? A802: 4805 TEST AL.2 ; TEST LIGHT PEN TRIGGER 

F7B9 747E 4806 JZ V7 j RETURN WITHOUT RESETTING TRIGGER 

4807 

4808 j------ TRIGGER HAS BEEN SET. READ THE VALUE IN 

4809 

FlBB 8410 4810 MDV AH.l6 ; LIGHT PEN REGISTERS ON 6845 

4811 

4812 ;-----­ WPUT REGS POINTED TO BY AH, AND COHVERT TO ~OW COLUMN IH OX 

4813 

F7BO 88166300 4814 HOV j JlODRESS REGISTER FOR 6845 
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LOC OBJ LINE SOURCE 

F7Cl 8AC4 

F7e] EE 

F7C4 42 

F7C5 EC 

F7C6 SAEe 

F7e8 4.1. 

F7C9 FEC4 

F7CB 8AC4 

F7CD EE 

F7eE 42 

F7CF EC 

F700 8AE5 

F102 8A1E4QOO 

F706 ZAFF 

F70B ZE8A9FAIF7 

FlOD 2BC3 

nOF 26064EOO 

F7E3 790] 

PES B80000 

F7E8 

F7E8 8103 

F7EA 803E490004 

F7EF 722A 

F7F 1 803E490007 

F7F6 7423 

F7F8 62:28 

F7FA F6FZ 

F7FC 8AE8 

F7FE 02EO 

F800 BADe 

F802 ZAFF 

F804 803E490006 

F809 7504 

F808 6104 

F90D DOE4 

F80F 

F80F D3E3 

F811 8.1.04 

F813 8AFO 

F815 DOEE 

F817 DOEE 

F619 EB12 

F818 

F81B F6364AOO 

F81F 8AFO 

F821 8.1.04 

F823 02EO 

F625 8AE8 

F827 BADe 

F829 32F'F 

F828 D3E3 

F820 

F820 8401 

F8ZF 

FeZF 52 

F630 68166300 

F634 83C207 

F837 EE 

4615 MOV Al.AH ; REGISTER TO READ 

4816 OUT DX,AL I SET IT UP 

4817 INC ox ; DATA REGISTER 

4818 IN AL,OX ; GET THE VALUE 

4819 MOV CH,AL ; SAVE IN CX 

4820 DEC OX ; ADDRESS REGISTER 

4821 INC AH 

4822 MOV AL.AH SECDND DATA REGISTER 

4623 OUT OX,Al 

4824 INC OX POINT TO DATA REGISTER 

4925 IN Al,DX GET SECOND DATA VALUE 

4626 MOV AH,CH ; AX HAS INPUT VALUE 

4827 

4826 ;------ AX HAS THE VALUE READ IN FROM THE 6845 

4629 

4630 MOV BL,CRT_MODE 

4831 SUB BH,BH ; MODE VALUE TO ax 
4832 HOV 8l,CS:vUBXl ; DETERMINE AMOUNT TO SUBTRACT 

4633 SUB AX.BX ; TAKE IT AWAY 

463,+ SUB AX,CRT_START ; CONVERT TO CORRECT PAGE OOIGIN 

4635 JNS V2 IF POSITIVE. DETERMINE HaDE 

4636 HOV AX,Q ; <0 PLAYS AS 0 

4837 

4636 ;------ DETERMINE HOOE OF OPERATION 

4639 

4840 V2: ; DETERMINE_MODE 

4641 MOV Cl,3 ; SET *8 SHIFT COUNT 

4842 eMP CRT_MODE ,4 ; DETERMINE IF GRAPHICS OR ALPHA 

4843 JB V4 ; ALPHA_PEN 

4644 CMP CRT_MODE ,7 

4845 JE V4 

4646 

4847 ; ------ GRAPHICS MODE 

4848 

4849 HOV Dl,40 ; DIVISOR FOR GRAPHICS 

4850 OIV OL ; DETERMINE ROW! All AND COLUI1NtAH) 

4851 ; AL RANGE 0-99, AH RANGE 0-39 

4852 ;------ DETERMINE GRAPHIC ROW POSITION 

4853 

4854 MOV CH,Al ; SAVE ROW VALUE IN CH 

4855 ADO CH.CH ; *2 FOR EVEN/ODD FIELD 

4856 MDV Bl.AH ; COLUMt~ VALUE TO BX 

4857 SUB BH,BH ; MULTIPLY BY 6 FOR MEDIUN RES 

4858 CHP ; DETERMINE MEDIUN OR HIGH RES 

4859 J~~E ; ~mT_HIGH_RES 

4660 I10V ; SHIfT VALUE FOR HIGH RES 

4661 SAL ; COLUMN VALUE TIMES Z FOR HIGH RES 

4862 V3: ; NOT_HIGH_RES 

4863 SHL BX,CL ; MULTIPLY *16 FOR HIGH RES 

4664 

4865 ;------ DETERMINE ALPHA CHAR POSITION 

4866 

4867 HOV DL,AH ; COLUMN VALUE FOR RETVRN 

4868 HOV DH.AL I RO~ VALUE 

4869 SHO ; DIVIDE BY 4 

4870 SHO DH,I FOR VALUE IN 0-24 RANGE 

4671 JHP SHORT V5 ; LIGHT_PEN_RETURN_SET 

4812 

4873 MODE ot~ lIGHT PENJ------ ALPHA 

4874 
4875 V4: ; ALPHA_PEN 

4876 OIV BYTE PTR CRT_COlS ; DETERMINE ROW.COlUMN VALUE 

4877 MOV DH.AL ; ROWS TO DH 

4878 HOV DL,AH ; COLS TO Ol 

4679 SAL Al,CL ; MULTIPLY ROWS. 8 

4880 HOV CH,AL ; GET RASTER VALUE TO RETURN REG 

4881 Nov 8l.AH ; COLUMN VALUE 

4882 XOR BH.BH TO BX 

4863 SAL BX,CL 

4884 V5: lIGHT_PEN_RETURN_SET 

4885 NOV AH,I INDICATE EVERTHING SET 

4886 V6: LIGHT _PEN_RETVRN 

4887 PUSH DX SAVE RETURN VALUE (IN CASE) 

4888 MOV DX,ADOR_6845 ; GET BASE ADDRESS 

4889 ADO OX,7 I POINT TO RESET PARM 

4890 OUT DX,Al ; ADDRESS. NOT DATA, IS IMPORTANT 
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LaC OBJ LINE SOURCE 

F636 5.60 4891 POP OX ; RECOVER VALUE 

F839 4892 V7: RETURN_NO_RESET 

F839 SF 4893 POP Dr 
F83A 5f 4894 POP sr 
F83B IF 4895 POP os ; DISCARD SAVED BX,CX,DX 

Fe3C IF 4896 POP os 
F83D IF 4897 POP OS 

F83E IF 4698 PDP osr"\ 
F83F 07 4899 POP ES 

F840 CF 4900 IRET 


4901 READ LPEN EHDP 


4902 ;--- INT 12 -------------------------------- ­

4903 ; HENORY_SIZE_DETERMINE 

4904 THIS ROUTINE DETERMINES THE AHOUNT OF MEMORY IN THE SYSTEM 

4905 AS REPRESENTED BY THE SWITCHES ON THE PLANAR. NOTE THAT 

4906 THE SYSTEM HAY NOT BE ABLE TO L;SE I/O MEMORY UNLESS THERE 

4907 IS A FULL COMPLEMENT OF 64K BYTES ON THE PLANAR. 

4908 INPUT 

4909 NO REGISTERS 

4910 THE MEMORY SIZE VARIABLE IS SET DURING POWER ON DIAGNOSTICS 

4911 ACCORDING TO THE FOLLOWING HARDWARE ASSUMPTIONS: 

4912 PORT 60 BITS 3.2 =- 00 - 16K BASE RAM 

4913 01 - 32K BASE RAM 

4914 10 - 46K BASE RAM 

4915 11 - 64K BASE RAM 

4916 PORT 62 BITS 3-0 INDICATE AMOUNT Of I/O RAM IN 32K INCREMENTS 

4917 E. G•• 0000 - NO RAM IN 1/0 CHANNEl 

4918 0010 - 64K RAM IN I/O CHANNEl, ETC. 

