Lecture 23

Input/Output:
The Mouse and Sound

Text: Chapter 21
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The MOUSE

Mouse
Driver

Mouse location (pixels)
Button Up/Down INT 33h
Display mouse pointer

INT 33h

00h Initialize the Mouse

01h Display Mouse Pointer

02h Conceal Mouse Pointer

03h Get Button Status and Pointer Location
04h Set Pointer Location

05h Get Button Press Information

06h Get Button Release Information

O7h Set Horizontal Limits for Pointer

08h Set Vertical Limits for Pointer
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TITLE P21MOUSE (EXE) Handling the Muse

. MODEL SNALL
. STACK 64
. DATA
XBI NARY DW 0 ; Binary X coordinate
YBI NARY DW 0 , Binary Y coordinate
ASCVAL DW ? ;ASCI I field
; Screen display fields:
DI SPDATA LABEL BYTE
XMEG DB X = ; X message
XASCI | Dw ? ; X ASCl | val ue
DB ’ ’ ,
YMSG DB Y = ;Y nessage
YASCI | DwW ? ;Y ASCI | val ue
. CODE

BEA N PROC FAR
MOV AX @ata :Initialize

MOV DS, AX ;, DS register
CALL QLOCLEAR ; Cl ear screen
CALL BIOINIT ;lInitialize nouse
CwP AX, 00 ; Mouse install ed?
JE A90 ;, no -- exit

Al10:
CALL D10PTR ; Get nouse pointer
CwP BX, 01 ; Butt on pressed?
JE A80 , yes -- exit

CALL QROCURS ; Set cursor
MOV AX, XBlI NARY ;
CALL GLOCONV ;X to ASC |
MOV AX, ASCVAL ;

MOV XASCI |, AX ;

MOV AX, YBI NARY ;
CALL GLOCONV ;Y to ASd I
MOV AX, ASCVAL ;

MOV YASCI |, AX ;

CALL BODI SP ;D splay X and Y val ues
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JMP
A80:
CALL

CALL

MOV

| NT
BEG N ENDP

B10lI NI T PRCC
MOV
| NT
CWVP
JE
MOV
| NT
B9O:
RET
B10I NI T ENDP

D10PTR PROC
D20: MOV
| NT
CwP
JE
SHR
SHR
CwP
JNE
CwP
JE
D30: , Yyes
MOV
MOV
DOO:
RET
D10PTR ENDP

Al0 ; Repeat
H1OHI DE ; Hi de nobuse poi nter

QLOCLEAR ; Cl ear screen
AX, 4C00H ;Exit to DGCS

21H

NEAR

AX, OOH ‘Initialize nouse
33H

AX, 00 ' Mbuse install ed?
B90 © no -- exit

AX, 01H ; Show poi nt er

33H

Return to caller

NEAR

AX, 03H ; Get pointer |ocation
33H

BX, 01 ; R ght button pressed?
D90 , yes -- neans exit
CX, 03 ; Di vi de pi xel val ue

DX, 03 , by 8

CX, XBlI NARY ; Has pointer |ocation
D30 ;  changed?

DX, YBI NARY ;

D20 ;N0 -- repeat operation

XBlI NARY, CX : save new |l ocati ons
YBI NARY, DX ;

Return to caller
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G1O0CONV PROC
MOV
MOV
LEA
CWVP
JB
DI V
OR
MOV
DEC

G30:
OR
MOV
RET

G1LOCONV ENDP

H10H DE PROC
MOV
| NT
RET
H10HI DE ENDP

QLOCLEAR
YoV
MOV
MOV
MOV
| NT
RET

QLOCLEAR

Q20CURS PROC

NEAR ; AX = binary X or Y
ASCVAL, 2020H : Clear ASCI| field
CX, 10 Set di vi de factor
SI,ASCVAL+1 - Load ASCVAL address
AX, CX ; Conpare location to 10
G30 ;. |lower -- bypass

CL ; higher -- div by 10
AH, 30H Il nsert ASCI| 3s
[SI],AH ;Store in rightnost byte
S ' Decr address of ASCVAL
AL, 30H Il nsert ASCI| 3s

