


















































































































































































































































































































































































































































































































Chapter 9: Sample Mouse Programming Interface Programs 

In addition to the AX, BX, ex, and DX registers, some mouse func­
tion calls use the ES, DI, and SI registers. For example, Function 12 (Set 
Interrupt Subroutine Call Mask and Address) requires all four regis­
ters. (For more information on Function 12, see Chapter 8, "Mouse 
Function Calls.") 

The TST1.ASM Program 
The TSTl.ASM program resets the mouse, sets the graphics adapter to 
64o-by-200 black-and-white mode, and displays the standard graphics 
nlode cursor at the center of the screen. 

To end this program, press any key. The cursor disappears and 
the video mode returns to 80-by-25 text mode. 

Program: TSTl.ASM 

Description: Demonstrates the mouse in graphics mode 

To Run: MASM TSTl; 
LINK TSTl; 
TSTl 

Note: Program assumes mouse and mouse driver are installed . 

.. -----------~----------.-~--------------------------- ----.-----, 

.MODEL LARGE 

.STACK lOQh 

.CODE 

start: 
; Set 640 x 200 two-color graphics mode 
xor aX,ax 
int lOh 

; Mouse Reset and Status 
xor ax.ax 
i nt 33h 

(continued) 
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continued 

Show Cursor 
mov aX,l 
int 33h 

: Wait for a key press, allowing testing of mouse 
mov ah,8 
int 2lh 

: Reset the mouse 
xor aX,ax 
int 33h 

: Set 80 x 25 text mode 
mov aX,3 
int lOh 

: Exit to MS-DOS 
mov aX,4COOh 
int 21h 

END start 
END 

The ATEST.ASM Program 
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The ATEST.ASM program uses Mouse Function 11 (Read Mouse Motion 
Counters) to detect vertical mouse motion. The program displays a 
three-line menu with one option highlighted. When Function 11 

detects vertical mouse motion, the program moves the highlight up 
or down the list. 

In addition, this program uses Mouse Function 5 (Get Button 
Press Information) to detect a button press. To select a highlighted op­
tion, you simply press either mouse button. Before the program termi­
nates, it displays a message stating which option you selected and which 
button you pressed. 

This program is presented in several languages in this chapter so 
that you can compare the mouse function calls in different languages. 
If you want to compare the programs, see the BATEST.BAS, QBTEST.BAS, 

CTEST.C, and FTEST.FOR programs in this chapter. 
NOTE: Because of the length of the ATEST.ASM program, it is not listed here. 

The program is included on the disks that come with this book. You can use your 
favorite text editor to view the source code for the program on your screen, or you 
can print the source code on your printer. 
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The ASMEXAMP.ASM Program 
The ASMEXAMP.ASM program demonstrates several mouse functions 
and checks carefully for the mouse driver. Functions 7 (Set Minimum 
and Maximum Horizontal Cursor Position) and 8 (Set Minimum and 
Maximum Vertical Cursor Position) limit the mouse cursor position to 
the middle section of the screen. In addition, Function 3 (Get Button 
Status and Mouse Position) detects when you press the left button, at 
which time the program terminates . 

. _------------------- ... ------------------------ ... -----------------, 
Program: ASMEXAMP.ASM 

Description: Demonstrates Mouse Functions 0, I, 2, 3, 4, 7, 
and 8. Displays graphics mode cursor and 
checks for installation of the mouse driver. 

To Run: MASM ASMEXAMP; 
LI NK ASMEXAMP; 
ASMEXAMP 

:-------~-------------------------------------------------------

data segment public 'data' 
msgO db "Mouse driver not installed","$" 
msgl db "Mouse not found","$" 
msg2 db "Graphics cursor limit at center of the screen",Odh,Oah 

db "Press the left mouse button to EXIT","$" 
data ends 

code segment public 'code' 

start: 
assume cs:code, ds:nothing. es:nothing 

mov ax.seg data 
mov ds ,ax 
assume ds:data 

;Set OS to the 
:data segment 

: Check if mouse dri~er installed 
mov ax, 03533h ;Get Int 33H vector 
int 21h :by calling Int 21H. 
mov ax, es 
or ax, bx 
jz not installed 
cmp byte ptr es:[bx], OCFh 
jne 

;Check segment and offset of 
;Int 33H. If 0 then driver 
:is not installed. 
;Also, if IRET then driver is 
:not installed. 

(continued) 
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continued 

not_l nstall ed: 
mov dx. offset msgO 
mov ah, 09h 
int 21h 
mov ax. 4C01h 
int 21h 

check_mouse: 
xor ax. ax 
int 33h 
or ax. ax 
jnz mouse_ok 

; Mouse not found 
mov dx. offset msg1 
mov ah. 09h 
int 21h 
mov ax. 4C01h 
int 21h 

mouse_ok: 
mov ax.0006h 
i nt 10h 

mov ,ax. 4 
mov ex. 200 
mov dx. 100 
int 33h 

mov ax, 7 
mov ex. 150 
mov dx. 450 
int 33h 

mov ax. 8 
mov ex, 50 
mov dx, 150 
i nt 33h 

mov aX.1 
int 33h 

242 

;Me5sage 0 
:Output message to screen 

;Exit 

:1nitialize mouse 

;15 mouse installed? 
:Then continue 

:Message 1 
:Output message to screen 

:Exit 

:Set up for 640 x 200 resolution 
:graphies mode (CGA mode 6) 

:Function 4 
;M3 .. 200 
;M4 .. 100 
:Set Mouse Cursor POSition 

:Funetion 7 
;M3 = 150 
;M4 ... 450 
:$et Minimum and Maximum Horizontal 
;Cursor Position 

:Funetion 8 
;M3 .. 50 
;M4 = 150 
:$et Minimum and Maximum Vertical 
:Cursor Position 

:Show cursor 

(continued) 
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continued 

mov dx. offset msg2 ;Get exit message 
mov ah. 09h :Output message to screen 
int 21h 

around: 
mov ax. 3 :Function 3 
int 33h :Get Button Status and Mouse Position 

test bx. OOOlh ;Left button pressed? 
jz around ;Branch if left button NOT pressed 

xor ax. ax ;Function 0 
int 33h ;Mouse Reset and Status 

mov ax. 0OO3h ;Set up 80 x 25 character text mode 
int lOh 

mov ax.04COOh :Normal exit 
int 21h 

code ends 
end start 

The TST12&20.ASM Program 
The TST12&20.ASM program demonstrates Mouse Functions 12 (Set 
Interrupt Subroutine Call Mask and Address) and 20 (Swap Interrupt 
Subroutines) . 

Function 12 sets the first user-interrupt subroutine. This subrou­
tine, which is activated when you press the right mouse button, uses 
Function 4 to set the cursor position at the upper-left corner of the 
screen. You can test this action by moving the cursor around the screen 
and occasionally pressing the right mouse button. To begin testing 
Function 20, press any key. 

Function 20 swaps user-interrupt subroutines. In this program, 
the second subroutine replaces the first, causing the mouse cursor to 
act differently. Now when you press the left mouse button, the cursor 
moves to the middle of the screen. To test this action, move the cursor 
around the screen and press the left mouse button. To terminate the 
program, press any key. 
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._------.------------------------------------_._--_._.--.---.---. 
Program: T5T12&20.A5M 

Description: Demonstrates Mouse Functions 12 and 20. 

To Run: MASM T5T12&20; 
LI N K T5T12&20: 
TST12&20 

Note: Program assumes mouse and mouse driver are installed . 

. _-----------------------------------------_.---------------.~--. 

. MODEL LARGE 

.STACK 100h 

.CODE 

; This is the subroutine activated by Function 12 
msub PROC 

mov ax.4 Function 4, Set Mouse 
xor cx,cx Left edge of screen 
mov dx,cx Top edge of screen 
int 33h Move the cursor 
ret 

msub ENOP 

; This is the replacement subroutine for Function 20 
msub2 PROC 

mov ax.4 Function 4. Set Mouse 
mov cX,320 Middle of screen 
mov dx.100 Middle of screen 
int 33h Move the cursor 
ret 

msub2 ENOP 

; Set up OS for the data segment 
start: mov ax.@DATA 
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mov ds.ax 

: Mouse Reset and Status 
xor aX,ax 
int 33h 

; Show Cursor 
mov ax.1 
int 33h 

Cursor 

Cursor 

(continued) 
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; Set Interrupt Subroutine Call Mask and Address 
mov aX,SEG msub 
mov eS,ax Segment of sub into ES 
mov ax.12 Mouse Function 12 
mov cx.8 Interrupt when right button 
mov dX,OFFSET msub Offset of sub into OX 
i nt 33h 

: Wait for a key press, allowing testing of mouse 
mov ah.8 
int 21h 

: Swap Interrupt Subroutines 
mov ax.20 Mouse Function 20 

Offset of sub into BX 

pressed 

mov bX,SEG msub2 
mov cx,4 
mov dX,OFFSET msub2 
int 33h 

Interrupt when left button released 
Segment of sub into OX 

: Wait for a key press, allowing testing of mouse 
mov ah,8 
int 21h 

: Reset the mouse to deactivate the interrupt 
xor aX,ax 
int 33h 

: Exit to MS-DOS 
mov ax.4COOh 
int 21h 

ENO start 
END 

The TST24.ASM Program 
The TST24.ASM program demonstrates Mouse Function 24 (Set Alter­
nate Subroutine Call Mask and Address). Function 24 is similar to 
Function 12 (Set Interrupt Subroutine Call Mask and Address) in the 
way it sets a user-interrupt subroutine. However, unlike Function 12, 

this function allows activation of the subroutine based on Shift key 
status at the time of the detected mouse activity. In this case, the mouse 
cursor moves to the upper-left corner of the screen only when you press 
a Shift key and the left mouse button simultaneously. 
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Program: TST24.ASM 

Description: Demonstrates Mouse Function 24. 

To Run: MASM TST24; 
LINK TST24: 
TST24 

Note: Program assumes mouse and mouse driver are installed . 

. MODEL LARGE 

.STACK IOOh 

.CODE 

: This is the subroutine activated by Function 24 
msub PROC 

mov ax.4 Function 4. Set Mouse 
xor cx,cx Left edge of screen 
mov dx.cx Top edge of screen 
int 33h Move the cursor 
ret 

msub ENDP 

: Set up OS for the data segment 
start: mov ax.@DATA 

mov ds.ax 

: Mouse Reset and Status 
xor aX,ax 
int 33h 

: Show Cursor 
mov ax.! 
int 33h 

: Set Interrupt Subroutine Call Mask and Address 
mov ax.SEG msub 
mov 
mov 

es.ax 
ax.24 

Segment of sub into ES 
Mouse Function 24 

Cursor 

mov 
mov 

cx.34 
dx.OFFSET msub 

When Shift key and left button pressed 
Offset of sub into OX 

int 33h 

(continued) 
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; Wait for a key press. allowing testing of mouse 
mov ah.8 
int 21h 

: Deactivate Function 24 
mov ax.24 
mov cx.32 
int 33h 

; Reset the mouse 
xor ax.ax 
int 33h 

; Exit to MS-DOS 
mov ax.4COOh 
int 21h 

END start 
END 

FORTRAN PROGRAMS 
The following programs demonstrate calling mouse functions from 
FORTRAN 4.1. The shortest program is FORI.FOR, which simply displays 
the default text mode cursor and waits for you to press either mouse 
button before the program terminates. The FDEMO.FOR program sets a 
high-resolution graphics mode and displays a new cursor shaped like a 
mouse. The FTEST.FOR program is the FORTRAN version of the three­
line menu that appears in several languages in this chapter. 

The best way to program the mouse from FORTRAN is by calling 
the MOUSEL subroutine in the MOUSE.LIB library. When you are link­
ing the programs, be sure to link with the MOUSE.LIB file. Each pro-
gram uses the MOUSEL call. . 

In the header of each program listing, you will find the compile­
and-link command line used to create each executable module. 

The FOR1.FOR Program 
The FORI.FOR program resets the mouse, displays the cursor, and waits 
until you press either mouse button. When the program detects a but­
ton press, it hides the cursor and terminates. 
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This program shows the basic method of programming the 
mouse from FORTRAN. Each mouse function is called using the 
MOUSEL subroutine provided in the MOUSE.LIB library. You must link 
this library file with FORl.FOR for the program to run. 

****************************************************************** 
* FORI. FOR * 
* * 
* Short example of calling mouse functions from FORTRAN 4.1 * 
* * 
* Compile using large model (default). and link with MOUSE.LIB * 
* Example: fl IFPc forl.for -link mouse * 
****************************************************************** 

PROGRAM FORI 

INTEGER*2 MI. M2. M3. M4 

* Display short message for user 
WRITE (*,*) 'Press either mouse button to quit' 

* Mouse Reset and Status 
Ml = 0 
CAll MOUSEL (MI. M2. M3. M4) 

* Show Cursor 
Ml ... I 
CAll MOUSEL (Ml,'M2. M3, M4) 

100 CONTINUE 

* Get Button Status and Mouse Position 
Ml ... 3 
CALL.MOUSEL (Ml.M2. M3. M4) 

* loop until either button is pressed 
M2 .. MOD(M2. 4) 
IF(M2 .EO. 0) GOTO 100 

* Mouse Reset and Status 
Ml ... 0 
CALL MOUSEL (MI. M2. M3. M4) 

STOP 
END 

, " 
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The FTEST.FOR Program 
The FTEST.FOR program uses Mouse Function 11. (Read Mouse Motion 
Counters) to detect vertical mouse motion. The program displays a 
three-line menu with one option highlighted. When Function 11 

detects vertical mouse motion, the program moves the highlight up 
or down the list. 

In addition, this program uses Mouse Function 5 (Get Button 
Press Information) to detect a button press. To select a highlighted op­
tion, you simply press either mouse button. Before the program termi­
nates, it displays a message stating which option you selected and which 
button you pressed. 

This program is presented in several languages in this chapter so 
that you can compare the mouse function calls in different languages. 
If you want to compare the programs, see the BATEST.BAS, QBTEST.BAS, 

CTEST.C, and ATEST.ASM programs in this chapter. 
NOTE: This program uses the ANSI.SYS escape-code sequences to clear the 

screen, locate the cursor, and set the character attributes. You must load the 
ANSI.SYS file into memory, or these escape-code sequences will display strange­
looking characters and the menu won't function correctly. ANSI.SYS is loaded at 
system boot-up from a command in the CONFIG.SYS file. For more information, 
see your MS-DOS documentation. 

NOTE: Because of the length of the FTEST.FOR program, it is not listed here. 
The program is included on the disks that come with this book. You can use your 
favorite text editor to view the source code for the program on your screen, or you 
can print the source code on your printer. 

The FDEMO.FOR Program 
The FDEMO.FOR program shows one method of programming graphics 
mode mouse functions using FORTRAN. The MASM program SUBS.ASM 

supplies some important subroutines for this program. You must link 
SUBS.ASM and the MOUSE.LIB library with FDEMO.FOR for proper 
operation. 

The INTEGER*2 array named MCURSOR holds the mask data for 
redefining the graphics mode mouse cursor. Mouse Function 9 (Set 
Graphics Cursor Block) sets the new cursor shape, and the mask re­
defines the cursor to look like a mouse-whiskers, tail, and all. 

This program also demonstrates the operation of Mouse Function 16 

(Conditional Off), which defines a rectangular region of the display that 
hides the mouse cursor. The cursor remains visible unless you move it 
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into the defined part of the screen. To see how this works, move the 
cursor to the upper-left corner of the screen. 

NOTE: Because of the length ofFDEMO.FOR, it is not listed here. The pro­
gram is included on the disks that come with this book. You can use your favorite 
text editor to view the source code for the program on your screen, or you can print 
the source code on your printer. 

PASCAL PROGRAMS 
The programs in this section demonstrate how you can program the 
mouse from Microsoft Pascal. A procedure named mousel is provided in 
the MOUSE.LIB library for making calls from Pascal. Notice that this is 
the same routine called from FORTRAN. The languages share the same 
parameter-passing and procedure-calling mechanisms. 

All these program examples use assembly-language procedures. 
In addition, the following routines set the graphics modes and check 
for mouse driver installation. 

The MOUSHGCP.PAS Program 

(* 

The MOUSHGCP.PAS program demonstrates programming the mouse 
for the Hercules Graphics Card. You must link this program with the 
INITPAS.OB] objectmodule and the MOUSE.LIB library for prope~ 
operation. 

This program first calls the GRAF assembly routine to set the Her­
cules graphics mode (720 by 348 pixels). The program calls mouse func­
tions to reset the mouse, show the cursor, and check for button press 
information. When you press a button, the program resets the mouse 
driver and sets the Hercules Graphics Card back to text mode. 

* Programmer: 
* Eric Fogelin 
* June 1. 1987 

* 
* Purpose: 
* Using Microsoft Pascal to program mouse support for the Hercules 
* Monochrome Graphics Card (HGC). 

