












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































interrupt vector 17, 244 
get 393- 94 
set 377- 78 

interrupt vector table 250 
IOCTL (l/0 control). See Int 21H, 

Function 44H 
IO.SYS file 16, 17 

memory location of 18 

J 
Japanese character set 6 
joystick, read 567 

K 
kernel. See DOS kernel 
keyboard 

get enhanced flags 586-87 
get enhanced status 586 
get flags 582 
get status 582 
input with/ without echo 70 
intercept 564 
key repeat rate and delay 583-84 
push character and scan code in buffer 

585 
read character from 581 
read character from enhanced 585 
set keyclick 584 

keyboardinput65-72 
buffered 351- 52 
Ctrl-C and Ctrl-Break handlers 72-80, 

317 
with handles 66, 67-69 
read character from keyboard 581 
with ROM BIOS functions 71-72 
with traditional calls 69- 71 

Keyboard input with echo 70 
Keyboard input without echo 70 
Keyboard intercept 564 
Korean character set 6 

L 
.LIB files 44, 45 , 58. See also Library 

Manager (LIB) 
Library Manager (LIB) 44, 58-60 

operations prefix characters 58 
table-of-contents listing for SLIBC.LIB 

59 
light pen 

get position 503 
turn off emulation 601 
turn on emulation 601 

662 Index 

line printer (PRN) 12, 106, 298 
LINK. See Object Linker (LINK) 
Load ROM 8-by-8 font 519 
Load ROM 8-by-14 font 518-19 
Load ROM 8-by-16 font 520-21 
Load user font 518 
Lock or unlock file region 460-61 
Lotus/ Intel/Microsoft Expanded Memory 

(LIM EMS). See Expanded Memory 
Specification (EMS) 

LPTl, LPT2, LPT3 devices 106, 298 
.LST files 45 

M 
machine name, get 461-62 
Macro Assembler (MASM) 44, 45-47 

command line mode 46 
interactive mode 46 
levels 

modules 37 
procedures 41- 42 
segments 38- 41 

tutorials 63 
version 5.1 switches 47 

make files 61 
MAKE utility 60- 61 

switches for 61 
Map expanded memory page (EMS) 618 
.MAP files 45 
Map multiple pages by address (EMS) 

627- 28 
Map multiple pages by number (EMS) 

627 
Map pages and call (EMS) 633-34 
MASM. See Macro Assembler (MASM) 
master boot record 192 
Media Check (function OlH) 270-71 
memory 

allocation 
dynamic, of additional 199-201 
shrinking 197-99 

conventional 196 
moving blocks of data between 

extended memory and 213-15 
expanded (see Expanded Memory 

Specification (EMS)) 
image of .COM file 26 
image of .EXE file 31 
location of disk bootstrap program in 

17 
location of IO.SYS in 18 
location of ROM bootstrap routine in 

16 



memory, continued 
location of SYSINIT, DOS kernel, 

MSDOS.SYS in 19 
making available, for EXEC function 

218-19 
map after startup 20 
RAM196 

memory areas, 196. See also arena entries; 
arena headers; transient program 
area (TPA) 

memory block 
allocate 438-39 
get/set allocation strategy 452-53 
move extended 569-60 
release 439-40 
resize 440-41 

memory interlace 203 
memory management 195-215 

arena headers 201-2 
expanded memory 203-11 

using 207-11 
extended memory 212-15 
Int 21H functions summary 339 
MS-DOS applications compatibility 

and316 
using memory-allocation functions 

197-202 
memory-mapped input/output 86, 

96-103 
graphics mode 101-3 
text mode 96-101 

memory models 39 
segments, groups, classes for 40 

memory segment 321-22 
memory size 

get conventional 536 
get extended 570 

mickeys, set to pixel ratio 601 
Microsoft Mouse driver 593-611 
miscellaneous system functions, Int 21H 

functions summary 340 
MKDIR (MD) command 167 
Monochrome/Printer Display Adapter 

(MDA) 86, 97, 98 
example dump, regen buffer 98 

MOUDEMO.C program 82-83 
mouse. See also pointing device 

disable driver 608-9 
driver 593 
enable driver 609 
get address of alternate event handler 