4919 ; OUTPUT 

4920 (AX I = NUMBER OF CONTIGUOUS lK BLOCKS Of MEMORY 

4921 ; ------ -- -------- -------------- ---- --------- ­
4922 ASSUME CS:CODE,DS:DATA 

f841 4923 MEMORY_SIZE_DETERMINE PROC FAR 

F841 FB 4924 STI j INTERRUPTS BACK ON 

FS42 IE 4925 PUSH OS ; SAVE SEGMENT 

F843 684000 4926 HOV AX. DATA ; ESTABLISH ADDRESSING

r"\ F846 BED8 4927 HOV DS.AX 
F848 A11300 4928 HOV AX. MEMORY_SIZE ; GET VALUE 

F848 IF 4929 POP OS ; RECOVER SEGMENT 

F84C CF 4930 IRET ; RETURN TO CALLER 

4931 MEMORY_SIZE_DETERMINE. ENDP 

4932 ;--- INT 11 -------------------------------- ­

4933 EQUIPMENT DETERMINATION 

4934 THIS ROUTINE ATTEMPTS TO DETERMINE WHAT OPTIONAL 

4935 DEVICES ARE ATTACHED TO THE SYSTEM. 

4936 j INPUT 

4937 NO REGISTERS 

4936 THE EqUIP_FLAG VARIABLE IS SET DURING THE POWER ON DIAGNOSTICS 

4939 USING THE fOLLOWING HARDWARE ASSUMPTIONS: 

4940 PORT 60 = LOW ORDER BYTE Of EQUPMENT 

4941 PORT 3FA = INTERRUPT 10 REGISTER OF 8250 

4942 BITS 7-3 ARE ALWAYS 0 

4943 PORT 376 = OUTPUT PORT Of PRINTER -- 6255 PORT THAT 

4944 CAN BE READ AS WELL AS WRITTEN 

4945 ; OUTPUT 

4946 (AX) IS SET. BIT SIGNIfICANT, TO INDICATE ATTACHED I/O 

49'47 BIT 15,14 = NUMBER OF PRINTERS ATTACHED 

4948 BIT 13 NOT USED 

4949 BIT 12 = GAME I/O ATTACHED 

4950 BIT 11.10.9 = NUMBER Of RS232 CARDS ATTACHED 

4951 BIT 8 UNUSED 

4952 BIT 7.6 :: NUMBER OF DISKETTE DRIVES 

4953 00=1. 01=2. 10=3. 11=4 ONLY IF BIT 0 :: 1 

4954 BIT 5.4 :: INITIAL VIDEO MODE 

4955 00 - UNUSED 

4956 01 - 40X25 Bioi USING COLOR CARD 

4957 10 - aOX25 Bioi USING COLOR CARD 

4958 11 - aOX25 BW USING BW CARD 

4959 BIT 3.2 = PLANAR RAM SIZE (OO=16K,Ol=32K.IO=48Koll=64KI 

4960 BIT 1 NOT USED 

4961 BIT 0 = IPl FRaN DISKETTE -- THIS BIT INDICATES THAT THERE ARE DISKETTE 

4962 DRIVES ON THE SYSTEM 

4963 

4964 NO OTHER REGISTE~S AFfECTED 

4965 ; ------- ------- -- ---- -- ------- - ------------- ­

4966 ASSUMf CS:CQOE.DS:DATA 
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LaC OBJ LINE SOURCE 

F840 4967 EQUIPMENT PROC FA. 

F840 F8 4968 ST! • INTERRUPTS BACK ON 

F84E IE 4969 PUSH DS j SAVE SEGMENT REGISTER 

F84F 884000 4970 MOV AX. DATA ; ESTABLISH ADDRESSING 

F852 SEDS 4971 MOV OS,AX 

F654 A11000 4972 NOV AX. EQUIP_FLAG i GET THE CURRENT SETTINGS 

F857 IF 4973 pop OS ; RECOVER SEGMENT 

f8S8 CF 4974 IRET I RETURN TO CALLER 

4975 EQUIPMENT ENDP 

4976 ;--- INT 15 --------------------------------­

4977 ; CAssenE 1/0 

4976 (AH) = 0 TURN CASSETTE HOTOR ON 

4979 (AH) :; 1 TURN CASSETTE HOTOR OFf 

4980 [AH) = 2 READ 1 OR MORE 256 BYTE BLOCKS FROM CASSETTE 

4981 (ES,BX) :;: POINTER TO DATA BUFFER 

4982 {ex) = COUNT OF BYTES TO READ 

4983 ON EXIT: 

4984 f!S.BX) = POINTER TO LAST BYTE READ + 1 

4985 (OX) =COUHT OF BYTES ACTUALLY READ 

4986 (Cv) = a IF NO ERROR OCCURRED 

4987 = 1 IF ER~OR OCCURRED 

4988 (AH J :;; ERROR RETURN IF (eYJ: 1 

4989 ;: 01 IF CRC ERROR WAS DETECTED 

4990 =­ 02 IF DATA ~ANSITIONS ARE LOST 

4991 = 04 IF tlO DATA WAS FOUt~D 

49n {AH 1 = 3 WRITE 1 OR MORE 256 BYTE BLOCKS TO CASSETTE 

4993 (ES.BX) .:: POINTE~ TO DATA BUFfn 

4994 (ex) = COUNT OF BYTES TO WRITE 

4995 ON EXIT: 
4996 (EX,8Xl = POINTER TO LAST BYTE WRITTEN + 1 

4997 (CXI = 0 

4996 (AM) = ANY OTHER THAN ABOVE VALUES CAUSES (CYJ= 1 

4999 AND (AH)= 60 TO BE RETURNED UtNALID COHMAND). 

5000 ;-------------------------------------------­
5001 ASSUME DS:DATA, ES:NOTHING.SS:NOTHING.C5:CODE 

F859 5002 CASSETTE_IO PRoe FAR 

F859 F8 5003 STI INTERRUPTS BACK ON 

F85.&. 1E 5004 PUSH as I ESTABLISH ,.,DDRESSIHG TO DATA 

Fase 50 5005 PUSH AX 

Fast 884000 5006 MOV AX. DATA 

F85F 8£08 5007 NOV os. AX 

F861 802671007F 5006 AND BIOS_BR EAK. 7FH i HAKE SURE BREAK flAG IS OFF 

F866 56 5009 POP AX 

F867 E80400 5010 CALL WI J CASSETTE_IO_CONT 

F86.&. 1F 5011 POP os 
F868 CA02:00 5012 RET INTERRUPT RETVRN 

5013 CASSETTE_IO ENDP 

F86E 5014 NI PROC NEAR 

50 15 1-----------­ -------------------------------­
5016 ; PURPOSE: 

5017 I TO CALL APPROPRIATE ROUTINE DEPENDING ON REG AH 

5018 

5019 AH ROUTINE 

5020 

5021 MOTOR ON 

502:2 I I MOTOR OFF 

5023 ; 2 READ CASSETTE BLOCK 

5024 WRITE CASSETTE BLOCK 

5025 

5026 

F86£ OA£4 5027 OR AH,AH f TURN ON MOTOR? 

