/* Top of File */

; jump to function main

11C4:0100 E9DD5B        JMP     5CE0

; resize memory block

# 0100   mov ah,4a

# 0102   mov bx,1000

# 0105   int 21

# 0107   jc 010c

# 0109   jmp 015a

# 010b   nop

# 010c   mov dx,0118

# 010f   mov ah,09

# 0111   int 21

# 0113   mov ax,4cff

# 0116   int 21

# 0118-012e data: "Insufficient Memory<0x0a><0x0d>$"

# 012f-0153 data: "Please run ULTIMA3 to play Exodus<0x0a><0x0d>$"

# 0154-0159 data: "3 <0xff><0xff><0x0d>"

# 015a   mov si,0154

# 015d   mov di,0080

# 0160   mov cx,0006

# 0163   mov ax,cs

# 0165   mov ds,ax

# 0167   mov es,ax

# 0169   rep

# 016a   cmpsb

# 016b   jne 0170

# 016d   jmp 5ce0

# 0170   mov dx,012f

# 0173   jmp 010f

; zeroes (0115 – 4114 = .ibm file buffer)

; 0103 - 4114

; address “B800”, monochrome mode

11C4:4115 00B8

; zeroes (4117 = name.dat, 432d = animate.dat file buffers)

; 4117-5A2C

; value

11C4:5A2D E39D

; String: “BLANK.IBM”

; 5A2F – 5A38

; 5A39 – 5A41

; String: “EXOD.IBM”

; 5A42 – 5A4A

; String: “NAME.DAT”

; 5A4B – 5A56

; String: “ANIMATE.DAT”

; 5A57 – 5A61

; String: “BOOTUP.BIN”

; zeroes

11C4:5A61 0000          ADD     [BX+SI],AL

through

11C4:5CB8 0000          ADD     [BX+SI],AL

; 5CBA – 5CDC

; string: “Unable to access graphics display.”

; ???

11C4:5CDD B001

11C4:5CDF CFFC

/* Function Main */

main() - 5ce0

; clear direction flag

11C4:5CE0 FC            CLD

; set Stack Pointer (SP = 6220)

11C4:5CE1 8D262061      LEA     SP,[6120]

11C4:5CE5 81C40001      ADD     SP,0100

; set es = 0000 (segment of interrupt vector table)

11C4:5CE9 B80000        MOV     AX,0000

11C4:5CEC 06            PUSH    ES

11C4:5CED 8EC0          MOV     ES,AX

; move Code Segment into AX

11C4:5CEF 8CC8          MOV     AX,CS

; set *es:008c (int 23) = cs:5cdf (ctrl-c handler)

11C4:5CF1 26            ES:

11C4:5CF2 C7068C00DF5C  MOV     WORD PTR [008C],5CDF

11C4:5CF8 26            ES:

11C4:5CF9 A38E00        MOV     [008E],AX

; set *es:0090 (int 24) = cs:5cdd (critical error handler)

11C4:5CFC 26            ES:

11C4:5CFD C7069000DD5C  MOV     WORD PTR [0090],5CDD

11C4:5D03 26            ES:

11C4:5D04 A39200        MOV     [0092],AX

11C4:5D07 07            POP     ES

; call set_interrupt(23,cs:5cdf)

# 5ce9   mov al,23

# 5ceb   lea bx,[5cdf]

# 5cef   call 8730

; call set_interrupt(24,cs:5cdd)

# 5cf2   mov al,24

# 5cf4   lea bx,[5cdd]

# 5cf8   call 8730

; call get_config_info()
# 5cfb   call 60dd

# 5cfe   jmp 5d08
; 5d00-5d07 = unused (reset to 0x00)
; disable extended break checking

11C4:5D08 B001          MOV     AL,01

11C4:5D0A B200          MOV     DL,00

11C4:5D0C B433          MOV     AH,33

11C4:5D0E CD21          INT     21

; call set_video_mode()

11C4:5D10 E86B03        CALL    607E

; set DS:0105 = 01

11C4:5D13 C606050101    MOV     BYTE PTR [0105],01

; get system time

11C4:5D18 B42C          MOV     AH,2C

11C4:5D1A CD21          INT     21

; 6227-622A = 622F-6232 = hh:mm:ss:ms

11C4:5D1C 89163162      MOV     [6231],DX

11C4:5D20 89162962      MOV     [6229],DX

11C4:5D24 890E2F62      MOV     [622F],CX

11C4:5D28 890E2762      MOV     [6227],CX

; get system date

11C4:5D2C B42A          MOV     AH,2A

11C4:5D2E CD21          INT     21

; 6223-6226 = 622B-622E = yyyy:mm:dd

11C4:5D30 89162D62      MOV     [622D],DX

11C4:5D34 89162562      MOV     [6225],DX

11C4:5D38 890E2B62      MOV     [622B],CX

11C4:5D3C 890E2362      MOV     [6223],CX

; call read_file(BLANK.IBM, 0115)

11C4:5D40 8D1E1501      LEA     BX,[0115]

11C4:5D44 B90040        MOV     CX,4000

11C4:5D47 8D162F5A      LEA     DX,[5A2F]

11C4:5D4B E8C22F        CALL    8D10

; call video.load_blank()

# 5d40   call 608e

; jump if no error
# 5d43   jnc 5de4

; call handle_file_error(“Wrong Diskette”)

# 5d45   lea si,[62a9]

# 5d49   call 874c
; loop until its available

# 5d4c   jmp 5d40
/* This is where we begin to write BLANK.IBM */

; save ES

11C4:5D4E 06            PUSH    ES

; set SI = 0115, DI = 0000, ES = B800

11C4:5D4F 8BF3          MOV     SI,BX

11C4:5D51 BF0000        MOV     DI,0000

11C4:5D54 8E061541      MOV     ES,[4115]

; half CX to 2000

11C4:5D58 D1E9          SHR     CX,1

; repeat movs until CX = 0 (2000 iterations)

11C4:5D5A F3            REPZ

; copy string element (word) from file buffer to video display, & DI,SI += 2

; (ES:DI (B800:0000) = DS:SI (DS:0115))

11C4:5D5B A5            MOVSW

; restore ES

11C4:5D5C 07            POP     ES

; call video.display_blank_intro()

# 5d4e   call 0175

; skip to the next bit
# 5d51   jmp 5d5d
; 5d53-5d5c = unused (reset to 0x00)

; DI = 5A62, CX = 0064, AX = 0000

11C4:5D5D 8D3E625A      LEA     DI,[5A62]

11C4:5D61 B96400        MOV     CX,0064

11C4:5D64 B80000        MOV     AX,0000

; loop: create an address map for first byte of each row in IBM file

; write it to area between 5A62-5BF6

{

11C4:5D67 AB            STOSW

11C4:5D68 050020        ADD     AX,2000

11C4:5D6B AB            STOSW

11C4:5D6C 0550E0        ADD     AX,E050

; loop CX (0x65 = 100) times

11C4:5D6F E2F6          LOOP    5D67

}

; call read_file(EXOD.IBM, 0115)

11C4:5D71 8D1E1501      LEA     BX,[0115]

11C4:5D75 B90040        MOV     CX,4000

11C4:5D78 8D16395A      LEA     DX,[5A39]

11C4:5D7C E8912F        CALL    8D10

; call video.load_exod()

# 5d71   call 6098
; jump if no error
# 5d74   jnc 5d7f
; call handle_file_error(“Wrong Diskette”)

# 5d76   lea si,[62a9]

# 5d7a   call 874c
; loop until its available

# 5d7d   jmp 5d71

; BX = 4117, CX = 0215, DX = 5A42 -> “NAME.DAT”

11C4:5D7F 8D1E1741      LEA     BX,[4117]

11C4:5D83 B91502        MOV     CX,0215

11C4:5D86 8D16425A      LEA     DX,[5A42]

; call read_file(NAME.DAT, 4117)

11C4:5D8A E8832F        CALL    8D10

; call reset_al()

11C4:5D8D E8002A        CALL    8790

; set 432C = 00

11C4:5D90 A22C43        MOV     [432C],AL

; BX = 432D, CX = 1700, DX = 5A4B -> “ANIMATE.DAT”

11C4:5D93 8D1E2D43      LEA     BX,[432D]

11C4:5D97 B90017        MOV     CX,1700

11C4:5D9A 8D164B5A      LEA     DX,[5A4B]

; location and file size for animate.dat

# 5d93   lea bx,[0117]

# 5d97   mov cx,2E00

; call read_file(ANIMATE.DAT, 432D)

11C4:5D9E E86F2F        CALL    8D10

; call video.load_animate()

# 5d93   call 60a2
; jump if no error
# 5d96   jnc 5da1
; call handle_file_error(“Wrong Diskette”)

# 5d98   lea si,[62a9]

# 5d9c   call 874c
; loop until its available

# 5d9f   jmp 5d93

/* this is where we begin to write EXOD.IBM */

; call write_exodus_title()

11C4:5DA1 E8F200        CALL    5E96

; call wait_for_keystroke(02)

11C4:5DA4 B80200        MOV     AX,0002

11C4:5DA7 E8B000        CALL    5E5A

; call write_ultima3_title()

11C4:5DAA E84101        CALL    5EEE

; call wait_for_keystroke(05)

11C4:5DAD B80500        MOV     AX,0005

11C4:5DB0 E8A700        CALL    5E5A

; call write_by_title()

11C4:5DB3 E86401        CALL    5F1A

; call wait_for_keystroke(03)

11C4:5DB6 B80300        MOV     AX,0003

11C4:5DB9 E89E00        CALL    5E5A

; set Source Index : SI = 09FF

11C4:5DBC BEFF09        MOV     SI,09FF

; call write_lordbrit_title()

11C4:5DBF E8A600        CALL    5E68

; call wait_for_keystroke(02)

11C4:5DC2 B80200        MOV     AX,0002

11C4:5DC5 E89200        CALL    5E5A

; call write_origin_title()

11C4:5DC8 E86501        CALL    5F30

; call wait_for_keystroke(06)

11C4:5DCB B80600        MOV     AX,0006

11C4:5DCE E88900        CALL    5E5A

; if DS:432C == FF, go into infinite loop

11C4:5DD1 803E2C43FF    CMP     BYTE PTR [432C],FF

11C4:5DD6 74F9          JZ      5DD1

; call move_warriors()

11C4:5DD8 E81802        CALL    5FF3

; call wait_for_keystroke(04)

11C4:5DDB B80400        MOV     AX,0004

11C4:5DDE E87900        CALL    5E5A

; call write_dragon_flame()

11C4:5DE1 E8DE00        CALL    5EC2

; call check_keystroke()

11C4:5DE4 E8E32C        CALL    8ACA

; if nonzero (keystroke), jump to 5e05

11C4:5DE7 751C          JNZ     5E05

; read state from pc speaker & store in AL,AH

11C4:5DE9 E461          IN      AL,61

11C4:5DEB 8AE0          MOV     AH,AL

; keep only left six bits of AL (11111100)

11C4:5DED 24FC          AND     AL,FC

; prepare for loop: set DH = FF, CX = 0400

11C4:5DEF B6FF          MOV     DH,FF

11C4:5DF1 B90004        MOV     CX,0400

; create more dragon breath sound

;  (we’ll need to investigate doing this via the timer)

# 5df1   mov cx,4000

;  waste time while sending data to PC speaker

{

; call unknown5()

11C4:5DF4 E8EA2A        CALL    88E1

; loop until DL-- == 00

11C4:5DF7 FECA          DEC     DL

11C4:5DF9 75FC          JNZ     5DF7

; set status of PC speaker

11C4:5DFB E661          OUT     61,AL

; alternate on/off bit (xor 00000010)

11C4:5DFD 3402          XOR     AL,02

; loop 0x400 times (1024 dec)

11C4:5DFF E2F3          LOOP    5DF4

}

; return PC Speaker to initial state

11C4:5E01 8AC4          MOV     AL,AH

11C4:5E03 E661          OUT     61,AL

; call write_dead_warriors()

11C4:5E05 E8D000        CALL    5ED8

; call wait_for_keystroke(05)

11C4:5E08 B80500        MOV     AX,0005

11C4:5E0B E84C00        CALL    5E5A

; wait a bit longer

# 5e08   mov ax,0010

; call check_keystroke()

11C4:5E0E E8B92C        CALL    8ACA

; if zero (no keystroke), jump to 5e18

11C4:5E11 7405          JZ      5E18

; call get_keytsroke()

11C4:5E13 E8C72C        CALL    8ADD

; jump back to 5e0e (to check for another keystroke ???)

11C4:5E16 EBF6          JMP     5E0E

/* okay! Keystroke or no, proceed as scheduled */

; set DTA = DS:DX (CS:0100)

11C4:5E18 BA0001        MOV     DX,0100

11C4:5E1B B41A          MOV     AH,1A

11C4:5E1D CD21          INT     21

; set SI = 5A57 (String “BOOTUP.BIN”), DI = 005C

11C4:5E1F 8D36575A      LEA     SI,[5A57]

11C4:5E23 8D3E5C00      LEA     DI,[005C]

; Parse filename (BOOTUP.BIN) into FCB

11C4:5E27 B000          MOV     AL,00

11C4:5E29 B429          MOV     AH,29

11C4:5E2B CD21          INT     21

; open file BOOTUP.BIN

11C4:5E2D 8BD7          MOV     DX,DI

11C4:5E2F B40F          MOV     AH,0F

11C4:5E31 CD21          INT     21

; if AL != 0 (0 ~ successful read), jump to 5e57

11C4:5E33 0AC0          OR      AL,AL

11C4:5E35 7520          JNZ     5E57

; prepares FCB and code to read bootup.bin

11C4:5E37 A16C00        MOV     AX,[006C]

11C4:5E3A A36A00        MOV     [006A],AX

11C4:5E3D B8CD21        MOV     AX,21CD

11C4:5E40 A3FE00        MOV     [00FE],AX

11C4:5E43 C70668000000  MOV     WORD PTR [0068],0000

11C4:5E49 C6067C0000    MOV     BYTE PTR [007C],00

11C4:5E4E B414          MOV     AH,14

11C4:5E50 8D26FE00      LEA     SP,[00FE]

; bootup.bin loaded correctly - jump to 00fe

11C4:5E54 E9A7A2        JMP     00FE

; open file

# 5e18   lea dx,[5a57]

# 5e1c   mov ah,3d

# 5e1e   mov al,00

# 5e20   int 21

; jump to 5e57 on error

# 5e22   jc 5e57

; save file handle

# 5e24   mov bx,ax

; prepare code to read & close file

# 5e26   mov word ptr [00fa],21cd

# 5e2c   mov word ptr [00fc],3eb4

# 5e32   mov word ptr [00fe],21cd

; prepare to read file

# 5e38   mov cx,ffff
# 5e3b   lea dx,[0100]

# 5e3f   mov ah,3f

; prepare stack pointer

# 5e41   lea sp,[00fa]

; hop to it!