* 
* Arguments: 

(continued) 

250 



Chapter 9: Sample Mouse Programming Interface Programs 

continued 

* Limits: 
* Must link with MOUSE.LIB and INITPAS.OBJ to resolve mouse function 
* calls and HGC display routine references. 

* 
* Make fi 1 e: 

* 
* moushgcp.obj: moushgcp.pas 
* pasl moushgcp; 
* pas2; 

* 
* initpas.obj: 1n1tpas.asm 
* masm initpas.asm; 

* 
* moushgcp.exe: moushgcp.obj initpas.obj 
* link moushgcp + initpas ••• mouse.lib; 

* 
* History: 
* 6/1/87 - Created 
* ) 

program mouse_hgc; 

(* External references to mouse library and HGC screen routines *) 

procedure mousel (vars mI. m2. m3. m4:word);extern; 
procedure GMODE;extern; 
procedure TMODE;extern; 

var 
adsbyte: ads of char; 
mI. m2. m3. m4: word; 
videomode: char; 

(* 32-bit pOinter. segment and offset *) 

(* Standard mouse parameters *) 

(* Used to save/restore video mode *) 

begin 

(* Point to byte which holds Video BIOS mode *) 

adsbyte.s 16#0000; 
adsbyte.r := 16#0449: 

(* Save current screen mode value *) 

videomode := adsbyte A
: 

(* Put HGC into graphics mode using modified Hercules INIT.ASM routine *) 
GMODE; 

(continued) 
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continued 

end. 

(* Put byte value of 6 to direct graphics mouse cursor to HGC page 0 *) 

adsbyte A :- chr(6): 

(* Reset mous~ driver. HGC 720 x 348 resolution is recognized *) 

ml:- 0: 
mousel (m!. m2. m3. m4); 

(* Turn on default graphics mouse cursor *) 
ml := 1; 
mousel (m!. m2. m3. m4); 

(* Loop until either mouse button pressed *) 

repeat 
ml :- 3: 
mousel (mI. m2. m3. m4); 

until (m2 <> 0): 

(* Reset mouse driver *) 

ml := 0: 
mousel (m}. m2. m3. m4): 

(* Set HGC back to text mode *) 
TMODE: 

(* Restore state of Video BIOS mode value *) 

adsbyte A :- videomode: 

The INITPAS.ASM Program 
The INITPAS.ASM module provides support code for the MOUSHGCP.PAS 

program. The gmode procedure sets the 6845 CRT controller for the 720-
by-348 graphics mode of the Hercules Graphics Card. The tmode pro­
cedure sets Hercules text mode. 

NOTE: Because of the length of this program, it is not listed here. The pro­
gram is included on the disks that come with this book. You can use your favorite 
text editor to view the source code for the program on your screen, or you can print 
the source code on your printer. 

The PASEXAMP.PAS Program 
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The PASEXAMP.PAS program demonstrates several mouse functions. It 
also checks that you installed the mouse driver before it tries to reset 
the driver. Mouse Functions 0 (Mouse Reset and Status) and 1 (Show 
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Cursor) reset the mouse and show the cursor. Function 4 (Set Mouse 
Cursor Position) is used to set the cursor position. In addition, Func­
tions 7 (Set Minimum and Maximum Horizontal Cursor Position) and 
8 (Set Minimum and Maximum Vertical Cursor Position) limit cursor 
motion to the middle part of the screen. 

The program enters a loop, using Mouse Function 3 (Get Button 
Status and Mouse Position) to check continuously for a press of the left 
mouse button. To end the program, press the left mouse button. 

NOTE: You must assemble and link the SUBS.ASM assembly-language 
module with this program for proper operation. You must also link the MOUSE. LIB 

library to satisfy the mouse function calls. 

{------------------------------------------------------_oJ 
{ PASEXAMP.PAS - Mouse functions and Microsoft Pascal } 
{ } 
{ Program enters graphics mode, displays default } 
{ cursor, limits its range of motion, and quits when } 
{ the left mouse button is pressed. } 
{ } 
{ Make Fil e: } 
{ } 
{ pasexamp.obj: pasexamp.pas } 
{ pa s 1 pasexamp: } 
{pas2 } 
{ } 
{ pasexamp~exe: pasexamp.obj subs.obj } 
{ link pasexamp subs", .. \mouse: } 
{ } 

{--~-------------------~--------------------------------oJ 

program mtest (output): 

proceduremousel(vars ml, m2, m3, m4:word):extern: 
procedure chkdrv:extern: 
procedure graf;extern; 

var 
ml. m2, m3. m4: word: 

begin {demo} 
chkdrv: {Check mouse driver. If not} 

{i nsta 11 ed. exit. } 
{Installed. initialize mouse} 

m3, m4): 

(continued) 
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continued 

if ( m1 .. 0 ) then 
writeln('Microsoft Mouse NOT found') 

else 
begin 

m1 :- 4: {Function call 4. set mouse} 
m3 :- 200: {horizontal position } 
m4 :-100: {vertical position } 
mousel( mI. m2. m3. m4 ): 

ml :- 7; {Function call 7. set mouse} 
m3 :- 150: {minimum horizontal position} 
m4 :- 450; {maximum horizontal posit; on} 
mousel ( ml. m2, m3. m4 ); 

m1 :- 8; {Function call 8. set mouse 
m3 :- 50: {minimum vertical posit; on 
m4 :- 150; {maximum vertical position 
mousel( ml. m2. m3. m4 ): 

graft {Change into graphics mode } 

writeln('Graphics cursor limited to center of the screen. '); 
writeln('Press the left mouse button to EXIT.'); 

m1 :- 1; {Function call 1 
mousel( mI. m2. m3. m4 ): {show mouse cursor 

m2 : ... 999; {Dummy value for loop 
repeat {until left button pressed 

m1 :-3: {Function call 3 
mousel( mI. m2. m3. m4 ); {get current mouse status} 

until m2 :- 1: {Left mouse button pressed } 

m1 :- 0: {Reset motise driver 
mousel( mI. m2. m3. m4 ): 

end 

end. {demo} 

The SUBS.ASM Program 
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The SUBS.ASM program module provides the graf and chkdrv subrou­
tines for the PASEXAMP.PAS program. The graf subroutine sets a high­
resolution graphics mode (640-by-200 pixels, 2-color), and chkdrv checks 
that you installed the mouse driver. 
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The code in this module is identical to that in the SUBS.ASM 

module for the FORTRAN examples. Also, the parameter-passing con­
ventions for Microsoft Pascal and Microsoft FORTRAN are the same. 
This explains why both languages call the same procedure (mousel) 

from the MOUSE.LIB library. 

:****************************************************************** 
;* SUBS.ASM 
; * 
:* MASM subroutines for PASCAL program PASEXAMP.PAS 
; * 
;* graf - Set 640 x 200. 2-color graphics mode 
:* chkdrv - Check that mouse driver is installed 
; * 
;* See PASEXAMP.PAS program for information on linking. 
: * 

* 
* 
* 
* 
* 
* 
* 
* 
* 

;****************************************************************** 

mdata segment byte public 'data' 

msg db "Mouse Driver NOT installed","$" 

mdata ends 

mcode segment para public 'CODE' 
assume cs:mcode 

public graf 

: graf - Set 640 x 200, 2-color graphics mode 

graf proc far 
push bp 
mov ax, 06h ;Change to graphics 
int 10h ;mode by calling 
pop bp ;Int IOH service 
ret 

graf endp 

: chkdrv Check that mouse driver is installed 

public chkdrv 

(continued) 

255 



PART III: MOUSE PROGRAMMING INTERFACE 

continued 

chkdrv proc far 
push bp 
push es 

mov ax, 03533h :Get lnt 33H 
int 21h ;by calling Int 21H 
moy ax, es ; Check segment and 
or ax, bx ;offset of lnt 33H 
jnz NotInstalled ;vector if 0 or IRET 
cmp byte ptr es:[bx],Ocfh :mouse driver not instal1ed 
jne back ;Ex1t 

Notlnstalled: 
moy aX,seg mdata ;Set up OS to 
mov ds.ax :point to data segment 
mov dx, offset msg :Get message 
mov ah. 09h ;out to screen 
int 21h 
pop es 
pop bp 
mov ax.04cOlh ;Function code for 
int 21h ;end process 

back: 
pop es 
pop bp 
ret 

chkdrv endp 

mcode ends 
end 

The PDEMO.PAS Program 
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The PDEMO.PAS program demonstrates several mouse functions. 
Mouse Function 0 (Mouse Reset and Status) initializes the mouse. 
Function 9 (Set Graphics Cursor Block) sets a new graphics mode cur­
sor shape. In addition, Function 16 (Conditional Off) defines an area 
of the screen that hides the mouse. If you move the cursor to the upper­
left part of the screen, Function 16 causes the mouse cursor to disap­
pear. Mouse Function 3 (Get Button Status and Mouse Position) waits 
for you to press the left mouse button. When the left button is pressed, 
the program terminates. 
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(-------------------------------------------------------oJ 
( POEMO.PAS - Mouse functions and Microsoft Pascal } 
( } 

( Program checks that mouse driver was installed. } 
( displays a graphics cursor. and hides the cursor } 
( if it moves into the upper-left part of the screen. } 
( Program ends when left mouse button is pressed. } 
( } 

{ Make Fil e: } 
( } 
( pdemo.obj: pdemo.pas } 
{ pasl pdemo; } 
{pas2 } 
( } 

{ pdemo.exe: pdemo.obj subs.obj } 
( link pdemo subs •.•.. \mouse: } 
( } 

{-------------------------------------------------------oJ 

program mtest(output): 

procedure mousel(vars ml.m2,m3.m4:word):extern: 
procedure chkdrv:extern: 
procedure graf:extern; 

var 
ml.m2.m3.m4:word; 
Cursor array [0 •• 31]of word: 
bound : array [0 .. 3] of word; 
ptradd : array [1 .. 2] of word: 
i. j : integer: 

begin 

for i :- 0 to 15 do cursor[i] .= 16#ffff: 
Cursor[16] :- 16#8000; 
Cursor[17] 16#EOOO: 
Cursor[18) 16#F800; 
Cursor[19] 16#FEOO: {Initialize cursor array} 
Cursor[20] 16#0800; 
Cursor[21] 16#OCOO; 
Cursor[22] :~ 16#0600; 
Cursor[23] := 16#0300: 
for j :-24. to31do Cursor[j] := 16#0000; 

(continued) 
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continued 

end. 

258 

chkdrv: 

m1 :- 0: 

{Check for mouse 
{driver installation 
(Function call 0 

mousel(m1,m2.m3.m4): {Initialize mouse 
if ( m1 = 0 ) then (No, output message 

writeln('Microsoft Mouse NOT found') 
else 

begin 

graf: 

m1:=9: 
m2:-1; 
m3:-1: 

{Yes, demo Function 9} 
{ and Function 16 } 
{set to graphics mode} 

{Function call 9 

{ set graphics cursor} 

ptradd[l] :- (ads Cursor).r: {offset of the array} 
ptradd[2] := (ads Cursor).s: {segment of the array} 
mousel(m1,m2.m3.ptradd[1]): 

writelnC'Mouse cursor will disappear within this area. '): 
writeln('Press the right mouse button to EXIT ......... '); 

m1 :- 1: 
mousel(m1,m2.m3,m4); 

m1 := 16; 
bound[O] := 0: 
bound[l] :- 0: 
bound[2] :- 390: 
bound[3] := 25; 

{Function callI 
{ show mouse cursor 

{Funct ion ca 11 16 } 

{Left x coordinate } 

{Upper y coordinate } 

{Right x coordinate } 

{Lower y coordinate } 

ptradd[l] :- (ads bound). r: {offset of the 
ptradd[2] :- (ads bound).s; {segment of the 
mousel(ml,m2,m3.ptradd[I]): 

m2 :- 999: 
repeat 

{Dummy value for loop} 
{until... } 

array} 
array} 

ml :== 3: {Function call 3, get} 
mousel( mI. m2. m3, m4): {current mouse status} 

until m2 2: {Left button pressed} 

ml :-0: {Reset mouse driver 
mousel( m1, m2. m3, m4 }: 

end 



Chapter 10 

Writing Mouse 
Programs for 
IBM EGA Modes 

If your application program includes mouse support for IBM enhanced 
graphics modes D, E, F, and 10, your program must interact with the IBM 

Enhanced Graphics Adapter (EGA) through the new video interrupt 
functions provided in the mouse driver. You can simplify this program­
ming by using a special library, the Microsoft EGA Register Interface li­
brary (EGA.LIB), which is included on the disks that come with this 
book. Or, if you are programming in a language that can call inter­
rupts, the language can call the video interrupt functions directly. 

To prevent unnecessary problems when using EGA graphics, 
follow this rule: If your program will modify the EGA registers and if 
it uses the mouse, then use the EGA Register Interface library. If your 
program will not modify the EGA hardware directly, you won't need to 
use the EGA.LIB library. 

The EGA hardware uses several write-only registers to control the 
many EGA display attributes. However, without the new video interrupt 
functions, the mouse driver would be unable to keep track of the con­
tents of these special registers, and it would be impossible to correctly 
update the mouse cursor position and shape when these registers were 
altered. . 

The EGA Register Interface lets your program write to and read 
from write-only registers on the EGA by keeping shadow maps, or 
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working copies, of the registers. This capability is required for 
interrupt-driven graphics such as the cursor update code in the 
mouse driver. 

THE EGA REGISTER INTERFACE LIBRARY 
The Microsoft EGA Register Interface library consists of nine functions 
that you can call from MASM programs or from programs written in 
high-level languages such as Microsoft QuickBASIC, C, QuickC, 
FORTRAN, and Pascal. These functions do the following: 

• Read from or write to one or more of the EGA write-only 
registers. 

• Define default values for EGA write-only registers or reset the 
registers to these default values. 

• Check whether the EGA Register Interface is present and if so, 
return its version number. 

How the Interface Library Works 
Current versions of the mouse driver install the EGA Register Interface 
library if the driver detects an EGA installed in the system. The inter­
face maintains shadow maps of the EGA write-only registers, which lets 
application programs read these registers. The shadow maps are up­
dated whenever your program calls one of the interface functions to set 
a register; therefore, the shadow maps always contain the last values 
written to the registers. When your program calls one of the interface 
functions to read a register, the function call returns the value stored 
in the shadow map. 

The code in the interface intercepts mode-change calls to the 
ROM BIOS (Interrupt lOH with AH = 0) and updates the shadow maps 
and default register tables accordingly. 

Calling the Library from MASM Programs· 
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To call EGA Register Interface functions from a MASM program, do the 
following: 

1. Load the AX, BX, CX, DX, and ES registers (as required) with the 
parameter values. 

2. Execute software Interrupt 10H. 
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Values returned by the EGA Register Interface functions are 
placed in the registers. 

NOTE: When called from MASM programs, Functions F2, F3, F4, F5, and F7 

expect ES:BX to be a table pointer. These functions are discussed in detail later in 
this chapter .. 

MASM Example 
Use the following instructions to set the palette registers to the values 
in the my table array: 

my table db OOh.01h.02h.03h.04h.OSh.14h.07h 
db 38h.39h.3ah.3bh.3ch.3dh.3eh.3fh 

mov ax. ds 
mov eSt ax :Set ES to the data segment 
mov bx. offset my table :Now ES:BX ~-> my table 
mov ex. 0010h :Starting at reg 0 for 16 
mov dx. 18h :18H - attribute ehip 
mav ah. Of3h ;F3H = write register range 
int 10h :Exeeute the interrupt 

Calling the Library from High-Level Language Programs 
You can call EGA Register Interface functions from QuickBASIC, C, 
QuickC, FORTRAN, and Pascal programs by linking the programs with 
the EGA.LIB library. This library provides several calls that match the 
parameter passing and memory-model requirements of each language. 

For all these languages, the EGA Register Interface call requires 
four integer parameters: E1, E2, E3, and E4. The following table shows 
how these parameters correspond to the registers listed in the function 
descriptions later in this chapter: 

Parameter Register 

El AH 
E2 BX 
E3 CX 
E4 DX 
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When your program calls the EGA Register Interface, the register 
copies the parameters into the corresponding registers, calls the video 
interrupt, and copies the returned register values back into the 
parameters. 

For Function FA, the value returned in the ES register is placed 
in the E4 parameter. The way the parameters are passed to the EGA 
Register Interface determines how the ES register is loaded. Those calls 
that use short parameter addresses (EGAS, cegas, and cegam) copy the DS 
register into ES. Those calls that use long parameter addresses (EGAL, 
cegac, and cegal) copy the segment part of the address pointed to by E2 

into the ES register. 

Calling from QuickBASIC 
To call the EGA Register Interface library from QuickBASIC programs, 
use the EGAS subprogram. For functions requiring a table, pass the first 
element of an integer array or pass the address of a string using the 
SADD function. 