F870 7413 502:8 JZ MOTOR_ON iYES. 00 IT 

F872: FEte 502:9 DEC AH ;TURN OFF MOTOR? 

F874 7418 5030 JZ MOTOR_OFF IYES, DO IT 

F876 FEee 5031 DEC AH ,READ CASSETTE BLOCK? 

F678 741A 5032 JZ READ_BLOCK ,YES, DO IT 

F67A FEte 5033 DEC AH ;WRITE CASSETTE BLOCK? 

Fe7t 7503 5034 JNZ W2 ; NOT_DEFINED 

F87E E92101 5035 J"P WRITE_BLOCK ;YES, DO IT 

5036 

F881 5037 W2: jCOMHAND NOT DEFINED 

F881 8480 5038 MOV AH,080H ;ERROR. UNDEFINED OPERATION 

FSS3 F9 5039 STC ;ERROR FLAG 

f884 C3 5040 RET 
5041 WI 'NOP 

5042 
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lOC OBJ LINE SOURCE 

F8es 5043 tIDTOR_ON PROC NEAR 

5044 j----------------.. ---------------­
5045 j PURPOSE: 

5046 , TO TURN ON CASSETTE MOTOR 

5047 1----­--­--­-­-­-­-­-­--­-­-­--­ -_ ... 

Fee5 [461 5048 IH AL,PORT_B jREAD CASSETTE OUTPUT 

F887 t4F7 5049 AHIJ AL.NOl OSH ; ClEAR BIT TO TURN ON MOTOR 

~ F889 £661 5050 W3: OUT PORT.B.AL ;WRITE IT OUT 

FeSB 2AE4 5051 SUB AH,AH ;ClEAR AH 

F88D C3 S05Z RET 

5053 HOTDR.ON ENOP 

5054 
F... 5055 MOTOR.OfF PROC HEAR 

5056 i ............... -­--­-­-­-­-----.---­----­----­

5057 ; PURPOSE: 

5058 

5059 
• TO TURN CASSETTE MOTOR OFF

1------------------------..----------- ... 
'88£ E461 5060 IH At.PORT_B ;READ CASSETTE OUTPUT 

f890 oeoe 5061 OR At,.oeH ; SET BIT TO TURN OF f 
F892 ESF5 5062 JHP WJ ;WRITE IT, CLEAR ERROR, RETURN 

5063 tIOTOR_OFF ENDP 

Fa.. 5064 READ.BLOCK PROe: NEAR 

5065 ; ---------------------.------­--------------­
5066 ; PURPOSE: 

5067 I TO READ 1 OR MORE 256 BYTE BLOCKS FROI1 CAsSEnE 

5068 

5069 I ON ENTRY: 

5070 ES IS SEGMENT FOR MEMORY BUFFER (FOR COMPACT CODE) 

5071 i ex POINTS TO START OF MEMORY BUFFER 

5012 I CX COt~TAINS NUMBER OF BYTES TO READ 

5073 f ON EXIT: 

5074 ex POINTS 1 BYTE PAST LAST BYTE PUT IN MEM 

5075 CX CONTAINS DECREMENTED BYTE COUNT 

5076 ox CONTAINS NUMBER OF BYTES ACTUALLY READ 

5077 

5078 • CAR~Y flAG IS CLEAR IF NO ERROR DETECTED 

~ 5079 CARRY flAG IS SET IF CRC ERROR DETECTED 

5080 j -----------------------------_.. _-----------­

F894 53 5081 PUSH BX ;SAVE BX 

F895 51 5082 PUSH CX ;SAVE CX 

F896 56 5083 PUSH 51 ; SAVE 51 

F897 BE0700 5084 HOV 51. 7 ; SET UP RETRY COUNT FOR LEADER 

F89A Eet201 5085 CALl. BEGItCOP ; BEGIN By STARTING MOTOR 

F89D 5086 W4: ; SEARCH FOR LEADER 

F89D E462 50S7 IN Al,PORT.C ;GET INTIAL VALUE 

F89F 2410 50S8 ANO AL.OIOH ;MASK OFF EXTRANEOUS BITS 

F8Al A26BOO 50S9 HOV LAST.VAL,AL ;SAVE IN Lot lAST.VAL 

F8A4 BA7A3F 5090 MOV DX,16250 ; I OF TRANSITIONS TO LOOK FOR 

5091 

F8A7 5092 W5: j WAIT.FOR.EDGE 

F8A7 F606710080 5093 TEST BIOS.BREAK. 80H ; CHECK FOR BREAK KEY 

FSAt 7403 SO" JZ W. I JUMP IF NO BREAK KEY 

F8AE E98AOO 5095 JHP W17 ~ JUMP IF BREAK KEY HIT 

FS81 4A 
SO" 

5097 .., DEC ox 
F882 7503 5098 JHZ W7 I JUMP IF BEGINNING OF LEADER 

F8B4 E98400 5099 JHP W17 ; JUMP IF NO LHDER FOUND 

5100 

F887 E8C600 5101 1017: CALL READ.HAlF.BIT ;IGNORE FIRST EDGE 

FSBA BEB 5102 JCXZ WS ; JUMP IF NO EDGE DETECTED 

F8BC BA7803 5103 I10V OX.0378H ; CHECK FOR HALF BITS 

F8BF B90002 5104 MOV CX.ZOOH .MUST HAVE AT LEAST THIS MANY ONE SIZE 

5105 •PULSES BEFORE CHECKNG FOR SYNC BIT (0) 

F8C! E421 5106 IH AL. 021H • INTERRUPT MASK REGISTER 

Fac4 OC01 5107 OR AL.I ; DISABLE TIMER INTERRUPTS 

~ f8C6 E621 5108 OUT 021H. AL 

Feea 5109 1.18: ; SEARCH-LOR 

F8C8 F6Q6710080 5110 TEST BIOS_BREAK, 80H ; CHECK FOR BREAK KEY 

F8CD 756C 5111 JNZ W17 ; JlJ:1P IF BREAK KEY HIT 

FeCF 51 5112 PUSH CX ,SAVE REG CX 

F800 ESAOOO 5113 CALL PEAD.HALF_BIT ;GET PULSE WIDTH 

F6D3 OBC9 5114 OR CX. cx ; CHECK FOR TRANSITION 

F8D5 59 5115 POP CX ,RESTORE ONE BIT COUNTER 

F806 74CS 5116 JZ "4 1 JUMP IF NO TRANSITION 

F8D8 3B03 5117 CHP OX,BX ;CHECK PULSE WIDTH 
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LOC OBJ 	 LINE SOURCE 

F8DA E304 	 5116 JCXZ W9 ;IF ex::o THEN WE CAN LOOK 

5119 iFQR SYNC BIT (0) 

