


Callwith: AH = 56H
AL = subfunction
0 = map using physical page numbers
1 = map using physical page segments
DX = EMM handle
DS:SI = segment:offset of buffer (see Notes)
Returns: If function successful
AH = 00H
If function unsuccessful
AH = error code
Notes: ®  The format of the buffer containing map and call information is:
Offset Length Description
00H 4 far pointer to call target
04H 1 number of pages to map before call
05H 4 far pointer to list of pages to map before call (see below)
09H 1 number of pages to map before return
0AH 4 far pointer to list of pages to map before return (see below)
OEH 8 reserved (0)

Both map lists have the same format and consist of a series of double-word entries,
one per page. The first word of each entry contains the logical page number, and the
second word contains the physical page number or segment (depending on the value
in register AL) to which it should be mapped.

® A request to map zero pages and call is not an error; the effect is a simple far call.

® This function uses extra stack space to save information about the mapping context;
the amount of stack space required can be determined by calling Int 67H Function

56H Subfunction 02H.

Int 67H

[EMS 4.0]

Function 56H (86) Subfunction 02H
Get stack space for map page and call

Returns the number of bytes of stack space required by Int 67H Function 56H Subfunction 00H or 01H.

Call with: AH = S56H
AL = 02H
Returns: If function successful
AH = 00H
BX = stack space required (bytes)
If function unsuccessful
AH = error code
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Int 67H [EMS 4.0]
Function 57H (87) Subfunction 00H
Move memory region

Copies a memory region from any location in conventional or expanded memory to any other location
without disturbing the current expanded memory mapping context.

Call with: AH =57H

AL = 00H

DS:SI = segment:offset of buffer (see Notes)
Returns: If function successful

AH = 00H

If function unsuccessful

AH = error code
Notes: 8 The format of the buffer controlling the move operation is:

Offset Length Description

O00H 4 region length in bytes

04H 1 source memory type (0 = conventional, 1 = expanded)
05H 2 source memory handle

07H 2 source memory offset

09H 2 source memory segment or physical page number

0BH 1 destination memory type (0 = conventional, 1 = expanded)
OCH 2 destination memory handle

OEH 2 destination memory offset

10H 2 destination memory segment or physical page number

® A length of zero bytes is not an error. The maximum length of a move is 1 MB. If the
length exceeds a single expanded memory page, consecutive expanded memory
pages (as many as are required) supply or receive the data.

If the source and destination addresses overlap, the move will be performed in such
a way that the destination receives an intact copy of the original data, and a nonzero
status is returned.

Int 67H [EMS 4.0]
Function 57H (87) Subfunction 01H
Exchange memory regions

Exchanges any two memory regions in conventional or expanded memory without disturbing the current
expanded memory mapping context.
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Call with: AH =57H
AL =01H
DS:SI = segment:offset of buffer (see Notes)

Returns: If function successful
AH = 00H
If function unsuccessful
AH = error code

Notes: @ The format of the buffer controlling the exchange operation is the same as for Int
67H Function 57H Subfunction 00H.
® An exchange of zero bytes is not an error. The maximum length of an exchange is 1
MB. If the length exceeds a single expanded memory page, consecutive expanded
memory pages (as many as are required) supply or receive the data.
@ If the source and destination addresses overlap, the exchange is not performed and
an error is returned.

Int 67H [EMS 4.0]
Function 58H (88) Subfunction 00H
Get addresses of mappable pages

Returns the segment base address and physical page number for each mappable page in the system.

Call with: AH = 58H
AL = (00H
ES:DI = segment:offset of buffer (see Notes)
Returns: If function successful
AH = (00H
CX = number of entries in mappable physical page array

and page number/address information in buffer (see Notes)

If function unsuccessful
AH = error code

Notes: ® Upon return from the function, the buffer contains a series of double-word entries,
one per mappable page. The first word of an entry contains the page’s segment base
address, and the second contains its physical page number. The entries are sorted in
order of ascending segment addresses.

m The size of the buffer required can be calculated with the information returned by
Int 67H Function 58H Subfunction 01H.
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Int 67H [EMS 4.0]
Function 58H (88) Subfunction 01H
Get number of mappable pages

Returns the number of mappable physical pages.

Callwith: AH =58H
AL =01H

Returns: If function successful
AH = 00H
CX = number of mappable physical pages
If function unsuccessful
AH = error code

Note: 8 The information returned by this function can be used to calculate the size of the
buffer that will be needed by Int 67H Function 58H Subfunction 00H.

Int 67H [EMS 4.0]
Function 59H (89) Subfunction 00H
Get hardware configuration

Returns information about the configuration of the expanded memory hardware.

Callwith: AH = 59H

AL = 00H

ES:DI = segment:offset of buffer (see Notes)
Returns: If function successful

AH = 00H

and hardware configuration information in buffer.

If function unsuccessful
AH = error code

Notes: B Upon return from the function, the buffer has been filled in with hardware configu-
ration information in the following format:
Offset Length Description

00H 2 size of raw expanded memory pages (in paragraphs)
02H 2 number of alternate register sets
04H 2 size of mapping-context save area (in bytes)
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Offset Length Description

06H 2 number of register sets that can be assigned to DMA
channels
08H 2 DMA operation type (0 = DMA may be used with alternate

register sets; 1 = only one DMA register set available)

B The size returned for the mapping-context save area is the same as the size returned
by Int 67H Function 4EH Subfunction 03H.

® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.

Int 67H [EMS 4.0]
Function 59H (89) Subfunction 01H
Get number of raw pages

Obtains the total number of raw expanded memory pages present in the system and the number of raw
pages that are not already allocated. Raw memory pages may have a size other than 16 KB.

Call with: AH = 59H
AL =01H
Returns: If function successful
AH = 00H
BX = unallocated raw pages
DX = total raw pages
If function unsuccessful
AH = error code
Note: ®  [f the Expanded Memory Manager supports only pages of standard size, the values

returned by this function are the same as those returned by Int 67H Function 42H.

Int 67H [EMS 4.0]
Function 5AH (90) Subfunction 00H
Allocate handle and standard pages

Allocates an EMM handle and associates standard (16 KB) expanded memory pages with that handle.