To access EGA.LIB from within the QuickBASIC environment, 
create a Quick Library that contains EGA.LIB. For example, the follow­
ing command combines the QB.QLB, MOUSE.LIB, and EGA.LIB libraries 
into a composite Quick Library named QBNEW.QLB: 

LINK IOU INOE MOUSE.LIB+EGA.LIB+OB.LIB.OBNEW.OLB.NUL.BOLB45.LIB: 

To load this new Quick Library with QuickBASIC, enter the following 
command: 

OB IL OBNEW.OLB 

Alternately, you can create the equivalent library file QBNEW.LIB by 
entering, 

LIB OBNEW.LIB+MOUSE.LIB+EGA.LIB+OB.LIB: 

This lets your programs compile and link into .EXE programs, which 
you can run from the MS-DOS prompt. 

QuickBASIC example The following example prints the version number 
of the EGA Register Interface: 

, Get version number of EGA Register Interface 

OEFINT A-Z 

(continued) 
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continued 

el - &HFA 
e2 - 0 

'Interrogate driver 

CALL egas~e1. e2. e3. e4) 

IF e2 <> 0 THEN 
PRINT "EGA Register Interface found. version": 
DEF SEG - e4 
majorVersion - PEEK(e2) 
minorVersion = PEEK(e2 + 1) 
DEF SEG 
PRINT USING "flfL.fI#": majorVers; on: mi norVersi on 

ElSE 
PRINT "EGA Register Interface not found" 

END IF 

Calling from C and QuickC 
To call the EGA Register Interface library from C programs, use the 
cegas function for small-model programs, the cegam function for 
medium-model programs, the cegac function for compact-model pro­
grams, or the cegal function for large-model programs. For functions 
requiring a table, pass a pointer to the name of a character array or a 
pointer to the array pointer. 

To call the EGA Register Interface library from the QuickC pro­
gramming environment, use the cegam function (the C function for 
medium-model programs) and add EGA.LIB to the program list. For 
functions requiring a table, pass a pointer to the name of a character 
array or a pointer to the array pointer. 

C example In a small-model C program (versions 3.0 and later), the fol­
lowing example restores the default settings for the EGA registers: 

int ah. bx. ex. dx: 

ah -OxF6; /* Restore default settings */ 
eegas(&ah. &bx. &ex. &dx); 

Calling from FORTRAN 
To call the EGA Register Interface library from FORTRAN programs, 
use the EGAL subprogram. For functions requiring a table, pass the first 
element of an integer array (packed 2 bytes per integer). 

263 



PART III: MOUSE PROGRAMMING INTERFACE 

264 

FORTRAN example The EGA.FOR program calls EGAL to access the EGA 

Register Interface and uses Function FA to interrogate the driver. If the 
EGA Register Interface is present, its version number is displayed. 

You must link this program with EGA.LIB so that you can use the 
EGAL call, and you must link this program with IPEEK.OB] so that you 
can use the IPEEK function. 

* EGA. FOR 

* * 
* Example of calling the EGA Register Interface from * 
* FORTRAN 

* 
* Compile using large model (default), and link with 
* IPEEK.OBJ and EGA. LIB 

* 
* Example: f1 IFPc ega.for ip~ek;obj -link ega 
************************************************************ 

PROGRAM EGA 

INTEGER*2 El. E2. E3. E4 
INTEGER*2MAJVER. MINVER 

* Interrogate Driver 
E1 -f/FA 
E2- 0 
CALL EGAL (El. E2.E3, E4) 

* Check results 
IF(E2 ~EQ. 0) GOTO 100 

* Get the version numbers 
. MAJVER ~ IPEEK(E4; E2) 

E2 ... 12 + 1 
MINVER- IPE~K(E4~ E2) 

* Print the returned versi~n number 
WRITE(*.lO) MAJVER, MINVER 

10 FORMAT(lX.'EGA Regi~ter Interface found. Version 

(continued) 
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continued 

* We're done 
GO TO 900 

100 CONTINUE 

* EGA Register Interface wasn't found 
WRITE(*.*) 'EGA Register Interface not found.' 

900 CONTINUE 
END 

You must assemble and link the IPEEKASM file with the EGA.FOR 

program. The IPEEK function lets a FORTRAN program get a byte from 
any location in memory. 

Function: IPEEK 

Description: Called from EGA. FOR to get a byte from 
any location in memory. 

Example: BYTVAL = IPEEK(SEG, OFS) 

To assemble: MASM IPEEK: 

.MODEL LARGE 

.CODE 

public IPEEK 

IPEEK proc 

Standard entry 
PUSH BP 
MOV BP.SP 
PUSH ES 

Load address. then load contents of first parameter into AX 
LES BX.DWORD PTR[BP+ 10] 
MOV AX,ES:[BX] 

(continued) 
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continued 

Save fi rst pa rameter .on stack (the segment for. I PEEK) 
PUSH AX 

Load address. then load contents of second parameter into AX 
LES BX.DWORD PTR[BP + 6] 

Load the registers with the parameters 
MOV BX. ES: [BX] Offset into BX 
POP ES : Segment into ES 

Peek at the byte 
MOV Al.ES:[BX] 

Zero theh1gh byte of AX 
XOR AH.AH 

Clean up and exit 
POP .ES 
POP BP 
RET 8. 

All done 
IPEEKendp 
END 

Calling from Pascal 
To call the EGA Register Interface library from Pascal programs, use 
the EGAS procedure if the argument addresses are in the program's 
data segment (short addresses). If the arguments are in another seg­
ment (long addresses), use -the EGAL procedure. For functions requir­
ing a table, pass a pointer to the first element of an integer array 
(packed 2 bytes per integer). 

Pascal example In a Pascal program with long argument addresses, 
include the following statement to declare EGAL as an external 
procedure: 

PROCEDURE.EGAL 
(VARS El.E2. E3. E4:INTEGER); 
EXTRN; 
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Once the procedure is declared, include the following statements 
to restore the default settings for the EGA registers: 

E1 :- 246 (*Function number is 246 - F6 (hexadecima1)*) 
EGAL (El. E2. E3. E4) 

Considerations When Calling ROM BIOS Video, Routines 
You need to be aware of certain considerations when your program 
uses the EGA Register Interface library. The EGA Register Interface li­
brary intercepts only those calls to the ROM BIOS video routines that 
change the screen mode (Interrupt lOH, AH = 0, AL = 13h or less). It 
does not intercept any other ROM BIOS video routine calls. However, 
any other ROM BIOS video routine calls should restore all registers, so 
using them is no problem. 

A call to Interrupt lOH to set the color palette (AH = OBh) is an ex­
ception to this rule. You should use EGA Register Interface Function F5 

(Write Register Set) to set the color palette. For more information 
about Function F5, see "EGA Register Interface Functions" later in this 
chapter. 

Attribute Controller Registers 
Before your application program uses the Attribute Gontroller regis­
ters (input/output address 3COh) in one of the new Interrupt lOH calls, 
the program must set the Address or Data register flip-flop to the Ad­
dress register. It does this by performing an input from input/output 
port 3BAh or C3DAh. The flip-flop is always reset to this state when the 
program returns from the Interrupt lOH call. (Note: The version of 
EGA.LIB included with this book sets the Address or Data register flip­
flop to the Address register automatically.) 

An interrupt routine that accesses the attribute chip always leaves 
the flip-flop set to the Address register when the program returns from 
the interrupt call. Therefore, if your application program sets the flip­
flop to the Data register and expects the flip-flop to remain in this 
state, the program must disable interrupts between the time it sets the 
flip-flop to the Data register state and the last time the flip-flop is 
assumed to be in this state. 

Sequencer Memory Mode Register 
When the Sequencer Memory Mode register (input/output address 
3C5h, Data register 4) is accessed, the sequencer produces a glitch on 
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the CAS lines that can cause problems with video random-access 
memory (VRAM). As a result, your application program cannot use the 
EGA Register Interface to read from or write to this register. Instead, 
use the following procedure to alter this register: 

1. Disable the interrupts. 

2. Set Synchronous Reset (bit 1) in the Sequencer Reset 
register to o. 

3. Read from, write to, or modify the Sequencer Memory 
Mode register. 

4. Set Synchronous Reset (bit 1) in the Sequencer Reset 
register to 1. 

S. Enable the interrupts. 

Input Status Registers 
Your application program cannot use the EGA Register Interface to 
read Input Status registers 0 (input/output address 3C2h) and 1 (input/ 
output address 3BAh or 3DAh). If the program must read these registers, 
it should do so directly. 

Graphics Controller Miscellaneous Register 
When the Graphics Controller Miscellaneous register (input/output 
address 3CFh, Data register 6) is accessed, a glitch on the CAS lines 
occurs that can cause problems with video random-access memory 
(VRAM). As a result, your application program should not use the EGA 

Register Interface to read from or write to this register. 
EGA Register Interface Function F6 (Revert to Default Registers) 

doesn't alter the state of the Graphics Controller Miscellaneous regis­
ter. Use the following procedure to alter this register: 

1. Disable the interrupts. 

2. Set Synchronous Reset (bit 1) in the Sequencer Reset 
register to o. 

3. Read from, write to, or modify the Graphics Controller 
Miscellaneous register. 

4. Set Synchronous Reset (bit 1) in the Sequencer Reset 
register to 1. 

S. Enable the interrupts. 
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EGA Register Interface Functions 
The following table shows the number and the name of each function 
described in detail in this chapter: 

Function 
Number (Hex) 

FO 
Fl 
F2 
F3 
F4 
F5 
F6 
F7 
FA 

Function Name 

Read One Register 
Write One Register 
Read Register Range 
Write Register Range 
Read Register Set 
Write Register Set 
Revert to Default Registers 
Define Default Register Table 
Interrogate Driver 

NOTE: Function calls F8H, F9H, and FBH through FFH are reserved. 
Each function description includes the following: 

• The parameters required to make the call (input) and the 
expected return values (output) 

• Any special considerations regarding the function 

If the function description doesn't specify an input value for a 
parameter, you don't need to supply a value for that parameter before 
making the call. If the function description doesn't specify an output 
value for a parameter, the parameter's value is the same before and 
after the call. 

NOTE: The EGA Register Interface doesn't check input values, so be sure that 
the values you load into the registers are correct before making a call. 
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FUNCTION FO: READ ONE REGISTER 

Call with 

Returns 

Examples 

270 

Function FO reads data from a specified register on the EGA. 

AH FOh 
BX Pointer for pointer/data chips: 

BH = 0 
BL = pointer 

Ignored for single registers 
DX Port number: 

AX: 

Pointer/data chips 
OOh: CRT Controller (3B4h for monochrome modes; 

3D4h for color modes) 
08h:Sequencer(3C4h) 
lOh: Graphics Controller (3CEh) 
I8h: Attribute Controller (3COh) 

Single registers 
20h: Miscellaneous Output register (3C2h) 
28h: Feature Control register (3B4h for monochrome 

modes; 3D4h for color modes) 
30h: Graphics 1 Position register (3CCh) 
38h: Graphics 2 Position register (3CAh) 

Restored 
BH: Restored 
BL: Data 
DX: Restored 
All other registers restored 

The following example saves the contents of the Sequencer Map Mask 
register in myvalue: 

myval ue db ' ,? 

movah. OfOh 
. mov· bx. 0002h 

mov, dx., 0008h 
i nt lOh 
movmyvalue~. bl 

:FO- read one register 
:BH -0 / BL ~ map mask index 
;DX ,... sequencer 
:Call the interrupt 
:Save the value 
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The following example saves the contents of the Miscellaneous 
Output register in myvalue: 

myvalue db ? 

mov ah, OfOh :FO - read one register 
mov dx, 0020h :DX - miscellaneous output register 
int lOh :Call the interrupt 
mov myvalue, bl :Save the value 
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FUNCTION Fl: WRITE ONE REGISTER 

Call with 

Returns 

272 

Function FI writes data to a specified register on the EGA. 
When your application program returns from a call to Function 

FI, the contents of the BH and DX registers are not restored. If you want 
to save and restore these registers, you must instruct your application 
program to do so. 

AH FIh 
BL Pointer for pointer/data chips 

or 
Data for single registers 

BH Data for pointer/ data chips (ignored for single registers) 
DX Port number: 

AX: 

Pointer/data chips 
ooh: CRT Controller (3B4h for monochrome modes; 3D4h 

for color modes) 
08h:Sequencer(3C4h) 
lOh: Graphics Controller (3CEh) 
I8h: Attribute Controller (3COh) 

Single registers 
2oh: Miscellaneous Output register (3C2h) 
28h: Feature Control register (3B4h for monochrome 

modes; 3D4h for color modes) 
30h: Graphics 1 Position register (3CCh) 
38h: Graphics 2 Position register (3CAh) 

Restored 
BL: Restored 
BH: Not restored 
DX: Not restored 
All other registers restored 
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Examples The following example writes the contents of myvalue into the CRT 

Controller Cursor Start register: 

myvalue db 3h 

mov ah. Oflh Fl - write one register 
mov bh. myvalue BH - data from myvalue 
mov bl. OOOah BL - cursor start index 
xor dx. dx OX - crt controller 
int lOh Call the interrupt 

The following example writes the contents of myvalue into the 
Feature Control register: 

myvalue db 2h 

mov ah. Oflh 
mov bl. myvalue 
mov dx. 0028h 
i nt lOh 

Fl - write one register 
BL - data from myvalue 
OX - feature control register 
Call the interrupt 
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FUNCTION F2: READ REGISTER RANGE 

Call with 

Returns 

Example 

274 

Function F2 reads data from a specified range of registers on the EGA. 
(A range of registers is several registers on a single chip that have con­
secutive indexes.) This call makes sense only for the pointer/data chips. 

AH F2h 

CH Starting pointer value 
CL Number of registers (must be> 1) 
DX Port number: 

ooh: CRT Controller (3B4h for monochrome modes; 3D4h for 
color modes) 

OSh:Sequencer(3C4h) 
lOh: Graphics Controller (3CEh) 
Ish: Attribute Controller (3COh) 

ES:BX Points to a table of one-byte entries (l~ngth = value in CL). 
On return, each entry is set to the contents of the corre­
sponding register. 

AX: Restored 
BX: Restored 
CX: Not restored 
DX: Restored 
ES: Restored 
All other registers restored 

The following example saves the contents of the Attribute Controller 
Palette registers in paltabl£: 

paltable db 16 dup (1) 

mov ax, ds 

moves. ax 
mov bx, offset paltable 
mov ah. Of2h 

. mov ex. OOlOh 

mov dx. 0018h 

intl0h 

Assume paltable in 
data segment 
ES - data segment 
ES:BX = paltable address 
F2 - read register range 
CH - start index of 0 
CL - 16 registers 
to read 
OX - attri bute 
controller 
Call the interrupt 
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FUNCTION F3: WRITE REGISTER RANGE 

Call with 

Returns 

Example 

Function F3 writes data to a specified range of registers on the EGA. (A 
range of registers is several registers on a single chip that have consecu­
tive indexes.) This call makes sense only for the pointer/data chips. 

AH F3h 
CH Starting pointer value 
CL Number of registers (must be> 1) 
DX Port number 

ooh: CRT Controller (3B4h for monochrome modes; 3D4h for 
color modes) 

OSh:Sequencer(3C4h) 
lOh: Graphics Controller (3CEh) 
ISh: Attribute Controller (3COh) 

ES:BX Points to a table of one-byte entries (length = value in CL). 
Each entry contains the value to be written to the corre­
sponding register. 

AX: Restored 
BX: Not restored 
CX: Not restored 
DX: Not restored 
ES: Restored 
All other registers restored 

The following example writes the contents of cursloc into the CRT 
Controller Cursor Location High and Cursor Location Low registers. 

cursloc db 01h. OOh 

mov ax. ds 

moves. ax 
mov bx. offset cursloc 
mov a h. Of3h' 

movcx. Oe02h 

xor dx. dx 
int lOh 

Cursor at page 
offset OlOOh 

Assume cursloc in 
data segment 
ES - data segment 
ES:BX - cursloc address 
F3 - write register 
range 
CH - start index of 14 
CL - 2 registers to 
write 
DX.- crt·controller 
Call the interrupt 
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FUNCTION F4: READ REGISTER SET 

Call with 

Returns 

276 

Function F4 reads data from a set of registers on the EGA. (A set of regis­
ters is several registers that might or might not have consecutive in­
dexes and t~at might or might not be on the same chip.) 