FeDe 73BF 5120 JHC W4 i JUMP IF ZERO BIT (NOT GOOD LEADER) 

FaDE flEe 5121 lOOP we iDEe ex AND READ ANOTHER HALF ONE BIT 

FeEO 5H2 W9: fIND-SYNC 

FeED 72Eb 5123 JC W8 ; JUMP IF ONE BIT (STILL LEADER J 

5124 


5125 I A SYNCH BIT HAS BEEN FOUND. READ SYN CHARACTER: 
 ~ 
512.6 

FaE2 E89600 5127 CALL READ_HALF_BIT .SKIP OTHER HALF Of SYNC BIT (0) 

FBES E86AOO 5128 CAll READ_BYTE ; READ 5YN BYTE 

FBE8 3C16 5129 CMP AL, 16H SYNCHRotUZA TION CHARACTER 

faEA 7549 5130 JHE W16 ; JUHP IF BAD LEADER FOUND. 

$131 

5132 ;------ GOOD CRe so READ DATA BLOCKIS) 

FeEC Sf 5133 POP 51 ; RESTORE REGS 

faED S9 5134 pop CX 

FeEf 58 5135 POP BX 

5136 ; -------------------------------------------­
5137 ; READ 1 OR MORE 256 BYTE BLOCKS FRON CASSETTE 

5138 

5139 j ON ENTRY: 

5140 ES IS SEGMENT FO~ HEMORY BUFFER I FOR COMPACT CODE) 

5141 ; BX POItHS TO START OF MEMORY BUFFER 

5142 , CX COtHAINS NUMBER OF BYTES TO READ 

5~43 ; ON EXIT: 

5144 BX POINTS 1 BYTE PAST LAST BYTE PUT IN HEM 

5145 ; CX CONTAINS DECREHEHTEO BYTE COllNT 

5146 ; ox CONTAINS NUMBER OF BYTES ACTUALLY READ 

5147 ; -------------------------------------------­
F8EF 51 5148 PUSH CX ;SAVE BYTE COUNT 

F8FO 5149 10110: JCOME HERE BEFORE EACH 

5150 1256 BYTE BLOCK IS READ 

F8FO C7066900FFFF 5151 "OV CRC_REG,OFFFFH ;INIT CRC REG 

F8F6 BAOOOI 5152 MOV DX,256 ;SET OX TO DATA BLOCK SIZE 

F8F9 5153 10111: RO_BlK 

FSF9 F606710080 5154 TEST BIDS_BREAK, 80H , CHECK FOR BREAK KEY ,""-"'"
F8FE 7523 5155 JHZ WI3 ; JUMP IF BREAK KEY HIT 

F900 E64FOO 5156 CALL READ_BYTE JREAD BYTE FROM CASSETTE 

F903 72IE 5157 JC W13 ,CY SET INDICATES NO DATA TRANSITIONS 

F905 n05 5156 JCXl W12 ;IF WE'VE ALREADY REACHED 

5159 	 ;END OF MEMORY BUFFER 

5160 ;SKIP REST OF BLOCK 

F907 268807 5161 MOV ES:tBXJ,Al ;STORE DATA BYTE AT BYTE PTR 

F90A 43 5162 INC BX ;INC BUFFER PTR 

F90B 49 5163 DEC CX ;OEC BYTE COUNTER 

F90C 5164 10112: ; LOOP UNTIL DATA BLOCK HAS BEEN REAO FROM CASSETTE. 

F90C 4A 5165 OEC OX ,DEC BLOCK CtH 

F90D 7FEA 5166 JG W11 , RD_BlK 

F90F E84000 5167 CALL READ_BYTE ,NOW READ HID CRC BYTES 

F912 E83DOO 5168 CALL READ_BYTE 

F915 2AE4 5169 SUB AH,AH ,CLEAR AH 

F917 813E6900oFlD 5170 CMP CRC_REG,IDOFH i IS THE CRC CORRECT 

F910 7506 5171 JNE W14 i IF NOT EQUAL CRC IS BAD 

F91F n06 5172 JCXZ W15 ;IF BYTE COUNT IS ZERO 

517:3 	 I THEH WE HA.VE READ ENOUGH 

5174 ISO WE WILL EXIT 

Fnl EeCD 5175 JMP WID ,STILL MORE, SO READ ANOTHER BLOCK 

F923 5176 10113: ;MISSING-DATA 

5177 ,NO DATA TRANSITIONS SO 

F923 8401 5176 MOV AH,OIH ;SET AH:02 TO INDICATE 

5179 ;DATA TUlEOUT 

F925 5180 10114: ; BAD-CRe 

F925 FEC4 5181 IHC AH ,EXIT EAR LYON ERROR 

5182 ;SET AH=OI TO INDICATE CRC ERROR 

F927 5183 10115: ; RD-BLK-EX 

F927 SA 5184 POP ox ICALCULATE COUNT OF 

F928 2801 	 S185 SUB DX,CX IDATA BYTES ACTUALLY READ 

SI66 IRETURt~ COUNT IN REG OX 

SI87 AXF92A 50 PUSH iSAVE AX (RET CODE) 

AH, ; CHECK FOR ERRORSF92B F6C403 5188 TEST 03H 

F92E 7513 5189 JtiZ W18 ; JUHP IF ERROR DETECTED 

F930 E81FOO 5190 CALL READ_BYTE ;READ TRAILER 

F933 EBOE 5191 JHP SHORT 10118 ,SKIP TO TURN OFF MOTOR 

F935 5192 10116: ; BAD-LEADER 


F935 4E SIn, C[(. SI " ~~F.':I' ~FTI?IES 
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LOC OBJ LINE SOURCE 

F936 7403 5194 JZ W17 JUtlP IF TOO MANY RETRIES 

F938 E962FF 5195 JMP W4 JUMP IF NOT TOO MANY RETRIES 

F938 5196 10117: NO VALID DATA FOUND 

5197 j------ NO DATA FROM CASSETTE ERROR, I.E. TIMEOUT 

5198 

F938 5E 5199 POP 51 RESTORE REGS 

F93C 59 5200 POP CX lRESTORE REGS 

~ F93D 58 5201 POP BX 

F93E 2B02 5202 SUB OX,OX ,ZERO NUMBER OF BYTES READ 

F940 8404 5203 HOV AH,04H ; TIME OUT ERROR I NO LEADER) 