Call with: AH =5AH
AL = 00H
BX = number of standard pages to allocate
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Returns: If function successful
AH = 00H
DX = EMM handle
If function unsuccessful
AH = error code

Note: ® Unlike Int 67H Function 43H, allocating zero pages with this function is not an error.

Int 67H [EMS 4.0]
Function 5AH (90) Subfunction 01H
Allocate handle and raw pages

Allocates a raw EMM handle and associates raw expanded memory pages with that handle.

Call with: AH =5AH

AL =01H

BX = number of raw pages to allocate
Returns: If function successful

AH = 00H

DX = handle for raw EMM pages

If function unsuccessful

AH = error code
Notes: ® Raw memory pages may have a size other than 16 KB.

@ Allocation of zero pages is not an error.

Int 67H [EMS 4.0]
Function 5BH (91) Subfunction 00H
Get alternate map registers

Returns the number of the active alternate register set or, if no alternate set is active, saves the state of the
mapping registers into a buffer and returns its address.

Callwith: AH = 5BH
AL = 00H
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Returns:

If function successful and alternate map register set active

AH = 00H

BL = current active alternate map register set

If function successful and alternate map register set not active

AH = 00H

BL = 00H

ES:DI = segment:offset of alternate map register save area (if BL = 0)
If function unsuccessful

AH = error code

Notes:

B The address of the save area must have been specified in a previous call to Int 67H
Function 5BH Subfunction 01H, and the save area must have been initialized by a
previous call to Int 67H Function 4EH Subfunction 00H. If there was no previous call
to Int 67H Function SBH Subfunction 01H, the address returned is zero, and the
registers are not saved.

@ This function is intended for use by operating systems only and can be disabled by
the operating system at any time.

Int 67H

[EMS 4.0]

Function 5BH (91) Subfunction 01H
Set alternate map registers

Selects an alternate map register set or (if alternate sets are not supported) restores the mapping context

from the specified buffer.
Callwith: AH = 5BH

AL =01H

BL = alternate register set number or 00H

ES:DI = segment:offset of map register context restore area (if BL = 0)
Returns: If function successful

AH = O00H
If function unsuccessful
AH = error code

Notes:

® The buffer address specified in this call is returned by subsequent calls to Int 67H
Function 5BH Subfunction 00H with BL = 00H.

® The save area must have been initialized by a previous call to Int 67H Function 4EH
Subfunction 00H.

® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.
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Int 67H [EMS 4.0]
Function 5BH (91) Subfunction 02H
Get size of alternate map register save area

Returns the amount of storage needed by Int 67H Function 5BH Subfunctions 00H and 01H.

Call with: AH = 5BH
AL = 02H
Returns: If function successful
AH = 00H
DX = size of buffer (bytes)
If function unsuccessful
AH = error code
Note: ® This function is intended for use by operating systems only and can be disabled by

the operating system at any time.

Int 67H [EMS 4.0]
Function 5BH (91) Subfunction 03H
Allocate alternate map register set

Allocates an alternate map register set for use with Int 67H Function 5BH Subfunctions 00H and 01H. The
contents of the currently active map registers are copied into the newly allocated alternate map registers
in order to provide an initial context when they are selected.

Callwith: AH = 5BH
AL = 03H
Returns: If function successful
AH = 00H
BL = alternate map register set number or zero, if no alternate

sets are available

If function unsuccessful
AH = error code

Note: ® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.
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Int 67H [EMS 4.0]
Function 5BH (91) Subfunction 04H
Deallocate alternate map register set

Releases an alternate map register set that was previously allocated with Int 67H Function 5BH Subfunc-
tion 03H.

Callwith: AH = 5BH
AL = 04H
BL = alternate register set number

Returns: If function successful
AH = 00H

If function unsuccessful
AH = error code

Notes: ® The current alternate map register set cannot be deallocated.

® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.

Int 67H ' [EMS 4.0]
Function 5BH (91) Subfunction 05H
Allocate DMA register set
Allocates a DMA register set.
Call with: AH = 5BH
AL = 05H

Returns: If function successful
AH = 00H
BL = DMA register set number (0 = none available)
If function unsuccessful
AH = error code

Note: ® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.
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Int 67H ’
Function 5BH (91) Subfunction 06H
Enable DMA on alternate map register set

[EMS 4.0]

Associates a DMA channel with an alternate map register set.

Call with:

AH = 5BH

AL = 06H

BL = alternate map register set
DL = DMA channel number

Returns:

If function successful
AH = 00H

If function unsuccessful
AH = error code

Notes:

m If a DMA channel is not assigned to a specific register set, DMA for that channel will
be mapped through the current register set.

m If zero is specified as the alternate map register set, no special action is taken on
DMA accesses for the specified DMA channel.

m This function is intended for use by operating systems only and can be disabled by
the operating system at any time.

Int 67H

[EMS 4.0]

Function 5BH (91) Subfunction 07H
Disable DMA on alternate map register set

Disables DMA accesses for all DMA channels associated with a specific alternate map register set.

Call with: AH = 5BH

AL =(07H

BL = alternate register set number
Returns: If function successful

AH = 00H

If function unsuccessful

AH = error code
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Note: ® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.

Int 67H [EMS 4.0]
Function 5BH (91) Subfunction 08H
Deallocate DMA register set

Deallocates a DMA register set that was previously allocated with Int 67H Function 5BH Subfunction 05H.

Call with: AH =5BH
AL = 08H
BL = DMA register set number
Returns: If function successful
AH = 00H
If function unsuccessful
AH = error code
Note: ™ This function is intended for use by operating systems only and can be disabled by

the operating system at any time.

Int 67H [EMS 4.0]
Function 5CH (92)
Prepare Expanded Memory Manager for warm boot

Prepares the expanded memory hardware for an impending warm boot. This function affects the current
mapping context, the alternate register set in use, and any other expanded memory hardware dependen-
cies that would ordinarily be initialized at system boot time.

Callwith: AH =5CH
Returns: If function successful
AH = 00H
If function unsuccessful
AH = error code
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Note: ® If an application maps expanded memory at addresses below 640 KB, the applica-
tion must trap all possible conditions that might lead to a warm boot, so that this
function can be called first.