AH = F4h 
CX = Number of registers (must be> 1) 
ES:BX Points to table of records with each entry in the following 

format: 

AX: 

Byte 0: Port number 
Pointer/data chips 

ooh: CRT Controller (3B4h for monochrome modes; 
3D4h for color modes) 

08h: Sequencer (3C4h)' 
lOh: Graphics Controller (3CEh) 
18h: Attribute Controller (3COh) 

Single registers 
20h: Miscellaneous Output register (3C2h) 
28h: Feature Control register (3B4h for monochrome 

modes; 3D4h for color modes) 
30h: Graphics 1 Position register (3CCh) 
38h: Graphics 2 Position register (3CAh) 

Byte 1: Must be zero 
Byte 2: Pointer value (0 for single registers) 
Byte 3: EGA Register Interface fills in data read from 

register specified in bytes 0 through 2 

Restored 
BX: Restored 
CX: Not restored 
ES: Restored 
All other registers restored 
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The following example saves the contents of the Miscellaneous Output 
register, Sequencer Memory Mode register, and CRT Controller Mode 
Control register in results: 

outvals dw 0020h 
db 0 
db ? 

dw 0008h 
db 04h 
db ? 

dw OOOOh 
db 17h 

db ? 

Miscellaneous Output register 
o for single registers 
Returned value 

Sequencer 
Memory Mode register index 
Returned value 

CRT Controller 
Mode Control register index 
Returned value 

results db 3 dup (1) 

mov ax. ds 

moves. ax 
mov bx. offset outvals 
mov ah. Of4h 
mov cx, 3 

Assume outvals in 
data segment 
ES - data segment 
ES:BX - outvals address 
F4 - read register set 
Number of entries in 
outvals 

int lOh Get values into outvals 
mov s i. offset outva 1 s +3 : Move the returned 

; values from outvals 
mov di. offset results to results 
mov c~. 3 3 values to move 
cld Makemovesforward 

movloop: movsb 

addsi. 3 
loop movloop 

Move one value from outvals 
to results 
Skip to next source byte 
Get next byte 
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FUNCTION F5: WRITE REGISTER SET 

Call with 

Returns 

278 

Function F5 writes data to a set of registers on the EGA. (A set of regis­
ters is several registers that might or might not have consecutive in­
dexes and that might or might not be on the same chip.) 

AH = F5h 
CX = Number of registers (must be> 1) 
ES:BX Points to table of values with each entry in the following 

format: 

AX: 

Byte 0: Port number 
Pointer/data chips 

ooh: CRT Controller (3B4h for monochrome modes; 
3D4h for color modes) 

08h:Sequencer(3C4h) 
Ioh: Graphics Controller (3CEh) 
18h: Attribute Controller (3COh) 

Single registers 
20h: Miscellaneous Output register (3C2h) 
28h: Feature Control register (3B4h for monochrome 

modes; 3D4h for color modes) 
30h: Graphics 1 Position register (3CCh) 
38h: Graphics 2 Position register (3CAh) 

Byte 1: Must be zero 
Byte 2: Pointer value (0 for single registers) 
Byte 3: Data to be written to register specified in bytes 0 

through 2 

Restored 
BX: Restored 
CX: Not restored 
ES: Restored 
All other registers restored 
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The following example writes the contents of outvals to the Miscella­
neous Output register, Sequencer Memory Mode register, and CRT 

Controller Mode Control register: 

outvals dw 0020h Miscellaneous Output register 
db 0 o for single registers 
db Oa7h Output value 

dw 0OO8h Sequencer 
db 04h Memory Mode register index 
db 03h Output value 

dw OOOOh CRT Controller 
db 17h Mode Control register index 
db Oa3h Output value 

mov ax, ds Assume outvals in 
data segment 

mov es, ax ES - data segment 
mov bx, offset outvals ES:BX - outvals address 
mov ah. Of5h F5 - write register set 
mov ex, 3 Number of entries in 

outvals 
1 nt lOh Call the interrupt 
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FUNCTION F6: REVERT TO DEFAULT REGISTERS 
Function F6 restores the default settings of any registers your applica­
tion program changed through the EGA Register Interface. The default 
settings are defined in a call to Function F7. 

Call with AH = F6h 

Returns All registers restored 
NOTE: If your program makes a call to Interrupt 10H, Function 0, to set the 

display mode, the default register values change to the BIOS values for the selected 
mode. 

Example The following example restores the default settings of the EGA 

registers: 
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FUNCTION F7: DEFINE DEFAULT REGISTER TABLE 

Call with 

Returns 

Function F7 defines a table that contains default values for any pointer / 
data chip or single register. If you define default values for a pointer / 
data chip, you must define them for all registers within that chip. 

WARNING: Function F7 sets the default values for all registers within a 
chip. You must know what to set in all affected registers to prevent unwanted 
results. Some combinations of register settings might cause physical damage to the 
EGA adapter or the monitor. 

AH F7h 
CX VGA Color Select Flag: 

5448h: Allows the EGA Register Interface to recognize byte off­
set 14h of the table pointed to by ES:BX as the value for the 
VGA color select register. 

DX Port number: 
Pointer/data chips 

ooh: CRT Controller (3B4h for monochrome modes; 3D4h 
for color modes) 

08h:Sequencer(3C4h) 
lOh: Graphics Controller (3CEh) 
18h: Attribute Controller (3COh) 

Single registers 
20h: Miscellaneous Output register (3C2h) 
28h: Feature Control register (3B4h for monochrome 

modes; 3D4h for color modes) 
30h: Graphics I Position register (3CCh) 
38h: Graphics 2 Position register (3CAh) 

ES:BX Points to a table of one-byte entries. Each entry contains the 

AX: 

default value for the corresponding register. The table 
must contain entries for all registers. 

Restored 
BX: Not restored 
DX: Not restored 
ES: Restored 
All other registers restored 
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Examples The following example defines default values for the Attribute 
Controller: 
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OOh; 01h. 02h. 03h. 04h. OSh. 06h. 07h 
10h, Uh. 12h. I3h, I4h, ISh. 16h. 17h 
OSh. OOh. Ofh. OOh, OOh 

mov ax. ds Assumeattrdflt in 
data segment 

mov es, ax ES - data segment 
mov bx. offset attrdflt ES:BX - attrdflt 

address 
mov ah, Of7h F7 - define default 

register table 
xor eX,ex No VGA eol or sel ect reg; ster 
mov dx. 00lSh OX ... attribute 

controll er 
int 10h Call the interrupt 

The following example defines a default value for the Feature 
Control register: 

featdflt db OOh 

mov ax, ds Assume featdfltin 
data segment 

mov es. ax ES -data segment 
mov bx. offset featdflt ES:BX - featdflt 

address 
mov ah. Of7h F7 - define ~efault 

mov dx, 0028h 
register 

int lOh Call the 
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FUNCTION FA: INTERROGATE DRIVER 

Call with 

Returns 

Function FA interrogates the mouse driver and returns a value that 
specifies whether the mouse driver is present. 

AH FAh 
BX 0 

AX Restored 
BX 0 if mouse driver is not present 
ES:BX Points to EGA Register Interface version number, if present: 

Byte 0: Major release number 
Byte 1: Minor release number (in l/lOoths) 

The following example interrogates the mouse driver and displays the 
result: 

gotmsg db "EGA Register Interface found". Odh, Oah. "$" 

nopmsh db "EGA Register Interface not found". Odh. Oah. "$" 

revmsg db "Revision $" 

crlf db Odh. Oah. "$" 

ten db 10 

xor bx. bx 
mov ah. Ofah 
i nt iOh 
or bx. bx 
jnz found 
may dx. offset nopmsg 

mov ah, 09h 
int 21h 
jmp continue 

found: may dx, offset gotmsg 

mov ah. 09h 
int 21h 
mov dx. offset revmsg 

Must be 0 for this call 
FA - interrogate driver 
Interrogate! 
BX = 0 ? 

Branch if driver present 
Assume nopmsg in data 
segment 
9 == print string 
Output not found message 
That·s all for now 

Assume gotmsg in data 
segment 
9 = print string 
Output found message 
Assume reymsg in data 
segment 

(continued) 
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continued 

mov ah. 09h 
int 21h 
mov dl. es:[bx] 
add dl. "0" 
mov ah. 2 
i nt 21h 

mov dl. " " 
mov ah. 2 
int 21h 
mov al. es:[bx + 
xor ah. ah 
idiv ten 
mov bx. ax· 
mov dl. al 
add dl. "0" 
mov ah. 2 
int 21h 
mov dl. bh 
add dl. "0" 

. mov ah; 2 
int 2lh 

1] 

mov dx. offset crlf 

mov ah. 09h 
int 21h 

continue: 

9 - print string 
Output "revision" 
DL - major release number 
Convert to ASCII 
2 - display character 
Output major release 
number 
DL- "." 
2 = display character 
Output a period 
AL - minor release number 
AH == 0 
AL - 10ths. AH - 100ths 
Save AX in BX 
DL - 10ths 
Convert to ASCII 
2 - display character 
Output minor release 10ths 
DL ... lOOths 
Convert to ASCII 
2 - display character 
Output minor release 
lOOths 
Assume crlf in data 
segment 
9 = print string 
Output end of line 
The end 
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Appendix A 

Mouse Command 
Line Switches 

This appendix describes the mouse command line switches you can use 
to customize the operation of the Control Panel and the mouse driver. 

CONTROL PANEL SWITCHES 
The Control Panel (CPANEL.EXE), which is included with the Microsoft 
Mouse, is a memory-resident program that lets you adjust the mouse 
sensitivity level-the ratio of cursor movement to actual mouse move­
ment. (For information on using the Control Panel, see Chapter 4, 

"Moving the Mouse," in your Microsoft Mouse User's Guide.) 
Whenever you invoke the Control Panel, the CPANEL program 

reserves memory for the area of the screen the Control Panel overlays. 
The amount of memory required depends on the type of display 
adapter you use and the complexity of the image the Control Panel 
overlays. You can change the Control Panel's default size for the overlay 
buffer by using a command line switch to change the amount of 
memory reserved by the Control Panel. If your system beeps when you 
activate the Control Panel, however, the screen buffer is too small and 
you must increase the size of the buffer. 

Use one of the following command line switches to change the 
size of the buffer, depending on the type of display adapter installed in 
your system: 
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Use This Switch 

ICn 
lEn 
IHn 
IMn 
IAn 

For This Display Adapter 

IBM Color/GraphicsAdapter 
IBM Enhanced Graphics Adapter 
Hercules Graphics Card 
IBM Monochrome Adapter 
AT&T 6300 Display Adapter 

The n placeholder is a number ranging from 0 through 9. The 
larger the number, the larger the screen overlay buffer. If you do not 
specify a switch and a number, the default switch and number (/E7) 
are used. 

The size of the buffer required depends on the screen mode that 
the Control Panel overlays. For example, screens displayed in the en­
hanced graphics modes require a larger Control Panel overlay buffer 
than screens displayed in the text modes do. 

In general, you should specify a value ranging from 0 through 4 

if the Control Panel will overlay only text screens. If the Control Panel 
will overlay graphics screens, you should specify a value ranging from 
5 through 9. 

The following table shows how many bytes of memory are oc­
cupied by the Control Panel and buffer for each switch setting: 

Switch 
Setting 1M /H IA Ie IE 
0 9712 14240 14992 9360 9360 
1 9760 14288 15040 9456 9456 
2 9808 14336 15088 9552 9552 
3 9856 14384 15136 9744 9744 
4 9904 14432 15184 10128 10128 
5 9952 14480 15232 11872 19088 
6 10000 14528 15280 12128 19344 
7 10048 14576 15328 14768 29168 
8 10096 14624 15376 15024 29424 
9 10144 14672 15424 15280 29680 

Using a Control Panel Switch 
You use a Control Panel switch to specify the- size of the overlay buffer 
when you load the Control Panel into memory. If the Control Panel is 
already in memory, you must first remove it from memory. 
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To remove the Control Panel from memory, type cpanel off. 
To specify the size of a screen buffer when you load the Control 

Panel, type cpanel followed by the appropriate switch. 
For example, to specify the largest possible screen buffer for the 

area the Control Panel overlays on a CGA system, you would type 
cpaneljC9. 

MOUSE DRIVER SWITCHES 
You use mouse driver command line switches to do the following: 

• Specify the mouse sensitivity. 

• Set the interrupt rate (for the InPort mouse only). 

• Tell the mouse driver the type and location of the Microsoft 
Mouse installed in your system so that the driver can bypass its 
usual procedure for determining mouse hard'Yare 
configuration. 

• Disable the mouse driver or remove it from memory. 

USing a Mouse Driver Switch 
You can add mouse driver command line switches to the mouse com­
mand lines in the AUTOEXEC.BAT or CONFIG.SYS file, or you can type 
mouse and the command line switches at the MS-DOS prompt. If you 
type one or more switches at the MS-DOS prompt, you must leave a space 
between mouse and each switch. 

The following sections describe how to use the mouse driver com­
mand line switches. 

Specifying Mouse Sensitivity 
Use the following command line switches to set mouse sensitivity levels: 

Use This Switch 

/Snnn 
/Hnnn 
/Vnnn 
/Dnnn 

To Set 

Horizontal and vertical sensitivity 
Horizontal sensitivity only 
Vertical sensitivity only 
Double-speed threshold 

The nnn placeholder is a number ranging from 0 through 100. 
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The switches for horizontal and vertical sensitivity are interpreted 
in the same manner as a Control Panel setting is interpreted. The 
double-speed-threshold switch determines the threshold speed for 
doubling the cursor's motion on the screen. Setting a double-speed 
threshold makes it easier to move the cursor to widely separated images 
on the screen. For example, the following command sets the vertical 
sensitivity to 20 and the double-speed threshold to 32: 

MOUSE IV20 1032 

You can also use Mouse Function 19 to build this feature into an appli­
cation program. For more information on Function 19, see Chapter 8, 

"Mouse Function Calls." 

Setting the Interrupt Rate for the InPort Mouse 
~fyou use an InPort mouse, you can use one of the following command 
line switch settings to specify the interrupt rate for the mouse: 

Switch Setting 

IRO 
IR1 
IR2 
IR3 
IR4 

Interrupt Rnte 

Disabled 
30 Hz (default) 
50Hz 
100Hz 
200Hz 

Specifying the Type and Location of the Mouse 
The comma~d line switches described in this section do the following: 

• They direct the mouse driver to bypass its usual search to deter­
mine the mouse hardware configuration. 

• They look for a specific type of Microsoft mouse at a specific 
input/output port. 

You will find this feature useful if: 

• The mouse driver has trouble determining which port the 
mouse is connected to, given your system's configuration. 

• More than one InPort device is connected to your computer. 

• You want to decrease the time required to load the mouse 
driver. 
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The following table lists each switch you can use to tell the mouse 
driver to look for a specific mouse hardware configuration: 

Use This Switch To Look For 

IB Bus or InPort mouse at primary InPort address 
III InPort mouse at primary InPort address 
112 InPort mouse at secondary InPort address 
ICI Serial mouse on COMI 
IC2 Serial mouse on COM2 

NOTE: At this time, the PS/2 mouse port doesn't have a switch. 

Disabling or Removing the Mouse Driver 
If necessary, you can disable the mouse driver or remove it from 
memory. However, before you disable or remove the mouse driver, you 
must remove the Control Panel from memory and you must also end 
any mouse menu program you are using in addition to any other TSR 

program you loaded after you loaded the mouse menu. 
To remove the Control Panel from memory, type cpanel off. 
To end a Microsoft Expert mouse menu program, type filename 

off. (Filename is the name of the Expert mouse menu program.) 
To end a mouse menu program that you wrote yourself, type 

menu off. 
To disable or remove the mouse driver from memory, type 

mouse off. 
When you type mouse off, one of the following actions occurs: 

• If your mouse driver is MOUSE.SYS, it is disabled. 

• If your mouse driver is MOUSE.COM, it is removed from 
memory. 
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Domestic Mouse 
Driver Messages 

This appendix lists the messages that the domestic mouse driver might 
display. It also describes possible causes of the messages and the actions 
you can take in response to them. 

Invalid parameter 

You typed an invalid parameter in a command line switch. For more 
information on command line switches, see Appendix A, "Mouse Com­
mand Line Switches." 

Driver not installed-Internal Error 1 

Insufficient space was found to load the interrupt service routine. If 
you receive this message, please call Microsoft Product Support. 

Driver not installed-Microsoft Mouse not found 

The mouse hardware was not found on the system in which the mouse 
driver attempted to install itself. A hardware component in your com­
puter might be defective. 

Driver not installed-interrupt jumper missing 

A jumper on the bus card of a bus or InPort mouse is missing. You need 
to verify that the jumper has been installed. You might also need to 
select another interrupt position. 
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Driver not installed-multiple interrupt jumpers found 

The mouse driver detected multiple interrupt jumpers on an InPort 
mouse. You need to verify that only one jumper block is present on the 
interrupt select jumper. 

MSX Mouse driver installed 

The driver for an MSX mouse on an MSX system was installed. No action 
is required. 

Mouse driver installed 

The installation of the mouse driver was successful. No action is 
required. 

Switch values passed to existing mouse driver 

Command-line switch values were. passed to the existing driver when 
you reran MOUSE.COM from the MS-DOS prompt. No action is required. 

Existing mouse driver enabled 

The previously loaded mouse driver was enabled when you reran 
MOUSE.COM from the command line while a mouse driver was present. 
No action is required. 