# 5e45   jmp 00fa
; halt on error

11C4:5E57 E9A6A1        JMP     0000

/* Title Functions */

wait_for_keystroke() – 5e5a

{

; passed:

; AX = # of times to loop

; call check_keystroke()

11C4:5E5A E86D2C        CALL    8ACA

; if nonzero (keystroke), jump to 5e67 (returns)

11C4:5E5D 7508          JNZ     5E67

; set CX = 0000

11C4:5E5F B90000        MOV     CX,0000

; loop: just passing the time

{

11C4:5E62 E2FE          LOOP    5E62

}

; call do_wait()
# 5e5f   call 908e
# 5e62   nop
# 5e63   nop
; AX --

11C4:5E64 48            DEC     AX

; if AX != 00, jump back to 5e62

11C4:5E65 75FB          JNZ     5E62

# 5e65   jnz 5e5f
; return

11C4:5E67 C3            RET

}

write_lordbrit_title() – 5e68

{

; format of NAME.DAT:

; even byte is column offset from position 20 (0x14) in pixels

; odd byte is upward offset from row 192 (0xC0) in pixels

; store ES

11C4:5E68 06            PUSH    ES

; set ES = B800 (video segment)

11C4:5E69 8E061541      MOV     ES,[4115]

; load BX = 4117 (NAME.DAT file buffer)

11C4:5E6D 8D1E1741      LEA     BX,[4117]

; call check_keystroke()

11C4:5E71 E8562C        CALL    8ACA

; if nonzero (keystroke), return at 5e94

11C4:5E74 751E          JNZ     5E94

; loop begins here

{

; set CL = byte in NAME.DAT (first byte = 5E)

11C4:5E76 8A0F          MOV     CL,[BX]

; if byte in file (CL) = FF, return at 5e94

11C4:5E78 F6C1FF        TEST    CL,FF

11C4:5E7B 7417          JZ      5E94

; else, increment address (stored in BX)

11C4:5E7D 43            INC     BX

; CH = row number

11C4:5E7E B5C0          MOV     CH,C0

11C4:5E80 2A2F          SUB     CH,[BX]

; increment address again

11C4:5E82 43            INC     BX

; vars for call: CX = 835E

; call display_lordbrit_pixel()

11C4:5E83 E8BB00        CALL    5F41

; increment CL (CL = 5F)

11C4:5E86 FEC1          INC     CL

; vars for call: CX = 835F

; call display_lordbrit_pixel()

11C4:5E88 E8B600        CALL    5F41

; set CX = SI

11C4:5E8B 8BCE          MOV     CX,SI

; waste some time

{

11C4:5E8D E2FE          LOOP    5E8D

}

; call slower_lordbrit()

# 5e8b   call 9097
# 5e8e   nop
; call check_keystroke()

11C4:5E8F E8382C        CALL    8ACA

; if zero (no keystroke), jump back to 5e76

11C4:5E92 74E2          JZ      5E76

}

; restore & return

11C4:5E94 07            POP     ES

11C4:5E95 C3            RET

}

write_exodus_title() – 5e96

{

; set AL = 00

11C4:5E96 B000          MOV     AL,00

; call check_keystroke()

11C4:5E98 E82F2C        CALL    8ACA

; if nonzero (keystroke), jump to 5eb1

11C4:5E9B 7514          JNZ     5EB1

; prepare to write “EXODUS” title w/ sound

; set AH = FF, BX = 0808, CX = 0007, DX = 214D

11C4:5E9D B4FF          MOV     AH,FF

11C4:5E9F B90700        MOV     CX,0007

11C4:5EA2 B308          MOV     BL,08

11C4:5EA4 B708          MOV     BH,08

11C4:5EA6 B24D          MOV     DL,4D

11C4:5EA8 B621          MOV     DH,21

# 5e9f   mov cx,001c

; call display_exod(FF,08,08,07,21,4D)

11C4:5EAA E8BF00        CALL    5F6C

; al += 4

11C4:5EAD 0404          ADD     AL,04

; if AL = 0, jump back to 5e98 (to recheck keystroke)

11C4:5EAF 75E7          JNZ     5E98

; prepare to write “EXODUS” title w/o sound

; set AH = 00, BX = 0808, CX = 0007, DX = 214D

11C4:5EB1 B400          MOV     AH,00

11C4:5EB3 B90700        MOV     CX,0007

11C4:5EB6 B308          MOV     BL,08

11C4:5EB8 B708          MOV     BH,08

11C4:5EBA B24D          MOV     DL,4D

11C4:5EBC B621          MOV     DH,21

# 5eb3   mov cx,001c

; call display_exod(00,08,08,07,21,4D)

11C4:5EBE E8AB00        CALL    5F6C

; return

11C4:5EC1 C3            RET

}

write_dragon_flame() – 5ec2

{

; call check_keystroke()

11C4:5EC2 E8052C        CALL    8ACA

; if nonzero (keystroke), jump to 5ed7

11C4:5EC5 7510          JNZ     5ED7

; prepare to write ? w/o sound

; set AH = 00, BX = A8A8, CX = 001D, DX = 0B10

11C4:5EC7 B400          MOV     AH,00

11C4:5EC9 B91D00        MOV     CX,001D

11C4:5ECC B3A8          MOV     BL,A8

11C4:5ECE B7A8          MOV     BH,A8

11C4:5ED0 B210          MOV     DL,10

11C4:5ED2 B60B          MOV     DH,0B

# 5ec9   mov cx,0074
; call display_exod(00)

11C4:5ED4 E89500        CALL    5F6C

; return

11C4:5ED7 C3            RET

}

write_dead_warriors() – 5ed8

{

; call check_keystroke()

11C4:5ED8 E8EF2B        CALL    8ACA

; if nonzero (keystroke), jump to 5eed

11C4:5EDB 7510          JNZ     5EED

; set AH = 00, BX = A898, CX = 001D, DX = 0C10

11C4:5EDD B400          MOV     AH,00

11C4:5EDF B91D00        MOV     CX,001D

11C4:5EE2 B398          MOV     BL,98

11C4:5EE4 B7A8          MOV     BH,A8

11C4:5EE6 B210          MOV     DL,10

11C4:5EE8 B60C          MOV     DH,0C

# 5edf   mov cx,0074
; call display_exod(00)

11C4:5EEA E87F00        CALL    5F6C

; return

11C4:5EED C3            RET

}

write_ultima3_title() – 5eee

{

; set AL = 00

11C4:5EEE B000          MOV     AL,00

; call check_keystroke()

11C4:5EF0 E8D72B        CALL    8ACA

; if nonzero (keystroke), jump to 5f09

11C4:5EF3 7514          JNZ     5F09

; prepare to write “ULTIMA III” title w/ sound

; set AH = FF, BX = 5555, CX = 0007, DX = 212B

11C4:5EF5 B4FF          MOV     AH,FF

11C4:5EF7 B90700        MOV     CX,0007

11C4:5EFA B355          MOV     BL,55

11C4:5EFC B755          MOV     BH,55

11C4:5EFE B22B          MOV     DL,2B

11C4:5F00 B621          MOV     DH,21

# 5ef7   mov cx,001c
; call display_exod(FF,55,55,07,21,2B)

11C4:5F02 E86700        CALL    5F6C

; AL += 4

11C4:5F05 0404          ADD     AL,04

; if AL != 0, jump to 5ef0

11C4:5F07 75E7          JNZ     5EF0

; prepare to write “ULTIMA III” title w/o sound

; set AH = 00, BX = 5555, CX = 0007, DX = 212B

11C4:5F09 B400          MOV     AH,00

11C4:5F0B B90700        MOV     CX,0007

11C4:5F0E B355          MOV     BL,55

11C4:5F10 B755          MOV     BH,55

11C4:5F12 B22B          MOV     DL,2B

11C4:5F14 B621          MOV     DH,21

# 5f0b   mov cx,001c
; call display_exod(00,55,55,07,21,2B)

11C4:5F16 E85300        CALL    5F6C

11C4:5F19 C3            RET

}

write_by_title() – 5f1a

{

; call check_keystroke()

11C4:5F1A E8AD2B        CALL    8ACA

11C4:5F1D 7510          JNZ     5F2F

; prepare to write “Lord British” title w/o sound

; set AH = 00, BX = 8484, CX = 0011, DX = 0409

11C4:5F1F B400          MOV     AH,00

11C4:5F21 B91100        MOV     CX,0011

11C4:5F24 B384          MOV     BL,84

11C4:5F26 B784          MOV     BH,84

11C4:5F28 B209          MOV     DL,09

11C4:5F2A B604          MOV     DH,04

# 5f21   mov cx,0044
; call display_exod(00,84,84,11,04,09)

11C4:5F2C E83D00        CALL    5F6C

; return

11C4:5F2F C3            RET

}

write_origin_title() – 5f30

{

; prepare to write “Origin Systems” title w/o sound

; AH = 00, BX = 9292, CX = 0005, DX = 2005

11C4:5F30 B400          MOV     AH,00

11C4:5F32 B90500        MOV     CX,0005

11C4:5F35 B392          MOV     BL,92

11C4:5F37 B792          MOV     BH,92

11C4:5F39 B205          MOV     DL,05

11C4:5F3B B620          MOV     DH,20

# 5f32   mov cx,0014
; call display_exod(00)

11C4:5F3D E82C00        CALL    5F6C

11C4:5F40 C3            RET

}

removed: display_lordbrit_pixel() – 5f41

{

; vars for call: BX = 4119, CX = 835E

; vars for call: BX = 4119, CX = 835F

; ES = video segment

; CL = column number (y)

; CH = row number (x)

; store

11C4:5F41 50            PUSH    AX

11C4:5F42 53            PUSH    BX

11C4:5F43 51            PUSH    CX

/* calculate column offset (AL) */

; set CL = AL = char + 14 = 42 (114 dec) (01000010)

11C4:5F44 80C114        ADD     CL,14

11C4:5F47 8AC1          MOV     AL,CL

; get byte offset in row for that pixel

11C4:5F49 D0E8          SHR     AL,1

11C4:5F4B D0E8          SHR     AL,1

/* get byte we are going to write (AH) */

; set AH = C0 (11000000)

11C4:5F4D B4C0          MOV     AH,C0

; bits 0-1 (00000011) determine where this pixel is in byte

; (since there are 4 pixels / byte)

11C4:5F4F 80E103        AND     CL,03

; multiply it by 2, since there are two bpp

11C4:5F52 D0E1          SHL     CL,1

; rightshift C0 (11000000) so “11” is positioned over pixel

11C4:5F54 D2EC          SHR     AH,CL

/* find byte to write to */

; set BH = 00, BL = CH (BX = row offset)

11C4:5F56 8ADD          MOV     BL,CH

11C4:5F58 B700          MOV     BH,00

; multiply by 2 (since each entry of index begins on word boundry)

11C4:5F5A D1E3          SHL     BX,1

; BX is somehow supposed to be a row index?

; set BX = given row, find byte index into file using map

11C4:5F5C 8B9F625A      MOV     BX,[BX+5A62]

; byte offset into row

11C4:5F60 02D8          ADD     BL,AL

; add carry if exists

11C4:5F62 80D700        ADC     BH,00

/* write operation */

; write to ES:BX (ES = video segment)

11C4:5F65 26            ES:

11C4:5F66 0827          OR      [BX],AH

; restore & return

11C4:5F68 59            POP     CX

11C4:5F69 5B            POP     BX

11C4:5F6A 58            POP     AX

11C4:5F6B C3            RET

}

video.display_lordbrit_pixel() – 5f41

{

5f41
push bp

; call call_video_drv(0051,...)

5f42
lea bp,[0051]

5f46
call 60b8

5f49
pop bp
5f4a   ret

}
; 5f4b-5f6b = unused (reset to 0x00)

display_exod(AH, BL, BH, CX, DL, DH) – 5f6c

{

; passed:

; AH = FF, BX = 0808, CX = 0007, DX = 214D

; AH = 00 – no sound, FF – sound

; BL = row number on source, BH = row number on dest

; CX = column offset (in bytes)
; DL = # of rows, DH = # of 8-pixel (2 byte) line segments
; store everything on stack (BX twice)

11C4:5F6C 9C            PUSHF

11C4:5F6D 50            PUSH    AX

11C4:5F6E 53            PUSH    BX

11C4:5F6F 51            PUSH    CX

11C4:5F70 52            PUSH    DX

11C4:5F71 55            PUSH    BP

11C4:5F72 56            PUSH    SI

11C4:5F73 57            PUSH    DI

11C4:5F74 06            PUSH    ES

11C4:5F75 53            PUSH    BX

; clear right 3 bits (and 11111000) & push

11C4:5F76 24F8          AND     AL,F8

11C4:5F78 50            PUSH    AX

; note that BX & AX have been stored a second time

; assignments

11C4:5F79 8BEC          MOV     BP,SP

; BP -> AX on stack (6206)

11C4:5F7B 8E061541      MOV     ES,[4115]
; set ES = B800 (video seg)

; clear CH
11C4:5F7F B500          MOV     CH,00

; set CH = 00

/* this section sets up si and di */

; BX = original row number on source
11C4:5F81 8B4602        MOV     AX,[BP+02]
; AX = BX on stack

11C4:5F84 8AD8          MOV     BL,AL

; BL = AL

11C4:5F86 B700          MOV     BH,00

; BH = 00

; lookup offset to row in video buffer using map at 5a62
11C4:5F88 D1E3          SHL     BX,1

11C4:5F8A 8BB7625A      MOV     SI,[BX+5A62]

; ds:0115 is location of EXOD.IBM in memory
11C4:5F8E 81C61501      ADD     SI,0115

; SI += column offset (this looks up the pushed value of CX on the stack)
11C4:5F92 03760E        ADD     SI,[BP+0E]
; BX = original row number on destination
11C4:5F95 8ADC          MOV     BL,AH

; BL = AH

11C4:5F97 B700          MOV     BH,00

; BH = 00

; lookup offset to row invideo buffer using map at 5a62
11C4:5F99 D1E3          SHL     BX,1

11C4:5F9B 8BBF625A      MOV     DI,[BX+5A62]

; DI += column offset (this looks up the pushed value of CX on the stack)
11C4:5F9F 037E0E        ADD     DI,[BP+0E]

/* Now we begin the loop */

; set CX = # of columns
11C4:5FA2 8ACE          MOV     CL,DH

; this loop sends one row of the EXOD.IBM bitmap to the screen

{

; if AH we were passed == 00, skip sounds (jump to 5fcd)

11C4:5FA4 807E0100      CMP     BYTE PTR [BP+01],00

11C4:5FA8 7423          JZ      5FCD

/* this section does pc sounds and randomizes picture */

; i presume this generates randomness
11C4:5FAA A12D5A        MOV     AX,[5A2D]
; 1. set AX = 9de3

11C4:5FAD 041D          ADD     AL,1D

; 1. AX = 9e00

11C4:5FAF 8AD8          MOV     BL,AL

; 1. BL = 00

11C4:5FB1 02C4          ADD     AL,AH

; 1. AX = 9e9e

11C4:5FB3 8AE3          MOV     AH,BL

; 1. AX = 009e

; write 009e to 5a2d

11C4:5FB5 A32D5A        MOV     [5A2D],AX

; if AL <= *BP (stored AL), make pc speaker sounds at 5fc5

11C4:5FB8 3A4600        CMP     AL,[BP+00]

11C4:5FBB 7608          JBE     5FC5

; else, write an empty block

11C4:5FBD B80000        MOV     AX,0000
; clear AX

11C4:5FC0 83C602        ADD     SI,+02
; move SI forward

11C4:5FC3 EB09          JMP     5FCE

; skip lodsw, and do stosw

; get current state of PC speaker

11C4:5FC5 E461          IN      AL,61

; toggle speaker on/off bit (^ 00000010)

; and clear bit 0 (& 11111110)

11C4:5FC7 3402          XOR     AL,02

11C4:5FC9 24FE          AND     AL,FE

; change state of PC speaker

11C4:5FCB E661          OUT     61,AL

/* now we load a word from file buffer and write it to video segment */

; load from DS:SI (EXOD.IBM)

11C4:5FCD AD            LODSW

; store in ES:DI (video segment)

11C4:5FCE AB            STOSW

; loop 7

11C4:5FCF E2D3          LOOP    5FA4

}

; increment BX on stack by 0101 (BL and BH increment by one row each)

11C4:5FD1 8146020101    ADD     WORD PTR [BP+02],0101

; loop back to 5f81 until DL == 0

11C4:5FD6 FECA          DEC     DL

11C4:5FD8 75A7          JNZ     5F81

; increment stack pointer by 4 (to pass second storage of AX & BX)

11C4:5FDA 83C404        ADD     SP,+04

; restore & return

11C4:5FDD 07            POP     ES

11C4:5FDE 5F            POP     DI

11C4:5FDF 5E            POP     SI

11C4:5FE0 5D            POP     BP

11C4:5FE1 5A            POP     DX

11C4:5FE2 59            POP     CX

11C4:5FE3 5B            POP     BX

11C4:5FE4 58            POP     AX

11C4:5FE5 9D            POPF

11C4:5FE6 C3            RET
; ah = ff or 00

; bx = starting row on dest,source

; cx = starting column
; dx = # of cols,rows of line segments (not pixels)
# 5f6c   pushf

# 5f6d   push ax

# 5f6e   push bx

; bp+08
# 5f6f   push cx

; bp+06
# 5f70   push dx

; bp+04
# 5f71   push bp

; bp+02
; clear right 3 bits (and 11111000) & push

# 5f72   and al,f8

# 5f74   push ax

; bp+00
; bp => stack

# 5f75   mov bp,sp
; note that ax has been pushed a second time

; begin to reassign registers as follows:
;  bx = column offset

;  ch,cl = # of cols,rows (for loop counter)

;  dh,dl = row offset on dest,source
; set cl = # of rows
# 5f77   mov cl,dl
; set dx = starting row on dest,source

# 5f79   mov dx,bx
; top of row loop
; ch = # of cols (from stack)
# 5f7b   mov ch,[bp+05]

; bx = starting col (from stack)

# 5f7e   mov bx,[bp+06]

; top of column loop

# 5f81   mov ax,0001


; set ax = nonzero for write
; if original ah was 00, skip the sounds
# 5f84   cmp byte ptr [bp+01],00

# 5f88   jz 5faf
; i presume this helps generate randomness

# 5f8a   push bx
# 5f8c   mov ax,[5a2d]

# 5f8e   add al,1d

# 5f90   mov bl,al

# 5f92   add al,ah

# 5f94   mov ah,bl

# 5f96   mov [5a2d],ax
# 5f99   pop bx
; if current al <= original al, make pc speaker sounds

# 5f9a   cmp al,[bp+00]

# 5f9d   jbe 5fa4
; else, write an empty block

# 5f9f   mov ax,0000


; set ax = 0 for blank

# 5fa2   jmp 5faf
; get current state of pc speaker

# 5fa4   in al,61

; toggle speaker on/off bit (00000010)

# 5fa6   xor al,02

# 5fa8   and al,fe

; change state of pc speaker

# 5faa   out 61,al
# 5fac   mov ax,0001


; set ax = nonzero for write
; NOTE:

; the old code just did a lodsw/stosw here, but now we have the overhead of

; a far call and various push/pops along the way, so it runs noticeably

; slower in dosbox.  One way to optimize would be to move all this logic

; (including the sfx) to the driver, but I’m not yet sure how to do this
; cleanly.