Int 67H [EMS 4.0}
Function 5DH (93) Subfunction 00H
Enable EMM operating-system functions

Enables the operating-system—specific EMM functions (Int 67H Functions 59H, 5BH, and 5DH) for calls
by any program or device driver. (This is the default condition.)

Call with: AH = 5SDH
AL = 00H
BX:CX = access key (f not first call to function)

Returns: If function successful
AH = 00H
BX:CX = access key (if first call to function)
If function unsuccessful
AH = error code

Notes: ®  An access key is returned in registers BX and CX on the first call to Int 67H Function
5DH Subfunction 00H or 01H. The access key is required for all subsequent calls to
either function.

® This function is intended for use by operating systems only.

Int 67H [EMS 4.0]
Function 5DH (93) Subfunction 01H
Disable EMM operating-system furictions

Disables the operating-system—specific EMM functions (Int 67H Functions 59H, 5BH, and 5DH) for calls
by application programs and device drivers, reserving the use of these functions for the operating
system.

Call with: AH = 5DH
AL =01H
BX:CX = access key (if not first call to function)
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Returns:

If function successful

AH = 00H

BX:CX = access key (if first call to function)
If function unsuccessful

AH = error code

Notes:

® An access key is returned in registers BX and CX on the first call to Int 67H Function
5DH Subfunction 00H or 01H. The access key is required for all subsequent calls to
either function.

® This function is intended for use by operating systems only.

Int 67H

[EMS 4.0]

Function 5DH (93) Subfunction 02H
Release access key

Releases the access key obtained by a previous call to Int 67H Function 5DH Subfunction 00H or O1H.

Call with: AH = SDH
AL = 02H
BX:CX = access key
Returns: If function successful
AH = 00H
If function unsuccessful
AH = error code
Notes: ® With respect to the operating-system-specific expanded memory functions, the

EMM is returned to the state it had when the system was initialized. A new access
key is returned by the next call to Int 67H Function SDH Subfunction 00H or 01H.

® This function is intended for use by operating systems only and can be disabled by
the operating system at any time.
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References to tables and illustrations are in italics.

Special Characters

i 298-99

.187

.. 187-88

; 60

<298-99

>298-99

>>298-99

@ 60

86-DOS operating system 4

A

Absolute disk read 482-84
Absolute disk write 484—-85
adapters, video display 86—-87
alarm
reset 592
set 591-92
aligntype 38
Allocate alternate map register set (EMS)
641
Allocate DMA register set (EMS) 642
Allocate handle and pages (EMS) 617-18
Allocate handle and raw pages (EMS) 639
Allocate handle and standard pages
(EMS) 638-39
Allocate memory block 438-39
ANSIL.SYS device driver, screen control 91
escape sequences used with 92-93
APPEND 490-91
application program interface (API) 320
application programs. See MS-DOS
application programs, porting to
08/2; MS-DOS application
programes, structure of; MS-DOS
application programs, writing
compatible
arena entries 196
arena headers 196, 201
diagram example 202
ASCII escape code 92-93
ASCII mode 69
character-device drivers in 261-62
ASCII text files 56
ASCIIZ strings 24, 139, 168

.ASM files 45. See also assembly-language
programs
assembly-language programs 37-42
to access file allocation table 191
BREAK.ASM 75-78
CLEAN.ASM 304-9
DRIVER.ASM 283-91
DUMP.ASM 152-61
HELLO.COM example 27-30, 33-36
program modules 37
program procedures 41-42
program segments 38—41
PROTO.ASM 3012
SHELL.ASM program 229-38
TALK.ASM 113-26
ZERODIV.ASM 254, 255-58
ASSIGN 489
ASSUME statement 29, 33
attribute byte
color text display 98
monochrome text display 97
attribute word, device 264
Auxiliary device (AUX) 12, 106, 298. See
also serial port
Auxiliary input 344—45
Auxiliary output 345-46

B

background, set 508-9

BACKUP command 15

.BAT (batch) files 15

Batch files 15

binary mode 69
character-device drivers in 261-62
output 93-94

BIOS module 12-13, 17
get address of extended, 574

BIOS parameter block (BPB) 181, 189
build 272
structure 269

bit planes 101

blink/intensity bit, toggle 513

block-device drivers 260, 262
check for remoteness 423-24
check removability of 422-23
generic I/O control of 429-32
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block-device drivers, continued
read control data from 418-19
write control data to 419-20
Boot disk device (block device) 12
boot drive, get 392-93
boot sector, disk 179-82
map of 180
partial disassembly of 182
partial hex dump 181
bootstrap routine 16, 17
border
get color 514
get palette and 514
set 508-9
set color 512
BREAK.ASM program 75-78
break flag, get or set 392-93
Buffered keyboard input 351-52
Build BIOS Parameter Block (function
02H) 272 '

C

CALL instructions 41
Cancel device redirection 467-68
cassette motor
read 561
turn off 560-61
turn on 560
write 562
.C files 45. See also C language
Change sharing retry count 425-26
character blocks, set specifier 520
character-device drivers 260, 261-62
ASCII vsbinary mode 261-62
generic I/0 control 426-29
read control data from 415-16
write control data to 416-17

character input/output. See also keyboard

input; mouse, input; pointing
device, input; printer output; serial
port
Int 21H 44H IOCTL (1/O control)
411-43
Int 21H functions, summary 337-38
(table)
processing typical I/0 request 281-82
Character input with echo 343
Character input without echo 349-50
Character output 344
CHDIR (CD) command 167
Check if block device is remote 42324
Check if block device is removable
422-23
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Check if handle is remote 424-25
Check input status 353, 420-21
Check output status 421-22
child programs 218
CHKDSK command 15, 174, 222
C language
CLEAN.C 309-11
compiler (see C Optimizing Compiler)
DUMP.C program 151, 161-63
linking Ctr]-C and Ctrl-Break handlers
to programs in 75-80
MOUDEMO.C 82-83
polling mouse and displaying mouse
coordinates 82-83
PROTO.C 303
SHELL.C 225-29
TRYBREAK 78-79
tutorials 63
classtype 38
CLEAN filter 303-11
assembly source code 304-9
C source code 30911
clock, set tick count 589-90
CLOCK driver 282
Close file 357-58, 404—5
code page, get or set 474-75
code segment 38
code segment (CS) register 30
Color/Graphics Adapter (CGA) 86,
98, 102
color page state
get 517
set 515-16
color register(s)
get 516
get block of 516-17
set 514-15
set block of 515
COM]1, COM2, COM3 devices 106,
110-12, 298
combinetype 38
command code routines, device-driver
267-81
function 00H, Driver initialization
268-69
function 01H, Media Check 270-71
function 02H, Build BIOS Parameter
Block (BPB) 272
function 03H, I/O-Control Read
272-73
function 04H, Read 273
function 05H, Nondestructive Read 274
function OGH, Input Status 274