Existing mouse driver removed from memory 

An existing mouse driver was removed from memory. No action is 
required. 

Existing mouse driver disabled 

An existing mouse driver was disabled, but the driver was not unloaded 
from memory. No action is required. 

Mouse driver not installed 

You used the mouse off command line, but no mouse driver was 
installed. 

Mouse driver installed, cannot change port (Ii, Ic, and Ib invalid) 

The mouse driver was successfully installed to use either an InPort 
port, a serial port, or a bus port. Once the driver has been successfully 
installed, you can't use the command-line switch to change the port. 
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Mouse driver already installed 

You are trying to install another copy of MOUSE.SYS on top of an exist­
ing one. Check your CONFIG.SYS file and modify it to load only one 
copy of the driver. 

Unable to disable Mouse driver-Control Panel is active 

You can't disable the mouse driver when Control Panel is active. Dis­
able Control Panel by entering cpanel off with the appropriate path­
name at the MS-DOS prompt. You can now unload the mouse driver. 

Unable to disable Mouse driver-Mouse Menu is active 

You can't unload the mouse driver while a mouse menu is active in the 
system. Type menu off to disable the mouse menu. 
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Mouse Menu 
Messages 

This appendix lists the messages that the MENU program and the 
MAKEMENU utility might display, along with descriptions of possible 
causes and the actions you can take in response to them. 

nnnn error(s) detected 

This message informs you how many errors MAKEMENU detected while 
attempting to process the .DEF file. 

nnnn symbol(s) used 

After successfully converting the .DEF file, MAKEMENU presents this 
message telling you how many symbols were used in the .DEF file. 

xxxxxx before BEGIN 

The first statement in your .DEF file must be a BEGIN statement. Correct 
the .DEF file and run MAKEMENU again. 

Cannot use system reserved label: xxxxxx 

One of the labels in the .DEF file is reserved for use by MAKEMENU. 

Change each occurrence of the specified label in the .DEF file and run 
MAKEMENU again. 

Cannot use system reserved parameter: xxxxxx 

One of the parameters in the .DEF file is reserved for use by 
MAKEMENU. Change each occurrence of the specified parameter 
in the .DEF file and run MAKEMENU again. 

297 



PART IV: APPENDIXES 

298 

Close quote missing 

A statement in the .DEF file contained an item missing a closing quota­
tion mark. Correct the .DEF file and run MAKEMENU again. 

Conversion completed 

The MAKEMENU utility has finished creating a loadable menu file. No 
action is required. The MS-DOS system prompt appears after 
MAKEMENU displays this message. 

Error-Invalid statement: xxxxxx 

The statement didn't have a label, the statement's label didn't end with 
a colon (:), the statement had an invalid parameter, or a syntax error 
occurred. Be sure that all statements (except the BEGIN statement and 
statements within menu and pop-up subroutines) are labeled. Also, be 
sure that each label is followed by a colon. Check the statement syntax 
for correct use of commas and spaces. 

Error-Label already used: xxxxxx 

The same label was used to name more than one statement. Be sure 
that the labels are unique for each statement. 

Error-Label not found: xxxxxx 

A label specified for a parameter did not exist. Be sure that the state­
ments have labels and that the labels are correct. 

Extra colon after label: xxxxxx 

MAKEMENU detected an extra colon after one of the labels. You can 
use only one colon after a label. Correct the .DEF file and run 
MAKEMENU again. 

Illegal function call at address nnnn 

A TYPE or an EXECUTE statement had too many parameters, a SELECT 

statement defined the item-selection area outside the menu, or a 
SELECT or an OPTION statement had quotation marks placed in­
correctly. Use the correct number of parameters, redefine the item­
selection area, or ensure that double-quotation marks are used correctly 
to designate text strings. 

Invalid statement 

MAKEMENU detected an invalid statement in the .DEF file. Correct the 
.DEF file and run MAKEMENU again. 
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Keyboard emulation off 

The mouse menu program is no longer running. No action is required. 

Keyboard emulation on 

The mouse menu program is running. No action is required. 

xxxxxx-Label pointer not found 

One of the statement parameters refers to a label that does not exist in 
the file. Correct the .DEF file and run MAKEMENU again. 

Label previously used 

You used the same label twice in the same program. Correct the .DEF 

file and run MAKEMENU again. 

Menu installed 

You started up a mouse menu program, and it is running. No action is 
required. Use the mouse menu as usual. 

Must run under DOS 2.00 or later 

You cannot use MAKEMENU with a version of MS-DOS earlier than 2.00. 

Name of file to convert: 

YQu typed makemenu to create a loadable mouse menu file. Type in a 
mouse menu filename without the .DEF extension. 

OPTION statement before MENU statement 

You can use OPTION statements only within a MENU/MEND subroutine. 
Correct the .DEF file and run MAKEMENU again. 

Program too large 

The size of the mouse menu .DEF file will cause the resulting .MNU file 
to be larger than the maximum size of 57 KB. Reduce the size of the 
.DEF file. 

Too many symbols (user-defined labels) 

Your .DEF file used more than 967 symbols. (MAKEMENU allows 1,000 

symbols. However, MAKEMENU uses 33, so only 967 are available to the 
user.) Correct the .DEF file and run MAKEMENU again. 
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Linking Existing 
Mouse Programs 
with MOUSE.LIB 

If you have a high-level language program that links with an earlier 
version of the Microsoft Mouse library, you might need to modify the 
program to link it with the new MOUSE.LIB library on the disks that 
come with this book. 

The new MOUSE.LIB library works in the same way as did previ­
ous mouse libraries except that the new library has the following new 
features: 

• New Mouse Functions 24,25,26,27,28,29,30,31,32,33,34, 
35, and 36. 

• You must pass the fourth parameter (M4%) of Mouse 
Function 9 by reference instead of by value. 

• Mouse Function 16 requires four parameters instead of five. 

If your program doesn't call Functions 9 or 16, you can link it with 
the new MOUSE.LIB library without modification. 

If your program calls Functions.g or 16, you must modify the pro­
gram so that it conforms with the new interface definitions before you 
can link it with the new MOUSE.LIB. 
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Making Calls from 
Borland Turbo 
Pascal Programs 

To call mouse functions from a program in Borland Turbo Pascal, use 
the following procedure, which passes the correct parameters to the 
mouse driver. Include this procedure in your code, and then call the 
mouse functions by passing values into this procedure. 

Procedure Mouse ( Var ml. m2. m3. m4. m5 : integer ); 

Var 
CpuReg: record of 

AX. BX. CX. OX. BP. 
Sl, 01, OS. ES. FLAGS: integer; 

end: 

begin {mouse} 

if ml >- 0 then 
begin 

CpuReg.AX := ml: 
CpuReg.BX :- m2; 
CpuReg.CX :- m3: 

{load parameters } 
{ into appropriate} 
{ registers} 

(continued) 
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continued 

if (m! - 9) or (m! .. 12) or (m! -= 20) 
or (m! ... 22) or (m!- 23) or (m!'" 24) then 
begin 

CpuReg.DX :- ofs 
CpuReg.ES :- seg 

end: 

else if m! ... 16 
begin 

CpuReg.CX :-m2: 
CpuReg.DX :- m3: 
CpuReg.SI :== m4: 
CpuReg.DI :- m5; 

end; 
else 

CpuReg.DX :- m4; 

intr ($33. CpuReg); 

m1 := CpuReg.AX; 
m2 :- CpuReg.BX; 
m3 :~ CpuReg.CX; 
m4 := CpuReg.DX: 

if (m! .. 20) then 
m2:= CpuReg.ES: 

end; 

end: {mouse} 

(m4); {m4 - pointer of 
(m4); { the address of 

{ the user array 
{ or subroutine 

{Left x coordinate} 
{Upper y coordinate} 
{Right x coordinate} 
{Lower y coordinate} 

{Call mouse driver 
{ at Interrupt 33H 

{Return values back} 
{ to parameters } 

{Speci al returns 
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Using the Mouse 
with the Hercules 
Graphics Card 

Before you use the Hercules Monochrome Graphics Card with a 
program that has built-in mouse support, you must do the following: 

1. Put the Hercules card into graphics mode. (If necessary, see 
the documentation that came with your Hercules card). 

2. If the Hercules card is using CRT page 0, store a 6 in memory 
location 40H:49H. If the Hercules card is using CRT page 1, store 
a 5 in memory location 40H:49H. 

3. Call Mouse Function 0 to set the mouse cursor boundaries and 
CRT page number to the appropriate values. 

If you are using Microsoft C and MSHERC.COM or Microsoft 
QuickBASIC and QBHERC.COM, you should follow the steps in this 
order: 

1. If the Hercules card is using CRT page 0, store a 6 in memory 
location 40H:49H. If the Hercules card is using CRT page 1, store 
a 5 in memory location 40H:49H. 

2. Call Mouse Function 0 to set the mouse cursor boundaries and 
CRT page number to the appropriate values. 

3. Put the Hercules card into graphics mode. (If necessary, see 
the documentation that came with your Hercules card). 
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ASCII Character Set 
This appendix provides tables for the ASCII standard character set, 
the IBM extended character set, and the line-drawing characters in the 
extended character set. In addition, the section at the end of this 
appendix discusses how you can use ASCII characters and extended­
keyboard-scan codes with the TYPE statement. 

ASCII TABLES 
Figures G-l and G-2 show all 256 characters of the IBM extended charac­
ter set supported by most computers that run MS-DOS. The figures show 
the characters in four columns; each character is followed by its corre­
sponding code in decimal and hexadecimal. Many compatible printers 
print the full character set; if you're not sure about your printer, check 
its manual. 
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The ASCII Standard Character Set 
Figure G-1 shows the first 128 characters (codes 0 through 127) of the 
ASCII standard character set. 

ASCII Dec Hex ASCII Dec Hex ASCII Dec Hex ASCII Dec Hex 

0 00 <space> 32 20 (iv 64 40 96 60 
G 1 01 ! 33 21 A 65 41 a 97 61 
e 2 02 34 22 II 66 42 b 98 62 

• 3 03 # 35 23 C 67 43 c 99 63 

• 4 04 $ 36 24 D 68 44 d 100 64 

'" 5 05 % 37 25 E 69 45 c 101 65 

• () 06 & 38 26 F 70 46 f 102 66 
7 07 39 27 G 71 47 g 103 67 

a 8 08 40 28 H 72 48 h 104 68 
0 9 09 41 29 I 73 49 105 69 
~ 10 OA * 42 2A J 74 4A J 106 6A 
d 11 Oll + 43 2ll K 75 4ll k 107 6ll 
9 12 OC 44 2C L 76 4C 1 108 6C 
) 13 (1) 45 2D M 77 41) m 109 6D 
~ 14 OE 46 2E N 78 4E n 110 6E 
~ 15 OF 47 2F 0 79 4F 0 111 6F 
~ 16 10 0 48 30 P 80 50 P 112 70 
~ 17 11 1 49 31 Q 81 51 q 113 71 
t 18 12 2 50 32 R 82 52 114 72 
!! 19 13 3 51 33 S 83 53 115 73 , 20 14 4 52 34 T 84 54 116 74 
§ 21 15 5 53 35 U 85 55 u 117 75 

22 16 6 54 36 V 86 56 v 118 76 
t 23 17 7 55 37 W 87 57 w 119 77 
t 24 18 8 56 38 X 88 58 x 120 78 
.!. 25 19 9 57 39 y 89 59 y 121 79 
-+ 26 lA 58 3A Z 90 SA z 122 7A 
+- 27 III 59 3ll I 91 5ll 123 7ll 

28 lC < 60 3C \ 92 5C 124 7C 
-++ 29 11) 61 3D I 93 5D 125 7D 
... 30 IE > 62 3E 1\ 94 5E 126 7E 
y 31 IF 63 3F 95 SF II 127 7F 

Figure G-l. The ASCII standard character set. 
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The IBM Extended Character Set 
Figure G-2 shows the IBM extended character set (codes 128 through 
255). 

ASCII Dec Hex ASCII· Dec Hex ASCII Dec Hex ASCII Dec Hex 

C; 12H HO a 160 AO L 192 CO a 224 EO 
U 129 Hl i 161 Al -L 193 Cl f3 225 El 
e t30 H2 6 162 A2 T 194 C2 r 226 E2 
a 131 H3 U 163 A3 r 195 C3 1(" 227 E3 
a 132 H4 ii 164 A4 196 C4 L 22H E4 
it 133 H5 N 165 AS + 197 C5 (J 229 E5 
a 134 H6 166 A6 F 19H C6 ~ 230 E6 
9 135 H7 167 A7 Ir 199 C7 ,. 231 E7 
e 136 HH l 16H AH l!: 200 CH ~ 232 EH 
e 137 H9 169 A9 If 201 C9 e 233 E9 
e t3H HA 170 AA db 202 CA n 234 EA 
i 139 HU 1 171 AU lr' 203 CU S 235 EU 2: 

i 140 HC 1 172 AC I~ 204 CC 00 236 EC l 

i 141 HD 173 AD 205 CD cp 237 ED 
A 142 HE « 174 AE JL 206 CE € 23H EE lr 
A 143 HF » 175 AF :!: 207 CF n 239 EF 
E 144 90 176 UO lL 20H DO - 240 FO 
Ie 145 91 mm 177 Ul T 209 Dl ± 241 Fl 
If. 146 92 ~~~ 17H U2 1r 210 D2 ~ 242 F2 
6 147 93 I 179 U3 IL 211 D3 ~ 243 F3 
0 14H 94 ~ IHO U4 b 212 D4 r 244 F4 
0 149 95 9 IHl us F 213 D5 J 245 F5 
U 150 96 ~I HQ 136 IT" 214 D6 246 F6 
U 151 97 11 IH3 U7 * 215 D7 ~ 247 F7 
Y 152 9H ; IH4 UH =f 216 DH 24H FH 
6 153 99 ~I IH5 U9 J 217 D9 249 F9 
ti 154 9A II IH6 UA r 21H DA 250 FA 
¢ 155 9U 11 IH7 UU I 219 DU j 251 FU 
£ 156 9C :!J IHH UC • 220 DC " 252 FC 
¥ 157 9D J1 IH9 UD I 221 DD 253 FD 
I? 15H 9E d 190 UE I 222 DE 254 FE 
f 159 9F 1 191 UF • 223 DF 255 FF 

Figure G-2. The IBM extended character set. 
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PART IV: APPENDIXES 

Line-drawing Characters 
Figure G-3 shows the four sets of line-drawing characters in the IBM 

extended character set. 

205 186 
196 " 

186 

II II 

203 210 

201r II 11187 214r- T ~183 

204 L ~L ~ 185 199~ + -1 182 

I II I 
206 215 

200L JL ~188 211L JL ~189 
202 208 

196 
179 

I 
205 179 

I 
194 209 

2181 T 1 191 213r T 1 184 " 

195~ + -i~o 198~ + ==1 181 

197 216 

192 L ~ .-J 217 ~ ~190 
193 207 

Figure G-3. Line-drawing characters in the extended character set. 
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Appendix G: ASCII Character Set 

USING THE TYPE STATEMENT 
The remaining sections list the following: 

• The functions of the ASCII control characters and the 
extended-keyboard-scan codes when you use them with the 
TYPE statement 

• The key sequences that can't be simulated by using the TYPE 

statement 

NOTE: The output characteristics listed for particular key functions are for 
mouse menus running at the MS-DOS level. Therefore, standard applications might 
not interpret all keyboard operations in the same way. Applications that reprogram 
or directly access the keyboard or applications that bypass the MS-DOS system facili­
ties for keyboard input might not function correctly with mouse menus. 

Using ASCII Control Characters with the TYPE Statement 
The following table lists the function of each ASCII control character 
when you use it with the TYPE statement: 

ASCII Code Key Equivalent ASCII Code Key Equivalent 

0 none 16 Ctrl-P 
1 Ctrl-A 17 Ctrl-Q 
2 Ctrl-B 18 Ctrl-R 
3 Ctrl-C 19 Ctrl-S 
4 Ctrl-D 20 Ctrl-T 
5 Ctrl-E 21 Ctrl-U 
6 Ctrl-F 22 Ctrl-V 
7 Ctrl-G 23 Ctrl-W 
8 Backspace 24 Ctrl-X 
9 Tab 25 Ctrl-Y 

10 Line Feed 26 Ctrl-Z 
11 Ctrl-K 27 Esc 
12 Ctrl-L 28 Ctrl-\ 
13 Enter/Return 29 Ctrl-] 
14 Ctrl-N 30 Ctrl-/\ 
15 Ctrl-O 31 Ctrl-_ 

311 



PART IV: APPENDIXES 

Using Extended-Keyboard-Scan Codes with the TYPE Statement 

312 

Extended-keyboard-scan codes have two components: a character code 
(which is always 0) and a scan code (for example, 0,75). The following 
tables list the scan codes you can use with the TYPE statement and the 
character code 0 to simulate specific keys. (You can't use standard or 
extended ASCII characters as extended-keyboard-scan codes.) 