606 
get button press information 596 
get button release information 597 

mouse, continued 
get information 611 
get language number 610 
get mouse save state buffer size 603-4 
get position and button status 595 
get sensitivity 607 
hide pointer 595 
input80-83 
read motion counters 599-600 
reset and get status 594 
reset driver 609 
save driver state 604 
set alternate event handler 604-5 
set double speed threshold 602 
set graphics pointer shape 598 
set interrupt rate 607 
set language for driver messages 610 
set pointer exclusion area 602 
set pointer horizontal limits 597-98 
set pointer page 608 
set pointer position 596 
set pointer vertical limits 598 
set sensitivity 606 
set text pointer type 599 
set user-defined event handler 

600-601 
show pointer 594-95 
summary of function calls 494-99 
swap user-defined event handlers 603 

Move extended memory block 569-70 
Move memory region (EMS) 635 
MS-DOS. See also Operating System/2 

(OS/2) 
genealogy 3-9 
interrupt handlers and 252-53 
loading 16-20 
programming tools (see programming 

tools) 
structure 12-16 

MS-DOS application programs, porting to 
OS/2 318-31 

conversion 326-30 
encapsulation 323, 324-25 
MS-DOS function calls and OS/2 

counterparts 328-29 
optimization 330-31 
rationalization 322-23 
ROM BIOS functions and OS/2 

equivalents used in MS-DOS 
applications 330 

segmentation 321-22 
MS-DOS application programs, structure 

of21-42 

Index 663 



MS-DOS application programs, continued 
assembly-language programs 27-30, 

37-42 
.COM programs introduced 25-30 
creation of 62-63 
.EXE programs introduced 30-36 
program procedures 41-42 
program segment prefix 23-25 

MS-DOS application programs, writing 
compatible 314, 315 - 17 

check host capabilities 316 
exception handling 317 
input and output 316 
memory management 316 
process management 317 
program structure 315 

MS-DOS error codes 145-51 
MS-DOS functions 334 

conversion of, to OS/2 function calls 
326-27 

display functions 88-94 
binary output mode 93-94 
screen control 91-93 

EXEC (see EXEC function) 
file control block (FCB) 129-39 
handle 139-44 
memory management/allocation 196, 

197-202 
OS/ 2 equivalents to 328-29 
printer output 107-9 
reference (see Section If) 
serial port 109-12 
typical in-line code for call to 324 

MSDOS.SYS file 13, 16 
memory location of 19 

MS-DOS versions 
1.0 4-5, 138 
1.25 5 
2.00 5-6, 174 

error codes 145 
volume-label search under 175 

2.11, 2.25 6 
3.0 6-7, 138, 174 

error codes 145-46 
volume-label search under 176 

3.1, 3.2, 3.3, 4.0 7 
get number 389-90 
support for select command code 

routines by 267-68 (table) 
Multi-Color Graphics Array (MCGA) 86, 

102 
Multiplex interrupt 488 

664 Index 

N 
NAME statement 27, 33 
NEAR attribute 27 

vs FAR 29 
NEAR RETURN 27 
network functions, Int 21H functions 

summary 339 
Nondestructive Read (function 05H) 274 
non-disk-related errors 147, 148 (table) 

0 
Object Linker (LINK) 37, 44, 50-55 

map produced by, of HELLO.EXE 
program 51 

switches accepted by 53-55 
object modules 37 

libraries (see Library Manager (LIB)) 
linking .COM files from 27, 37. See also 

Object Linker (LINK) 
.OBJ files 45 
Open file 356-57, 402-4 
Operating System/ 2 (OS/ 2) 7 

code optimization 330-31 
compatibility issues 318-20 
function calls equivalent to MS-DOS 

function calls 328-29 
function calls equivalent to ROM BIOS 

function calls 330 
porting MS-DOS applications to OS/ 2 

320-31 
ORG instruction 29 
output. See character input/output; 

printer output; serial port 
output status, check 421-22 
Output Status (command-code function 