; call video.display_exod_line()
# 5faf   call 5fcb
# increment column offset by 8 pixels

# 5fb2   add bx,+08

; advance to next “line” segment within row
# 5fb5   dec ch
# 5fb7   jnz 5f81
; increment row offset on dest,source

# 5fb9   inc dh

# 5fbb   inc dl

; advance to next row
# 5fbd   dec cl

# 5fbf   jnz 5f7b
; reset stack before return

# 5fc1   add sp,+02
# 5fc4   pop bp

# 5fc5   pop dx

# 5fc6   pop cx

# 5fc7   pop bx

# 5fc8   pop ax

# 5fc9   popf

# 5fca   ret

}

video.display_exod_line() – 5fcb
{

# 5fcb   push bp

; call call_video_drv(0048,...)

# 5fcc   lea bp,[0048]

# 5fd0   call 60b8

# 5fd3   pop bp

# 5fd4   ret

}

video.display_blank_intro() – 5fd5

{

# 5fd5   push bp

; call call_video_drv(0045,...)

# 5fd6   lea bp,[0045]

# 5fda   call 60b8

# 5fdd   pop bp

# 5fde   ret

}

; 5fdf – 5fe6 = unused (reset to 0x00)
/* constant values for animation sequences */

; in each section:

; the first byte indicates the first direction (0-3) – towards dragon

; the second byte indicates the second direction (3-0) – away from dragon

; the third byte indicates the third direction (0-3) – towards dragon

; incremental values

5fe7 = 01

5fe8 = FF  (or –1)

5fe9 = 01

; values at which to stop AL (sequence counter)

5fea = 04

5feb = FF

5fec = 04

; values at which to stop BL (column counter)

5fed = 34   (52)

5fee = 2b   (43)

5fef = 31   (49)

; initial values of AL (start of sequence)

5ff0 = 00

5ff1 = 03

5ff2 = 00

; there are a total of 16 frames in animate.dat

; All 16 frames are cycled once per direction

; There are 4 frames / sequence, and 4 sequences / direction

move_warriors() – 5ff3

{

; set SI = 0002, BX = 002A (42 dec), AH = 00

11C4:5FF3 BE0200        MOV     SI,0002

11C4:5FF6 BB2A00        MOV     BX,002A

11C4:5FF9 B400          MOV     AH,00

; call check_keystroke()

11C4:5FFB E8CC2A        CALL    8ACA

; if nonzero (keystroke), return (at 6023)

11C4:5FFE 7523          JNZ     6023

; else set AL = byte at 5FF0 + 2 (00,03,00)

11C4:6000 8A84F05F      MOV     AL,[SI+5FF0]

; call display_animation_frame()

11C4:6004 E81D00        CALL    6024

; wait a while (0x9000 loops)

11C4:6007 B90090        MOV     CX,9000

{

11C4:600A E2FE          LOOP    600A

}

; AL += byte at 5fe7 + offset (01,FF,01 => 01,02,01)

11C4:600C 0284E75F      ADD     AL,[SI+5FE7]

; if AL != byte at 5fea + offset, call unknown4 at 6004

; (01,02,01 == 04,FF,04)

11C4:6010 3A84EA5F      CMP     AL,[SI+5FEA]

11C4:6014 75EE          JNZ     6004

; BL += (01,FF,01)

11C4:6016 029CE75F      ADD     BL,[SI+5FE7]

; if BL != byte at 5fed + offset, call 5ffb

; BL == (31,2b,34)

11C4:601A 3A9CED5F      CMP     BL,[SI+5FED]

11C4:601E 75DB          JNZ     5FFB

; decrement SI (offset)

11C4:6020 4E            DEC     SI

; jump to 5ffb if SI is not yet negative

11C4:6021 79D8          JNS     5FFB

; return

11C4:6023 C3            RET

}

removed: display_animation_frame() - 6024

{

; AL = 00, BL = 2A

; AL = sequence number (0-3)

; BL = column offset from pixel 0x14, counts once every 2 pixels

; store

11C4:6024 9C            PUSHF

11C4:6025 50            PUSH    AX

11C4:6026 53            PUSH    BX

11C4:6027 51            PUSH    CX

11C4:6028 52            PUSH    DX

11C4:6029 56            PUSH    SI

11C4:602A 57            PUSH    DI

11C4:602B 06            PUSH    ES

; ES = video segment (B800)

11C4:602C 8E061541      MOV     ES,[4115]

; multiply BX by 2 and add 14 (column position offset)

11C4:6030 D1E3          SHL     BX,1

11C4:6032 83C314        ADD     BX,+14

; AX *= 0x05c0 (1472)

; there are 1472 bytes per sequence of animation

; AX will become an offset into animate.dat to pull the desired sequence

11C4:6035 B9C005        MOV     CX,05C0

11C4:6038 F7E1          MUL     CX

; set DI = AX = 0

11C4:603A 8BF8          MOV     DI,AX

; multiply 0x170 (368 dec) * bits 0-1 of BX

; there are 368 bytes per frame of animation (16 rows * 23 bytes)

; bits 0-1 of BX (column offset) determines the frame

; since there are four frames in each sequence

11C4:603C B87001        MOV     AX,0170

11C4:603F 8BD3          MOV     DX,BX

11C4:6041 81E20300      AND     DX,0003

11C4:6045 F7E2          MUL     DX

; Add in DI (passed value for AX)

11C4:6047 03C7          ADD     AX,DI

; AX at this point is a byte index into animate.dat

; divide BX by 4 (since there are 4 pixels / byte)

11C4:6049 D1EB          SHR     BX,1

11C4:604B D1EB          SHR     BX,1

; set DX = BX (byte column offset) and SI = AX (animate.dat byte index)

11C4:604D 8BD3          MOV     DX,BX

11C4:604F 8BF0          MOV     SI,AX

; set SI += 432D

11C4:6051 8DB42D43      LEA     SI,[SI+432D]

; set BX = 0150

11C4:6055 BB5001        MOV     BX,0150

; loop 0x10 times (16 rows)

11C4:6058 B81000        MOV     AX,0010

{

; map DI to video buffer (starting at row 0x0A8 (half of 0x0150))

11C4:605B 8BBF625A      MOV     DI,[BX+5A62]

; increment BX for next row 

11C4:605F 83C302        ADD     BX,+02

; move DI forward DX bytes (byte column offset)

11C4:6062 03FA          ADD     DI,DX

; write a 00 to DI – 1 (to erase byte before animation)

11C4:6064 26            ES:

11C4:6065 C645FF00      MOV     BYTE PTR [DI-01],00

; move 0x17 bytes (23 dec) from animate.dat to video buffer

11C4:6069 B91700        MOV     CX,0017

11C4:606C F3            REPZ

11C4:606D A4            MOVSB

; write a 00 to DI (to erase byte after animation)

11C4:606E 26            ES:

11C4:606F C60500        MOV     BYTE PTR [DI],00

; decrement AX

11C4:6072 48            DEC     AX

; if AX != 0, loop back to 605b

11C4:6073 75E6          JNZ     605B

}

; restore & return

11C4:6075 07            POP     ES

11C4:6076 5F            POP     DI

11C4:6077 5E            POP     SI

11C4:6078 5A            POP     DX

11C4:6079 59            POP     CX

11C4:607A 5B            POP     BX

11C4:607B 58            POP     AX

11C4:607C 9D            POPF

11C4:607D C3            RET

}

video.display_animation_frame() – 6024

{

# 6024   push bp

; this next line is temporary...

; call frame_manager()

# 6025   call 907d
; call call_video_drv(0054,...)

# 6028   lea bp,[0054]

# 602c   call 60b8

# 602f   pop bp

# 6030   ret

}

; 6031-607d = unused (reset to 0x00)
/* Video Mode Functions */

removed: set_video_mode() – 607e

{

; push (store as 1)

11C4:607E 9C            PUSHF

11C4:607F 50            PUSH    AX

11C4:6080 53            PUSH    BX

11C4:6081 52            PUSH    DX

11C4:6082 55            PUSH    BP

; get current video mode

11C4:6083 B40F          MOV     AH,0F

11C4:6085 CD10          INT     10


; save video mode in CX

11C4:6087 8BC8          MOV     CX,AX

; if AL != 07 (hercules video), jump to 60D9 (CGA)

11C4:6089 3C07          CMP     AL,07

11C4:608B 754C          JNZ     60D9

; get equipment list

11C4:608D CD11          INT     11


; save equip list in CX

11C4:608F 8BC8          MOV     CX,AX

; store ES

11C4:6091 06            PUSH    ES

; copy “B800:0000” into ES:BX

11C4:6092 8E061541      MOV     ES,[4115]

11C4:6096 BB0000        MOV     BX,0000

; Copy value at ES:BX into DX

11C4:6099 26            ES:

11C4:609A 8B17          MOV     DX,[BX]

; Copy 5555 in to addr ES:BX & goto 60FF if failed

11C4:609C 26            ES:

11C4:609D C7075555      MOV     WORD PTR [BX],5555

11C4:60A1 26            ES:

11C4:60A2 813F5555      CMP     WORD PTR [BX],5555

11C4:60A6 7557          JNZ     60FF

; Copy AAAA in to addr ES:BX & goto 60FF if failed 

11C4:60A8 26            ES:

11C4:60A9 C707AAAA      MOV     WORD PTR [BX],AAAA

11C4:60AD 26            ES:

11C4:60AE 813FAAAA      CMP     WORD PTR [BX],AAAA

11C4:60B2 754B          JNZ     60FF

; Copy D221 in to addr ES:BX & goto 60FF if failed

11C4:60B4 26            ES:

11C4:60B5 C70721D2      MOV     WORD PTR [BX],D221

11C4:60B9 26            ES:

11C4:60BA 813F21D2      CMP     WORD PTR [BX],D221

11C4:60BE 753F          JNZ     60FF


; move DX back into addr ES:BX

11C4:60C0 26            ES:

11C4:60C1 8917          MOV     [BX],DX

; set AX,ES = 0000, and BX = 0410

11C4:60C3 B80000        MOV     AX,0000

11C4:60C6 8EC0          MOV     ES,AX

11C4:60C8 BB1004        MOV     BX,0410

; copy value at CS:0410 into AX

11C4:60CB 26            ES:

11C4:60CC 8B07          MOV     AX,[BX]

; if AX does not match Equip List in CX, jump to 60FF

11C4:60CE 3BC1          CMP     AX,CX

11C4:60D0 752D          JNZ     60FF

; Mask out bit 4 of AX (sets 40x25 as initial video in equip list)

11C4:60D2 25EFFF        AND     AX,FFEF

; write equip list to addr ES:BX (CS:0410)

11C4:60D5 26            ES:

11C4:60D6 8907          MOV     [BX],AX

; restore ES

11C4:60D8 07            POP     ES

; set cga video mode

11C4:60D9 B400          MOV     AH,00

11C4:60DB B004          MOV     AL,04

11C4:60DD CD10          INT     10

; set background black

11C4:60DF B40B          MOV     AH,0B

11C4:60E1 B700          MOV     BH,00

11C4:60E3 B300          MOV     BL,00

11C4:60E5 CD10          INT     10

; set palette cyan-magenta-white

11C4:60E7 B40B          MOV     AH,0B

11C4:60E9 B701          MOV     BH,01

11C4:60EB B301          MOV     BL,01

11C4:60ED CD10          INT     10

; set as ega & set new memory location

# 60d9   mov ah,00

# 60db   mov al,13

# 60dd   int 10

# 60df   mov ax,cs

# 60e1   add ah,0a

# 60e4   mov [60e9],ax

# 60e7   jmp 60ef
; 60e9-60ea

; value: data segment for file buffer

; clear bytes 6220 and 6221 (used for positioning text)

11C4:60EF C606216200    MOV     BYTE PTR [6221],00

11C4:60F4 C606206200    MOV     BYTE PTR [6220],00

; pop (stored as 1)

11C4:60F9 5D            POP     BP

11C4:60FA 5A            POP     DX

11C4:60FB 5B            POP     BX

11C4:60FC 58            POP     AX

11C4:60FD 9D            POPF

; return to 5D10

11C4:60FE C3            RET


/* This is where we go if we cannot set video mode */

; load ptr to string at 5CBA into SI, “unable to access graphics display”

11C4:60FF 8D36BA5C      LEA     SI,[5CBA]

; set foreground color

11C4:6103 B307          MOV     BL,07

11C4:6105 FC            CLD

; read char at SI into AL & increment SI

11C4:6106 AC            LODSB

; jump to 6111 if AL (char to write) is 00 (end of string)

11C4:6107 3C00          CMP     AL,00

11C4:6109 7406          JZ      6111

; display char in AL

11C4:610B B40E          MOV     AH,0E

11C4:610D CD10          INT     10

; loop back to 6106

11C4:610F EBF5          JMP     6106

; halt on error

11C4:6111 EBFE          JMP     6111

}

video.set_video_mode() – 607e

{

607e
push bp

; call call_video_drv(0000,...)

607f
lea bp,[0000]
6083
call 60b8
6086
mov word ptr [6220],0000

608c
pop bp
608d
ret

}
video.load_blank() – 608e

{

608e
push bp

; call call_video_drv(0027,...)

608f
lea bp,[0027]

6093
call 60b8

6096
pop bp

6097
ret

}

video.load_exod() – 6098

{

6098
push bp

; call call_video_drv(002a,...)

6099
lea bp,[002a]

609d
call 60b8

60a0
pop bp

60a1
ret

}

video.load_animate() – 60a2

{

60a2
push bp

; call call_video_drv(002d,...)

60a3
lea bp,[002d]

60a7
call 60b8

60aa
pop bp

60ab
ret

}

/* Driver Functions */

; data

; 60ac-60af – video driver location

; 60b0-60b3 – audio driver location

; 60b4-60b7 – sound driver location (unused)
call_video_drv(bp,...) – 60b8

{

# 60b8
mov [60ac],bp

# 60bc
call far [60ac]

# 60c0
ret

}
call_audio_drv(bp,...) – 60c1

{

# 60c1
mov [60b0],bp

# 60c5
call far [60b0]

# 60c9
ret

}

call_sfx_drv(bp,...) – 60ca

{

# 60ca
mov [60b4],bp

# 60ce
call far [60b4]

# 60d2
ret

}

/* New Configuration Functions */

; 60d3 = frame limiter byte (00 = disabled, 01 = enabled)

; 60d4 = autosave byte (00 = disabled, 01 = enabled)

; 60d5 = monster probability byte (x/(x+80)) – default = f7

; 60d6-60dc = unused

get_config_info() – 60dd

{

; gets all flags from int 65

# 60dd
push ax

# 60de
push dx

; save frame limiter flag

# 60df
mov ah,01
# 60e1
int 65

# 60e3
mov [60d3],al

; save video driver address

# 60e6
mov ah,02

# 60e8
int 65

# 60ea
mov [60ac],ax

# 60ed
mov [60ae],dx

# 60f1
pop dx

# 60f2
pop ax

# 60f3
ret

}

; 60f4-6112 – unused (reset to 0x00)
/* Data */

; stack

; zeroes (stack pointer begins at 6220, goes down towards 6113)

; 6113-6232

; ???

11C4:6232 0003          ADD     [BP+DI],AL

11C4:6234 0203          ADD     AL,[BP+DI]

11C4:6236 0204          ADD     AL,[SI]

11C4:6238 0302          ADD     AX,[BP+SI]

11C4:623A 010A          ADD     [BP+SI],CX

11C4:623C 0A10          OR      DL,[BX+SI]

; strings

; 623D – 6249

; “Calm  Wind”

; 624A - 6256

; “North Wind”

; 6257 - 6263

; “South Wind”

; 6264 - 6270

; “East  Wind”

; 6271 – 627D

; “West  Wind”

; 627E - 6292

; “Unable to read file ”

; 6293 – 62A7

; “Unable to write file ”

; 62A8 – 62B8

; “Wrong diskette!”