command code routines, continued
function 07H, Flush Input Buffers
274-75
function 08H, Write 275
function 09H, Write with Verify 276
function 0AH, Output Status 276
function OBH, Flush Output Buffers
276
function OCH, I/O-Control Write
276-77
function ODH, Device Open 277
function OEH, Device Close 277-78
function OFH, Removable Media 278
function 10H, Output Until Busy
278-79
function 13H, Generic IOCTL 279-80
function 17H, Get Logical Device 280
function 18H, Set Logical Device
280-81
names of, and MS-DOS version support
267-68 (table)
COMMAND.COM file 14-16
load 20
replacing 13
use of EXEC function 218
COMMAND.COM PLUS 13
command processor (shell) 13. See also
COMMAND.COM file
commands, types of, accepted by
COMMAND.COM 14-15
command tail 24, 220-21
Commit file 47677
compatibility and portability 31331
degrees of compatibility 31418
MS-DOS applications 315-17
ROM BIOS and hardware-
compatible applications 317-18
0S/2 compatibility 31831
.COM program file(s) 15, 22, 25-30, 45
assembly-language program
transformed into 27-30
vs .EXE files 22, 36 (table)
memory allocation for 197-98
memory image of a typical 26
CONFIG.SYS file 12
installing device driver 293
opening 18-19
configuration
get equipment 535-36
get information 525
get system environment 57374
console, direct input/output 347—48. See
also video display

Console display and keyboard (CON) 12,
298-99
control data
read, from block-device driver 418-19
read, from character-device driver
415-16
write, to block-device driver 419-20
write, to character-device driver
416-17
Controller drive diagnostic 551
Controller internal diagnostic 551
Controller RAM diagnostic 550
cooked mode 69
C Optimizing Compiler 44, 48-50
environmental variables 48
version 5.1 switches 4950
COPY command 14, 58
Country information
get extended 470-74
get or set 395-98
CP/M operating system 4, 5
FCB compatibility with 129, 130-31
program segment prefix compatibility
with 24, 25
Create directory 398-99
Create file 364—65, 401-2
Create new file 458-59
Create new PSP 378-79
Create temporary file 457-58
CREF utility 44, 56-58
cross-reference listing for HELLO.REF
57
.CRF files 45, 56
Critical-error handler address 481-82
critical-error handlers 24, 145, 147-51
address 481-82
skeleton program example 15051
stack at entry to 148, 149
cross-reference listing. See CREF utility
Ctrl-Break and Ctrl-C handlers 72-80
compatibility issues 317
Ctrl-C handler address 48081
high-level languages and 75-80
cursor
addressing 97
enable/disable emulation 528
get position 502-3
read character and attribute at 506
set position 501-2
set type 501
write character and attribute at 5067
write character at 507-8
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D

data segment 38
data segment (DS) register 31, 35
Date and time device (CLOCK$) 12
day count
get 592-93
set 593
Deallocate alternate map register set
(EMS) 642
Deallocate DMA register set (EMS) 644
.DEF files 45
Delay 568—-69
DEL(ETE) command 14
Delete directory 399
Delete file 361-62, 407-8
dependency statements 61
descriptors, memory segment 321
device
cancel redirection 467—-68
close 565
get device information 41213
open 564-65
post 57273
read file or 405-6
redirect 466—67
set device information 41415
wait 571
write file or 406—7
Device Close (command code function
0EH) 277-78
Device close (MS-DOS function) 565
DEVICE commands 12
device drivers, installable 1213, 259-96
CLOCK driver 282
command-code routines 26781
debugging 295-96
chain before/after driver installation
294
chain listing 295
device attribute word 264
error codes 267
MS-DOS type 260-63
processing of typical input/output
requests 281-82
structure of MS-DOS 263-67
device header 263-64
interrupt routine 266-67
strategy routine 265
writing and installing 282-95
assembly 283-92
installation 293-95
linking 293

650 Index

device drivers, resident 12-13
Device Open (command-code function
ODH) 277
Device open (MS-DOS function) 564—65
Device post 572-73
Device wait 571-72
Digital Research 4
DIR command 14, 167, 174
Direct console I/O 347-48
directory 166, 167-73
create 398-99
delete 399
format of a single entry in a disk
184,185
functions controlling 167-68
get current 437-38
hierarchical (tree) structure 166, 167
moving files 173
root 18486
searching 168-73
set current 400
directory operations, Int 21H functions
summary 339
Disable DMA on alternate map register
set (EMS) 643-44
Disable EMM operating system functions
(EMS) 645-46
Disable mouse driver 608-9
disk(s) 177-94. See also drive, logical;
ESDI Fixed Disk Drive Adapter
absolute read 482-84
absolute write 484-85
boot sector 17982
controller drive diagnostic 551
controller internal diagnostic 551
controller RAM diagnostic 550
file allocation table 182-84
interpreting the 188-92
files area 18688
fixed-disk partitions 192-94
format 543
format bad track 542
format track 541-42
get change status 552-53
get current 367
get default drive data 368—-69
get drive allocation information
394-95
get drive-data 370
get drive parameters 543—44
get drive status 549
get type 552
initialize fixed disk characteristics
544-45



disk(s), continued
map of typical logical volume 179
park heads 554-55
read sector 538-39
read sector buffer 548
read sector long 545-46
recalibrate 550
reserved area 182
reset 354-55
reset fixed disk system 548
root directory 184-86, 187
seek 547
select 355-56
set media type 554
set type 553
set verify flag 387-88
verify sector 540
write sector 539—40
write sector buffer 549
write sector long 546—47
disk bootstrap routine 16
memory location of 17
disk management, Int 21H functions
summary 339
disk-related errors 147, 148 (table)
Disk reset 35455
disk system
get status 537-38
reset 536-37
disk transfer area (DTA) 25, 130
get 388-89
set 368
display page, set 503—4
Display string 350-51
DOS kernel 12, 18
memory location of 19
double-byte character sets (DBCS), get
lead byte table 469-70
drive, logical 166, 167-73. See also disk(s)
get map 433
set map 434
vs volume 174
driver. See device drivers, installable;
device drivers, resident
DRIVER.ASM program 283-91
Driver Initialization (function 00H)
268-69
DUMP.ASM program 151, 152—61
subroutines 163
DUMP.C program 151, 161-63
Duplicate handle 435
dynamic link library 331
dynamic memory allocation 199, 200, 201