0AH) 276 
Output Until Busy (function lOH) 278-79 
overlays, loading with EXEC 240, 241-42 

p 
PAGE command 27, 33 
page frame 203 
palette 

enable/ disable default 526-27 
get border and 514 
get register 513 
set 508-9 
set border and 512-13 
set register 511-12 

parallel ports 106 



parameter block, requesting EXEC 
function 220- 21 

parent programs 218 
Park heads 554-55 
Parse filename 382- 84 
partitions, fixed-disk 192-94 
Paterson, Tim 4 
path 166 
PC-DOS 

version 1.0 4 
version 1.1 5 
version 2.0 5-6 
version 3.0 193- 94 

piping parameters 24 
pixel 101 

formula to calculate bit position for 
102-3 

read graphics 510 
set mickeys to pixel ratio 601- 2 
write graphics 509 

pointing device 
enable/disable 574-75 
get device type 577 
get scaling or get status 578-79 
initialize interface 577-78 
input 80-83 
reset 575 
set handler address 579-80 
set resolution 576-77 
set sample rate 576 

POP instruction 35 
portability. See compatibility and 

portability 
POST (power-on self-test) 

read error log 563 
write error log 563-64 

Prepare expanded memory manager for 
warm boot (EMS) 644- 45 

Presentation Manager, OS/2 318 
printer 106, 107-9. See also line printer 

(PRN); standard printer (stdprn) 
get setup strings 463-64 
get status 588 
initialize port 587 
write character to 587 

printer output 106, 107-9, 346- 47. See 
alsoTALK.ASM program 

printer setup string 
get 463-64 
set 462-63 

printscreen, select alternate 526 
Print spooler 488- 89 
PRN device 12, 106, 298-99 

PROC command 29, 35, 41 
procedure, declaring beginning/ end of 

29 
process management 

for compatibility in MS-DOS 
applications 317 

Int 21H functions summary 339 
terminate process 566 

Process termination 566 
Programmable Interrupt Controller (PIC) 

247 
Programmable option select 580- 81 
programming tools 43- 64 

C Optimizing compiler 48-50 
CREF utility 56-58 
example using 62-63 
EXE2BIN utility 55-56 
file types 45 
Library Manager 58- 60 
MAKE utility 60-61 
MASM 45 - 47 (see also Macro 

Assembler (MASM)) 
Object Linker 50-55 (see also Object 

Linker (LINK)) 
resources and references 63- 64 

program modules, assembly-language 37 
program procedures 41- 42 
program segment prefix (PSP) 15, 23-25 

create new 378-79 
get address 468-69 
structure of 23 

program segments, assembly-language 
38- 41 

protected mode, enter 570-71 
PROTO.ASM program 301-2 
PROTO.C program 303 
P-system operating system 5 
Push character and scan code 585 
PUSH instruction 35 

R 
Random block read 379- 80 
Random block write 381- 82 
Random read 372-73 
Random write 373-75 
rationalizing code 322-23 
raw mode69 
Read (function 04H) 273 
Read cassette 561 
Read character and attribute at cursor 506 
Read character from communications 

port 558 

Index 665 



Read character from enhanced keyboard 
585 

Read character from keyboard 581 
Read control data from block-device 

driver 418-19 
Read control data from character device 

driver 415-16 
Read file or device 405-6 
Read graphics pixel 510 
Read joystick 567 
Read mouse motion counters 599-600 
Read POST error log 563 
Read sector 538-39 
Read sector buffer 548 
Read sector long 545-46 
Reallocate pages for handle (EMS) 628 
Reboot system 588-89 
Recalibrate drive 550 
record(s) 

set relative number 376-77 
using FCB functions 129-39 
using handle functions 139-44 

record operations, Int 21H functions 
summary 338-39 

Redirect device 466-67 
Redirect handle 436-37 
redirection, input/output 24, 67, 298-99 

cancel467-68 
redirection list entry, get 464-65 
.REF files 45, 56 
refresh buffer 86 
regen buffer 86 

example dump of MDA adapter 98 
formula to determine offset 102 
memory diagram showing location of 