; 62B9 – 62C8

; “               ”

; zeroes (62c9)

11C4:62C9 0000          ADD     [BX+SI],AL

through

11C4:86C8 0000          ADD     [BX+SI],AL

; 86C9 – 86CA

; value = B800

/* String Functions */

write_out_string(DS:SI) - 86cb

{

; DS:SI = location of string

; store registers & clear direction flag

11C4:86CB 9C            PUSHF

11C4:86CB 50            PUSH    AX

11C4:86CD 56            PUSH    SI

11C4:86CE FC            CLD

; set CX = 0000

11C4:86CF B90000        MOV     CX,0000

; loop until end of string (AL == 00)

{

; load string element at DS:SI into AX, SI++

11C4:86D2 AC            LODSB

; if string element is zero, exit loop & return at 86dd

11C4:86D3 3C00          CMP     AL,00

11C4:86D5 7406          JZ      86DD

; otherwise, increment CX

11C4:86D7 41            INC     CX

; call cursor_position()

11C4:86D8 E81100        CALL    86EC

; loop back to 86D2

11C4:86DB EBF5          JMP     86D2

}

; restore registers & Return

11C4:86DD 5E            POP     SI

11C4:86DE 58            POP     AX

11C4:86DF 9D            POPF

11C4:86E0 C3            RET

}

print_string(DS:SI) - 86e1

{

; store CX

11C4:86E1 51            PUSH    CX

; call write_out_string(DS:SI)

11C4:86E2 E8E6FF        CALL    86CB

; restore CX & return

11C4:86E5 59            POP     CX

11C4:86E6 C3            RET

}

set_string_position(DX) - 86e7

{

; DX = position of string on screen

; 6220 = DL (column position) (0x00)

; 6221 = DH (row number) (0x18 = 24)

11C4:86E7 87162062      XCHG    DX,[6220]

; return

11C4:86EB C3            RET

}

cursor_position() - 86ec

{

; 6220 = horizontal character position (column)

; 6221 = vertical character position (row)

; video mode 0x04 -> 40 (0x28) cols x 25 (0x19) rows

; save AX

11C4:86EC 50            PUSH    AX

; If AL = 08 (backspace char), jump to 870A (to decrement char position)

11C4:86ED 3C08          CMP     AL,08

11C4:86EF 7419          JZ      870A

; call display_char()

11C4:86F1 E82C00        CALL    8720

; increment value at 6220 (move forward one char)

11C4:86F4 FE062062      INC     BYTE PTR [6220]

; if value != 28 (end of row), return at 8708

11C4:86F8 803E206228    CMP     BYTE PTR [6220],28

11C4:86FD 7509          JNZ     8708

; else move cursor forward one row & back to beginning of row

11C4:86FF FE062162      INC     BYTE PTR [6221]

11C4:8703 C606206200    MOV     BYTE PTR [6220],00

; restore AX & return

11C4:8708 58            POP     AX

11C4:8709 C3            RET

; Backspace found: Decrement value at 6220 (move back one char)

11C4:870A FE0E2062      DEC     BYTE PTR [6220]

; if value at 6220 != FF (beginning of row) jump to 8708 (to return)

11C4:870E 803E2062FF    CMP     BYTE PTR [6220],FF

11C4:8713 75F3          JNZ     8708

; else move cursor to end of row, and back one row

11C4:8715 C606206227    MOV     BYTE PTR [6220],27

11C4:871A FE0E2162      DEC     BYTE PTR [6221]

; jump to 8708 (to return)

11C4:871E EBE8          JMP     8708

}

removed: display_char() - 8720

{

; AL = ASCII character

; 6220 = column position

; 6221 = row position

; store registers, clear direction flag

11C4:8720 9C            PUSHF

11C4:8721 50            PUSH    AX

11C4:8722 53            PUSH    BX

11C4:8723 56            PUSH    SI

11C4:8724 06            PUSH    ES

11C4:8725 FC            CLD

; ES = video segment

11C4:8726 8E06C986      MOV     ES,[86C9]

; set AH as 00

11C4:872A B400          MOV     AH,00

; multiply ascii char code * 16 (16 bytes in ascii char)

11C4:872C D1E0          SHL     AX,1

11C4:872E D1E0          SHL     AX,1

11C4:8730 D1E0          SHL     AX,1

11C4:8732 D1E0          SHL     AX,1

; set Source Index = ptr to 8x8 pixel character

; (76C9 is where charset.ult should be loaded, but it is not!)

11C4:8734 8BF0          MOV     SI,AX

11C4:8736 8DB4C976      LEA     SI,[SI+76C9]

; source index = ptr to character ?

; copy row number into BX

11C4:873A B700          MOV     BH,00

11C4:873C 8A1E2162      MOV     BL,[6221]

; set BX = byte offset for rows

; BX = BX * 64 + BX * 256 = BX * 320 (320 = byte offset for one row of chars)

11C4:8740 D1E3          SHL     BX,1

11C4:8742 D1E3          SHL     BX,1

11C4:8744 D1E3          SHL     BX,1

11C4:8746 D1E3          SHL     BX,1

11C4:8748 D1E3          SHL     BX,1

11C4:874A D1E3          SHL     BX,1

11C4:874C 8BC3          MOV     AX,BX

11C4:874E D1E3          SHL     BX,1

11C4:8750 D1E3          SHL     BX,1

11C4:8752 03D8          ADD     BX,AX

; copy column number

11C4:8754 B400          MOV     AH,00

11C4:8756 A02062        MOV     AL,[6220]

; multiply column * 2 (since there are 2 bytes per character)

11C4:8759 D1E0          SHL     AX,1

; set BX as byte offset = bytes for row + bytes for char

11C4:875B 03D8          ADD     BX,AX

; load 8 words (8 pixels each) at DS:SI into 8 rows on video display

; starting at byte offset BX

; this creates an 8x8 character

11C4:875D AD            LODSW

11C4:875E 26            ES:

11C4:875F 8907          MOV     [BX],AX

11C4:8761 AD            LODSW

11C4:8762 26            ES:

11C4:8763 894750        MOV     [BX+50],AX

11C4:8766 AD            LODSW

11C4:8767 26            ES:

11C4:8768 8987A000      MOV     [BX+00A0],AX

11C4:876C AD            LODSW

11C4:876D 26            ES:

11C4:876E 8987F000      MOV     [BX+00F0],AX

11C4:8772 AD            LODSW

11C4:8773 26            ES:

11C4:8774 89870020      MOV     [BX+2000],AX

11C4:8778 AD            LODSW

11C4:8779 26            ES:

11C4:877A 89875020      MOV     [BX+2050],AX

11C4:877E AD            LODSW

11C4:877F 26            ES:

11C4:8780 8987A020      MOV     [BX+20A0],AX

11C4:8784 AD            LODSW

11C4:8785 26            ES:

11C4:8786 8987F020      MOV     [BX+20F0],AX

; changes to character writing methods

; we need to use these registers now

# 8726   push di

# 8727   push cx

# 8728   push dx

; get video segment

# 8729   mov es,[86c9]

; calculate offset into charset.ult

# 873d   mov ah,00

# 873f   mov dx,0020      ; 0x20 bytes per EGA character

# 8732   mul dx           ; offset from start of charset.ult to start of char

# 8734   mov si,ax

# 8736   lea si,[si+XXXX] ; SI = offset from start of segment to start of char

; calculate row offset into video buffer

# 873a   mov ah,00

# 873c   mov al,[6221]    ; row number

# 873f   mov dx,0A00      ; 0xA00 bytes in 1 VGA 40-char row

# 8742   mul dx           ; # of bytes to start of row number

# 8744   mov bx,ax

; calculate col offset starting at row offset

# 8746   mov ah,00

# 8748   mov al,[6220]    ; col number

# 874b   mov dl,08

# 874d   mul dl           ; 8 bytes across 1 VGA column

; offset into video buffer for start of text

# 874f   add bx,ax

; in future load charset, but for now do nothing

# 8751   call 8892

; set vars for loop

# 8754   mov di,0000

# 8757   mov cx,0008

{

# 875a   mov dx,0004

{

; read a byte, unpack, and write a word

# 875d   lodsb

# 875e   call 9061   ; unpack_video_data()

# 8761   es:

# 8762   mov [bx+di],ax

# 8764   add di,+02  ; move DI forward by one word

# 8767   dec dx

# 8768   jnz YYYY

}

# 876a   add di,0138    ; move DI to beginning of next row

# 876e   loop ZZZZ

}

# 8770   pop dx

# 8771   pop cx

# 8772   pop di

; the above would work if charset.ult were loaded, but since it is not:

# push cx

# push dx

# mov ah,02

# mov bh,00

# mov dx,[6220]

# int 10

# mov ah,09

# mov bl,0f

# mov cx,0001

# int 10

# pop dx

# pop cx

# jmp 878a

; restore & return

11C4:878A 07            POP     ES

11C4:878B 5E            POP     SI

11C4:878C 5B            POP     BX

11C4:878D 58            POP     AX

11C4:878E 9D            POPF

11C4:878F C3            RET

}

video.display_char() - 8720

{
# 8720   push bp

# 8721   push cx

; set ch,cl = *6221,*6220 = cursor row,col

# 8722   mov cx,[6220]

; call call_video_drv(0015,...)

# 8726   lea bp,[0015]
# 872a   call 60b8
# 872d   pop cx

# 872e   pop bp
# 872f   ret

}

/* Custom Interrupt Functions */

set_interrupt(al,cs:bx) – 8730

{

; al = interrupt number

; cs:bx = location of new interrupt handler

8730   pushf

8731   push ax

8732   push di

8733   push es

; set di = offset of interrupt vector (int*4)

8734   xor ah,ah

8736   shl ax,1

8738   shl ax,1

873a   mov di,ax

; set es = 0000

873c   xor ax,ax

873e   mov es,ax

; save cs:dx at es:di (0000:int*4)

8740   cld

8741   mov ax,bx

8743   stosw

8744   mov ax,cs

8746   stosw

8747   pop es

8748   pop di

8749   pop ax

874a   popf

874b   ret

}

/* Custom Error Handling Functions */

handle_file_error() – 874c

{

; prints a message and waits for a keypress

; ds:si = string to write
# 874c   push ax

# 874d   push dx

# 874e   push si

; call print_message(ds:si,1800)

# 874f   mov dx,1800

# 8752   call 8d9e

; check keystroke

# 8755   mov ah,01

# 8757   int 16

; if no keystroke (zero), loop back

# 8759   jz 8755
; call get_keystroke()

# 875b   call 8add
; call print_message(“          “,1800)

# 875e   lea si,[62b9]

# 8762   call 8d9e

# 8765   pop si

# 8766   pop dx

# 8767   pop ax

# 8768   ret

}

; 8769-878f = unused (reset to 0x00)
/* Other Functions */

reset_al() - 8790

{

11C4:8790 B000          MOV     AL,00

11C4:8792 C3            RET

}

get_current_drive() - 8793

{

; store; Base Pointer = Stack Pointer at BP

11C4:8793 51            PUSH    CX

11C4:8794 52            PUSH    DX

11C4:8795 1E            PUSH    DS

11C4:8796 06            PUSH    ES

11C4:8797 55            PUSH    BP

11C4:8798 8BEC          MOV     BP,SP

11C4:879A 57            PUSH    DI

11C4:879B 56            PUSH    SI

; get current default drive

11C4:879C B419          MOV     AH,19

11C4:879E CD21          INT     21

; If drive <= 1 (drive A or B), jump to 87A6

11C4:87A0 3C01          CMP     AL,01

11C4:87A2 7602          JBE     87A6

; else set AL = 00

11C4:87A4 B000          MOV     AL,00

; set DL (column pos) = drive number

11C4:87A6 8AD0          MOV     DL,AL

; loop 4 or 10 times (depends on drive letter)

11C4:87A8 BE0400        MOV     SI,0004

11C4:87AB B110          MOV     CL,10

{

; set AX = 0201, DH (row pos) = 00, CH = 09

11C4:87AD B80102        MOV     AX,0201

11C4:87B0 B600          MOV     DH,00

11C4:87B2 B509          MOV     CH,09

; set ES = C000, BX = 0000

11C4:87B4 BB00C0        MOV     BX,C000

11C4:87B7 8EC3          MOV     ES,BX

11C4:87B9 33DB          XOR     BX,BX

; set cursor position (row = 00, col = 00 or 01)

11C4:87BB CD13          INT     13

; If drive < 1 (drive A), jump to 87C8

11C4:87BD 7209          JB      87C8

; if Cl-- ==0, jump to 87D1

11C4:87BF FEC9          DEC     CL

11C4:87C1 740E          JZ      87D1

11C4:87C3 BE0400        MOV     SI,0004

11C4:87C6 EBE5          JMP     87AD

; SI--

11C4:87C8 4E            DEC     SI

; if 

11C4:87C9 75E2          JNZ     87AD

}

; return at to 87D4

11C4:87CE EB04          JMP     87D4

11C4:87D0 90            NOP

; set BX = 0000

11C4:87D1 BB0000        MOV     BX,0000

; restore, return AL as value in BL, return

11C4:87D4 5E            POP     SI

11C4:87D5 5F            POP     DI

11C4:87D6 8BE5          MOV     SP,BP

11C4:87D8 5D            POP     BP

11C4:87D9 07            POP     ES

11C4:87DA 1F            POP     DS

11C4:87DB 5A            POP     DX

11C4:87DC 59            POP     CX

11C4:87DD 58            POP     AX

11C4:87DE 8AC3          MOV     AL,BL

11C4:87E0 5B            POP     BX

11C4:87E1 9D            POPF

11C4:87E2 C3            RET

}

write_char()

{

; it looks like this function is not called by ULTIMA.COM

; store DS

11C4:87E3 1E            PUSH    DS

; set DS = video segment

11C4:87E4 36            SS:

11C4:87E5 8E1EC986      MOV     DS,[86C9]

; copy 8 words (each 8 bits long) into 8 rows each

; an 8x8 character?

11C4:87E9 8907          MOV     [BX],AX

11C4:87EB 894750        MOV     [BX+50],AX

11C4:87EE 8987A000      MOV     [BX+00A0],AX

11C4:87F2 8987F000      MOV     [BX+00F0],AX

11C4:87F6 89870020      MOV     [BX+2000],AX

11C4:87FA 89875020      MOV     [BX+2050],AX

11C4:87FE 8987A020      MOV     [BX+20A0],AX

11C4:8802 8987F020      MOV     [BX+20F0],AX

; restore & return

11C4:8806 1F            POP     DS

11C4:8807 C3            RET

}

; 8808()

{

; passed:

; AX = 0B0B, BX = 0000, BP = 62C9, DI = 0142

; store

11C4:8808 9C            PUSHF

11C4:8809 50            PUSH    AX

11C4:880A 53            PUSH    BX

11C4:880B 51            PUSH    CX

11C4:880C 52            PUSH    DX

11C4:880D 56            PUSH    SI

11C4:880E 57            PUSH    DI

11C4:880F 06            PUSH    ES

; clear direction flag

11C4:8810 FC            CLD

; move into ES, value at 86C9 (video display, B800)

11C4:8811 8E06C986      MOV     ES,[86C9]

; DH = AL (0x0B)

11C4:8815 8AF0          MOV     DH,AL

; leftshift by 2 bits (mul * 4) (0x2C)

11C4:8817 D0E6          SHL     DH,1

11C4:8819 D0E6          SHL     DH,1

; DL = value at AL (0x0B)

11C4:881B 8AD0          MOV     DL,AL

; SI = value at BX (2C0B)

11C4:881D 8B37          MOV     SI,[BX]

; BX ++

11C4:881F 43            INC     BX

; bitmask SI to LO bits only

11C4:8820 81E6FF00      AND     SI,00FF

; leftshift 6 bits

11C4:8824 D1E6          SHL     SI,1

11C4:8826 D1E6          SHL     SI,1

11C4:8828 D1E6          SHL     SI,1

11C4:882A D1E6          SHL     SI,1

11C4:882C D1E6          SHL     SI,1

11C4:882E D1E6          SHL     SI,1

; SI += BP

11C4:8830 03F5          ADD     SI,BP

; set CX = 0008

11C4:8832 B90800        MOV     CX,0008

; loop this 8 times

{

; move 2 words from DS:DI to ES:DI (video)

11C4:8835 A5            MOVSW

11C4:8836 A5            MOVSW


; increment DI += 4C

11C4:8837 83C74C        ADD     DI,+4C

11C4:883A E2F9          LOOP    8835


}


; DI += 1D80

11C4:883C 81C7801D      ADD     DI,1D80

; set CX = 0008

11C4:8840 B90800        MOV     CX,0008

; loop this 8 times

{

11C4:8843 A5            MOVSW

11C4:8844 A5            MOVSW

; increment DI += 4C

11C4:8845 83C74C        ADD     DI,+4C

11C4:8848 E2F9          LOOP    8843

}

11C4:884A 81EF7C22      SUB     DI,227C

11C4:884E FECA          DEC     DL

11C4:8850 75CB          JNZ     881D

11C4:8852 81C78002      ADD     DI,0280

11C4:8856 8ACE          MOV     CL,DH

11C4:8858 B500          MOV     CH,00

11C4:885A 2BF9          SUB     DI,CX

11C4:885C FECC          DEC     AH

11C4:885E 75BB          JNZ     881B

; restore & return

11C4:8860 07            POP     ES

11C4:8861 5F            POP     DI

11C4:8862 5E            POP     SI

11C4:8863 5A            POP     DX

11C4:8864 59            POP     CX

11C4:8865 5B            POP     BX

11C4:8866 58            POP     AX

11C4:8867 9D            POPF

11C4:8868 C3            RET

}

clear_screen()

{

; it looks like this function is not called by ULTIMA.COM

11C4:8869 9C            PUSHF

11C4:886A 50            PUSH    AX

11C4:886B 51            PUSH    CX

11C4:886C 57            PUSH    DI

11C4:886D 06            PUSH    ES

; AX = 0000, clear direction flag

11C4:886E B80000        MOV     AX,0000

11C4:8871 FC            CLD

; ES = B800 (video), DI = 0000, CX = 0FA0

11C4:8872 8E06C986      MOV     ES,[86C9]