Simulating Direction and Editing Keys 
The following table lists the scan codes you can use with the TYPE 

statement to simulate direction and editing keys: 

Keys Scan Code 

Ctrl-End 117 
Ctrl-Home 119 
Ctrl-Ieft-arrow key 115 
Ctrl-PgDn 118 
Ctrl-PgUp 132 
Ctrl-PrtSc 114 
Ctrl-right-arrow key 116 
Delete 83 
End 79 
Down-arrow key 80 
Home 71 
Insert 82 
Left-arrow key 75 
PgDn 81 
PgUp 73 
Right-arrow key 77 
Shift-Tab 15 
Up-arrow key 72 

NOTE: Your computer might offer additional codes. Refer to the technical 
documentation for your particular computer. 



Appendix G: ASCII Character Set 

Simulating Function Keys and Set Key Combinations 
The following table lists the scan codes you can use with the TYPE 
statement to simulate the function keys and set key combinations: 

Keys Scan Code Keys Scan Code 

F1 59 Alt-O 129 
F2 60 Alt-1 120 
F3 61 Alt-2 121 
F4 62 Alt-3 122 
F5 63 Alt-4 123 
F6 64 Alt-5 124 
F7 65 Alt-6 125 
F8 66 Alt-7 126 
F9 67 Alt-8 127 
FlO 68 Alt-9 128 
Shift-F1 (F11) 84 Alt-- 130 
Shift-F2 (F12) 85 Alt-= 131 
Shift-F3 (F13) 86 Alt-A 30 
Shift-F4 (F14) 87 Alt-B 48 
Shift-F5 (F15) 88 Alt-C 46 
Shift-F6 (F16) 89 Alt-D 32 
Shift-F7 (F17) 90 Alt-E 18 
Shift-F8 (F18) 91 Alt-F 33 
Shift-F9 (F19) 92 Alt-G 34 
Shift-FlO (F20) 93 Alt-H 35 
Ctrl-F1 (F21) 94 Alt-I 23 
Ctrl-F2 (F22) 95 Alt:J 36 
Ctrl-F3 (F23) 96 Alt-K 37 
Ctrl-F4 (F24) 97 Alt-L 38 
Ctrl-F5 (F25) 98 Alt-M 50 
Ctrl-F6 (F26) 99 Alt-N 49 
Ctrl-F7 (F27) 100 Alt-O 24 
Ctrl-F8 (F28) 101 Alt-P 25 
Ctrl-F9 (F29) 102 Alt-Q 16 
Ctrl-F10 (F30) 103 Alt-R 19 
Alt-F1 (F31) 104 Alt-S 31 
Alt-F2 (F32) 105 Alt-T 20 
Alt-F3 (F33) 106 Alt-U 22 
Alt-F4 (F34) 107 Alt-V 47 
Alt-F5 (F35) 108 Alt-W 17 
Alt-F6 (F36) 109 Alt-X 45 
Alt-F7 (F37) llO Alt-y 21 
Alt-F8 (F38) 111 Alt-Z 44 
Alt-F9 (F39) 112 
Alt-F10 (F40) 113 
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Special Characters 
" " (double quotation marks) 

simulating 70 
specifying keys with 70 
use in MENU statement 32 
use in OPTION statement 61 
use in statements 28,47 
use in TEXT statement 34 

% (percent sign), use in 
parameter names 115 

+ (plus sign), for drawing corners 
64 

, (comma) 
use in statements 27, 47 
use in TYPE statement 40 

- (minus sign/hyphen), for 
drawing horizontal lines 35, 
64 

... (ellipsis), use in statements 47 
: (colon), use in statement labels 

27,47 
; (semicolon), to specify 

comments 30 
= (equal sign), for drawing 

horizontal lines 35, 64 
[] (brackets), use with parameters 

47 
: (vertical-line character), for 

drawing lines 35, 64 
3270 (IBM 3270 All-Points­

Addressable Graphics 
Adapter) 84-85, 108 

A 
ABSOLUTE.BAS program 217-19 
action commands 

EXECUTE 25, 39, 78 
flow of actions, Mouse Menu 

programs 37-39 
NOTHING 26, 32, 41 
TYPE 26, 40-41 

active disk, changing with 
MATCH 42 

adapters. See specific adapter names; 
see also video display adapters 

addresses 
alternate subroutine 

getting 185-86 
setting 179-84 

Index 

addresses (continued) 
interrupt subroutine 

replacing existing 106-7 
setting 107,151-57 
setting new values for 167 -72 

Address register flip-flop, 
setting 267 

Allen, Paul 5 
Alt key combinations 71, 107 
/ AM option, changing 234 
ANSI.SYS escape-code 

sequences 249 
Apple Lisa personal computer 4 
Apple Macintosh personal 

computer 4 
arrow cursor 92, 103 
arrow keys, simulating with mouse 

17,71,73-74,312 
ASCII code 

control characters, using with 
TYPE (table) 311 

extended-keyboard-scan codes, 
using with TYPE (tables) 
312,313 

graphics characters 65, 68 
IBM extended character set 

35,309 
line-drawing characters 64, 310 
MATCH statement, character 

limit in 54 
standard character set 

(table) 308 
text file 43 
use in labels 27 
use to specify keys 40, 70 
value of character 97 

ASCII Corporation 6 
ASMEXAMP.ASM program 

241-43 
assembly language. See MASM 
ASSIGN command 25, 31 
ASSIGN statement 48-49 
AT&T 6300 Display Adapter, use 

with CPANEL.EXE 288 
ATEST .ASM program 240 
Attribute Controller registers 267 
attribute parameter 

introduction 28-30 
MATCH statement 41-42,54 
MENU statement 58 
POPUP statement 64 

Index 

Augment computer 4 
AutoCAD 19 
AUTOEXEC.BAT file 20, 101, 289 

B 
background color 

attribute parameter value 
29-30, 54, 77 

gray, black equivalence 29 
inverting 94, 97, 147-48 
menus 77 
setting 93 

backspace 
with Alt, unable to simulate 73 
ASCII code equivalent 311 

BATEST.BAS program 209-11 
BEGIN command 25, 26, 30-31 
BEGIN statement 

described 50-51 
DOSOVRLY75 

BIOS. See ROM BIOS 
bold attribute parameter 28 
bold symbolic value 54, 58 
borders 

automatically generating 57 
drawing 35, 64, 68-69 

Borland Turbo Pascal, making 
calls from 303-4 

brackets [ ], use with parameters 
47 

buffer 
click-ahead 104 
for Control Panel 287-89 
getting size required, driver state 

storage 173-74 
keyboard 17, 46, 70, 79-80 
saving mouse driver state in 

175-76 
type-ahead 104 

bus mouse, type value for 203-4 
buttons 

call mask bits, for conditions 185 
changing values of 49 
choosing items in menu with 32 
controlling light pen states with 

158 
double-clicking 79 
feedback function 104, 110 
left button 55-56, 64-65, 77, 78, 
. 131-36 
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buttons (continued) 
number of times pressed 99, 104, 

131-33 
number of times released 99, 

104,134-36 
overview 99 -100 
press information 131-33, 

209-11,229 
release information 134-36 
right button 38-39, 42, 60, 131, 

134,153 
state 99 
status 104,126-28,131-36 

c 
CALL ABSOLUTE command, 

QuickBASIC 217-19 
CALL INTERRUPT subprogram, 

QuickBASIC 220, 223 
call mask 

bits, setting 106 
clearing 180 
dehmlt value 116 
defined 105 
getting alternate interrupt 

subroutine address 185-86 
replacing existing value 106-7, 

167-72 
restoring previous values 107, 

167-72 
setting alternate subroutine 107, 

179-84,227-29,245-47 
setting interrupt subroutine 

151-57,224-26,243-45 
swapping interrupt subroutine 

167-72,180,224-26,243-45 
CALL MOUSE function, 

QuickBASIC 220 
CALL statement format, 

interpreted BASIC 207-8 
case sensitivity, in statements 47 
cegac, cegal, cegam, cegas 

functions, C 262, 263 
CGA See IBM Color/Graphics 

Adapter 
Change Directory submenu, 

DOSOVRLY74 
character cells, virtual screen 

84-85, 90, 91, 96 
characters 

ASCII (see ASCII code) 
attributes 

changing with cursor mask 
96-97,147 

changing with text cursor 96 
preserving with screen mask 

96,147 
data format for, text mode 97 

316 

characters (continued) 
emulating with KBD program 

79-80 
line-drawing 64, 310 
strings of 

simulating with TYPE 40-41 
specifying with MATCH 41-42, 

54-55 
click-ahead buffer 104 
CLS, simulating with mouse 74 
CMOS processor 6 
CMOUSE.C program 230 
cmousec, cmousel, cmouses calls 153, 

169,181 
cmousem call 153, 169, 181, 230, 234 
colon (:), use in statement labels 

27,47 
color 

attri bute parameter value 
29-30, 54, 77 

inverting 94, 97 
look-up tables 95 
menus 29-30, 77 
mouse pointer 58 
palette, setting with EGALIB 

267,278-79 
setting 93, 141 

COLOR program 77 
COLORDEF file 76 
comma (,) 

use in statements 27, 47 
use in TYPE statement 40 

command line switches 
control panel 

for display adapters (table) 288 
overview 287 -88 
using 288-89 

mouse driver 
disabling 291 
overview 289 
removing 291 
setting interrupt rate, InPort 

mouse 290' 
specifying mouse sensitivity 

289-90 
specifying mouse type, 

location 290-91 
commands. See also individual 

command names 
action 37-41 
event 30-31 
menu subroutine 31-33 
MS-DOS 

executing with DOSOVRLY 
mouse menu 74-76 

pop-up subroutine 33-35 
prohibited words in 27 
syntax conventions 26-28, 47 
(table) 25-26 

comments in mouse menu 
statements, defined 30 

Conditional Off function 103, 122, 
162-63 

condition mask 180 
CONFIG.SYS file 20, 101, 249, 289 
control characters. See ASCII code 
Control key combinations 40, 71, 

107 
Control Panel 

interrupting mouse program to 
use 173 

overlay buffer 
changing default size 287-88 
specifying size 289 

removing from memory 289, 291 
switches 

for display adapters 288 
overview 287 -88 
using 288-89 

when introduced 9 
coordinates. See cursor, 

coordinates; screen 
coordinates 

CPANEL.EXE. See Control Panel 
Cprogram 

calling EGALIB from 263 
changing cursor color in 95 
checking availability of video 

modes in 86 
compiling and linking under 5.1 

230 
hiding mouse cursor in 89-90 
sample programs 

CMOUSE.C 230 
CTEST.C231 
LPEN.C 231-33 
M20SUB.ASM 237-38 
MOUH_INT.C, 

MOUH_LIB.C 233-34 
MOUS_INT.C, MOUS_LIB.C 

233-34 
MSEXAMP.C 234-36 
PENCIL.C 236-37 

using with Hercules Graphics 
Card 305 

CRT page numbers 
default value 116 
getting 194 
and Hercules Graphics Card 305 
overview 105 
setting 193 

CTEST.C program 231 
Ctrl-C, simulating 42 
cursor 

arrow 92 
bleeding 94 
blinking 223 
color 94, 141, 147-48 



cursor (continued) 
controlling 103-4, 110 
coordinates 

getting 136-38,131-36 
overview 90, 91 
setting 129-30 
setting minimum, maximum 

137-40 
creating 93 
CRT page number (see CRT 

page numbers) 
default values 116, 198 
in defined menu area 66 
displaying 102-3,122-23 
graphics (see graphics cursor) 
half-square 92 
hand-shaped 141-46,234 
hardware text 

defined 92 
overview 98 
selecting 147 
setting 223 

hiding 89, 92, 105, 124-25, 
162-63,249 

hotspot 
defined 95 
defining 96 
values 141 

internal flag 
changing value 99 
current value 122 
decrementing 124 
default value 116 
described 99 
incrementing 122 
restoring value 124 

mask (see cursor mask) 
mask bit 94 
Microsoft Mouse 229, 237, 249 
minimum/maximum horizontal 

coordinates 137, 233-34, 
235-36,241-43,253-54 

minimum/maximum vertical 
coordinates 139,233-34, 
235-36,241-43,253-54 

movement 
double-speed threshold 

164-66, 187-90, 289-90 
limiting to middle half of 

screen 137, 139, 217, 241 
mickey count 51,149-50 
sensitivity numbers 187 -90 

pixels 92-95 
position 

default value 116 
conditions interfering with 

new 129 
at last button press 131 
at last button release 134 
setting at middle of screen 130 

cursor (continued) 
remaining on screen when 

program ends 124 
scan lines 

number of, and display adapter 
98 

specifying line numbers 147 
shape 92, 103, 141 
software text 

defined 92 
displaying 224 
overview 96-98 
selecting 147 
setting 223 

speed 
doubling 164-66 
halving 160-61 
increasing 189 
setting 160 
slowing 189 

square 92 
turning offl03 
underscore 92 

cursor mask 
bit 94 
defined 93 
graphics, and screen mask 

interaction 
effect on screen bit 94 
in modes 4, 5 93-94 
in modes E, D 94-95 
used to build cursor 141 

passing 141 
text, and screen mask 

interaction 96-98, 147 

D 
Data register flip-flop, setting 267 
decimal value, screen colors 54, 58 
default 

language number 202 
setting restored, 116, 198-99 

.DEF extension 43 

.DEF source files 76-80 
Define Default Register Table 

function 281-82 
demonstration programs, mouse 

menu 76-80 
Disable Mouse Driver function 

195-96 
disabling mouse driver 291 
display adapters. See video-display 

adapters 
display attributes 

defined 28 
foreground, background colors 

29-30 
inverse value 33, 58, 75 
MENU statement value 58 

Index 

Display Write III 9 
Doodle 7 
DOS. See MS-DOS 
DOSOVRLYMouse Menu 

program 74-76 
double quotation marks (<< ") 

simulating 70 
specifying keys with 70 
use in MENU statement 32 
use in OPTION statement 61 
use in statements 28, 47 
use in TEXT statement 34 

double-speed threshold 
getting 189-90 
setting 164-66, 187 -88 
switch 289-90 

DROP.DEF file 76 
drop-down menus, creating 77 -78 
DROP program 77-78 
Dutch language support 109, 

200-201 
Dvorak,John C. 10 

E 
EGA See IBM Enhanced Graphics 

Adapter 
EGAFOR program 264-66 
EGALIB. See Microsoft EGA 

Register Interface library 
EGAL procedure 

FORTRAN 263-64 
Pascal 266 

EGA Register Interface library. See 
Microsoft EGA Register 
Interface library 

EGAS procedure 
FORTRAN 262 
Pascal 266 

ellipsis ( ... ), use in statements 47 
Enable Mouse Driver function 197 
ending Mouse Menu program 45 
End key, simulating 40 
Engelbart, Doug 3-4 
English language support 109, 200, 

202 
Enter key, simulating 73, 74 
equal sign (=), for drawing 

horizontal lines 35, 64 
error messages 

issuing 102 
MAKEMENU error 44 
mouse driver, domestic 293-95 
mouse driver, international 

200-201 
mouse menu 297 -99 

Esc key, simulating 73 
event commands 

ASSIGN 25, 31 
BEGIN 25, 30-31 
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EXECUTE command 25, 39, 78 
EXECUTE statement 52-53, 75 
EXECUTEl, EXECUTE2 

programs 78 
EXECUTEl.DEF, 

EXECUTE2.DEF files 76 
.EXE programs, compiling and 

linking into 262 
extended-keyboard-scan codes, 

using with TYPE 312-13 

F 
Fl through flO keys, extended-

keyboard-scan codes 313 
FDEMO.FOR program 249-50 
Finnish language support 109,200 
FORI.FOR program 247-48 
foreground colors 

attribute parameter value 
29-30,54, 77 

blinking 29 
inverting 94,97,147-48 
menus ii 
setting 93 

foreign-language mouse support 
first 9 
functions 111, 200-202 
overview 109 
switch designators 109 

FORTRAN 
calling EGALIB from 263-66 
calling functions from 4.1 

247-50 
sample programs 

FDEMO.FOR 249-50 
FORI.FOR 247-48 
FTEST.FOR 249 

using MOUSE.LIB 20 
free-floating cursor 19 
French language support 109,200 
FTEST.FOR program 249 
functions, mouse. See mouse 

G 
Gates, Bill 5 
German language support 109, 

200 
Get Button Press Information 

function 99-100,104,131-33 
Get Button Release Information 

function 99-100,104,134-36 
Get Button Status and Mouse 

Position function 100, 104, 
126-28 

Get CRT Page Number function 
105,194 

Get Driver Version, Mouse Type, 
and IRQ Number function 
102,203-4 
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Get Language Number function 
109,202 