87 
Release access key (EMS) 646 
Release handle and expanded memory 

(EMS)619 
Release memory block 439-40 
Removable Media (function OFH) 278 
REN(AME) command 14 
Rename file 366-67, 449-50 
request header format 265 

command codes for (see command 
code routines, device-driver) 

reserved area, disk 182 
reserved functions 

EMS621 
Int 21H functions summary 340 

Reset alarm 592 
Reset disk system 536-37 
Reset fixed disk system 548 
Reset mouse and get status 594 

666 Index 

Reset mouse driver 609 
Reset pointing device 575 
resident device drivers 12 
Resize memory block 440-41 
RESTORE command 15 
Restore mouse driver state 604 
Restore page map (EMS) 620-21, 624 
Restore partial page map (EMS) 626 
RET instruction 41 
retrace interval 100 
return code 

get444 
terminate process with 443-44 

RMDIR (RD) command 167 
ROM 8-by-8 font 

load 519 
set Int 43H for 523 

ROM 8-by-14 font 
load518-19 
set Int 43H for 522-23 

ROM 8-by-16 font 
load520-21 
set Int 43H for 523-24 

ROM BASIC 588 
ROM BIOS 

display functions 94-96, 330 
interrupts of special importance to 247, 

248-49 
keyboard functions 67 

input with 71-72 
ROM BIOS compatibility 314-16, 317-18 

avoid unstable hardware 318 
check host capabilities 317-18 
functions of, and OS/2 equivalents 330 

ROM BIOS function calls. See also 
Section/II 

summary 494-99 
ROM bootstrap routine 16 
root directory 166, 184-86, 187 

partial hex dump 186 
RS-232 serial-interface standard 106 
RS-422 serial-interface standard 106 

s 
Save and restore page map (EMS) 624-25 
Save mouse driver state 604 
Save or restore video state 534-35 
Save page map (EMS) 620, 623 
Save partial page map (EMS) 625-26 
scan lines, set 526 
screen control with MS-DOS functions 

91-93 
screen refresh, enable/disable 529 



Search for handle name (EMS) 632 
Seattle Computer Products 4 
Seek547 
SEGMENT command 29, 33, 38 
segment register 321 
Select alternate printscreen 526 
Select disk 355-56 
selector 321 
Select pointer page 608 
Sequential read 362-63 
Sequential write 363-64 
serial port 106, 109-12. See also 

TALK.ASM program 
extended initialize port 558-59 
extended port control 559-60 
get status 558 
initialize 556-57 
read character from 558 
write character to 557 

Set alarm 591-92 
Set alternate map registers (EMS) 640 
Set alternate mouse event handler 604-5 
Set block of color registers 515 
Set block specifier 520 
Set border color 512 
Set color page state 515-16 
Set color register 514-15 
Set current directory 400 
Set cursor position 501-2 
Set cursor type 501 
Set date 385, 591 
Set day count 593 
Set device information 414-15 
Set disk type 553 
Set display page 503-4 
Set double speed threshold 602 
Set DTA address 368 
Set file pointer 408-9 
Set graphics pointer shape 598 
Set gray-scale values 517 
Set handle attribute (EMS) 629 
Set handle count 475-76 
Set handle name (EMS) 631 
Set horizontal limits for pointer 597-98 
Set Int lFH font pointer 521 
Set Int 43H for ROM 8-by-8 font 523 
Set Int 43H for ROM 8-by-14 font 522-23 
Set Int 43H for ROM 8-by-16 font 523-24 
Set Int 43H for user's font 522 
Set interrupt vector 377-78 
Set keyclick 584 
Set language for mouse driver messages 

610 
Set Logical Device (function 18H) 280-81 

Set logical drive map 434 
Set media type for format 554 
Set mickeys to pixels ratio 601 
Set mouse interrupt rate 607 
Set mouse pointer exclusion area 602 
Set mouse pointer position 596 
Set mouse sensitivity 606 
Set palette and border 512-13 
Set palette, background, or border 508-9 
Set palette register 511-12 
Set pointing device handler address 