11C4:8876 BF0000        MOV     DI,0000

11C4:8879 B9A00F        MOV     CX,0FA0

; store AX (0’s) into ES:DI (video) : clear screen from 0000 – 0FA0

11C4:887C F3            REPZ

11C4:887D AB            STOSW

11C4:887E BF0020        MOV     DI,2000

11C4:8881 B9A00F        MOV     CX,0FA0

; store AX (0’s) into ES:DI (video) : clear screen from 2000 – 2FA0

11C4:8884 F3            REPZ

11C4:8885 AB            STOS


; clear first word of stack

11C4:8886 C70620620000  MOV     WORD PTR [6220],0000

; restore & return

11C4:888C 07            POP     ES

11C4:888D 5F            POP     DI

11C4:888E 59            POP     CX

11C4:888F 58            POP     AX

11C4:8890 9D            POPF

11C4:8891 C3            RET

}

do_nothing() - 8892

{

11C4:8892 C3            RET

}

; 8893

{

11C4:8893 9C            PUSHF

11C4:8894 50            PUSH    AX

11C4:8895 51            PUSH    CX

11C4:8896 57            PUSH    DI

11C4:8897 FC            CLD

11C4:8898 8BD9          MOV     BX,CX

; call get_keystroke()

11C4:889A E84002        CALL    8ADD

11C4:889D 3D080E        CMP     AX,0E08

11C4:88A0 7427          JZ      88C9

11C4:88A2 3D7F0E        CMP     AX,0E7F

11C4:88A5 7422          JZ      88C9

11C4:88A7 3D004B        CMP     AX,4B00

11C4:88AA 741D          JZ      88C9

11C4:88AC 3D0D1C        CMP     AX,1C0D

11C4:88AF 7411          JZ      88C2

11C4:88B1 3C20          CMP     AL,20

11C4:88B3 7225          JB      88DA

11C4:88B5 3C80          CMP     AL,80

11C4:88B7 7321          JNB     88DA

11C4:88B9 E31F          JCXZ    88DA

11C4:88BB AA            STOSB

; call cursor_position()

11C4:88BC E82DFE        CALL    86EC

11C4:88BF 49            DEC     CX

11C4:88C0 EBD8          JMP     889A

11C4:88C2 2BD9          SUB     BX,CX

11C4:88C4 5F            POP     DI

11C4:88C5 59            POP     CX

11C4:88C6 58            POP     AX

11C4:88C7 9D            POPF

11C4:88C8 C3            RET

11C4:88C9 3BD9          CMP     BX,CX

11C4:88CB 740D          JZ      88DA

11C4:88CD B008          MOV     AL,08

; call cursor_position()

11C4:88CF E81AFE        CALL    86EC

11C4:88D2 41            INC     CX

11C4:88D3 4F            DEC     DI

11C4:88D4 26            ES:

11C4:88D5 C60520        MOV     BYTE PTR [DI],20

11C4:88D8 EBC0          JMP     889A

11C4:88DA B0FE          MOV     AL,FE

; call 8E79

11C4:88DC E89A05        CALL    8E79

11C4:88DF EBB9          JMP     889A

}

; unknown5 – 88e1
{


; store

11C4:88E1 9C            PUSHF

11C4:88E2 50            PUSH    AX

11C4:88E3 51            PUSH    CX

11C4:88E4 56            PUSH    SI

11C4:88E5 57            PUSH    DI

; set direction flag

11C4:88E6 FD            STD

; set CX = 000F, SI = 6223

11C4:88E7 B90F00        MOV     CX,000F

11C4:88EA 8D362362      LEA     SI,[6223]

; SI += CX (6232)

11C4:88EE 03F1          ADD     SI,CX

; DI = SI = 6232

11C4:88F0 8BFE          MOV     DI,SI

; decrement DI (6231)

11C4:88F2 4F            DEC     DI

; clear carry flag

11C4:88F3 F8            CLC

; loop through SI = 6232 – 6224, DI = 6231 - 6223

{

; load byte at DS:SI into AL

11C4:88F4 AC            LODSB

; AL += *SI + C  (add value at next SI to AL, then add carry)

11C4:88F5 1204          ADC     AL,[SI]

; store value to ES:DI

11C4:88F7 AA            STOSB

; loop CX (15 dec) times

11C4:88F8 E2FA          LOOP    88F4


}

; set CX = 0010, DI = 6223

11C4:88FA B91000        MOV     CX,0010

11C4:88FD 8D3E2362      LEA     DI,[6223]

; DI += CX (6233)

11C4:8901 03F9          ADD     DI,CX

; loop through DI = 6233 – 6224, incrementing each byte at address

{

; decrement DI, then increment **DI

11C4:8903 4F            DEC     DI

11C4:8904 FE05          INC     BYTE PTR [DI]

; loop at most CX (16 dec) times or until  value at DI == 0

11C4:8906 E1FB          LOOPZ   8903

}

; set DL to value at 6223

11C4:8908 8A162362      MOV     DL,[6223]

; if DL < DH, return at 8914

11C4:890C 3AD6          CMP     DL,DH

11C4:890E 7204          JB      8914

; else DL -= DH, and jump back to recompare

11C4:8910 2AD6          SUB     DL,DH

11C4:8912 EBF8          JMP     890C

; restore & return

11C4:8914 5F            POP     DI

11C4:8915 5E            POP     SI

11C4:8916 59            POP     CX

11C4:8917 58            POP     AX

11C4:8918 9D            POPF

11C4:8919 C3            RET

}

; unknown6(BX,DX)

{

; BX = 

; DX = 

; store

11C4:891A 9C            PUSHF

11C4:891B 50            PUSH    AX

11C4:891C 53            PUSH    BX

11C4:891D 51            PUSH    CX

11C4:891E 52            PUSH    DX

; BX += DX

11C4:891F 03DA          ADD     BX,DX

11C4:8921 8B473C        MOV     AX,[BX+3C]

11C4:8924 8B573E        MOV     DX,[BX+3E]

; loop 8 times

11C4:8927 B90800        MOV     CX,0008

{

; swap *BX = AX (*(BX+3C) on first loop)

; swap *(BX+20) = AX

11C4:892A 8707          XCHG    AX,[BX]

11C4:892C 874720        XCHG    AX,[BX+20]

; swap *(BX+02) = DX (*(BX+3E) on first loop)

; swap *(BX+22) = DX

11C4:892F 875702        XCHG    DX,[BX+02]

11C4:8932 875722        XCHG    DX,[BX+22]

; increment BX by 4

11C4:8935 83C304        ADD     BX,+04

; loop 8 times

11C4:8938 E2F0          LOOP    892A

}

; restore

11C4:893A 5A            POP     DX

11C4:893B 59            POP     CX

11C4:893C 5B            POP     BX

11C4:893D 58            POP     AX

11C4:893E 9D            POPF

11C4:893F C3            RET

}

; unknown7

{

; store

11C4:8940 9C            PUSHF

11C4:8941 53            PUSH    BX

11C4:8942 52            PUSH    DX

; DX = 62C9

11C4:8943 8D16C962      LEA     DX,[62C9]

; decrement byte at stack:6233

11C4:8947 FE0E3362      DEC     BYTE PTR [6233]

; if *(6233) != 0, jump to 8958

11C4:894B 750B          JNZ     8958

; set BX = 0000

11C4:894D BB0000        MOV     BX,0000

; call unknown6(0000,62C9)

11C4:8950 E8C7FF        CALL    891A

; set *(6233) = 03

11C4:8953 C606336203    MOV     BYTE PTR [6233],03

; *(6234) --

11C4:8958 FE0E3462      DEC     BYTE PTR [6234]

; if *(6234) != 0, jump to 8969

11C4:895C 750B          JNZ     8969

; BX = 0840

11C4:895E BB4008        MOV     BX,0840

; call unknown6(0840,62C9)

11C4:8961 E8B6FF        CALL    891A

; set *(6234) = 02

11C4:8964 C606346202    MOV     BYTE PTR [6234],02

; *(6235) --

11C4:8969 FE0E3562      DEC     BYTE PTR [6235]

; if *(6235) != 0, jump to 897a

11C4:896D 750B          JNZ     897A

; BX = 0800

11C4:896F BB0008        MOV     BX,0800

; call unknown6(0800,62C9)

11C4:8972 E8A5FF        CALL    891A

; *(6235) = 03

11C4:8975 C606356203    MOV     BYTE PTR [6235],03

; *(6236) --

11C4:897A FE0E3662      DEC     BYTE PTR [6236]

; if *(6236) != 0, jump to 898B

11C4:897E 750B          JNZ     898B

; BX = 0880

11C4:8980 BB8008        MOV     BX,0880

; call unknown6(0880,62C9)

11C4:8983 E894FF        CALL    891A

; *(6236) = 02

11C4:8986 C606366202    MOV     BYTE PTR [6236],02

; restore

11C4:898B 5A            POP     DX

11C4:898C 5B            POP     BX

11C4:898D 9D            POPF

11C4:898E C3            RET

}

; 898F

{

11C4:898F 9C            PUSHF

11C4:8990 50            PUSH    AX

11C4:8991 53            PUSH    BX

11C4:8992 57            PUSH    DI

11C4:8993 FE0E3762      DEC     BYTE PTR [6237]

11C4:8997 751F          JNZ     89B8

11C4:8999 8D1EC962      LEA     BX,[62C9]

11C4:899D 81C3C001      ADD     BX,01C0

11C4:89A1 8B4720        MOV     AX,[BX+20]

11C4:89A4 8B7F22        MOV     DI,[BX+22]

11C4:89A7 874704        XCHG    AX,[BX+04]

11C4:89AA 877F06        XCHG    DI,[BX+06]

11C4:89AD 894720        MOV     [BX+20],AX

11C4:89B0 897F22        MOV     [BX+22],DI

11C4:89B3 C606376204    MOV     BYTE PTR [6237],04

11C4:89B8 FE0E3862      DEC     BYTE PTR [6238]

11C4:89BC 751F          JNZ     89DD

11C4:89BE 8D1EC962      LEA     BX,[62C9]

11C4:89C2 81C38001      ADD     BX,0180

11C4:89C6 8B4724        MOV     AX,[BX+24]

11C4:89C9 8B7F26        MOV     DI,[BX+26]

11C4:89CC 874708        XCHG    AX,[BX+08]

11C4:89CF 877F0A        XCHG    DI,[BX+0A]

11C4:89D2 894724        MOV     [BX+24],AX

11C4:89D5 897F26        MOV     [BX+26],DI

11C4:89D8 C606386203    MOV     BYTE PTR [6238],03

11C4:89DD FE0E3962      DEC     BYTE PTR [6239]

11C4:89E1 751F          JNZ     8A02

11C4:89E3 8D1EC962      LEA     BX,[62C9]

11C4:89E7 81C3C002      ADD     BX,02C0

11C4:89EB 8B4704        MOV     AX,[BX+04]

11C4:89EE 8B7F06        MOV     DI,[BX+06]

11C4:89F1 874724        XCHG    AX,[BX+24]

11C4:89F4 877F26        XCHG    DI,[BX+26]

11C4:89F7 894704        MOV     [BX+04],AX

11C4:89FA 897F06        MOV     [BX+06],DI

11C4:89FD C606396202    MOV     BYTE PTR [6239],02

11C4:8A02 5F            POP     DI

11C4:8A03 5B            POP     BX

11C4:8A04 58            POP     AX

11C4:8A05 9D            POPF

11C4:8A06 C3            RET

}

; 8A07

{

11C4:8A07 50            PUSH    AX

11C4:8A08 51            PUSH    CX

11C4:8A09 56            PUSH    SI

11C4:8A0A 57            PUSH    DI

11C4:8A0B 06            PUSH    ES

11C4:8A0C FE0E3C62      DEC     BYTE PTR [623C]

11C4:8A10 7530          JNZ     8A42

11C4:8A12 C6063C620A    MOV     BYTE PTR [623C],0A

11C4:8A17 FC            CLD

11C4:8A18 8CD8          MOV     AX,DS

11C4:8A1A 8EC0          MOV     ES,AX

11C4:8A1C 8D36C972      LEA     SI,[72C9]

11C4:8A20 8D3EC966      LEA     DI,[66C9]

11C4:8A24 B9E001        MOV     CX,01E0

11C4:8A27 8B05          MOV     AX,[DI]

11C4:8A29 8704          XCHG    AX,[SI]

11C4:8A2B 83C602        ADD     SI,+02

11C4:8A2E AB            STOSW

11C4:8A2F E2F6          LOOP    8A27

11C4:8A31 8D3EC965      LEA     DI,[65C9]

11C4:8A35 B92000        MOV     CX,0020

11C4:8A38 8B05          MOV     AX,[DI]

11C4:8A3A 8704          XCHG    AX,[SI]

11C4:8A3C 83C602        ADD     SI,+02

11C4:8A3F AB            STOSW

11C4:8A40 E2F6          LOOP    8A38

11C4:8A42 07            POP     ES

11C4:8A43 5F            POP     DI

11C4:8A44 5E            POP     SI

11C4:8A45 59            POP     CX

11C4:8A46 58            POP     AX

11C4:8A47 C3            RET

}

; 8A48

{

; store

11C4:8A48 9C            PUSHF

11C4:8A49 50            PUSH    AX

11C4:8A4A 53            PUSH    BX

; if DS:0105 == 80, return (at 8aa3)

11C4:8A4B 803E050180    CMP     BYTE PTR [0105],80

11C4:8A50 7551          JNZ     8AA3

; get byte at 623b

11C4:8A52 A03B62        MOV     AL,[623B]

; call 8DA7

11C4:8A55 E84F03        CALL    8DA7

; negate AH

11C4:8A58 F6DC          NEG     AH

; do: *623b -= AH

11C4:8A5A 00263B62      ADD     [623B],AH

; if *623b != 00, return (at 8aa3)

11C4:8A5E 7543          JNZ     8AA3

; else if AH = FF, jump to 8A85

11C4:8A60 F6C4FF        TEST    AH,FF

11C4:8A63 7920          JNS     8A85

; else set byte at 623b = FD

11C4:8A65 C6063B62FD    MOV     BYTE PTR [623B],FD

11C4:8A6A 8A1E0000      MOV     BL,[0000]

11C4:8A6E B700          MOV     BH,00

11C4:8A70 8AA7A800      MOV     AH,[BX+00A8]

11C4:8A74 8A87A400      MOV     AL,[BX+00A4]

11C4:8A78 8A9FA000      MOV     BL,[BX+00A0]

11C4:8A7C 8AF8          MOV     BH,AL

; call 8DE5

11C4:8A7E E86403        CALL    8DE5

11C4:8A81 8827          MOV     [BX],AH

; return at 8aa3

11C4:8A83 EB1E          JMP     8AA3

11C4:8A85 C6063B620A    MOV     BYTE PTR [623B],0A

11C4:8A8A 8A1E0000      MOV     BL,[0000]

11C4:8A8E B700          MOV     BH,00

11C4:8A90 8AA7AC00      MOV     AH,[BX+00AC]

11C4:8A94 8A87A400      MOV     AL,[BX+00A4]

11C4:8A98 8A9FA000      MOV     BL,[BX+00A0]

11C4:8A9C 8AF8          MOV     BH,AL

; call 8DE5

11C4:8A9E E84403        CALL    8DE5

11C4:8AA1 8827          MOV     [BX],AH

; restore & return

11C4:8AA3 5B            POP     BX

11C4:8AA4 58            POP     AX

11C4:8AA5 9D            POPF

11C4:8AA6 C3            RET

}

; 8AA7

{

; this function is called if DS:0105 != 01

; save flags

11C4:8AA7 9C            PUSHF

; if DS:0105 = 80 or 04, skip call to 8E0A (jump to 8AB9)

11C4:8AA8 803E050180    CMP     BYTE PTR [0105],80

11C4:8AAD 740A          JZ      8AB9

11C4:8AAF 803E050104    CMP     BYTE PTR [0105],04

11C4:8AB4 7403          JZ      8AB9

; call 8E0A

11C4:8AB6 E85103        CALL    8E0A

; call unknown7

11C4:8AB9 E884FE        CALL    8940

; call 898F

11C4:8ABC E8D0FE        CALL    898F

; call 8A48

11C4:8ABF E886FF        CALL    8A48

; call 8A07

11C4:8AC2 E842FF        CALL    8A07

; call 8DCA

11C4:8AC5 E80203        CALL    8DCA


; restore & return

11C4:8AC8 9D            POPF

11C4:8AC9 C3            RET

}

check_keystroke() – 8aca

{

; store AX

11C4:8ACA 50            PUSH    AX

; check for keystroke

11C4:8ACB B401          MOV     AH,01

11C4:8ACD CD16          INT     16

; store flags

11C4:8ACF 9C            PUSHF

; if DS:0105 = 01, return at 8ADA (default for now)

11C4:8AD0 803E050101    CMP     BYTE PTR [0105],01

11C4:8AD5 7403          JZ      8ADA

; call 8AA7

11C4:8AD7 E8CDFF        CALL    8AA7

; restore & return

11C4:8ADA 9D            POPF

11C4:8ADB 58            POP     AX

11C4:8ADC C3            RET

}

get_keystroke() – 8add

{

; store

11C4:8ADD 9C            PUSHF

11C4:8ADE 51            PUSH    CX

11C4:8ADF 53            PUSH    BX

11C4:8AE0 50            PUSH    AX

; call check_keystroke()

11C4:8AE1 E8E6FF        CALL    8ACA

; if nonzero (keystroke) jump to 8Aff

11C4:8AE4 7519          JNZ     8AFF

; loop (by unconditional jump)

{

; set AL = 1E (ascii record separator)

11C4:8AE6 B01E          MOV     AL,1E

; call display_char()

11C4:8AE8 E835FC        CALL    8720

; loop 0x50 times (80 dec), or while keystroke

11C4:8AEB B95000        MOV     CX,0050

{

; call check_keystroke()

11C4:8AEE E8D9FF        CALL    8ACA

; loop, exits on zero (no keystroke)

11C4:8AF1 E1FB          LOOPZ   8AEE

}

; if nonzero (keystroke) exit loop at 8AFA

11C4:8AF3 7505          JNZ     8AFA

; call do_nothing()

11C4:8AF5 E89AFD        CALL    8892

; loop back to 8ae6

11C4:8AF8 EBEC          JMP     8AE6

}

; set AL = 20 (ascii space)

11C4:8AFA B020          MOV     AL,20

; call display_char

11C4:8AFC E821FC        CALL    8720

; if *0105 != 80, jump to 8B2B

11C4:8AFF 803E050180    CMP     BYTE PTR [0105],80

0ACC:8B04 7525          JNZ
8B2B                               

; set BL = DS:0000, BH = 00

0ACC:8B06 8A1E0000      MOV
BL,[0000]                          

0ACC:8B0A B700          MOV
BH,00                              

; set BX = BX (why?)