F942 50 5<:04 PUSH AX 

F943 5205 10118: 1 HOT-OFF 

F943 E421 5206 IN Al. 021H ; RE_ENABlE INTERRUPTS 

F945 24FE 5207 AUO Al. OFFH­ 1 

F947 E621 5208 OUT 021H. Al 

F949 E842FF 5209 CAll MOTOR_OFF ; TURN OF F MOTOR 

F94C 58 5210 POP AX ;RESTORE RETURN CODE 

F94D 80FCOI 5211 CHP AH,OlH ; SET CARRY IF ERROR (AH>O 1 

F950 F5 5212 CHC 

F951 C3 5213 RET iFItUSHED 

5214 READ_BLOCK ENOP 

5215 ; ----------------------------------------­

F952 5216 PROC NEAR 

5217 PURPOSE: 

5218 TO READ A BYTE FROM CASSETTE 

5219 

5220 ON EXIT REG AL CONTAINS READ DATA BYTE 

5221 

F952 53 5222 PUSH BX ,SAVE REGS BX,CX 

F953 51 5223 PUSH CX 

F954 BI08 52<:4 HOV CL,8H ; SET BIT COUNTER fOR 8 BITS 

F956 5225 W19: ; BYTE-ASM 

F956 51 5226 PUSH CX ;SAVE CX 

5227 ; - ---­ - -­ --­ - ---­ -----­ - -­ -­ ----­ -­ ------­

5228 ; READ DATA BIT FROM CASSETTE 

5229 ;----------------------------------------­
~ F957 E82600 5230 CALL READ_HALF_BIT ;READ mlE PULSE 

F95A E320 5231 JCXZ W21 ; IF CX=O THUI TIMEOUT 

5232 ;BECAUSE OF NO OA TA TRANSITIONS 

F95C 53 5233 PUSH BX ;SAVE 1ST HALF BIT'S 

523ft ;PULSE I-lJOTH (UI BXI 

F95D E82000 5235 CALL READ_HALF_BIT ;READ COMPLEMENTARY PULSE 

F960 58 5236 POP AX ;COMPUTE OATA BIT 

f961 E319 5237 JCXZ W21 ; If CX=O THEN TIMEOUT DUE TO 

5238 ;NO DATA TRANSITIONS 

F963 0308 5239 ADO BX,AX jPERIOO 

F965 8lFBF006 5240 CHP BX. 06fOH ; CHECK FOR ZERO BIT 

F969 F5 5241 CHC , CARRY IS SET If ONE BIT 

F96A 9F 5242 LAHF ;SAVE CARRY IN AH 

F96B 59 5243 POP CX iRESTORE CX 

5244 ;NOTE: 

5245 ; MS BIT OF BYTE IS READ FIRST. 

5246 REG CH IS SHIFTED LEFT WITH 

5247 CARRY BEING INSERTED INTO LS 

5248 BIT OF CH. 

5249 AFTER ALL 8 BITS HAVE 8EEN 

5250 READ, THE MS BIT (IF THE DATA BYTE 

5251 WILL BE IN THE M5 BIT OF REG CH 

F96C 0005 5252 RCl CH,l iRorATE REG CH LEFT ~ITH CARRY TO 

5253 LS BIT OF REG Oi 

F96E 9E 5254 SAHF ;RESTORE CARRY FOR eRC ROUTINE 

f96F E8D900 5255 CALL CRC_GEN ;GENERATE CRC FOR BI r 
F972 FEC9 5256 DEC Cl ; LOOP TILL ALL 8 BITS OF DATA 

5257 ;ASSEMBLED IN REG CH 

F974 75EO 5258 JNZ W19 ; BYTE_ASM 

~ F9768AC5 5259 HOV AL,CH ;RETURN DATA BYTE IN REG AL 

F978 F8 5260 Cle 

F979 5261 10120: ; RD-BYT-EX 

F979 59 5262 POP ex ;RESTORE REGS CX,BX 

F97A 58 5263 POP BX 

F97B C3 5264 RET ;FINISHED 

F97C 5265 10121 : ; NO-DATA 

F97C 59 5266 POP ex iRESTORE CX 

F970 F9 5267 STC ; INDICATE ERROR 
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LOC OBJ LINE SOURCE 

F97E EBF9 5268 "20 
5269 ENDP 

5270 ; ---------­ ---------------------------------­
f9BO 5271 NEAR 

5272 PURPOSE: 

5273 TO COMPUTE TIME TIll ~EXT DATA 

5274 TRANSITION (EDGE) 

5275 

5276 ; ON ENTRY: 

5Z77 ; EDGE_CNT CONTAINS LAST EDGE COUNT 

5278 

5279 ; ON EXIT: 

52&0 ; AX CONTAINS OLD LAST EDGE COUNT 

5281 I BX CONTAlNS PULSE WIDTH {HALF Bn I 

5282 ; ------------- ­ ---------.--------------. ­
F'eo 696400 5283 MOV ex. 100 j SET TIME TO WAn FOR BIT 

F983 BA266BOO 5284 MOV AH.LAST_VAl JGET PRESENT INPUT VALUE 

F987 5285 Nee: ~ Fm-H-BIT 

F987 E462 5286 IN AL.POIH_C ; INPUT DATA BIT 

f989 2410 5237 AND AL,OlOH ;MASK OFF EXTRANEOUS BITS 

F988 3AC4­ 5288 CMP AL,AH ;SAME AS BEFORE? 

FgeD ElFS 5269 LOOPE "22 ; LOOP TILL IT CHANGES 

F9SF A26BOO 5290 MOV LAST_VAL,AL JUPDATE LAST_VAL WITH NEW VALUE 

F992 BOOD 5291 MOV Al;O jREAD TIMER'S COUNTER eONHA.ND 

F9'94 E643 5292 OUT TIM_CTL,AL ; LATCH COUNTER 

F996 E440 5293 HI AL, TIMERO ;GET LS eYTe 
F998 8AEO 52'4 I10Y AH,Al ,SAVE IN Aft 

fY.,,,, 1:'"0 SUS IN Al, TIMERO ,GET HS BYTE 

F99C 8bC" 5296 XCHG Al,AH ,XCHG Al,AH 

F99E 8Bl£6700 5n7 MOV BX,EDGE_CNT ; BX GETS LAST EDGE COUNT 

F942 2B08 5298 SUB BX,AX ; SET BX EQUAL TO HALF BIT PERIOD 

F9"4 1\36700 5299 MOV EDGE_CNT ,AX ; UPDATE EDGE CO""'T; 

F9A7 Cl 5300 RET 
5301 !fEAD_HALF_BIT ENDP 

5302 ;--------------------_..._--_ .._------------­
F9A8 5303 PROC NEAR 

5304 

5305 ; WRITE 1 OR MORE 256 BYTE BLOCKS TO CASSETTE. 