579-80 
Set printer setup string 462-63 
Set relative record number 376-77 
Set repeat rate 583-84 
Set resolution 576-77 
Set sample rate 576 
Set scaling or get status 578-79 
Set scan lines 526 
Set sound source 593 
Set text pointer type 599 
Set tick count 589-90 
Set time 386-87, 590 
Set user-defined mouse event handler 

600-601 
Set verify flag 387-88 
Set vertical limits for pointer 598 
Set video mode 500-501 
Set watchdog time-out 580 
SHARE490 
shell. See COMMAND.COM file; 

command processor (shell) 
SHELL.ASM program 229-:38 
SHELL.C program 225-29 
Show mouse pointer 594-95 
SLIBC.LIB, table-of-contents listing for 

59 
Softech company 5 
software interrupts, 247-49 
sound source, set 593 
STACK attribute 31 
stack pointer (SP) register 25-26, 31, 35 
stack segment 38 
stack segment (SS) register 31, 35 
standard auxiliary device (stdaux) 20, 

323 
default device 298 
handle 66 

standard error device (stderr) 20 
default device 298 
handle 66 

standard input device (stdin) 20 
default device 298 
handle 66, 67 

Index 667 



standard list device 20, 323 
standard output device (stdout) 20 

default device 298 
handle 66 

standard printer (stdprn) 
default device 298 
handle 66 

strategy (strat) routine, device-driver 
265,293 

string(s) 
display 350-51 

Swap user-defined mouse event handlers 
603 

Switch active display 528-29 
switches 

C Optimizing compiler 49-50 
Library Manager 60 
Macro Assembler 4 7 
Make utility 61 
Object Linker 53-55 

SYSINIT module 17, 18, 20 
installing device drivers 293 
memory location of 19 

SysReq key 568 
system file table 140-41 

T 
TALK.ASM program 113-26 
teletype mode 

write character in 510-11 
write string in 529-30 

terminal-emulator program. See 
TALK.ASM program 

Terminate and stay resident 390-91, 
486- 87 

Terminate handler address 480 
Terminate process 341, 342 
Terminate process with return code 

443-44 
text-mode memory-mapped 

programming 96- 101 
threads 331 
time and date 

day count 592, 593 
get date 384- 85, 591 
get time 386, 590 
set date 385, 591 
set time 386-87, 590 

TITLE command 27, 33 
Toggle blink/ intensity bit 513 
transient program 15, 22. See also .COM 

program file(s); .EXE (executable) 
program file(s) 

668 Index 

transient program area (TPA) 15, 196. See 
also arena entries; arena headers 

TREE command 174 
TRYBREAK.C program 78-79 
Turn off cassette motor 560-61 
Turn on cassette motor 560 
Turn off light pen emulation 601 
Turn on light pen emulation 601 

u 
Unfiltered character input without echo 

348-49 
UNIX/ XENIX operating system 66, 128, 

139 
user font 

load 518 
set Int lFH pointer 521 
set Int 43H for 522 

V 
verify flag, get 448 
Verify sector 540 
video display 85-103 

adapters 86- 87 
enable/disable 527 
get functionality/ state information 

531-34 
get or set combination code 530-31 
memory-mapped techniques 96-103 

graphics mode 101-3 
text mode 96-101 

MS-DOS display functions 88-94 
binary output mode 93- 94 
screen control with 91- 93 

ROM BIOS display functions 94-96 
save or restore video state 534-35 
support considerations 88 
switch active display 528-29 

Video Graphics Array (VGA) 86, 97, 98, 
102 

video mode 
get 511 
set 500-501 

VOL command 174 
volume labels 174-76 

search, using extended file control 
block 175 



w 
watchdog time-out, set 580 
window 

initialize or scroll down 505-6 
initialize or scroll up 505 

Windows 7, 318 
Write (function 08H) 275 
Write cassette 562 
Write character and attribute at cursor 

506-7 
Write character at cursor 507-8 
Write character in teletype mode 510-11 
Write character to communications port 