E

echo
character input with 343
character input without 349-50
unfiltered character input without
348-49
EMS. See Expanded Memory
Specification (EMS)
Enable/disable cursor emulation 528
Enable/disable default palette loading
526-27
Enable/disable gray-scale summing 527
Enable/disable pointing device 574-75
Enable/disable screen refresh 529
Enable/disable video 527
Enable DMA on alternate map register
set (EMS) 643
Enable EMM operating system functions
(EMS) 645
Enable mouse driver 609
encapsulation of subroutines 323,
324-25
end of interrupt (EOD 250
ENDP command 35, 41
ENDS command 29, 38
END statement 3031, 36, 41
Enhanced Graphics Adapter (EGA) 86,
97, 98, 102
Enter protected mode 570-71
environment block 24, 220, 224-25
dump of a typical 224
three strings contained in 225
EQU statement 33
error codes, device driver 267
error codes, MS-DOS 145-51
critical 145, 147-51
expanded memory 207-9
error information, get/set 453-56
escape sequences, ANSI 92-93
ESDI Fixed Disk Drive Adapter
format drive 555
format periodic interrupt 56263
Event wait 566—67
Exchange memory regions (EMS) 635-36
EXE2BIN utility 44, 55-56
EXEC function 15, 217—42. See also Int
21H Function 4BH
calling convention 222
compatibility in MS-DOS applications
317
environment block 220, 224-25
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EXEC function, continued
example programs SHELL.C and
SHELL.ASM 225-40
basic flow of both 239—-40
internal commands in 239
example use of 22324
loading overlays with 240, 241—42
making memory available for 21819
reference 441-42
requesting 219-21
returning from 221-24
.EXE (executable) program file(s) 15, 22,
30-36, 45
assembly language program
transformed into 33-36
vs .COM files 22, 36 (table)

converting, to .COM files (see EXE2BIN

utility)
header 30
load module contents 33
load module format 32
memory allocation for 198
memory image of 31
use for compatible MS-DOS
applications 315
Expanded Memory Manager (EMM)
203-4
checking for 204, 205—6
enable/disable system functions
645-46
error codes 207-9
Expanded Memory Specification (EMS)
201-11

checking for expanded memory 204-6

expanded memory defined 203-4

functions reference (see Section 1V)
summary 614-15

use of expanded memory 207-11

skeleton program illustrating 21011

Extended communications port control
559-60
extended file control block 131
volume-label search using 175
Extended initialize communications port
558-59
extended memory 204, 212-15
moving blocks of data between
conventional memory and 213-15
Extended open file 478-80
external (extrinsic) commands 15
external hardware interrupts 247
extra segment (ES) register 31
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F

FAR attribute 35
UsNEAR 29
faults (internal hardware interrupts) 246,
321
file(s)
area, in disks 186—88
close 357-58, 404
commit 476-77
create 364-65, 401-2
create new 458-59
create temporary 457-58
delete 361-62, 407-8
extended open 478-80
find first 35859, 44546
find next 360-61, 446—47
get file size 375-76
get/set date and time 45051
lock/unlock file region 460-61
logical drive 166
moving 123
name and location 166
open 356-57, 402—4
read 405-6
rename 366, 449-50
types 45
write 4067
file-access skeleton program
using FCB functions 134, 13537
using handle functions 141, 142—43
file allocation table (FAT) 166, 182—84
assembly program to access 197
contents 183
interpreting 188-92
media descriptor bytes 183
file attributes, get or set 41011
file control blocks (FCBs) 25, 128
default 130, 221
directory searching with 169, 17071
extended 137, 133-34, 175
file management with FCB functions
129-39
advantages/disadvantages 138—39
file-access skeleton program 134—38
functions listed 132
vs handle functions 128
normal 129, 133-34
before/after open call (Int 21H
Function OFH) 137
restricted use 316, 319
typical operation of 7130



file management 127-63
example programs DUMP.ASM and
DUMP.C 151-63
FCB functions 128, 129-39
handle functions 128, 139—44
MS-DOS error codes 145-51
filename
fully qualified 166
parse 382—-83
requesting EXEC function 219
file operations, Int 21H functions
summary 338
file pointer, set 408-9
file system 166
structure 167
filters 297-311
building 300-303
CLEAN filter 303-11
operation of 299-300
prototype 301-3
system support for 298-99
Find first file 358-59, 445—46
Find next file 360-61, 446—47
fixed-disk partitions 192-94
font functions 518-24
Format bad track 542
Format drive 543
Format ESDI drive 555-56
Format ESDI drive periodic interrupt
562—-63
Format track 541-42
Flush input buffer and then input 353-54
Flush Input Buffers (function 07H)
274-75
Flush Output Buffers (function 0BH) 276