5306 THE OATA IS PADDED TO FILL OUT THE LAST 256 BYTE BLOCK. 

5307 

530S ; ON ENTRY: 

5309 BX POINTS TO MEMORY BUFFER ADDRESS 

5310 ex CONTAINS HUMBER OF BYTES TO WRITE 

5311 

;:512 ; ott EXIT: 

5313 BX POINTS 1 BYTE PAST LAST BYTE WRITT-EN TO CASSETTE 

5314 ex IS ZERO 

5315 ;-------------------------------------------­
F9AS 53 5316 PUSH ax 
F9.9 51 5317 PUSIt cx 
F9,u, E461 5318 IN AL,PORT_B ;DISABLE SPEAKER 

f9AC 24FO 53n AND AL,NOT 02H 

F9AE DeOI 5320 OR AL. 01H ENABLE TInER 

F980 E661 5321 OUT PORT_B.AL 

F962 BOB6 5322 MOV AL,OB6H SET UP TIMER .. - MODE 3 SQUARE WAVE 

F964 E643 $3,3 OUT TIM_CTLtAl 

F9B6 E8A600 5324 CALL BEGIN.OP ; START MOTOR AND DELAY 

F9B9 BeA004 5325 NOV AX,llS4 ; SET NORMAL BIT SIZE 

F98C E88500 5326 CALL "" J SET_TIMER 

F9BF MOOOS 5327 MOV CX.0800H ;SH CX FOR lEADER BYTE COUNT 

F9C2 5328 W23: ; WRITE LEADER 

F9C2 F9 53,9 STC ; WR ITE ONE BITS 

F9Cl E86800 5330 CALL Wl?ITE_BIT 

F9C6 EZFA 5331 LOOP "e> ; LOOP • TIL LEADER IS WRITTEN 

F9C8 F8 5332 CLC ;tRITE SYNC BIT to J 

F9C9 £86200 5333 CALL WRITE...8IT 

F9CC S9 5334 pop ex ;RESTORE REGS CX,BX 

FqCD 58 5335 POP BX 
F9CE B016 5336 MoV AL. 16M I WRITE SYH CHARACTER 

F900 E84400 5337 CALL WRITE_BYTE 
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LOC OBJ LINE SOURCE 

5338 ;-------------------------------------------­
5339 I WRITE 1 OR HORE 256 BYTE BLOCKS TO CASSETTE 

5340 

5341 I ON. ENTRY: 

5342 ax POINTS TO MEMORY BUFFER ADDRESS 

5343 ex CONTAINS NUMBER OF BYTES TO WRITE 

5344 

~ 5345 ON EXIT: 

5346 BX POUITS 1 BYTE PAST LAST BYTE WRITTEN TO CASSETTE 

5347 ex IS ZERO 
5348 ; ...... ------------------- ..-­-------------­---­

FOO3 5349 WR_BLOCK: 

F9D3 C7066900fFFF 5350 HOV CRC_REG,OFFFfH IINIT CRe 

F909 BAgDOl 5351 MOV DX,256 ;FOR 2:56 BYTES 

F90C 5352 W24: ; W~-BlK 

F9DC 268A07 5353 HOV AL,Es:[ex] ; READ BYTE FROM MEM 

F90F E83500 5354 CALL WRITE_BYTE jWRITE IT TO CASSETTE 

F9EZ £302 5355 JCXZ "25 jUNLESS CX=O, ADVANCE PTRS & DEC COUNT 

F9£4 43 5356 INC OX j INC BUF f ER POINTER 
F9E5 49 5357 DEC CX 50EC BYTE COUNTER 
F9E6 5358 WZ5: f SKIP-ADV 
F9E6 4A 535' DEC ox ,DEC BLOCK CNT 

F9E7 7FFl 5360 JG H2. ; LOOP TILL 256 BYTE BLOCK 

5361 ; IS WRITTEN TO TAPE 

5362 ;------------------- WRITE eRe -------------­

5363 I WRITE l'S COHPLEMENT OF eRe REG TO CA~SETTE 

536. ; WHICH IS CHECKED FOR CORRECTNESS WHEN THE BLOCK IS READ 

5365 

5360 ; REG AX IS MODIFIED 

5367 ,... ----------------------------------------­
F9E9 A16900 5365 HOV AX,CRC_REG ;WRITE THE ONE'S CQtlPLEMENT OF THE: 

5369 ; TWO BYTE CRC TO TAPE 

F9EC F7DO 5370 NOT AX ; FOR l' S COMPLEMENT 

F9EE SO 5371 PUSH AX ;SAVE IT 

F9EF UEO 5372: XCH. AH,Al ;WRITE t15 BYTE FIRST 

F9Fl 182300 5373 CALL WRITE_BYTE ;WRITE IT 

~ F9F4 58 5374 POP AX ,GET IT BACK 

F9F5 E81FOO 5375 CALL WRlTE_BYTE ,NOlo! WRITE LS BYTE 

F9F6 OBe9 5376 OR CX,CX ;IS BYTE COUNT EXHAUSTED? 

F9FA 7507 5377 JHZ WR_BLOCK ;JUHP IF NOT DONE YET 

F9FC 51 5378 PUSH CX iSAVE REG ex 

F9FD 892000 5379 MOV ex, 32 ;WRITE OUT TRAILER BITS 

FAOO 5380 WZ6: j TRAIL-LOOP 

FAOO F9 5381 STC 

FA01 E82AOO 5382 CALL WRITE_BIT 

FA04 E2FA 5383 LOOP HZO I WRITE UNTIL TRAILER WlunEN 

FA06 59 5384 POP CX ,RESTORE REG CX 

FA07 B080 5385 MOV AL. OBOH ; TURN TIttER2 Off 
FA09 £643 5386 OUT TIt-ccn, AL 

FAOB B80100 5387 HOV AX. 1 
FADE E83300 5388 CALL W31 ; SET_TIMER 

FAll E87AFE 5389 CALL MOTOR_OFF I TURN HOTOR OFF 

FA14 2BCO 5390 SUB AXJAX ;NO ERRORS REPORTED ON WRITE OP 

FAll. C3 5391 RET ;FINlsHEO 

5392 WRITE_BLOCK EHOP 

5393 1-----------------------------------------­
FA17 53" WRITE_BYTE PRoe NEAR 

5395 ; WRITE A BYTE TO CASSETTE. 

5396 ; BYTE TO WRITE IS IN REG At. 

5397 ; ----...---------------_... _------------­ -------­
FA17 51 5398 PUSH CX ;SAVE REGS CX,AX 

FA18 50 5399 PUSH AX 

FA19 8Af8 5400 MDV CHJAL ;AL=BYTE TO WRITE. 

5401 f NS BIT WRIITEN FIRST} 

FA1S BI08 5402 NOV CL.8 ;FOR e DATA BITS IN BYT!. 

~ 5403 NOTE: TWO EDGES PER BIT 

'AID 5404 W27: I DISASSEMBLE THE DATA BIT 

FA1D 0005 5405 RCL eH,1 IROTATE MS BIT lNTO CARRY 

FAIF 9C 5406 PUSHF ;SAVE FLAGS. 