0ACC:8B0C 8D9F0000      LEA
BX,[BX+0000]                       

; set AH = byte at BX+AC, AL = byte at BX+A4

0ACC:8B10 8AA7AC00      MOV
AH,[BX+00AC]                       

0ACC:8B14 8A87A400      MOV
AL,[BX+00A4]                       

; set BH = byte at BX+AC, BL = byte at BX+A0

0ACC:8B18 8A9FA000      MOV
BL,[BX+00A0]                       

0ACC:8B1C 8AF8          MOV
BH,AL                              

; call 8DE5

0ACC:8B1E E8C402        CALL
8DE5                               

0ACC:8B21 8827          MOV
[BX],AH                            

; call 8DCA

0ACC:8B23 E8A402        CALL
8DCA                               

; set value at 623B = 02

0ACC:8B26 C6063B6202    MOV
BYTE PTR [623B],02                 

; get keystroke

0ACC:8B2B B400          MOV
AH,00                              

0ACC:8B2D CD16          INT
16  

; copies keystroke to CX

0ACC:8B2F 8BC8          MOV
CX,AX                              

; keeps keystroke in AX while removing stored AX from stack

0ACC:8B31 58            POP
AX                                 

0ACC:8B32 8BC1          MOV
AX,CX                              

; restore & return

0ACC:8B34 5B            POP
BX                                 

0ACC:8B35 59            POP
CX                                 

0ACC:8B36 9D            POPF
                                   

0ACC:8B37 C3            RET
                                   

}

; 8B38

{

0ACC:8B38 86C4          XCHG
AL,AH                              

; call 8B43

0ACC:8B3A E80600        CALL
8B43                               

0ACC:8B3D 86C4          XCHG
AL,AH                              

; call 8B43

0ACC:8B3F E80100        CALL
8B43                               

; return

0ACC:8B42 C3            RET
                                   

}

; 8B43

{

0ACC:8B43 9C            PUSHF
                                   

0ACC:8B44 D0C0          ROL
AL,1                               

0ACC:8B46 D0C0          ROL
AL,1                               

0ACC:8B48 D0C0          ROL
AL,1                               

0ACC:8B4A D0C0          ROL
AL,1                               

; call 8B5C

0ACC:8B4C E80D00        CALL
8B5C                               

0ACC:8B4F D0C0          ROL
AL,1                               

0ACC:8B51 D0C0          ROL
AL,1                               

0ACC:8B53 D0C0          ROL
AL,1                               

0ACC:8B55 D0C0          ROL
AL,1                               

; call 8B5C

0ACC:8B57 E80200        CALL
8B5C                               

; restore & return

0ACC:8B5A 9D            POPF
                                   

0ACC:8B5B C3            RET
                                   

}

; 8B5C

{

; store

0ACC:8B5C 9C            PUSHF
                                   

0ACC:8B5D 50            PUSH
AX                                 

; clear HO nibble

0ACC:8B5E 240F          AND
AL,0F                              

; AL += 30

0ACC:8B60 0430          ADD
AL,30                              

; if AL < 3A, return at 8B68

0ACC:8B62 3C3A          CMP
AL,3A                              

0ACC:8B64 7202          JB
8B68                               

; AL += 07

0ACC:8B66 0407          ADD
AL,07                              

; call cursor_position()

0ACC:8B68 E881FB        CALL
86EC                               

; restore & return

0ACC:8B6B 58            POP
AX                                 

0ACC:8B6C 9D            POPF
                                   

0ACC:8B6D C3            RET
                                   

}

; 8B6E

{

0ACC:8B6E 9C            PUSHF
                                   

0ACC:8B6F 50            PUSH
AX                                 

0ACC:8B70 51            PUSH
CX                                 

0ACC:8B71 55            PUSH
BP                                 

0ACC:8B72 56            PUSH
SI                                 

0ACC:8B73 FC            CLD
                                   

0ACC:8B74 BAFEFF        MOV
DX,FFFE                            

0ACC:8B77 E379          JCXZ
8BF2                               

0ACC:8B79 803C20        CMP
BYTE PTR [SI],20                   

0ACC:8B7C 7506          JNZ
8B84                               

0ACC:8B7E 46            INC
SI                                 

0ACC:8B7F 49            DEC
CX                                 

0ACC:8B80 75F5          JNZ
8B77                               

0ACC:8B82 EB6E          JMP
8BF2                               

0ACC:8B84 8A04          MOV
AL,[SI]                            

0ACC:8B86 3C30          CMP
AL,30                              

0ACC:8B88 7268          JB
8BF2                               

0ACC:8B8A 3C39          CMP
AL,39                              

0ACC:8B8C 7610          JBE
8B9E                               

0ACC:8B8E 3C41          CMP
AL,41                              

0ACC:8B90 7260          JB
8BF2                               

0ACC:8B92 3C46          CMP
AL,46                              

0ACC:8B94 7608          JBE
8B9E                               

0ACC:8B96 3C61          CMP
AL,61                              

0ACC:8B98 7258          JB
8BF2                               

0ACC:8B9A 3C66          CMP
AL,66                              

0ACC:8B9C 7754          JA
8BF2                               

0ACC:8B9E BB0000        MOV
BX,0000                            

0ACC:8BA1 BA0000        MOV
DX,0000                            

0ACC:8BA4 E34C          JCXZ
8BF2                               

0ACC:8BA6 49            DEC
CX                                 

0ACC:8BA7 AC            LODSB
                                   

0ACC:8BA8 3C30          CMP
AL,30                              

0ACC:8BAA 7246          JB
8BF2                               

0ACC:8BAC 3C39          CMP
AL,39                              

0ACC:8BAE 7612          JBE
8BC2                               

0ACC:8BB0 3C41          CMP
AL,41                              

0ACC:8BB2 723E          JB
8BF2                               

0ACC:8BB4 3C46          CMP
AL,46                              

0ACC:8BB6 760A          JBE
8BC2                               

0ACC:8BB8 2C20          SUB
AL,20                              

0ACC:8BBA 3C41          CMP
AL,41                              

0ACC:8BBC 7234          JB
8BF2                               

0ACC:8BBE 3C46          CMP
AL,46                              

0ACC:8BC0 7730          JA
8BF2                               

0ACC:8BC2 D1E3          SHL
BX,1                               

0ACC:8BC4 D1E3          SHL
BX,1                               

0ACC:8BC6 D1E3          SHL
BX,1                               

0ACC:8BC8 D1E3          SHL
BX,1                               

0ACC:8BCA 2C30          SUB
AL,30                              

0ACC:8BCC 3C09          CMP
AL,09                              

0ACC:8BCE 7602          JBE
8BD2                               

0ACC:8BD0 2C07          SUB
AL,07                              

0ACC:8BD2 0AD8          OR
BL,AL                              

0ACC:8BD4 83FAFF        CMP
DX,-01                             

0ACC:8BD7 74CB          JZ
8BA4                               

0ACC:8BD9 3C09          CMP
AL,09                              

0ACC:8BDB 7710          JA
8BED                               

0ACC:8BDD 8BEA          MOV
BP,DX                              

0ACC:8BDF D1E2          SHL
DX,1                               

0ACC:8BE1 D1E2          SHL
DX,1                               

0ACC:8BE3 03D5          ADD
DX,BP                              

0ACC:8BE5 D1E2          SHL
DX,1                               

0ACC:8BE7 B400          MOV
AH,00                              

0ACC:8BE9 03D0          ADD
DX,AX                              

0ACC:8BEB EBB7          JMP
8BA4                               

0ACC:8BED BAFFFF        MOV
DX,FFFF                            

0ACC:8BF0 EBB2          JMP
8BA4                               

0ACC:8BF2 5E            POP
SI                                 

0ACC:8BF3 5D            POP
BP                                 

0ACC:8BF4 59            POP
CX                                 

0ACC:8BF5 58            POP
AX                                 

0ACC:8BF6 9D            POPF
                                   

0ACC:8BF7 C3            RET
                                   

}

{

0ACC:8BF8 9C            PUSHF
                                   

0ACC:8BF9 53            PUSH
BX                                 

0ACC:8BFA 51            PUSH
CX                                 

0ACC:8BFB 52            PUSH
DX                                 

0ACC:8BFC 55            PUSH
BP                                 

0ACC:8BFD 56            PUSH
SI                                 

0ACC:8BFE 57            PUSH
DI                                 

0ACC:8BFF 8BEC          MOV
BP,SP                              

0ACC:8C01 FC            CLD
                                   

0ACC:8C02 8BDE          MOV
BX,SI                              

0ACC:8C04 8B162062      MOV
DX,[6220]                          

0ACC:8C08 E349          JCXZ
8C53                               

; call get_keystroke()

0ACC:8C0A E8D0FE        CALL
8ADD                               

0ACC:8C0D 3C00          CMP
AL,00                              

0ACC:8C0F 7416          JZ
8C27                               

0ACC:8C11 3C61          CMP
AL,61                              

0ACC:8C13 7206          JB
8C1B                               

0ACC:8C15 3C7A          CMP
AL,7A                              

0ACC:8C17 7702          JA
8C1B                               

0ACC:8C19 2C20          SUB
AL,20                              

0ACC:8C1B 8B4E08        MOV
CX,[BP+08]                         

0ACC:8C1E 8BF1          MOV
SI,CX                              

0ACC:8C20 8B7E00        MOV
DI,[BP+00]                         

0ACC:8C23 F2            REPNZ
                                   

0ACC:8C24 AE            SCASB
                                   

0ACC:8C25 7407          JZ
8C2E                               

0ACC:8C27 B0FE          MOV
AL,FE                              

; call 8E79

0ACC:8C29 E84D02        CALL
8E79                               

0ACC:8C2C EBDC          JMP
8C0A                               

0ACC:8C2E 2BF1          SUB
SI,CX                              

0ACC:8C30 4E            DEC
SI                                 

0ACC:8C31 D1E6          SHL
SI,1                               

0ACC:8C33 8B30          MOV
SI,[BX+SI]                         

; call write_out_string()

0ACC:8C35 E893FA        CALL
86CB                               

0ACC:8C38 50            PUSH
AX                                 

; call get_keystroke()

0ACC:8C39 E8A1FE        CALL
8ADD                               

0ACC:8C3C 3D004B        CMP
AX,4B00                            

0ACC:8C3F 741A          JZ
8C5B                               

0ACC:8C41 3D080E        CMP
AX,0E08                            

0ACC:8C44 7415          JZ
8C5B                               

0ACC:8C46 3D0D1C        CMP
AX,1C0D                            

0ACC:8C49 7407          JZ
8C52                               

0ACC:8C4B B0FE          MOV
AL,FE                              

; call 8E79

0ACC:8C4D E82902        CALL
8E79                               

0ACC:8C50 EBE7          JMP
8C39                               

0ACC:8C52 58            POP
AX                                 

0ACC:8C53 5F            POP
DI                                 

0ACC:8C54 5E            POP
SI                                 

0ACC:8C55 5D            POP
BP                                 

0ACC:8C56 5A            POP
DX                                 

0ACC:8C57 59            POP
CX                                 

0ACC:8C58 5B            POP
BX                                 

0ACC:8C59 9D            POPF
                                   

0ACC:8C5A C3            RET
                                   

0ACC:8C5B 58            POP
AX                                 

0ACC:8C5C 89162062      MOV
[6220],DX                          

0ACC:8C60 E307          JCXZ
8C69                               

0ACC:8C62 B020          MOV
AL,20                              

; call cursor_position()

0ACC:8C64 E885FA        CALL
86EC                               

0ACC:8C67 E2FB          LOOP
8C64                               

0ACC:8C69 89162062      MOV
[6220],DX                          

0ACC:8C6D EB9B          JMP
8C0A                               

}

; 8C6F

{

0ACC:8C6F 9C            PUSHF
                                   

0ACC:8C70 53            PUSH
BX                                 

0ACC:8C71 51            PUSH
CX                                 

0ACC:8C72 52            PUSH
DX                                 

0ACC:8C73 55            PUSH
BP                                 

0ACC:8C74 56            PUSH
SI                                 

0ACC:8C75 57            PUSH
DI                                 

0ACC:8C76 83EC02        SUB
SP,+02                             

0ACC:8C79 8BEC          MOV
BP,SP                              

0ACC:8C7B 8B162062      MOV
DX,[6220]                          

; call set_string_position()

0ACC:8C7F E865FA        CALL
86E7                               

; set AL = 20 (ascii space)

0ACC:8C82 B020          MOV
AL,20                              

; call cursor_position()

0ACC:8C84 E865FA        CALL
86EC                               

; call cursor_position()

0ACC:8C87 E862FA        CALL
86EC                               

0ACC:8C8A 89162062      MOV
[6220],DX                          

0ACC:8C8E B90200        MOV
CX,0002                            

0ACC:8C91 8D7E00        LEA
DI,[BP+00]                         

; call 8893

0ACC:8C94 E8FCFB        CALL
8893                               

0ACC:8C97 8BC2          MOV
AX,DX                              

0ACC:8C99 8BCB          MOV
CX,BX                              

0ACC:8C9B 8BF7          MOV
SI,DI                              

; call 8B6E

0ACC:8C9D E8CEFE        CALL
8B6E                               

0ACC:8CA0 83FAFE        CMP
DX,-02                             

0ACC:8CA3 750C          JNZ
8CB1                               

0ACC:8CA5 A32062        MOV
[6220],AX                          

0ACC:8CA8 8BD0          MOV
DX,AX                              

0ACC:8CAA B0FE          MOV
AL,FE                              

; call 8E79

0ACC:8CAC E8CA01        CALL
8E79                               

0ACC:8CAF EBCE          JMP
8C7F                               

0ACC:8CB1 8AC3          MOV
AL,BL                              

0ACC:8CB3 8AE2          MOV
AH,DL                              

0ACC:8CB5 83C402        ADD
SP,+02                             

0ACC:8CB8 5F            POP
DI                                 

0ACC:8CB9 5E            POP
SI                                 

0ACC:8CBA 5D            POP
BP                                 

0ACC:8CBB 5A            POP
DX                                 

0ACC:8CBC 59            POP
CX                                 

0ACC:8CBD 5B            POP
BX                                 

0ACC:8CBE 9D            POPF
                                   

0ACC:8CBF C3            RET
                                   

}

/* File Handling Functions */

write_file() - 8cc0

{

; it looks like this function is not called by ULTIMA.COM

; BX = file buffer

; DX = pointer to filename

; store

0ACC:8CC0 9C            PUSHF
                                   

0ACC:8CC1 50            PUSH
AX                                 

0ACC:8CC2 52            PUSH
DX                                 

0ACC:8CC3 56            PUSH
SI                                 

0ACC:8CC4 57            PUSH
DI                                 

; set DTA = DS:DX

0ACC:8CC5 8BF2          MOV
SI,DX                              

0ACC:8CC7 8BD3          MOV
DX,BX                              

0ACC:8CC9 B41A          MOV
AH,1A                              

0ACC:8CCB CD21          INT
21                                 

; set DI = 005C

0ACC:8CCD 8D3E5C00      LEA
DI,[005C]                          

; parse filename (DS:SI) into FCB (ES:DI)

0ACC:8CD1 B000          MOV
AL,00                              

0ACC:8CD3 B429          MOV
AH,29                              

0ACC:8CD5 56            PUSH
SI                                 

0ACC:8CD6 CD21          INT
21                                 

0ACC:8CD8 5E            POP
SI                                 

; call open_file()

0ACC:8CD9 E88700        CALL
8D63                               

0ACC:8CDC C70668000000  MOV
WORD PTR [0068],0000               

0ACC:8CE2 C6067C0000    MOV
BYTE PTR [007C],00                 

0ACC:8CE7 890E6A00      MOV
[006A],CX                          

0ACC:8CEB 8BD7          MOV
DX,DI                              

0ACC:8CED B415          MOV
AH,15                              

0ACC:8CEF CD21          INT
21                                 

0ACC:8CF1 0AC0          OR
AL,AL                              

0ACC:8CF3 750A          JNZ
8CFF                               

0ACC:8CF5 B410          MOV
AH,10                              

0ACC:8CF7 CD21          INT
21                                 

; store

0ACC:8CF9 5F            POP
DI                                 

0ACC:8CFA 5E            POP
SI                                 

0ACC:8CFB 5A            POP
DX                                 

0ACC:8CFC 58            POP
AX                                 

0ACC:8CFD 9D            POPF
                                   

0ACC:8CFE C3            RET
                                   

; redo, redo!