557 
Wri te character to printer 587 

Write control data to block-device driver 
419- 20 

Write control data to character-device 
driver 416-17 

Write File or Device 406-7 
Write graphics pixel 509 
Write POST error log 563-64 
Write screen in teletype mode 529-30 
Write sector 539 
Write sector buffer 549 
Write sector long 546-47 
Write wi th Verify (function 09H) 276 

z 
ZERODIV.ASM program 254, 255-58 
Zilog Z-80 microprocessor 4 
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Programmer's 
Quick References 

At last! Now you can have instant access to 

key programming information. Whether 
you're an assembly-language or C program­
mer, you' ll find these books exceptionally use­
ful. The guides include overviews of each ser­
vice along with a list of the parameters or 
arguments the service requires, the results it 
returns, version 
dependencies, and 
va luable program­
ming notes and 
warnings. A II at 
your fingertips! 

" -

IBM® ROM BIOS 
Ray Duncan 

All the core information on each 
of the ROM BIOS services. 

$5.95 [Book Code 86-96478] 

MS-DOS FUNCTIONS 
Ray Duncan 

Covers DOS th rough version 3.3. 
$5.95 [Book Code 86-96411) 

ESSENTIAL OS/2 FUNCTIONS 
Ray Duncan 

Great for anyone involved in OS/2 
application programming! Here is the 
most accurate, up-to-date information 
on the OS/2 1.0 Kernel functions ca lls 

within the appl ications 
program interface (AP!). 

$9.95 [Book Code 86-96866) 



Solid Technical Information. Expert Advice. 

ADVANCED MS-DOS® PROGRAMMING, 2nd ed. 
Ray Duncan 

The preeminent source of MS-DOS information for assembly-language and C pro­
grammers-now completely updated with new data and programming advice cover­
ing: ROM BIOS for the IBM PC, PC/AT, PS/2, and related peripheral s; MS-DOS 
through version 4; version 4 of the LIM EMS; and OS/2 compatibility considerations. 
Duncan addresses key topics, including character devices, mass storage, memory allo­
cation and management , and process management. In addition, there is a healthy asso rt­
ment of updated assembly-language and C listings that range from code fragments to 
complete utilities. And the reference section, detailing each MS-DOS function and in­
terrupt , is virtually a book within a book. 
$24.95 [Book Code 86-96668] 

THE MS-DOS® ENCYCLOPEDIA 
The ultimate reference for insight, data, and advice to make your MS-DOS programs 
reliable, robust, and efficient. 1600 pages packed with version-specific data. Annota­

tions of more than 100 system function calls, 90 user commands, and a host of key pro­
gramming utilities. Hundreds of hands-on examples, thousands of lines of code, and 
handy indexes. Plus articles on debugging, writ ing filters, installable device drivers, 

TSRs, Windows, memory management, the future of MS-DOS, and much more. 
Researched and written by a team of MS-DOS experts-many involved in the 

creation and development of MS-DOS. Covers MS-DOS through version 3.2, with a 
special section on version 3.3. 

$134.95 [Book Code 86-96U2] 

MICROSOFT® QUICKC® PROGRAMMING 
The Waite Group 

Your springboard to the core of Microsoft QuickC. This book is loaded with practical 
in fo rmation and advice on every element of Qu ickC, along with hundreds of specially 
constructed listings. Included are the tools to help you master QuickC's built-in librar­
ies; manage file input and output; work with strings, arrays, pointers, structures, and 
unions; use the graphics modes; develop and link large C programs; and debug your 
source code. 
$19.95 [Book Code 86-96114] 

MICROSOFT® QUICKBASIC, 2nd ed. 
Douglas Hergert 

"No ma lier what your level of programming experience, you' II f ind this 
book irreplaceable when you start to program in QuickBASIC. " 

Online Today 

Th is new edition of MICROSOFT QU ICKBAS IC- completely updated fo r version 4 
- is a great introduction to all the development tools, featu res, and user-interface 

enhancements in Microsoft Quick BASIC. And there's more-six specially designed, 
full -length programs incl uding a database manager, an in formation-gathering and data­

analysis program, and a chart program that reenfo rce solid structured programming 
techniques. 

$19.95 [Book Code 86-96387] 

Available wherever books and software are soul. Or order directly from Microsoft Press. 
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