G

Generic I/O control for block devices
429-32

Generic I/O control for character devices
426-29

Generic IOCTL (function 13H) 279-80

Get addresses of mappable pages
(EMS) 636

Get address of alternate mouse event
handler 606

Get address of extended BIOS data
area 574

Get all handle names (EMS) 631

Get alternate map registers (EMS)
639-40

Get attribute capability (EMS) 630

Get block of color registers 516-17

Get border color 514

Get button press information 596

Get button release information 597

Get color page state 517

Get color register 516

Get communications port status 558

Get configuration information 525

Get conventional memory size 536

Get current directory 437-38

Get current disk 367

Get cursor position 502-3

Get date 38485, 591

Get day count 592

Get DBCS lead byte table 469-70

Get default drive data 368—69

Get device information 41213

Get disk change status 552-53

Get disk system status 537-38

Get disk type 552

Get drive allocation information 394-95

Get drive data 370-71

Get drive parameters 543—44

Get drive status 549

Get DTA address 388-89

Get enhanced keyboard flags 586-87

Get equipment configuration 535-36

Get extended country information
470-74

Get extended error information 453-56

Get extended memory size 570

Get file size 375-76

Get font information 524

Get functionality/state information
531-34

Get handle attribute (EMS) 629

Get handle count (EMS) 621-22

Get handle name (EMS) 630

Get handle pages (EMS) 622

Get hardware configuration (EMS)
637-38

Get interrupt vector 393-94

Get keyboard flags 582

Get keyboard status 582

Get language number 610

Get light pen position 503

Get Logical Device (command-code
function) 280

Get logical drive map 433

Get machine name 461-62

Get mouse information 611

Get mouse position and button status 595

Get mouse save state buffer size 603

Index
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Get mouse sensitivity 607

Get MS-DOS version number 389-90

Get number of mappable pages (EMS)
637

Get number of pages (EMS) 617

Get number of raw pages (EMS) 638

Get or set allocation strategy 452-53

Get or set break flag, get boot drive
392-93

Get or set code page 474-75

Get or set country information 395-98

Get or set display combination code
530-31

Get or set file attributes 41011

Get or set file date and time 45051

Get page frame address (EMS) 616

Get pages for all handles (EMS) 623

Get palette and border 514

Get palette register 513

Get pointer page 608

Get pointing device type 577

Get printer setup string 463—64

Get printer status 588

Get PSP address 468—69

Get redirection list entry 46465

Get return code 444—-45

Get size of alternate map register save
area (EMS) 641

Get size of page map information (EMS)
625

Get size of partial page map information
(EMS) 626-27

Get stack space for map page and call
(EMS) 634

Get status (EMS) 616

Get system environment 573-74

Get tick count 589

Get time 386, 590

Get total handles (EMS) 632

Get verify flag 448

Get version (EMS) 619

Get video mode 511

Graphics CardPlus 87

graphics mode memory-mapped
programming 101-3

gray-scale

enable/disable summing 527
get values 517
GROUP directive 39
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H

handle functions
check if handle is remote 42425
directory searching 169-70, 172—73
DUMP.ASM program 151, 152—62
DUMP.C program 151, 161-63
duplicate handle 435
file/record management with 139—44
advantages/disadvantages 144
vs FCB functions 128
file access skeleton program 141—43
functions listed 140—41
typical operation 739
keyboard input 62, 67-69
redirect handle 43637
set handle count 475-76
use for compatible MS-DOS
applications 316
volume-label search using 176
hardware-compatible applications
314-15, 31718
header
device 263, 264, 269
.EXE program files 30
Hercules Graphics Card 87, 97, 98
HELLO.COM program 27, 28-29, 30
hex dump of 33
map produced by Object Linker during
generation of 57
HELLO.EXE program 33, 34—35, 36
HELLO.REF program, cross-reference
listing 57
H files 45
Hide mouse pointer 595

I

IBMBIO.COM file 16
disk location 189-92
IBM Corporation, role in MS-DOS
development 4-5
IBMDOS.COM file 13, 16
IBM PC 64
PC/AT 64
PS/2 64
regen buffers in memory for various
adapters 87
“ill-behaved” applications 315
INC files 45
In-Color Card 87
Initialize communications port 55657
Initialize fixed disk characteristics
544—45



Initialize or scroll window down 505-6
Initialize or scroll window up 505
Initialize pointing device interface
577-78
Initialize printer port 587-88
input. See character input/output;
keyboard input; mouse, input;
pointing device, input; serial port
input buffer, flush 353-54
Input/Output (I/0)-Control Read
(function 03H) 272-73
Input/Output (1/0)-Control Write
(function OCH) 276-77
input/output (I/O) redirection 67, 298-99
input status, check 353, 420
Input Status (command-code function
06H) 274
INS8250 Asynchronous Communications
Controller 112
installable device drivers 12-13
Int 10H, ROM BIOS video driver
Function 00H, Set video mode 94, 500
Function 01H, Set cursor type 94, 501
Function 02H, Set cursor position
94, 501
Function 03H, Get cursor position
94, 502
Function 04H, Get light pen position
95, 503
Function 05H, Set display page 95, 503
Function 06H, Initialize or scroll
window up 95, 505
Function 07H, Initialize or scroll
window down 95, 505
Function 08H, Read character and
attribute at cursor 95, 506
Function 09H, Write character and
attribute at cursor 94, 506
Function OAH, Write character at
cursor 94, 507
Function OBH, Set palette,
background, or border 95, 508
Function OCH, Write graphics pixel
95, 509
Function ODH, Read graphics pixel
95, 510
Function OEH, Write character in
teletype mode 94, 510
Function OFH, Get video mode 94, 511
Function 10H palette functions
Subfunction 00H, Set palette register
511
Subfunction 01H, Set border color
512