Get Mouse Driver State Storage 
Requirements function 
173-74,175 

Get Mouse Sensitivity function 
103,189-90 

Get User Alternate Interrupt 
Address function 185-86 

graphics characters. See ASCII 
code 

Graphics Controller 
Miscellaneous register 268 

graphics cursor 
changing, sample program 212 
default 208-9 
default value 116 
defined 92 
defining 141, 229 
displaying default 208-9, 

234-36 
hand-shaped 141-46, 234 
hotspot, defined 95 
mouse shape 249 
screen, cursor masks interaction 

in modes 4, 5 93-94 
in modes E, 10 94-95 

setting new shape 220 
size with different modes 92 

graphics modes 
default graphics cursor 208-9 
demonstrating mouse in 239-40 
described 90-91 
with Hercules Graphics Card 

305 
mode 4 91, 93-94 
mode 5 90, 91, 92, 93-94 
mode 6 90, 92, 94 
mode 10 90, 92, 94-95, 259 
mode 11 90, 92 
mode 12 90, 92 
mode 1391, 193 
mode D 93, 259 
mode E 90, 92, 94-95, 259 
mode F 90, 92, 94, 259 
programming for EGA 259-84 
sample program for 217-19 
vs text mode 85 

H 
hand-shaped cursor 141-46,234 
hardware text cursor 

defined 92 
overview 98 
selecting 147 

Hawley,jack S. 4 
Hercules Graphics Card (HGC) 

command line switch, use with 
CPANEL.EXE 288 

Hercules Graphics Card (HGC) 
(continued) 

first mouse software support 8 
sample programs using 233-34, 

250-52 
using mouse with 305 
virtual screen coordinates 

permitted 90 
Hewlett-Packard mouse, type value 

for 203-4 
HGC. See Hercules Graphics Card 
Hide Cursor function 

changing internal cursor flag 99 
drawing in graphics mode 105 
during region updating 162-63 
Function 2 call description 

124-25 
using during mode changes 92, 

105 
high-level language programs, 

calling EGALIB from 
261-67 

highlight, menu/message box 66 
Home key, simulating 40 
horizontal lines, drawing 35, 64 
horizontal movement sensitivity 

ASSIGN statement parameter 
48-49 

BEGIN statement parameter 31, 
50-51 

getting factor 189-90 
setting 187 -88 
switches 289-90 

hotspot, cursor 
defined 95 
defining 96 
values 141 

hyphen (-), for drawing horizontal 
lines 35 

IBM Color/Graphics Adapter 
(CGA) 

command line switch, use with 
CPANEL.EXE 288 

first mouse software support 8 
number of lines in cursor 98 
sample graphics mode program, 

changing for 218, 220 
screen-mode characteristics 

84-85, 91, 108 
IBM Enhanced Graphics Adapter 

(EGA) 
color look-up tables 95 
command line switch, use with 

CPANEL.EXE 288 
first mouse software support 8 
graphics mode sample programs 

217-19,220 



IBM Enhanced Graphics 
Adapter (EGA) (continued) 

light pen information 231 
number of lines in cursor 98 
screen-mode characteristics 

84-85,108 
writing programs for EGA 

modes (see Microsoft EGA 
Register Interface library) 

IBM enhanced graphics modes, 
mouse support for 259 

IBM extended character set' 
(table) 309 

IBM Monochrome Display 
Adapter (MDA) 

command line switch, use with 
CPANEL.EXE 288 

number of lines in cursor 98 
screen-mode characteristics 

84-85,108 
IBM Multi-Color Graphics Array 

(MCGA), screen mode 
characteristics 84-85, 108 

IBM Multiplan 80 
IBM PC/AT 8 
IBM personal computer 6 
IBM PS/2 computer 10, 291 
IBM Video Graphics Array (VGA) 

color look-up tables 95 
light pen information 231 
not supported by BASICA 87 -88 
screen-mode characteristics 

84-85,108 
infinite loops 53 
INITPAS.ASM program 252 
INITPAS.OBJ object module 250 
InPort mouse 

first 9 
setting interrupt rate 191-92 
switch settings (table) 290 
type value for 203-4 

input/ output operations, 
introduction 19, 90 

Input Status register 268 
input value 115 
Ins key, simulating 73 
int86xO function 233-34 
Intel 8255 Programmable 

Peripheral Interface 6 
internal cursor flag 

changing value 99 
current value 122 
decrementing 124 
default value 116 
described 99 
incrementing 122 
restoring value 124 

international mouse driver 
first 9 
functions 111, 200-202 

international mouse driver 
(continued) 

overview 109 
switch designators 109 

interpreted BASIC 
CALL statement format 207-8 
sample programs 

BATEST.BAS 209-11 
PIANO.BAS 212 
TST1.BAS 208-9 

testing for video modes in 87-88 
Interrogate Driver function 

283-84 
Interrupt lOH 

BIOS values, changing default 
to 280 

calling EGA LIB from MASM 
programs 260 

changing screen mode 267 
hiding cursor 89-90 
using, overview 88 

Interrupt 33H 
calling from MASM 238 
using, overview 16,20-21 
vector 

restoring to previous value 
195-96 

setting to mouse-interrupt 
vector 197 

verifying where pointing 102 
interrupt handlers 

installing 106-7 
overview 105 
setting alternate call mask, 

address 179-84 
setting call mask, address 151-57 
specifying 106 
swapping into place 167-72, 180 
writing 106-7 

interrupt rate, InPort mouse 
setting with Function 28 191-92 
switch settings 290 

interrupt request type. See IRQ 
number 

INTERRUPT subprogram 
calling from QuickBASIC 

215-16 
QB.Bl file 216-17 

INTRRUPT.BAS program 220 
Inverse attribute parameter 28, 33 
inverse symbolic value 54, 58 
IRQ (interrupt request type) 

number 203-4 
Italian language support 109, 200 

K 
KBD program 79-80 
KBD.DEF file 76 
keyboard 

bufferI7,46,70,79-80 

Index 

keyboard (continued) 
emulation with mouse 73, 74, 

79-80 
mapping 17-18 

keys 

L 

ASCII code and equivalents 311 
combinations that can't be 

simulated 71 
simulation 

sample program for 73-74 
with TYPE 40, 70, 312, 313 

symbolic 70 

labels 
guidelines 27 
introduction 26-27 
prohibited words 27 
syntax conventions 27, 47 

language support, international 
mouse driver 

first 9 
functions 111,200-202 
overview 109 
switch designators 109 

/L command line switch 109 
Life program 7 
light pen emulation mode 

conflict with mouse 108 
offfunction 108, 159, 231-33 
on function 107 -8, 158 

Lotus 1-2-39 
LPEN.C program 231-33 
Lu, Cary 13 

M 
Ml % through M4%, placeholder 

variables 115, 117 
M20SUB.ASM program 237-38 
MAKEMENU utility 27, 43-44, 73 
MAKEMENU.EXE compiler 7 
MASM 

calling EGALIB from 260-61 
ES:BX as table pointer 261 
making function calls with, 

overview 238-39 
sample programs 

ASMEXAMP.ASM 241-43 
ATEST .ASM 240 
TSTl.ASM 239-40 
TSTl2&20.ASM 243-45 
TST24.ASM 245-47 

SUBS.ASM program 249 
MATCH command 26, 41-43 
MATCH statement 54-56, 60 
MCGA See IBM Multi-Color ' 

Graphics Array 
MDA See IBM Monochrome 

Display Adapter 
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memory 
allocating for mouse menu 

programs 46 
Control Panel 288 

MEND command 26, 32 
MEND statement 57 
MENU command 26, 32, 35 
MENU.COM program 7, 46 
menus, creating 

with MENU and POPUP, 
differences 35 

multiple-column 33-37, 63-65 
single-column 31-33 

\MENUS directory 76 
MENU statement 57 -59 
menu subroutine commands 

31-33 
message boxes 

creating 34, 36-37, 63-65 
color values 29-30 
example 65 
highlight 66 

messages 
issuing error 102 
MAKEMENU error 44, 297 
mouse driver, domestic 293-95 
mouse driver, international 

200-201 
mouse menu 297-99 

mickey 
count 51,149-50 
default value 116 
defined 100 
double-speed threshold 

getting 189-90 
setting 164-66, 187-88 

ratio to pixel 
default value 116, 160 
setting 160-61 

Microsoft Bus Mouse 6, 291 
Microsoft EGA Register Interface 

library (EGA.LIB) 
calling from high-level language 

programs 
C programs 263 
FORTRAN 263-66 
parameters required 261-62 
Pascal 266-67 
QuickBASIC 262-63 

calling from MASM programs 
260-61 

calling ROM BIOS video 
routines 267 -68 

damaging register settings 281 
functions 

FO: Read One Register 270-71 
Fl: Write One Register 272-73 
F2: Read Register Range 274 
F3: Write Register Range 274 
F4: Read Register Set 276-77 
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Microsoft EGA Register Interface 
library (EGA.LIB) functions 
(continued) 

F5: Write Register Set 267, 
278-79 

F6: Revert to Default Registers 
268,280 

F7: Define Default Register 
Table 281-82 

FA: Interrogate Driver 283-84 
reserved 269 
(table) 268 
how it works 260 
register range, defined 274 
register set, defined 276 
restoring default settings, EGA 

registers 263, 280 
shadow maps 259-60 . 
when to use 250 

Microsoft Expert mouse menu 
program 

ending 291 
when introduced 9 

Microsoft Macro Assembler. See 
MASM 

Microsoft Mouse User's Guide 287 
Microsoft Multiplan 80 
Microsoft Paintbrush 9, 19 
Microsoft Product Support 108, 

293 
Microsoft Windows 19 
Microsoft Word 5, 19, 43 
Microsoft Works 19 
minus sign (-), for drawing 

horizontal lines 64 
.MNU files 43 
MOUH_INT.C, MOUH_LIB.C 

programs 233-34 
MOUS_INT.C, MOUS_LIB.C 

programs 233-34 
mouse 

actions 
defining 50-51 
described 17-18 

buttons (see buttons) 
cursor, overview 92-98 (see also 

cursor) 
disabling 195-96 
driver (see mouse driver) 
enabling 197 
functions 

088, 102, 116-21, 124, 198, 227, 
305 

192,99,102-3,122-23,141 
292,99,103,105,124-25,162 
3100,104,126-28 
4 103, 129-30 
5 99-100, 104, 131-33, 209 
699-100,.104,134-36 
7103,122,129,137-38 

mouse, functions (continued) 
8103, 122, 129, 139-40 
992,93,96,103,141-46,301 
10 92, 97, 103, 147-48 
11100,104,149-50,209-11 
12106-7,151-57,179 
13107,158 
14108,159 
15 100, 103, 160-61, 164 
16103, 122, 162-63, 301 
19103, 160, 164-66 
20106,107,167-72 
21173-74 
22175-76 
23175,177-78 
24106,107,179-84,301 
25 185-86, 301 
26100,103,160,164,187-88, 

301 
27103, 189-90, 301 
28 191-92, 301 
29 105, 193, 301 
30 105, 194, 301 
31195-96, 301 
32197,301 
33 122, 124, 198-99, 301 
34109,200-201,301 
35109,202,301 
36 102, 203-4, 301 
calling from Borland Turbo 

Pascal 303-4 
categorized 109-11 
introduction 19, 113-15, 205 
listed 114 
parameter names 115 

hardware interrupts 151, 167 
hardware, software status 88, 102, 

116-21 
Hercules Graphics Card, using 

with 305 
initializing 116-17,256 
interrupt rate 191-92 
light pen, conflict with 108 
motion, minimum resolution 

84-85,90 
pointer 64, 116 
position feedback 104, 110, 126 
programming interface 

programs, sample 
C, QuickC 230-38 
FORTRAN 247-50 
interpreted BASIC 207-12 
MASM238-47 
PASCAL 250-58 
QuickBASIC 212-30 

programming overview 15-21 
reading stcrtus of99-100 
reset and status function 88, 102, 

116-21,237 
resetting and activating 

subroutine 227 



mouse, functions (continued) 
sensitivity 

getting 189-90 
overview 100 
setting 187-88 
switches 289-90 

specifying type, location (table) 
290-91 

threshold speed 164-66 
type, checking for 203-4 
unit of distance (see mickey) 

MOUSE.BAS program 220-23 
MOUSKCOM device driver 7, 20, 

101,291 
MOUSEDEM.BAS program 

223-24 
mouse driver 

buffer size, driver state storage 
173-74 

checking cursor position 122 
checking installation 102-3, 

252-54 
command line switches 289-91 
communicating with, from 

within program 19-21 
default values 116, 198 
disabling 195-96, 291 
driver control, feedback 

functions (list) 109-10 
driver state 

getting storage requirements 
173-74 

restoring 177 -78 
saving 175-76 

enabling 197 
international version 9, 109, 

200-202 
interrogating 283-84 
loading 101 
messages 

domestic 293-95 
international 200-202 

mouse position feedback 104 
overview 15-16 
programming interface, 

overview 19-21 
removing 291 
resetting software, hardware 

116-21 
resetting software only 198-99 
switches 

overview 289 
setting interrupt rate for 

InPort mouse 290 
specifying mouse sensitivity 

289-90 
specifying type, location of 

mouse 290-91 
testing for 102-3 

mouse driver (continued) 
vectors 

determining address 207 
installing 197 
removing 195-96 

version number, checking for 
102,203 

MouseDriver subprogram, 
QuickBASIC 223 

mouse event trapping 78 
mouse evolution 

early 3-4 
Microsoft 

first generation 6-8 
major releases (table) 12 
second generation 8-9 
third generation 10-11 

Mouse House 4 
MOUSE.LIB library 

calling MOUSE subprogram 213, 
214 

features, new version 301 
linking with existing mouse 

programs 301 
mousel procedure 247, 250, 255 
in original mouse package 7 
using, overview 16, 20 

mousel procedure 
FORTRAN 247, 255 
Pascal 250, 255 

mouse menus 
application 80 
borders for 35, 57, 64, 68-69 
color 29-30,77 
commands 

action 37 -41 
event 30-31 
MATCH 41-43 
menu subroutine 31-33, 57 
pop-up subroutines 33-37, 64 
(table) 25-26 

creating 18, 43-44 
differing results from MENU, 

POPUP commands 35 
dimensions, determining 57 
drop-down 77 -78 
ending 45, 46 
highlight 66 
introduction 16-18 
items in 

choosing 32, 57 
defining 61-62,68-69 
defining selection areas for 

66-67 
keyboard mapping 17 -18, 

73-74, 79-80 
memory allocation 46 
messages 297 -99 
MS-DOS commands, choosing 

with 74-76 

mouse menus (continued) 
multi-level 78 

Index 

multiple-column 33-37, 63-65 
pop-up (see pop-up menus) 
program flow 37 -39 
removing 32, 58 
running 45 
sample programs 

COLOR 77 
demonstration 76-80 
DOSOVRLY74-76 
DROP 77-78 
EXECUTE1, EXECUTE2 78 
KBD79 

single-column 31-33 
source files 43-44 
starting program not in current 

directory 45 
statements (see statements) 
subroutines 

BEGIN statement effect on 50 
commands 31-35 
defining menu items in 61-62 
executing with MATCH 54-55 
first statement in 57-59 
pop-up (see pop-up 

subroutines) 
testing 44-45 
title, defining 68-69 

Mouse Reset and Status function 
88, 102, 116-21, 124, 198 

MOUSE subprogram, calling from 
QuickBASIC 213, 214 

MOUSE.SYS device driver 7, 20, 
101,291 

MOUSHGCP.PAS program 
250-52 

movement parameters 31, 50-51 
movement-sensitivity parameters 

31,50-51 
MPIBM.DEF file 80 
MPMS.DEF file 80 
MSCEXAMP.C program 234-36 
MS-DOS 2.0 8 
MS-DOS commands 

executing with DOSOVRLY 
74-76 

MS-DOS prompt 289 
MSHERC.COM 305 
Multimate 3.31 9 
Multiplan (IBM) 80 
Multiplan (Microsoft) 80 
multiple-column pop-up menus 

33-37,63-65 

N,O 
Nishi, Kay 6 
normal attribute parameter 28 
normal symbolic value 54, 58 
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Notepad program 7 
NOTHING command 26, 32, 41 
NOTHING statement 60 
numeric parameters 28 
OPTION commands 26, 32 
OPTION statement 61-62 
output value 115 

p 
palette registers, setting in 

MASM261 
Palo Alto Research Center 

(PARC) 4 
parameters 

ASSIGN statement 48 
attribute 

MATCH statement 54 
MENU statement 58 
overview 28-30 
POPUP statement 64 

BEGIN statement 48, 50-51 
bold 30 
btbtn 

ASSIGN statement 48 
BEGIN statement 51 

button 31, 49, 50 
column 

MATCH statement 54 
MENU statement 58 
POPUP statement 63 
SELECT statement 66 

comma, used with 27-28 
default values 116 
dnmov 

ASSIGN statement 48 
BEGIN statement 51 

EGA.LIB register 
correspondence 261-62 

EXECUTE statement 52 
foreground, background colors 

29-30 
hsen 

ASSIGN statement 48 
BEGIN statement 51 

input value not specified 115 
introduction 27 -29 
inverse 30 
italic, use in 47 
key, TYPE statement 70 
label 