5407 NOTE: DATA 81T IS IN CARRY 

FA20 E80BOO 5408 CALL WRITE_BIT ;WRITE DATA BIT 

FA2:3 90 54•• POPF ,RESTORE CARRY FOR CRC CALC 

FA24 E82400 541. CALL CRC_GEN ,CQt1PUTE CRC ON DATA BIT 

FA27 FEC9 5411 DEC CL flOOP TILL All 8 BITS DONE 

FA29 75F2 5412 JHZ "27 ; JUMP IF NOT DONE YET 

FA2B 58 5413 POP AX ;RESTORE REGS AX.CX 

FA2C 59 5414 POP CX 
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LOC OBJ 	 LINE SOURCE 

H20 C3 5415 RET ;WE ARE FINISHED 


5416 WRITE_BYTE ENDP 


5417 1-------- - -- --- -- -------------------- ---­
FAZE 5418 WRITE_BIT PROC NEAR 


5419 ; PURPOSE: 


5420 

5421 TO WRITE A oAT A BI T TO CASSETTE 

5422 CARRY FLAG CONTAINS DATA BIT 

5423 I. E. IF SET DATA BIT IS A ONE 
5424 IF ClEAR DATA BIT IS A ZERO 

5425 

5426 NOTE: TWO EDGES ARE WRITTEN PER BIT 

5427 ONE BIT HAS 500 USEe BETWEEN EDGES 

5428 FOR A 1000 USEC PERIOD (1 MllLISEC) 

5429 

5430 ZERO BIT HAS 250 USEC BETWEEN EDGES 

5431 fOR A. SOD USEC PERIOD (.5 MIlLISEC) 

5432 ; CARRY FLAG IS DATA BIT 

5433 1------------------------------------------ ­

5434 ;ASSUME IT'S A ',' 
FAZE 88,6.004 5435 MOY AX.1l84 ; SET AX TO NOMINAL ONE SIZE 


FA31 7203 5436 JC ; JUMP IF ONE BIT
w,. 
FA33 885002 5437 MOY AX,59Z ; NO, SET TO NOMINAL ZERO SIZE 

FA36 5438 10126: ; WRITE-BIT-AX 

FA36 50 5439 PUSH AX iWRITE BIT WITH PERIOD EQ TO VALUE AX 

FA37 5440 10129: 

FA37 E462 5441 IN AL,PORT_C ; INPUT TIMER_O OUTPUT 

FH9 2420 5442 AND AL,020H 

FA38 74F,6. 5443 Jl WZ9 ,lOOP TIll HIGH 

FA30 5444 10130: 

FA30 E462 5445 IN Al.PORT_C ;NOW WAIT TILL TIMER'S OUTPUT IS LOW 

F,6.3F 2420 5446 AND AL,020H 

FA41 75FA 5447 JHZ W3. 

5448 jRElOAD TIMER WITH PERIOD 

5449 iFOR NEXT DATA BIT.. 

FA43 58 5450 POP ;RESTQRE PERIOD COUNT 


FA44 5451 10131: SET TIMER 


FA44 E642 5452 , OUT "042H, AL ; SET LOW BYTE OF TIMER 2: 

FA46 BAC4 5453 MOV AL, AH 


FA48 E642 5454 OUT 042H. AL ; SET HIGH BHE OF TIME~ 2 


FA4A C3 5455 RET 


545~ WRITE_BIT ENDP 

""Ii' " ~;~=~;~---------;;~~----~;~;------- ------­
FA48 , 5458 


.. 5459 UPDATE CRC REGISTER WITH NEXT DATA BIT 


, , 5460 

.. 5461 CRe IS USED TO DETECT READ ERRORS 

:\ 5462• ." , 5463 ASSUMES DATA BIT IS IN CARRY 

REG AX IS MODIFIED 


FLAGS ARE MODIFIED 


5467 


F,6.48 ,6.16900 	 5468 MOY 


5469 j THE FOLLOWING INSTUCTIONS 


5470 JWILL SET THE OVERFLOW FLAG 


5471 j IF ~ARRY AND MS BIT OF CRe 


5472 JARE UNEQUAL 


FA4E 0108 5473 RCR AX.1 


FA50 0100 5474 RCL AX,I 


1A52 F8 5475 eLe ;CLEAR CARRY 


FA53 7104 	 5476 JNO ,SKIP IF NO OVERflOW 


5477 ;IF DATA BIT XORED WITH 


5478 ; CRe REG BIT 15 IS ONE 


FA55 351008 	 5479 xtJR AX.D810H ; THEN XOR CRC REG WITH 

5480 ; oa10H 


FA58 F9 5461 STC ;SET CARRY 


F,6.59 5482 10132: 


W" 

AX.,FA59 0100 	 5483 RCL iROTATE CARRY (DATA BIT) 

5484 jlNTO CRe REG 


FA5B ,6.36900 5485 Mev CRC_REG.AX ;UPDATE CRC_REG 


FASE C3 5486 RET ; FINISHED 


5487 CRe_GEN ENDP 

5488 ;-------------------------------------------­
F,6.5F 	 5469 PROC NEAR ; START TAPE AtJO DELAY 


5490 


5491 ; -------------------------------------------­

A-74 


http:CRC_REG.AX


LOC OBJ LINE SOURCE 

FASF EeZ3FE 5492: CAll HOTOR_ON ; TURN ON MOTOR 

FA62 8342 5493 MOV BL,42H ;OELAY FOR TAPE DRIVE 

5494 ;TO GET UP TO SPEED (112: SEC) 

FA64 5495 W33: 

FA64 890007 5496 ttOV eX,700H ;INNER LOOP; APPROX. 10 MILlISEC 

FA67 ElFE 5497 1<134: LOOP 10134 

FA69 FEee 5498 DEC BL 

FA6S 75F7 5499 JNZ WlJ 
FA6D C3 5500 RET 

5501 ENDP 
5502 ; ----- -- ---- ----------------------------­

5503 ; CHARACTER GENERATOR GRAPHICS FOR 32:0X2:00 AND 640X2:00 GRAPHICS 

5504 J----------------- ------------------ ---- ­
FA6E 5505 CRT_CHAR_GEN LABEL BYTE 

FA6E 0000000000000000 5506 DB OOOH.OOOH,OOOH.OOOH.OOOH.OOOH,OOOH,OOOH J o_o0 

f .1.76 7E8IA581BD99817E 5507 DB 07EH,081H.OASH.081H.OBOH.099H,081H,07EH ; o_o1 

FA7E 7EFFDSFFe3E7FF7E 5508 DB 07EH,OFFH, OOBH, OFFH .OC3H, OE7H, OFFH, 07EH ; 0_02: 

FA86 6CFEFEFE7C381000 5509 DB 06CH, OFEH, OFEH, OFEH ,07eH, 038H ,OI0H, OOOH ; 0_o3 

FASE 10387CF£7C381008 5510 DB 010H,038H,07CH,OFEH,07CH,038H,OI0H.008H ; 0_04 

FA96 387C38FEFE7C387C 5511 DB 038H,07CH,038H,OFEH,OFEH.07CH,038H,07CH ; o_o5 

FAtE lOl0387CFE7C387C 5512 DB 010H,010H,038H.07CH,OFEH,07CH,038H,07CH ; 0_06 

FAA' 0000183C3Cl&0000 5513 DB OOOH,OOOH,OI8H.03CH,03CH,OI8H,OOOH,OOOH ; o_o7 

fAAE FFfFE7C3C3E7FFFF 5514 DB OFFH,OFFH,OE7H,OC3H.OC3H,OE7H,OFFH,OFfH ; o_o6 

FAB6 D03C664242663COO 5515 DB 000H,03CH,066H,042:H.042:H,066H.03CH,OOOH j 0_09 

FABE FFC399BOBD99C3FF 5516 DB OFFH,OC3H,099ti,OBDH,OBOH,099H.OC3H,OFFH ; O_OA 

F AC6 OF070F70CCCCCC78 5517 DB 00FH,007H,OOFH,07DH,OCCH,OCCH.OCCH,078H ; O_OB 

FACE 3C6666663C187El8 5518 DB 03CH,066H.066H,066H,03CH,018H.07EH,0ISH ; O_OC 

FAD6 3F333F30307DFDEO 5519 DB 03FH,033H,03FH,030H,030H,070H.OFOH.OEOH ; o_00 

FADE 7F637F636367E6CO 5520 DB 07FH,063H,07FH.063H,063H,067H,OE6H,OCOH ; O_OE 

FAE6 995A3CE7E73CSA99 5521 DB 099H.05AH,03CH,OE7H.OE7H,03CH,05AH,099H ; O_OF 

5522: 