Int 10H, Function 10H, continued

Subfunction 02H, Set palette and
border 512-13

Subfunction 03H, Toggle blink/
intensity bit 513

Subfunction 07H, Get palette
register 513

Subfunction 08H, Get border color
514

Subfunction 09H, Get palette and
border 514

Subfunction 10H, Set color register
514

Subfunction 12H, Set block of color
registers 515

Subfunction 13H, Set color page state
515-16

Subfunction 15H, Get color register
516

Subfunction 17H, Get block of color
registers 516

Subfunction 1AH, Get color page
state 517

Subfunction 1BH, Set gray-scale
values 517

Function 11H, font functions

Subfunctions 00H and 10H, Load
user font 518

Subfunctions 01H and 11H, Load
ROM 8-by-14 font 518

Subfunctions 02H and 12H, Load
ROM 8-by-8 font 519

Subfunction 03H, Set block specifier
520

Subfunctions 04H and 14H, Load
ROM 8-by-16 font 520

Subfunction 20H, Set Int 1FH font
pointer 521

Subfunction 21H, Set Int 43H for
user’s font 522

Subfunction 22H, Set Int 43H for
ROM 8-by-14 font 522

Subfunction 23H, Set Int 43H for
ROM 8-by-8 font 523

Subfunction 24H, Set Int 43H for
ROM 8-by-16 font 523

Subfunction 30H, Get font
information 524

Function 12H

Subfunction 10H, Get configuration
information 525

Subfunction 20H, Select alternate
printscreen 526

Subfunction 30H, Set scan lines 526
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Int 10H, Function 12H, continued
Subfunction 31H, Enable/disable default
palette loading 52627
Subfunction 32H, Enable/disable video
527
Subfunction 33H, Enable/disable gray-
scale summing 527
Subfunction 34H, Enable/disable cursor
emulation 528
Subfunction 35H, Switch active display
528
Subfunction 36H, Enable/disable screen
refresh 529
Function 13H, Write string in teletype
mode 529
Function 1AH, Get or set display
combination code 530
Function 1BH, Get functionality/state
information 531
Function 1CH, Save or restore video
state 534

Int 11H, Get equipment configuration 535

Int 12H, Get conventional memory size
536
Int 13H, ROM BIOS disk driver 319

Function 00H, Reset disk system 536

Function 01H, Get disk system status
537

Function 02H, Read sector 538

Function 03H, Write sector 539

Function 04H, Verify sector 540

Function 05H, Format track 541

Function 0GH, Format bad track 542

Function 07H, Format drive 543

Function 08H, Get drive parameters
543

Function 09H, Initialize fixed disk
characteristics 544

Function 0AH, Read sector long 545

Function 0BH, Write sector long 546

Function OCH, Seek 547

Function ODH, Reset fixed disk system
548

Function OEH, Read sector buffer 548

Function OFH, Write sector buffer 549

Function 10H, Get drive status 549

Function 11H, Recalibrate drive 550

Function 12H, Controller RAM
diagnostic 550

Function 13H, Controller drive
diagnostic 551

Function 14H, Controller internal
diagnostic 551

Function 15H, Get disk type 552
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Int 13H, continued
Function 16H, Get disk change status
552
Function 17H, Set disk type 553
Function 18H, Set media type for
format 554
Function 19H, Park heads 554
Function 1AH, Format ESDI drive 555
Int 14H, ROM BIOS Serial
communications port driver 111
Function 00H, Initialize
communications port 556
Function 01H, Write character to
communications port 557
Function 02H, Read character from
communications port 558
Function 03H, Get communications
port status 558
Function 04H, Extended initialize
communications port 558
Function 05H, Extended
communications port control 559
Int 15H, ROM BIOS I/O Subsystem
Extensions
Function 00H, Turn on cassette motor
560
Function 01H, Turn off cassette motor
560
Function 02H, Read cassette 561
Function 03H, Write cassette 562
Function OFH, Format ESDI drive
periodic interrupt 562
Function 21H
Subfunction 00H, Read POST error
log 563
Subfunction 01H, Write POST error
log 563
Function 4FH, Keyboard intercept 564
Function 80H, Device open 564
Function 81H, Device close 565
Function 82H, Process termination 566
Function 83H, Event wait 566
Function 84H, Read joystick 567
Function 85H, SysReq key 568
Function 86H, Delay 568
Function 87H, Move extended memory
block 569
Function 88H, Get extended memory
size 570
Function 89H, Enter protected mode
570
Function 90H, Device wait 571
Function 91H, Device post 572



Int 15H, continued
Function COH, Get system
environment 317, 573
Function C1H, Get address of extended
BIOS data area 574
Function C2H
Subfunction 00H, Enable/disable
pointing device 574
Subfunction 01H, Reset pointing
device 575
Subfunction 02H, Set sample rate
576
Subfunction 03H, Set resolution 576
Subfunction 04H, Get pointing
device type 577
Subfunction 05H, Initialize pointing
device interface 577
Subfunction 06H, Set scaling or get
status 578
Subfunction 07H, Set pointing
device handler address 579
Function C3H, Set watchdog time-out
580
Function C4H, Programmable option
select 580
Int 16H, ROM BIOS keyboard driver 322
Function 00H, Read character from
keyboard 581
Function 01H, Get keyboard status 582
Function 02H, Get keyboard flags 582
Function 03H, Set repeat rate 583
Function 04H, Set keyclick 584
Function 05H, Push character and scan
code 585
Function 10H, Read character from
enhanced keyboard 585
Function 11H, Get enhanced keyboard
status 586
Function 12H, Get enhanced keyboard
flags 586
Int 17H, ROM BIOS Parallel port printer
driver 108-19
Function 00H, Write character to
printer 587
Function O1H, Initialize printer port
587
Function 02H, Get printer status 588
Int 18H, ROM BASIC 588
Int 19H, ROM BIOS Reboot system 588
Int 1AH, Real-time (CMOS) Clock Driver
Function 00H, Get tick count 589
Function 01H, Set tick count 589
Function 02H, Get time 590
Function 03H, Set time 590

Int 1AH, continued

Function 04H, Get date 591
Function 05H, Set date 591
Function 06H, Set alarm 591
Function 07H, Reset alarm 592
Function 0AH, Get day count 592
Function OBH, Set day count 593
Function 80H, Set sound source 593

Int 20H, Terminate process 341
Int 21H, MS-DOS system functions

function execution in a typical I/O
request 281-82

function summary by category 337-40
(table)

function summary by number 335-37
(table)