EXECUTE statement 52 
MATCH statement 54 
MENU statement 57 
POPUP statement 63 
TYPE statement 70 

length, SELECT statement 66 
lfbtn, lfmov 

ASSIGN statement 48 
BEGIN statement 51 
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parameters (continued) 
Ml%-M4% 115, 117 
MATCH statement 54-55 
MENU statement 57-58 
movement31,49,50 
movement sensitivity 31, 50 
nomatch 55 
normal 30 
numeric 28 
OPTION statement 61 
output value not specified 115 
placeholder 115, 117 
pointer 

OPTION statement 61 
SELECT statement 66 

POPUP statement 63-64 
redefining 48-49 
rounding values of 129 
row 

MATCH statement 54 
MENU statement 58 
POPUP statement 63 
SELECT statement 66 

rtbtn, rtmov 
ASSIGN statement 48 
BEGIN statement 51 

SELECT statement 66 
statements without 27 
string 

MATCH statement 54 
TEXT statement 68 

text, OPTION statement 61 
TEXT statement 68 
title, MENU statement 57 
TYPE statement 70 
upmov, vsen 

ASSIGN statement 48 
BEGIN statement 51 

Pascal 
calling EGA.UB from 266-67 
sample programs 

INITPAS.ASM 252 
MOUSHGCP.PAS 250-52 
PASEXAMP.PAS 252-54 
PDEMO.PAS 256-58 
SUBS.ASM 254-56 

using MOUSE.LIB 20, 250 
PASEXAMP.PAS program 252-54 
PC Paintbrush 8 
PDEMO.PAS program 256-58 
PENCIL.BAS program 229-30 
PENCIL.C program 236-37 
pencil cursor 229 
PEND command 26, 35 
PEND statement 63-65 
PEN function 158, 159 
percent sign (%), use in 

parameter names 115 
physical-screen coordinates 9 
PIANO.BAS program 212 
piano keyboard, simulating 212 

Piano program 7 
pipe ( : ), for drawing lines 35, 64 

.pixel 
color 93-94 
defined 84 
even-number correspondence 

91,93 
groups 

8-by-891 
8-by-16 92, 93 
16-by-891 
16-by-16 92, 93 

invisible location 95 
movement 90, 91, 100 
number 

in graphics cursor 92 
in hardware cursor 98 
on screen 84-85 
in text character cell 91 

one-to-one correspondence 90, 
93 

setting ratio to mickey 100, 116, 
160 

plus sign (+), for drawing corners 
64 

pointer parameter 
OPTION statement 32, 61 
SELECT statement 35, 66 

POPUP command 26, 34, 35 
pop-up menus 

borders 68-69 
defining item selection areas in 

66-67 
defining title and text 68 
displaying, WS.DEF prograam 60 
example 64-65 
highlight in 66 
multiple-column 33-37, 63-65 
single-column 31-33,57-59, 

63-65 
POPUP statement 63-65 
pop-up subroutines 

defining item selection areas 
66-67 

defining pop-up menu 
appearance 68-69 

first statement in 63-64 
for message boxes 34,36-37, 

63-65 
for multiple-column menus 

33-34, 63-65 
PEND command 63-65 
POPUP command 34, 63-65 
sample 35-37, 64-65 
SELECT command 35, 66-67 
TEXT command 34-35, 64 

Portuguese language support 109, 
200 

product support. See Microsoft 
Product Support 

PS/2 mouse, type value for 203-4 



Q 
QB.Bl file 216-17 
QB.QLB Quick Library 

INTERRUPT subprogram 215, 
216 

loading with QuickBASIC 213 
QBl2&20.BAS program 224-26 
QB24.BAS program 227-29 
QBHERC.COM 305 
QBINC.BAS program 216-17 
QBINT.BAS program 215-16 
QBMOU.BAS program 214 
QBMOUSE.LIB library 213 
QBMOUSE.QLB library 213, 214 
QBNEW.LIB library 262 
QBNEW.QLB 262 
QBTEST.BAS program 229 
QuickBASIC 

calling EGA.LIB from 262-63 
calling INTERRUPT 215-16 
calling MOUSE 213, 214 
crash warning 227 
loading QB.QLB 213 
modular programming 

techniques 223 
sample programs 

ABSOLUTE.BAS 217-19 
INTRRUPT.BAS 220 
MOUSE.BAS 220-23 
MOUSEDEM.BAS 223-24 
PENCIL.BAS 229-30 
QBl2&20.BAS 224-26 
QB24.BAS 227-29 
QBINC.BAS 216-17 
QBINT.BAS 215-16 
QBMOU.BAS 214 
QBTEST.BAS 229 

starting 213 
testing for video modes in 86 
use with Hercules Graphics Card 

305 
use with MOUSE.LIB, overview 

213 
version 4.5, CALL MOUSE 

function 220 
QuickC 

calling EGA.LIB from 263 
default memory model 230, 234 
sample programs 

CMOUSE.C 230 
CTEST.C231 
LPEN.C 231-33 
M20SUB.ASM 237-38 
MOUH_INT.C, 

MOUH_LIB.C 233-34 
MOUS_INT.C, MOUS_LIB.C 

233-34 
MSCEXAMP.C 234-36 
PENCIL.C 236-37 

QuickC (continued) 
use with MOUSE.LIB, overview 

20 
quotation marks. See double 

quotation marks 

R 
reading the mouse 99-100 
Read Mouse Motion Counters 

function 100, 104, 149-50 
Read One Register function 

270-71 
Read Register Range function 274 
Read Register Set function 276-77 
region array, defining on screen 

162-63 
register range, defined 274 
registers 

Attribute Controller 267, 282 
Attribute Controller Palette 274 
CRT Controller Cursor Location 

High 275 
CRT Controller Cursor Location 

Low 275 
CRT Controller Cursor Start 273 
CRT Controller Mode Control 

277,279 
damaging adapter with settings 

281 
defining default table 281-82 
Feature Control 273, 282 
Graphics Controller 

Miscellaneous 268 
Input Status 268 
Miscellaneous Output 271, 277, 

279 
range of, defined 274 
reading, on EGA 270-71 
reading range of, on EGA 274 
reading set of, on EGA 276-77 
Read One 270-71 
restoring default settings, EGA 

280 
Revert to Default 280 
Sequence Map Mask 270 
Sequence Memory Mode 

267-68,277,279 
Sequence Reset 268 
set of, defined 276 
Write One 272-73 
writing to, on EGA 272-73 
writing to range, on EGA 275 
writing to set, on EGA 278-79 

register set, defined 276 
relative mouse motion, tracking 

104 
removing mouse driver from 

memory 291 
Restore Mouse Driver State 

function 175, 177-78 

Index 

Revert to Default Registers 
function 280 

Roark, Raleigh 5-6 
ROM BIOS 

communicating with video 
adapter using 102 

EGA.LIB considerations 
Attribute Controller registers 

267 
Graphics Controller 

Miscellaneous register 268 
Input Status register 268 
Sequencer Memory Mode 

register 267-68 
and Interrupt 10H 88 
interrupt routines unable to call 

106 
key sequences suppressed in 71 
light pen information 231 

RS-232 serial port 6 
running mouse menu program 45 

5 
SADD function 262 
sample programs 

menu 
application mouse menus 80 
COLOR 77 
DOSOVRLY74-76 
DROP 77-78 
EXECUTE1, EXECUTE2 78 
KBD79-80 
SIMPLE 73-74 

mouse programming interface 
ABSOLUTE.BAS 217 -19 
ASMEXAMP.ASM 241-43 
ATEST ASM 240 
BATEST.BAS 209-11 
CMOUSE.C 230 
CTEST.C231 
FDEMO.FOR 249-50 
FORI.FOR 247-48 
FTEST.FOR 249 
INITPAS.ASM 252 
INTRRUPT.BAS 220 
LPEN.C 231-33 
M20SUBASM 237-38 
MOUH_INT.C, 

MOUH_LIB.C 233-34 
MOUS_INT.C, MOUS_LIB.C 

233-34 
MOUSE.BAS 220-23 
MOUSEDEM.BAS 223-24 
MOUSHGCP.BAS 250-52 
MSCEXAMP.C 234-36 
PASEXAMP.PAS 252-54 
PDEMO.PAS 256-58 
PENCIL.BAS 229-30 
PENCIL.C 236-37 
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sample programs, mouse 
programming interface 
(continued) 

PIANO.BAS 212 
QBl2&20.BAS 224-26 
QB24.BAS 227-29 
QBINC.BAS 216-17 
QBINT.BAS 215-16 
QBMOU.BAS 214 
QBTEST.BAS 229 
SUBSASM 254-56 
TSTl.ASM 239-40 
TSTl.BAS 208-9 
TSTl2&20ASM 243-45 
TST24.ASM 245-47 

Save Mouse Driver State function 
175-76 

scan codes. See extended­
keyboard-scan codes 

scan lines 98 
screen 

buffer, switches to change size 
287-89 

characters, data format 97 
mask (see screen mask) 
mask bit 94 
modes 

changing 105, 124 
and Hercules Graphics Card 

305 
supported by mouse (tables) 

84-85,108 
testing for 85-88 
text vs graphics 85 
unsupported, using 108 
virtual (see virtual screen) 

screen coordinates 
array 162 
display adapters (table) 84-85 
getting 

cursor's current 126-28 
cursor's previous 131-36 

MATCH statement, starting 54 
setting 

cursor's 129-30 
cursor's minimum/maximum 

horizontal 137-38 
cursor's minimum/maximum 

vertical 139-40 
virtual screen, overview 88-91 

screen mask 
bit 94 
defined 93 
and graphics cursor mask 

interaction 
effect on screen bit 94 
in modes 4,593-94 
in modes E, D 94-95 
used to build cursor 141 

passing 141 
and text cursor mask interaction 

96-98,147 
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SCREEN statements, changing for 
CGA218 

SELECT command 26, 35 
SELECT statement 66-67 
semicolon (;), to specify 

comments 30 
Sequencer Memory Mode register 
. 267-68 
Sequencer Reset register 268 
serial mouse, type value for 203-4 
Set Alternate Subroutine Call 

Mask and Address function 
106,107,179-84 

Set CRT Page Number function 
105,193 

Set Double-Speed Threshold 
function 103, 160, 164-66 

Set Graphics Cursor Block 
function 92,93,103,141-46 

Set Interrupt Subroutine Call 
Mask and Address function 
106-7,151-57,179 

set key combinations, simulating 
with TYPE 313 

Set Language for Messages 
function 109, 200-201 

Set Mickey/Pixel Ratio function 
100, 103, 160-61, 164 

Set Minimum and Maximum 
Horizontal Cursor Position 
function 103, 122, 129, 
137-38 

Set Minimum and Maximum 
Vertical Cursor Position 
function 103, 122, 129, 
139-40 

Set Mouse Cursor Position 
function 103, 129-30 

Set Mouse Interrupt Rate function 
191-92 

Set Mouse Sensitivity function 100, 
103, 160, 164, 187-88 

Set Text Cursor function 92, 97, 
103,147-48 

SETVID.BAS program 86-87 
shadow maps, EGA.LlB 259-60 
Shaiman, Steve 8, 13 
Shift key combinations 

extended-keyboard-scan codes 
313 

and Function 24107, 179-84 
not able to be simulated 71 

Show Cursor function 92, 99, 
102-3,122-23,141 

Show Partner program 9 
Simonyi, Charles 5 
SIMPLE mouse menu program 

73-74 
simulating keystrokes 

arrow keys 17, 41, 71, 73-74, 312 
CLS41,74 

simulating keystrokes (continued) 
Ctrl-C 41, 42 
Ctrl-D 41 
direction keys 312 
editing keys 312 
End 41 
Enter key 41, 73, 74 
Esc key 73 
function keys 313 
Home 41 
Ins 73 
set key combinations 313 
Spacebar 40,71 

single-column pop-up menus 
31-33,57-59,63-65 

sketching programs 
PENCIL.BAS 229-30 
PENCIL.C 236-37 

Software Reset function 122, 124, 
198-99 

software text cursor 
default value 116 
defined 92 
overview 96-98 
selecting 147 

source files 
creating Mouse Menu 43-44 
.DEF43 
error messages 44, 293-99 
for mouse menu programs on 

disks 80 
for sample programs on disks 76 
WS.DEF 55-56,60,65,80 

. Spacebar, simulating 40, 71 
Spanish language support 109, 200 
speed-doubling, cursor 164-66 
square cursor 92, 103 
stand-alone .EXE programs 213 
Stanford Research Institute 4 
statements 

ASSIGN 48-49 
BEGIN 

described 50-51 
DOSOVRLY75 

comments 30 
EXECUTE 52-53 
first, in program 30 
format 26-30 
labels 26-27,47 
MATCH 54-56 
MEND 57-59 
MENU 57-59 
NOTHING 60 
OPTION 61-62 
parameters (see parameters) 
PEND 63-65 
POPUP 63-65 
SELECT 66-67 
syntax conventions 47 



statements (continued) 
TEXT 

described 68-69 
line-drawing characters in 64 

TYPE (see TYPE statement) 
string matching 54 
string parameter 

introduction 28 
MATCH statement 54 
TEXT statement 68 

Strong, David 5 
submenus, creating hierarchy of 

74-76 
subroutines, mouse functions for 

connecting to (list) 110 
SUBS.ASM program 

described 254-56 
linking to MOUSE.LIB 249 
providing subroutines for 

PASEXAMP.PAS 253 
support, product. See Microsoft 

Product Support 
supported video modes (table) 108 
Swap Interrupt Subroutines 

function 106, 107, 167 -72, 
180 

Swedish language support 109, 200 
switch designators, language 109 
switches. See Control Panel; mouse 

driver 
symbolic keys 40 
SYM.DEF file 80 
Symphony program 80 
syntax conventions, statements 47 

T 
terminate-and-stay-resident (TSR) 

program 101, 107 
testing 

for mouse driver 102-3 
mouse menu program 44-45 

TEXT command 26, 34-35 
text cursors 

default value 116 
defined 92 
overview 96-98 
selecting 147 

text mode 
data format for screen characters 

97 
described 91 
display, saving rectangular 

area 224 
vs graphics mode 85 

text parameter, OPTION 
statement 32, 61 

TEXT statement 
described 68-69 
including line-drawing 

characters in 64 

title parameter, MENU statement 
57 

TSTl.ASM program 239-40 
TST1.BAS program 208-9 
TST12&20.ASM program 243-45 
TST24.ASM program 245-47 
type-ahead buffer 104 
TYPE command 26, 40-41 
TYPE statement 

described 70-71 
key sequences not simulated 

with 71 
sample 59 
using ASCII control characters 

with (table) 311 
using extended-keyboard-scan 

codes with (tables) 312,313 

u 
upper-ASCII line-drawing 

characters 64 
user-installed interrupt 

subroutines 
crashing system with 227 
disabling 116 
getting alternate subroutine 

address 185-86 
installing 106-7 
overview 105 
QuickBASIC sample programs 

224-26,227-29 
setting alternate call mask, 

address 179-84, 227-29, 
245-47 

setting call mask, address 
151-57, 224-26, 243-45 

specifying 106 
swapping into place 167 -72, 180, 

224-26,243-45 
writing 106-7 

v 
VARPTR function 152, 168 
VARSEG function 168 
VC.DEF file 80 
vertical-line character ( I ), for 

drawing lines 35, 64 
vertical movement sensitivity 

ASSIGN statement parameter 
48-49 

BEGIN statement parameter 31, 
50-51 

getting factor 189-90 
setting 187-88 
switches 289-90 

VGA. See IBM Video Graphics 
Array 

video control functions (list) 110 

Index 

video-display adapters. See also 
specific adapters 

attribute parameters 28, 54, 58, 
64 

command line switches (table) 
288 

first mouse software for 8 
foreground, background color 

values (table) 29 
screen modes 

changing 105 
for Hercules Graphics Card 

305 
(tables) 84-85, 108 
testing for 85-88, 103 

text vs graphics 85 
types, and number of cursor 

lines 98 
video modes 

changing 105 
and Hercules Graphics Card 305 
supported by mouse (table) 108 
testing for 85-88 
text vs graphics 85 
unsupported, using 108 
video-display adapters (table) 

84':"'85 
video paging 105 
video random-access memory 

(VRAM) , problems with 268 
virtual screen 

in graphics modes 90-91 
minimum size 88 
overview 88-90 
resolution 137, 139 
in text modes 91 

VisiCalc 80 
VMAX% variable 139 

W,X 
Wall Street Journal 11 
WordS tar 44, 55, 80 
Write One Register function 

272-73 
Write Register Range function 275 
Write Register Set function 

278-79 
WS.DEF file 55-56, 60, 65, 80 
Xerox Alto computer 4 
Xerox Star personal computer 4 
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