[ SI], AL ;Store in | eftnost byte
Return to caller

AX, 02H ; H de poi nter
33H
Return to caller

PRCC NEAR

AX, 0600H ; Request cl ear screen
BH, 30H - Col ors

CX, 00 - Ful |

DX, 184FH :; screen
10H

Return to caller
ENDP

NEAR

AH, 02H » Set cursor
BH, O ; Page O

DH, O " Row

DL, 25 - Col um
10H

23.4




Computers and Programming

RET
QR O0CURS ENDP

Q30DI SP PROC
MOV
MOV
MOV
LEA
| NT
RET

Q30DI SP ENDP
END

Return to caller

NEAR

AH, 40H ; Request di spl ay

BX, 01 : SCr een

CX, 14  Nunber of characters
DX, DI SPDATA ; Di spl ay area

21H

Return to caller

BEQ N
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Communicating Directly through PORTS

You can bypass DOS and the BIOS and go directly to the
address through which there is a connection to the outside
world (but...beware!)

Program | |DOS Ports [° ~0000h
T
_Blos |
"IN, OUT ) "O3FFh
Port address

Major port addresses:

060h Input from keyboard
061h Speaker

200h-20Fh  Game controller
3BCh-3BFh LPT1: (parallel port)
3F8h-3FFh COM1.: (serial port)

On power up, the BIOS places the port addresses for
serial and parallel ports that it finds in a BIOS table,
starting at location 40[0]:00.

For example, LPT1 is put at 40:08, and LPT2 at 40:0A
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TITLE P21PORT Switch printer ports LPT1 & 2

Bl OSDAT SEGVENT AT 40H ; Bl OS data area
ORG 8H ;Printer port addr

PARLPRT DW 4 DUP(?) ;4 wor ds

Bl OSDAT ENDS

CODESG SEGVENT PARA ' code’
ASSUME DS: Bl OSDAT, CS: CODESG

ORG
BEG N:

| NT
CODESG ENDS
END

100H

AX, Bl OSDAT
DS, AX

AX, PARLPRT(0) ;LPT1 address to AX
BX, PARLPRT(2) ;LPT2 address to BX
PARLPRT(0) , BX ; Exchange addresses
PARLPRT( 2) , AX ; Exchange addresses
AX, 4CO0H ;Exit to DOS

21H

BEG N

Exchange ports LPT1: and LPT2: by changing the BIOS

table.

The BIOS segment is based at 40h.
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TITLE P21SOUND Produce sound from speaker
SOUNSG SEGVENT PARA ' Code’
ASSUME CS: SOUNSG, DS: SOUNSG, SS: SOUNSG
ORG 100H
BEG N. JMP SHORT MAI N

DURTI ON DW 1000 ; Lengt h of tone
TONE DW 256H ; Frequency
MAI N PRCC NEAR
| N AL, 61H ; Get port data
PUSH AX , and save
CLI ;Clear interrupts
CALL B10SPKR , Produce sound
POP AX ; Reset
QuT 61H, AL ; port val ue
STI ; Reset interrupts
RET
MAI N ENDP
B10SPKR PROC NEAR
B20: MOV DX, DURTI ON ; Set duration of sound
B30:
AND AL, 11111100B ;Clear bits 0 & 1
QuT 61H, AL ; Transmt to speaker
MOV CX, TONE ; Set length
B40:
LOOP B40 ; Ti me del ay
OR AL, 00000010B ; Set bit 1 on
ouTr 61H, AL ; Transmt to speaker
MOV CX, TONE ; Set | ength
B50:
LOOP B50 ; Ti me del ay
DEC DX ; Reduce duration
JNZ B30 ; Cont i nue?
SHL DURTION,1 ; no - incr length
SHR TONE, 1 ; Reduce frequency
JNZ B20 ; Now zer o?
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RET
B10SPKR ENDP

SOUNSG ENDS
END

,yes -

BEG N

return
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Exercises — Lecture 23

1 Sketch out the code (it istoo long to write the complete code) describing how you would
use the mouse the select items from a menu (text mode).
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