FAfE 60£OF8F£F8£08000 5523 DB 080H,OEOH,OF8H.OFEH,OF8H,OEOH,060H,OOOH ; 0_10 

FAF6 020DEFE3EOE020() 552:4 DB 002H,OOEH,03EH.OFEH,03EH,00EH.002H,OOOH ; o_11 

F AFE 183C7E18187£3C18 552:5 DB 018H.03CH,07EH.OleH,018H,07EH,03CH.016H ; o_12 

F806 6666666666006600 552:6 DB 066H,066H,066H,066H,066H,OOOH,066H.000H ; 0_13 

FeOE 7FOBD87BIBIBIBOD 5527 DB 07FH,ODBH,OOBH,07BH,OIBH,01BH,OlBH.000H J 0_14 

FB16 3£63386C6C36CC78 5528 DB 03EH,063H,03SH,06CH,06CH,038H.OCCH,078H ; 0_15 

FBIE 000000007£7£7EOO 552:9 DB OOOH,OOOH.000H,OOOH,07EH,07EH,07EH,OOOH ; 0_16 

FB26 183C7E187E3C18FF 5530 DB 018H,03CH.07EH,018H.07EH,03cH,018H,OFFH ; o_17 
FBZE 183C7£1818181800 5531 DB 018H,03CH,07EH,OI8H,OI8H,OI8H,018H.OOOH , O_IS 

F836 181B18187E3C1600 5532 DB Oi8H,018H,OI6H,018H.07EH.03CH,018H,000H ; o_19 

Fa3E 00180CFEOC180000 5533 DB OOOH, 018H, OOCH, OFEH ,OOCH, 016H ,OOOH, OOOH ; O_lA 

FB46 003060F£60300000 5534 DB 000H.OJOH,060H.OFEH,060H,030H,OOOH,OOOH ; 0_18 

FB4E oOOOCOCOCOFEOOOO 5535 DB OOOH,OOQH.OCOH,OCOH,OCOH.OFEH,OOOH,OOOH j O_IC 

F856 002466FF66240000 5536 DB OOOH,024H.066H,OFFH,066H.024H,000H,OOOH , 0_10 

FB5E 00183C7EFFFFOOOO 5537 DB OOOH.018H,03CH,07EH,OFFH,OFFH,000H,000H , O_IE 

FB66 00FFFF7E3C180000 5538 DB 000H,OFFH.OFFH,07EH.03CH,OI-BH,OOOH.OOOH ; O_IF 

5539 

FB6E 0000000000000000 5540 DB OOOH.OOOH,OOOH,OOOH,OOOH,OOOH,OOOH.OOOH SP 0_20 

F876 3078783030003000 5541 DB 030H,078H,078H,030H,030H,OOOH.030H.OOOH ! 0_21 

FB7E 6C6C6COOOOOOOOOO 5542 DB 06CH,06CH,06CH,OOOH,OOOH,OOOH,000H,OOOH .. 0_22 

FB86 6C6CFE6CFE6C6COO 5543 DB 06CH.06cH,OFEH,06CH,OFEH,06CH,06CH,OOOH ; .0_2:3 

FB8E 307CC0780CFS3000 5544 DB 030H,07CH,OCOH.078H,OOCH,OFSH,030H,OOOH $ 0_24 

F896 00C6eC183066C600 5545 DB OOOH,OC6H,OCCH,OIBH,030H.066H.OC6H,OOOH PER CEHT 035 J 
FME 386C38760CCC7600 5546 DB 036H.06CH,038H,076H,OOCH,OCCH,076H,OOOH & o_26 

FBA6 6060COOOOooooooo 5547 DB 060H ,060H, OCOH, OOOH ,OOOH, OOOH ,OOOH, OOOH '0_27 

FSAE 1830606060301800 5548 DB 018H .030H, 060H. 060H ,060H. 030H ,016H, OOOH (0_28 

FBB6 6030181818306000 5549 DB 060H,030H,018H,018H,018H.030H.060H,OOOH I o_29 

FBBE 00663CFF3C660000 5550 DB OOOH,066H,03CH.OFFH.03CH,066H,OOOH,OOOH ; * 0_2A 

FBC6 003030FC30300000 5551 DB OOOH .030H ,030H, OFCH, 030H, 030H, OOOH ,OOOH ; + o_26 

F8CE 0000000000303060 5552 DB OOOH. OOOH, OOOH. OOOH, OOOH. 030H, 030H. 060H ; , 0_2C 

F6D6 OOOOOOFCOOOOOooo 5553- DB OOOH.OOOH,OOOH,OFCH.OOOH,OOOH.OOOH,oOOH ; - 0_20 

FBDE 0000000000303000 5554 DB 000H,OOOH,OOOH,OOOH,oOOH.030H,030H,000H ; • 0_2E 

FBE6 060(183060COSOOO 5555 DB 006H,00CH.018H,030H,060H,OCOH,080H,OOOH ; 10_2F 

5556 

FBEE 7CC6eEOEF6E67COO 5557 DB 07CH,OC6H,OCEH,OOEH,OF6H,OE6H,07CH.000H 0 0_30 

FBF6 307030303030FCOO 5558 DB 030H,070H,030H,030H.030H,030H,OFCH,OOOH ; 1 0_31 

FBFE 78CCOC3860ceFeoo 5559 DB 078H,OCCH,OOCH,038H,060H,OCCH,OFCH,OOOH 2 o_32 

FC06 78CCOC380CCC7S00 5560 DB 076H,OCCH,OOCH,03BH,OOCH,OCCH,076H,OOOH 30_33 

FCOE lC3C6CCCFEOClEOO 5561 DB 0ICH,03CH,06CH.OCCH,OFEH,00CH,OIEH,OOOH ; 40_34 

Fe16 FCCOF80coeeC7800 5562 DB OFeH,OCOH,OF8H,OOCH,OOCH.OCCH.078H,OOOH ; 50_35 

FClE 3860COF8GGGC7800 5563 DB 038H,060H,OCOH,OF8H,OCCH,OCCH,078H,OOOH i 60_36 

FC26 FCCCOC1830303000 5564 DB OFCH,OCCH,OOCH,OIBH,030H,030H.030H,OOOH ; 7 o_37 

FC2E 7SCCCC78CCCC7800 5565 DB 078H,OCCH.OCCH,078H,OCCH,OCCH,078H,000H ; 60_36 

FC36 78CCCC7COClS7000 5566 DB 078H,OCCH,OCCH,07CH,OOCH,018H,070H,OOOH 90_39 

FC3E 0030300000!.anoc:-- 5567 DB OOOH,030H,030H,000H,OOOH,030H,030H,OOOH ; : 0_3A 
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