# 8cc0   pushf

# 8cc1   push ax

# 8cc2   push bx

# 8cc3   push dx

# 8cc4   push si

# 8cc5   push ds

; set data segment

# 8cc6   push cs

# 8cc7   pop ds

; set open mode = 01 (write only)

# 8cc8   mov al,01

; call open_file()

# 8cca   call 8d63

; save address of filename in SI

# 8ccd   mov si,dx

; read file of size cx from FH bx to ds:dx

# 8ccf   mov dx,bx 

# 8cd1   mov bx,ax

# 8cd3   mov ah,40

# 8cd5   int 21

; restore ds here

# 8cd7   pop ds

; go to 8d52 on failure

# 8cd8   jc 8cff

; go to 8d52 if insufficient bytes were written

# 8cda   cmp ax,0000

# 8cdd   jz 8cff

; close the file

# 8cdf   mov ah,3e

# 8ce1   int 21

; go to 8d52 on failure

# 8ce3   jc 8cff

; restore & return

# 8ce5   pop si

# 8ce6   pop dx

# 8ce7   pop bx

# 8ce8   pop ax

# 8ce9   popf

# 8cea   ret

; 8ceb-8cfe = unused
/* where we go if we cannot open file */

; preserve SI

0ACC:8CFF 56            PUSH
SI                                 

; set DX = 1800, SI = 629e -> “Unable to write file”

0ACC:8D00 8D369362      LEA
SI,[6293]                          

0ACC:8D04 BA0018        MOV
DX,1800                            

; call file_message(DS:SI)

0ACC:8D07 E89400        CALL
8D9E                               

; get back SI

0ACC:8D0A 5E            POP
SI                                 

; call print_string(DS:SI)

0ACC:8D0B E8D3F9        CALL
86E1                               

; halt

0ACC:8D0E EBFE          JMP
8D0E                               

}

read_file() - 8d10

{

; uses: BX = fileptr, CX = filesize, DX = filename

; store

0ACC:8D10 9C            PUSHF
                                   

0ACC:8D11 50            PUSH
AX                                 

0ACC:8D12 52            PUSH
DX                                 

0ACC:8D13 56            PUSH
SI                                 

0ACC:8D14 57            PUSH
DI                                 

; copy address of filename into Source Index (SI = 5A2F)

0ACC:8D15 8BF2          MOV
SI,DX                              

; set disk transfer area (DTA) address as DS:DX

; (for BLANK.IBM, DS:DX = DS:0115)

0ACC:8D17 8BD3          MOV
DX,BX                              

0ACC:8D19 B41A          MOV
AH,1A                              

0ACC:8D1B CD21          INT
21                                 

; set Destination Index to 005C (for location of FCB)

0ACC:8D1D 8D3E5C00      LEA
DI,[005C]                          

; set registers for INT 21 call

0ACC:8D21 B000          MOV
AL,00                              

0ACC:8D23 B429          MOV
AH,29                              

; store as #3 (will be overwritten in next step)

0ACC:8D25 56            PUSH
SI                                 

; parse filename at DS:SI (DS:5A2F) into FCB

; drop the FCB into DS:DI (DS:005C)

0ACC:8D26 CD21          INT
21                                 

; restore as #3

0ACC:8D28 5E            POP
SI                                 

; call open_file()

0ACC:8D29 E83700        CALL
8D63   ; open_file()

; if word at 006C = +00, jump to 8D52

0ACC:8D2C 833E6C0000    CMP
WORD PTR [006C],+00                

0ACC:8D31 741F          JZ
8D52                               

; 0068-0069 = 0000

0ACC:8D33 C70668000000  MOV
WORD PTR [0068],0000               

; 007C = 00

0ACC:8D39 C6067C0000    MOV
BYTE PTR [007C],00                 

; 006A-006B = 4000 (file size of BLANK.IBM)

0ACC:8D3E 890E6A00      MOV
[006A],CX                          

; copy address of FCB into DX

; sequential read from file into DTA (DS:0115)

0ACC:8D42 8BD7          MOV
DX,DI                              

0ACC:8D44 B414          MOV
AH,14                              

0ACC:8D46 CD21          INT
21                                 

; close file using FCB

0ACC:8D48 B410          MOV
AH,10                              

0ACC:8D4A CD21          INT
21                                 

; restore

0ACC:8D4C 5F            POP
DI                                 

0ACC:8D4D 5E            POP
SI                                 

0ACC:8D4E 5A            POP
DX                                 

0ACC:8D4F 58            POP
AX                                 

0ACC:8D50 9D            POPF
                                   

; return

0ACC:8D51 C3            RET
                                   

; redo, redo!

# 8d10   pushf

# 8d11   push ax

# 8d12   push bx

# 8d13   push dx

# 8d14   push si

# 8d15   push ds

; set data segment

# 8d16   push cs

# 8d17   pop ds

; set open mode = 00 (read only)

# 8d18   mov al,00

; call open_file()

# 8d1a   call 8d63

; formerly to set new datasegment for .ibm files
# 8d1d   nop
# 8d1e   nop

# 8d1f   nop

; save address of filename in SI

# 8d20   mov si,dx

; read file of size cx from FH bx to ds:dx

# 8d22   mov dx,bx 

# 8d23   mov bx,ax

# 8d24   mov ah,3f

# 8d28   int 21

; restore ds here

# 8d2a   pop ds

; go to 8d52 on failure

# 8d2b   jc 8d52

; go to 8d52 if insufficient bytes were read

# 8d2d   cmp ax,0000

# 8d30   jz 8d52

; close the file

# 8d32   mov ah,3e

# 8d34   int 21

; go to 8d52 on failure

# 8d36   jc 8d52

; restore & return

# 8d38   pop si

# 8d39   pop dx

# 8d3a   pop bx

# 8d3b   pop ax

# 8d3c   popf

# 8d3d   ret

; 8d3e-8d51 = unused

; preserve SI

0ACC:8D52 56            PUSH
SI                                 

; set DX = 1800, SI = 627E -> “Unable to read file”

0ACC:8D53 8D367E62      LEA
SI,[627E]                          

0ACC:8D57 BA0018        MOV
DX,1800                            

; call file_message(“Unable to read file”)

0ACC:8D5A E84100        CALL
8D9E                               

; get back SI

0ACC:8D5D 5E            POP
SI                                 

; print_string(DS:SI)

0ACC:8D5E E880F9        CALL
86E1                               

; halt

0ACC:8D61 EBFE          JMP
8D61                               

}

open_file() - 8d63

{

; uses: DX = file pointer

; DX = pointer to filename

; AL = open mode (00 = r, 01 = w, 02 = r/w)

; store

0ACC:8D63 52            PUSH
DX                                 

0ACC:8D64 FF362062      PUSH
[6220]                             

; open file at DX

0ACC:8D68 8BD7          MOV
DX,DI                              

0ACC:8D6A B40F          MOV
AH,0F                              

0ACC:8D6C CD21          INT
21                                 

; use OPEN function

# 8d68   mov ah,3d

# 8d6a   nop

# 8d6b   nop

; if file was not found (00 = found, FF = not found), jump 8D82

0ACC:8D6E 3CFF          CMP
AL,FF                              

0ACC:8D70 7410          JZ
8D82                               

; carry flag set on failure

# 8d6e   jc 8d82

# 8d70   nop

# 8d71   nop

; else, set SI = 62b9 -> “               “, DX = 1800

0ACC:8D72 8D36B962      LEA
SI,[62B9]                          

0ACC:8D76 BA0018        MOV
DX,1800                            

; call file_message(“               ”)

0ACC:8D79 E82200        CALL
8D9E                               

; restore & return

0ACC:8D7C 8F062062      POP
[6220]                             

0ACC:8D80 5A            POP
DX                                 

0ACC:8D81 C3            RET
                                   

/* what to do if file not found (jump from 8D70) */

; set SI = 62A9 -> “Wrong Diskette!”

0ACC:8D82 8D36A962      LEA
SI,[62A9]                          

; set *(6220) = 1800

0ACC:8D86 C70620620018  MOV
WORD PTR [6220],1800               

; call print_string(“Wrong Diskette!”)

0ACC:8D8C E852F9        CALL
86E1                               

; set AL = FE

0ACC:8D8F B0FE          MOV
AL,FE                              

; call 8E79

0ACC:8D91 E8E500        CALL
8E79                               

; call check_keystroke()

0ACC:8D94 E833FD        CALL
8ACA                               

0ACC:8D97 74FB          JZ
8D94                               

; call get_keystroke()

0ACC:8D99 E841FD        CALL
8ADD                               

0ACC:8D9C EBCA          JMP
8D68                               

}

file_message(DS:SI) - 8d9e

{

; DS:SI = ptr to string

; DX = 1800

; store

0ACC:8D9E 52            PUSH
DX                                 

; call set_string_position (DX)

0ACC:8D9F E845F9        CALL
86E7                               

; call print_string(DS:SI)

0ACC:8DA2 E83CF9        CALL
86E1                               

; restore & return

0ACC:8DA5 5A            POP
DX                                 

0ACC:8DA6 C3            RET
                                   

}

/* Unknown Functions */

; 8DA7

{

0ACC:8DA7 9C            PUSHF
                                   

0ACC:8DA8 803E050100    CMP
BYTE PTR [0105],00                 

0ACC:8DAD 7504          JNZ
8DB3                               

0ACC:8DAF D0E0          SHL
AL,1                               

0ACC:8DB1 D0E0          SHL
AL,1                               

0ACC:8DB3 98            CBW
                                   

0ACC:8DB4 A9FFFF        TEST
AX,FFFF                            

0ACC:8DB7 7804          JS
8DBD                               

0ACC:8DB9 7402          JZ
8DBD                               

0ACC:8DBB FEC4          INC
AH                                 

0ACC:8DBD 803E050100    CMP
BYTE PTR [0105],00                 

0ACC:8DC2 7504          JNZ
8DC8                               

0ACC:8DC4 D0E8          SHR
AL,1                               

0ACC:8DC6 D0E8          SHR
AL,1                               

0ACC:8DC8 9D            POPF
                                   

0ACC:8DC9 C3            RET
                                   

}

; 8DCA

{

; store

0ACC:8DCA 50            PUSH
AX                                 

0ACC:8DCB 53            PUSH
BX                                 

0ACC:8DCC 55            PUSH
BP                                 

0ACC:8DCD 57            PUSH
DI                                 

; AX = 0B0B, BX = 0000, BP = 62C9, DI = 0142

0ACC:8DCE B00B          MOV
AL,0B                              

0ACC:8DD0 B40B          MOV
AH,0B                              

0ACC:8DD2 8D1E0000      LEA
BX,[0000]                          

0ACC:8DD6 8D2EC962      LEA
BP,[62C9]                          

0ACC:8DDA BF4201        MOV
DI,0142                            

; call 8088

0ACC:8DDD E828FA        CALL
8808                               

; restore

0ACC:8DE0 5F            POP
DI                                 

0ACC:8DE1 5D            POP
BP                                 

0ACC:8DE2 5B            POP
BX                                 

0ACC:8DE3 58            POP
AX                                 

0ACC:8DE4 C3            RET
                                   

}

; 8DE5

{

; BL = ?

; BH = val

; store

0ACC:8DE5 9C            PUSHF
                                   

; AL = BH = val

0ACC:8DE6 8AC7          MOV
AL,BH                              

; BH = val * 8

0ACC:8DE8 D0E7          SHL
BH,1                               

0ACC:8DEA D0E7          SHL
BH,1                               

0ACC:8DEC D0E7          SHL
BH,1                               

; BH = val + val * 8

0ACC:8DEE 02F8          ADD
BH,AL                              

; BH = val + val * 8 + val * 16

0ACC:8DF0 D0E0          SHL
AL,1                               

0ACC:8DF2 02F8          ADD
BH,AL                              

; BL += BH

0ACC:8DF4 02DF          ADD
BL,BH                              

; clear BH

0ACC:8DF6 B700          MOV
BH,00                              

; set BX = BX

0ACC:8DF8 8D9F0000      LEA
BX,[BX+0000]                       

; set AL = byte at BX

0ACC:8DFC 8A07          MOV
AL,[BX]                            

; restore & return

0ACC:8DFE 9D            POPF
                                   

0ACC:8DFF C3            RET
                                   

}

; ?

0ACC:8E00 3D624A        CMP
AX,4A62                            

0ACC:8E03 62            DB
62                                 

0ACC:8E04 64            DB
64                                 

0ACC:8E05 62            DB
62                                 

0ACC:8E06 57            PUSH
DI                                 

0ACC:8E07 62            DB
62                                 

0ACC:8E08 7162          JNO
8E6C                               

; 8E0A

{


; store

0ACC:8E0A 9C            PUSHF
                                   

0ACC:8E0B 50            PUSH
AX                                 

0ACC:8E0C 52            PUSH
DX                                 

0ACC:8E0D 56            PUSH
SI                                 

; decrement value at addr 623A

0ACC:8E0E FE0E3A62      DEC
BYTE PTR [623A]                    

; if (DS:0105 != 01), jump to 8e30

0ACC:8E12 751C          JNZ
8E30                               

; else, store byte 19 in addr stored at 623A

0ACC:8E14 C6063A6219    MOV
BYTE PTR [623A],19                 

; set DH = 09

0ACC:8E19 B609          MOV
DH,09                              

; call unknown5

0ACC:8E1B E8C3FA        CALL
88E1                               

0ACC:8E1E 80FA05        CMP
DL,05                              

0ACC:8E21 7209          JB
8E2C                               

0ACC:8E23 80EA04        SUB
DL,04                              

0ACC:8E26 3A162262      CMP
DL,[6222]                          

0ACC:8E2A 74ED          JZ
8E19                               

0ACC:8E2C 88162262      MOV
[6222],DL                          

0ACC:8E30 BA0617        MOV
DX,1706                            

0ACC:8E33 87162062      XCHG
DX,[6220]                          

0ACC:8E37 8B362262      MOV
SI,[6222]                          

0ACC:8E3B 81E6FF00      AND
SI,00FF                            

0ACC:8E3F D1E6          SHL
SI,1                               

0ACC:8E41 8BB4008E      MOV
SI,[SI+8E00]                       

; call print_string()

0ACC:8E45 E899F8        CALL
86E1                               

0ACC:8E48 89162062      MOV
[6220],DX                          

; restore & return

0ACC:8E4C 5E            POP
SI                                 

0ACC:8E4D 5A            POP
DX                                 

0ACC:8E4E 58            POP
AX                                 

0ACC:8E4F 9D            POPF
                                   

0ACC:8E50 C3            RET
                                   

}

; zeroes

0ACC:8E51 0000          ADD
[BX+SI],AL                         

0ACC:8E53 0000          ADD
[BX+SI],AL                         

0ACC:8E55 0000          ADD
[BX+SI],AL                         

0ACC:8E57 0000          ADD
[BX+SI],AL                         

0ACC:8E59 0000          ADD
[BX+SI],AL                         

0ACC:8E5B 0000          ADD
[BX+SI],AL                         

0ACC:8E5D 0000          ADD
[BX+SI],AL                         

0ACC:8E5F 00FF          ADD
BH,BH                              

0ACC:8E61 99            CWD
                                   

0ACC:8E62 8EBB8EDD      MOV
DS,[BP+DI+DD8E]                    

0ACC:8E66 8E368F5F      MOV
SS,[5F8F]                          

0ACC:8E6A 8F7A8F        POP
[BP+SI-71]                         

0ACC:8E6D 98            CBW
                                   

0ACC:8E6E 8FA28FC8      POP
[BP+SI+C88F]                       

0ACC:8E72 8FD2          POP
DX                                 

0ACC:8E74 8FFE          POP
SI                                 

0ACC:8E76 8F2E90        ?

; 8E79

{

00AC:8E79 9C            POP
[9C90]                             

0ACC:8E7A 803E608E00    CMP
BYTE PTR [8E60],00                 

0ACC:8E7F 7416          JZ
8E97                               

0ACC:8E81 3CF4          CMP
AL,F4                              

0ACC:8E83 7212          JB
8E97                               

0ACC:8E85 50            PUSH
AX                                 

0ACC:8E86 57            PUSH
DI                                 

0ACC:8E87 F6D0          NOT
AL                                 

0ACC:8E89 D0E0          SHL
AL,1                               

0ACC:8E8B 8BF8          MOV
DI,AX                              

0ACC:8E8D 81E7FF00      AND
DI,00FF                            

; call print_string(?)

0ACC:8E91 FF95618E      CALL
[DI+8E61]                          

0ACC:8E95 5F            POP
DI                                 

0ACC:8E96 58            POP
AX                                 

0ACC:8E97 9D            POPF
                                   

0ACC:8E98 C3            RET
                                   

}

; 8E99

{

0ACC:8E99 53            PUSH
BX                                 

0ACC:8E9A 51            PUSH
CX                                 

0ACC:8E9B E461          IN
AL,61                              

0ACC:8E9D 50            PUSH
AX                                 

0ACC:8E9E 24FC          AND
AL,FC                              

0ACC:8EA0 B91000        MOV
CX,0010                            

0ACC:8EA3 E661          OUT
61,AL                              

0ACC:8EA5 3402          XOR
AL,02                              

0ACC:8EA7 BF0100        MOV
DI,0001                            

0ACC:8EAA BBE803        MOV
BX,03E8                            

0ACC:8EAD 4B            DEC
BX                                 

0ACC:8EAE 75FD          JNZ
8EAD                               

0ACC:8EB0 4F            DEC
DI                                 

0ACC:8EB1 75F7          JNZ
8EAA                               

0ACC:8EB3 E2EE          LOOP
8EA3                               

0ACC:8EB5 58            POP
AX                                 

0ACC:8EB6 E661          OUT
61,AL                              

0ACC:8EB8 59            POP
CX                                 

0ACC:8EB9 5B            POP
BX                                 

0ACC:8EBA C3            RET
                                   

}

; 8EBB

{

0ACC:8EBB 53            PUSH
BX                                 

0ACC:8EBC 51            PUSH
CX                                 

0ACC:8EBD E461          IN
AL,61                              

0ACC:8EBF 50            PUSH
AX                                 

0ACC:8EC0 24FC          AND
AL,FC                              

0ACC:8EC2 B93000        MOV
CX,0030                            

0ACC:8EC5 E661          OUT
61,AL                              

0ACC:8EC7 3402          XOR
AL,02                              

0ACC:8EC9 BF0100        MOV
DI,0001                            

0ACC:8ECC BB6301        MOV
BX,0163                            

0ACC:8ECF 4B            DEC
BX                                 

0ACC:8ED0 75FD          JNZ
8ECF                               

0ACC:8ED2 4F            DEC
DI                                 

0ACC:8ED3 75F7          JNZ
8ECC                               

0ACC:8ED5 E2EE          LOOP
8EC5                               

0ACC:8ED7 58            POP
AX                                 

0ACC:8ED8 E661          OUT
61,AL                              

0ACC:8EDA 59            POP
CX                                 

0ACC:8EDB 5B            POP
BX                                 

0ACC:8EDC C3            RET
                                   

}

; 8EDD

{

0ACC:8EDD 53            PUSH
BX                                 

0ACC:8EDE 51            PUSH
CX                                 

0ACC:8EDF 52            PUSH
DX                                 

0ACC:8EE0 E461          IN
AL,61                              

0ACC:8EE2 50            PUSH
AX                                 

0ACC:8EE3 24FC          AND
AL,FC                              

0ACC:8EE5 8AEB          MOV
CH,BL                              

0ACC:8EE7 B101          MOV
CL,01                              

0ACC:8EE9 8AD7          MOV
DL,BH                              

0ACC:8EEB 8AF5          MOV
DH,CH                              

0ACC:8EED FECE          DEC
DH                                 

0ACC:8EEF 75FC          JNZ
8EED                               

0ACC:8EF1 E661          OUT
61,AL                              

0ACC:8EF3 3402          XOR
AL,02                              

0ACC:8EF5 8AF1          MOV
DH,CL                              

0ACC:8EF7 FECE          DEC
DH                                 

0ACC:8EF9 75FC          JNZ
8EF7                               

0ACC:8EFB E661          OUT
61,AL                              

0ACC:8EFD 3402          XOR
AL,02                              

0ACC:8EFF FECA          DEC
DL                                 

0ACC:8F01 75E8          JNZ
8EEB                               

0ACC:8F03 FECD          DEC
CH                                 

0ACC:8F05 FEC1          INC
CL                                 

0ACC:8F07 80F91B        CMP
CL,1B                              

0ACC:8F0A 75DD          JNZ
8EE9                               

0ACC:8F0C 8AD7          MOV
DL,BH                              

0ACC:8F0E 8AF5          MOV
DH,CH                              

0ACC:8F10 FECE          DEC
DH                                 

0ACC:8F12 75FC          JNZ
8F10                               

0ACC:8F14 E661          OUT
61,AL                              

0ACC:8F16 3402          XOR
AL,02                              

0ACC:8F18 8AF1          MOV
DH,CL                              

0ACC:8F1A FECE          DEC
DH                                 

0ACC:8F1C 75FC          JNZ
8F1A                               

0ACC:8F1E E661          OUT
61,AL                              

0ACC:8F20 3402          XOR
AL,02                              

0ACC:8F22 FECA          DEC
DL                                 

0ACC:8F24 75E8          JNZ
8F0E                               

0ACC:8F26 FEC9          DEC
CL                                 

0ACC:8F28 FEC5          INC
CH                                 

0ACC:8F2A 80F900        CMP
CL,00                              

0ACC:8F2D 75DD          JNZ
8F0C                               

0ACC:8F2F 58            POP
AX                                 

0ACC:8F30 E661          OUT
61,AL                              

0ACC:8F32 5A            POP
DX                                 

0ACC:8F33 59            POP
CX                                 

0ACC:8F34 5B            POP
BX                                 

0ACC:8F35 C3            RET
                                   

}

; 8F36

{

0ACC:8F36 53            PUSH
BX                                 

0ACC:8F37 51            PUSH
CX                                 

0ACC:8F38 52            PUSH
DX                                 

0ACC:8F39 E461          IN
AL,61                              

0ACC:8F3B 50            PUSH
AX                                 

0ACC:8F3C 24FC          AND
AL,FC                              

0ACC:8F3E B780          MOV
BH,80                              

0ACC:8F40 B60F          MOV
DH,0F                              

; call unknown5

0ACC:8F42 E89CF9        CALL
88E1                               

0ACC:8F45 12D3          ADC
DL,BL                              

0ACC:8F47 B90300        MOV
CX,0003                            

0ACC:8F4A E2FE          LOOP
8F4A                               

0ACC:8F4C FECA          DEC
DL                                 

0ACC:8F4E 75F7          JNZ
8F47                               

0ACC:8F50 E661          OUT
61,AL                              

0ACC:8F52 3402          XOR
AL,02                              

0ACC:8F54 FECF          DEC
BH                                 

0ACC:8F56 75E8          JNZ
8F40                               

0ACC:8F58 58            POP
AX                                 

0ACC:8F59 E661          OUT
61,AL                              

0ACC:8F5B 5A            POP
DX                                 

0ACC:8F5C 59            POP
CX                                 

0ACC:8F5D 5B            POP
BX                                 

0ACC:8F5E C3            RET
                                   

}

; 8F5F

{

0ACC:8F5F 53            PUSH
BX                                 

0ACC:8F60 E461          IN
AL,61                              

0ACC:8F62 50            PUSH
AX                                 

0ACC:8F63 24FC          AND
AL,FC                              

0ACC:8F65 B3FB          MOV
BL,FB                              

0ACC:8F67 E661          OUT
61,AL                              

0ACC:8F69 3402          XOR
AL,02                              

0ACC:8F6B 8AFB          MOV
BH,BL                              

0ACC:8F6D FEC7          INC
BH                                 

0ACC:8F6F 75FC          JNZ
8F6D                               

0ACC:8F71 FECB          DEC
BL                                 

0ACC:8F73 75F2          JNZ
8F67                               

0ACC:8F75 58            POP
AX                                 

0ACC:8F76 E661          OUT
61,AL                              

0ACC:8F78 5B            POP
BX                                 

0ACC:8F79 C3            RET
                                   

}

; 8F7A

{

0ACC:8F7A 53            PUSH
BX                                 

0ACC:8F7B 51            PUSH
CX                                 

0ACC:8F7C E461          IN
AL,61                              

0ACC:8F7E 50            PUSH
AX                                 

0ACC:8F7F 24FC          AND
AL,FC                              

0ACC:8F81 B7A0          MOV
BH,A0                              

0ACC:8F83 B500          MOV
CH,00                              

0ACC:8F85 8ACF          MOV
CL,BH                              

0ACC:8F87 49            DEC
CX                                 

0ACC:8F88 75FD          JNZ
8F87                               

0ACC:8F8A E661          OUT
61,AL                              

0ACC:8F8C 3402          XOR
AL,02                              

0ACC:8F8E FECF          DEC
BH                                 

0ACC:8F90 75F3          JNZ
8F85                               

0ACC:8F92 58            POP
AX                                 

0ACC:8F93 E661          OUT
61,AL                              

0ACC:8F95 59            POP
CX                                 

0ACC:8F96 5B            POP
BX                                 

0ACC:8F97 C3            RET
                                   

}

; 8F98

{

0ACC:8F98 53            PUSH
BX                                 

0ACC:8F99 B3E0          MOV
BL,E0                              

0ACC:8F9B B704          MOV
BH,04                              

; call 8EDD

0ACC:8F9D E83DFF        CALL
8EDD                               

0ACC:8FA0 5B            POP
BX                                 

0ACC:8FA1 C3            RET
                                   

0ACC:8FA2 53            PUSH
BX                                 

0ACC:8FA3 52            PUSH
DX                                 

0ACC:8FA4 E461          IN
AL,61                              

0ACC:8FA6 50            PUSH
AX                                 

0ACC:8FA7 24FC          AND
AL,FC                              

0ACC:8FA9 B6FF          MOV
DH,FF                              

0ACC:8FAB B3E0          MOV
BL,E0                              

0ACC:8FAD B740          MOV
BH,40                              

; call unknown5

0ACC:8FAF E82FF9        CALL
88E1                               

0ACC:8FB2 0AD3          OR
DL,BL                              

0ACC:8FB4 FECA          DEC
DL                                 

0ACC:8FB6 75FC          JNZ
8FB4                               

0ACC:8FB8 E661          OUT
61,AL                              

0ACC:8FBA 3402          XOR
AL,02                              

0ACC:8FBC FECB          DEC
BL                                 

0ACC:8FBE 3ADF          CMP
BL,BH                              

0ACC:8FC0 75ED          JNZ
8FAF                               

0ACC:8FC2 58            POP
AX                                 

0ACC:8FC3 E661          OUT
61,AL                              

0ACC:8FC5 5A            POP
DX                                 

0ACC:8FC6 5B            POP
BX                                 

0ACC:8FC7 C3            RET
                                   

}

; 8FC8

{

0ACC:8FC8 53            PUSH
BX                                 

0ACC:8FC9 B700          MOV
BH,00                              

0ACC:8FCB B3FF          MOV
BL,FF                              

; call 8FDC

0ACC:8FCD E80C00        CALL
8FDC                               

0ACC:8FD0 5B            POP
BX                                 

0ACC:8FD1 C3            RET
                                   

0ACC:8FD2 53            PUSH
BX                                 

0ACC:8FD3 B700          MOV
BH,00                              

0ACC:8FD5 B308          MOV
BL,08                              

; call 8FDC

0ACC:8FD7 E80200        CALL
8FDC                               

0ACC:8FDA 5B            POP
BX                                 

0ACC:8FDB C3            RET
                                   

}

; 8FDC

{

0ACC:8FDC 8BFB          MOV
DI,BX                              

0ACC:8FDE 52            PUSH
DX                                 

0ACC:8FDF E461          IN
AL,61                              

0ACC:8FE1 50            PUSH
AX                                 

0ACC:8FE2 24FC          AND
AL,FC                              

0ACC:8FE4 B6FF          MOV
DH,FF                              

; call unknown5

0ACC:8FE6 E8F8F8        CALL
88E1                               

0ACC:8FE9 0AD7          OR
DL,BH                              

0ACC:8FEB FECA          DEC
DL                                 

0ACC:8FED 75FC          JNZ
8FEB                               

0ACC:8FEF E661          OUT
61,AL                              

0ACC:8FF1 3402          XOR
AL,02                              

0ACC:8FF3 FECB          DEC
BL                                 

0ACC:8FF5 75EF          JNZ
8FE6                               

0ACC:8FF7 58            POP
AX                                 

0ACC:8FF8 E661          OUT
61,AL                              

0ACC:8FFA 5A            POP
DX                                 

0ACC:8FFB 8BDF          MOV
BX,DI                              

0ACC:8FFD C3            RET
                                   

}

; 8FEE

{

0ACC:8FFE 51            PUSH
CX                                 

0ACC:8FFF 52            PUSH
DX                                 

0ACC:9000 E461          IN
AL,61                              

0ACC:9002 50            PUSH
AX                                 

0ACC:9003 24FC          AND
AL,FC                              

0ACC:9005 80E20F        AND
DL,0F                              

0ACC:9008 D0E2          SHL
DL,1                               

0ACC:900A 80C208        ADD
DL,08                              

0ACC:900D 8ACA          MOV
CL,DL                              

0ACC:900F B6FF          MOV
DH,FF                              

; call unknown5

0ACC:9011 E8CDF8        CALL
88E1                               

0ACC:9014 B528          MOV
CH,28                              

0ACC:9016 8AF2          MOV
DH,DL                              

0ACC:9018 FECE          DEC
DH                                 

0ACC:901A 75FC          JNZ
9018                               

0ACC:901C E661          OUT
61,AL                              

0ACC:901E 3402          XOR
AL,02                              

0ACC:9020 FECD          DEC
CH                                 

0ACC:9022 75F2          JNZ
9016                               

0ACC:9024 FEC9          DEC
CL                                 

0ACC:9026 75E7          JNZ
900F                               

0ACC:9028 58            POP
AX                                 

0ACC:9029 E661          OUT
61,AL                              

0ACC:902B 5A            POP
DX                                 

0ACC:902C 59            POP
CX                                 

0ACC:902D C3            RET
                                   

}

; 902E

{

0ACC:902E 53            PUSH
BX                                 

0ACC:902F 51            PUSH
CX                                 

0ACC:9030 E461          IN
AL,61                              

0ACC:9032 50            PUSH
AX                                 

0ACC:9033 24FC          AND
AL,FC                              

0ACC:9035 B340          MOV
BL,40                              

0ACC:9037 B71E          MOV
BH,1E                              

0ACC:9039 8ACB          MOV
CL,BL                              

0ACC:903B FEC9          DEC
CL                                 

0ACC:903D 75FC          JNZ
903B                               

0ACC:903F E661          OUT
61,AL                              

0ACC:9041 3402          XOR
AL,02                              

0ACC:9043 FECF          DEC
BH                                 

0ACC:9045 75F2          JNZ
9039                               

0ACC:9047 FEC3          INC
BL                                 

0ACC:9049 80FBC0        CMP
BL,C0                              

0ACC:904C 72E9          JB
9037                               

0ACC:904E 58            POP
AX                                 

0ACC:904F E661          OUT
61,AL                              

0ACC:9051 59            POP
CX                                 

0ACC:9052 5B            POP
BX                                 

0ACC:9053 C3            RET
                                   

}

; all video logic has been moved to the drivers!

/* Frame Limiter / Timer Functions */

delay(cx) - 9054

{

9054   pushf

9055   push ax

9056   push cx

; set the timer counter to cx

9057   mov ah,05

9059   int 65

{

; if keystroke (nonzero) then exit loop

905b   mov ah,01

905d   int 16

905f   jnz 9069

; get the timer counter

9061   mov ah,06

9063   int 65

; loop until counter is at 0

9065   and cx,cx

9067   jnz 905b

}

9069   pop cx

906a   pop ax

906b   popf

906c   ret

}

timer_manager(cx) – 906d

{

; cx = # of timer ticks to wait

; checks the frame limiter byte before calling the timer control

; store

906d   pushf

906e   push ax

; check frame limiter status

906f   mov al,[60d3]

9072   nop

; if al != 01 (frame limiter disabled), return at 907a

9073   cmp al,01

9075   jnz 907a

; call delay(cx)

9077   call 9054

; restore & return

907a   pop ax

907b   popf

907c   ret

}

frame_manager() – 907d

{

907d   push cx

; call timer_manager(04)

907e   mov cx,0004
9081   call 906d

9084   pop cx

9085   ret

}
frame_counter(cx) – 9086

{

; cx = number of frames to wait

; store

9086   push cx

; wait cx counts

9087   call 907d   ; call frame_manager()

908a   loop 9087

; restore & return

908c   pop cx

908d   ret

}

do_wait() – 908e

{

908e
push cx

; wait 2 frames

908f
mov cx,0002

9082
call 9086

9085
pop cx

9086
ret

}

slower_lordbrit() – 9097
{

; short frame for write_lordbrit()

9097   push cx

9098   mov cx,0001
909b   call 906d
; call timer_manager(0001)

909e   pop cx

909f   ret

}