Function 00H, Terminate process 342

Function 01H, Character input with
echo 70, 148, 343

Function 02H, Character output 90, 344

Function 03H, Auxiliary input 110,
344-45

Function 04H, Auxiliary output 110,
345-46

Function 05H, Printer output 107,
346-47

Function 06H, Direct console 1/0 70,
73, 90, 347-48

Function 07H, Unfiltered character
input without echo 70, 73, 348—49

Function 08H, Character input without
echo 70, 349-50

Function 09H, Display string 90,
350-51

Function 0AH, Buffered keyboard
input 70-71, 351-52

Function OBH, Check input status 70,
353

Function OCH, Flush input buffer and
then input 70, 353-54

Function ODH, Disk reset 354-55

Function OEH, Select disk 167, 355-56

Function OFH, Open file 132, 137,
356-57

Function 10H, Close file 132, 357-58

Function 11H, Find first file 358-59

Function 12H, Find next file 360-61

Function 13H, Delete file 132, 361-62

Function 14H, Sequential read 132,
362-63

Function 15H, Sequential write 132,
363-64

Function 16H, Create file 132, 364—65

Index
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Int 21H, continued

Function 17H, Rename file 132, 173,
366-67

Function 18H, Reserved 367

Function 19H, Get current disk 167,
168, 367

Function 1AH, Set DTA address 130,
132, 368

Function 1BH, Get default drive data
368-69

Function 1CH, Get drive data 370

Function 1DH, Reserved 371

Function 1EH, Reserved 371

Function 1FH, Reserved 371

Function 20H, Reserved 371

Function 21H, Random read 132,
372-73

Function 22H, Random write 132,
373-75

Function 23H, Get file size 132, 375-76

Function 24H, Set relative record
number 132, 376

Function 25H, Set interrupt vector 147,
252, 253, 316, 377-78

Function 26H, Create new PSP 378-79

Function 27H, Random block read 132,
379-80

Function 28H, Random block write
132, 381-82

Function 29H, Parse filename 129, 132,
382

Function 2AH, Get date 384-85

Function 2BH, Set date 385

Function 2CH, Get time 386

Function 2DH, Set time 386-87

Function 2EH, Set verify flag 38788

Function 2FH, Get DTA address
388-89

Function 30H, Get MS-DOS version
number 148, 319, 389

Function 31H, Terminate and stay
resident 252, 253, 390-91

Function 32H, Reserved 392

Function 33H, Get or set break flag, get
boot drive 392-93

Function 34H, Reserved 393

Function 35H, Get interrupt vector 252,
316, 393-94

Function 36H, Get drive allocation
information 394-95

Function 37H, Reserved 395

Function 38H, Get or set country
information 395-98

Function 39H, Create directory 167,
398-99
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Int 21H, continued
Function 3AH, Delete directory 167, 399
Function 3BH, Set current directory 167,
400
Function 3CH, Create file 140, 401-2
Function 3DH, Open file 107, 110, 140,
204, 402—-4
Function 3EH, Close file 140, 204, 404
Function 3FH, Read file or device 67, 69,
71,109, 110, 141, 298, 300, 322, 405—
6
Function 40H, Wrrite file or device 35, 88,
107, 109, 110, 141, 298, 300, 322,
406-7
Function 41H, Delete file 141, 407-8
Function 42H, Set file pointer 141,
408-9
Function 43H, Get or set file attributes
141, 410-11
Function 44H, IOCTL (I/O control) 69,
93-94, 111, 204, 205, 411-34
Subfunction 00H, IOCTL: get device
information 412-13
Subfunction 01H, IOCTL: set device
information 414-15
Subfunction 02H, IOCTL: read
control data from character device
driver 415-16
Subfunction 03H, IOCTL: write
control data to character device
driver 416-17
Subfunction 04H, IOCTL: read
control data from block device
driver 418-19
Subfunction 05H, IOCTL: write
control data to block device driver
419-20
Subfunction 06H, IOCTL: check
input status 420-21
Subfunction 07H, IOCTL: check
output status 421-22
Subfunction 08H, IOCTL: check if
block device is removable 42223
Subfunction 09H, IOCTL: check if
block device is remote 42324
Subfunction 0AH, IOCTL: check if
handle is remote 42425
Subfunction 0BH, IOCTL: change
sharing retry count 425-26
Subfunction OCH, IOCTL: generic
1/0 control for character devices
426-29



Int 21H, Function 44H, continued
Subfunction 0DH, IOCTL: generic
I/O control for block devices
429-32
Subfunction OEH, IOCTL: get logical
drive map 433
Subfunction OFH, IOCTL: set logical
drive map 434
Function 45H, Duplicate handle 141,
435
Function 46H, Redirect handle 141, 299,
436-37
Function 47H, Get current directory
167, 168, 437-38
Function 48H, Allocate memory block
196, 202, 323, 438—-39
Function 49H, Release memory block
196, 323, 439—-40
Function 4AH, Resize memory block
196, 198, 202, 219, 239, 322, 440—41
Function 4BH, Execute program
(EXEC) 202, 299, 441—-42 (see also
EXEC function)
Function 4CH, Terminate process with
return code 26, 31, 35, 317, 443—44
Function 4DH, Get return code 221,
444-45
Function 4EH, Find first file 44546
Function 4FH, Find next file 446—47
Function 50H, Reserved 447
Function 51H, Reserved 447
Function 52H, Reserved 447
Function 53H, Reserved 448
Function 54H, Get verify flag 448
Function 55H, Reserved 448
Function 56H, Rename file 141, 173,
449-50
Function 57H, Get or set file date and
time 141, 450-51
Function 58H, Get or set allocation
strategy 452-53
Function S9H, Get extended error
information 130, 145, 148, 453-56
Function SAH, Create temporary file
141, 457-58
Function SBH, Create new file 141,
458-59
Function 5CH, Lock or unlock file
region 141, 460-61
Function 5DH, Reserved 461
Function SEH, Machine name and
printer setup
Subfunction 00H, Get machine
name 461-62

Int 21H, Function 5EH, continued
Subfunction 02H, Set printer setup
string 462-63
Subfunction 03H, Get printer setup
string 463—64
Function 5FH, Device redirection
Subfunction 02H, Get redirection list
entry 464—65
Subfunction 03H, Redirect device
466-67
Subfunction 04H, Cancel device
redirection 467-68
Function 60H, Reserved 468
Function 61H, Reserved 468
Function 62H, Get PSP address 468—-69
Function 63H, Get DBCS lead byte
table 469-70
Function 64H, Reserved 470
Function 65H, Get extended country
information 470-74
Function 66H, Get or set code page
474-75
Function 67H, Set handle count 141,
475-76
Function 68H, Commit file 141, 47677
Function 69H, Reserved 477
Function 6AH, Reserved 477
Function 6BH, Reserved 477
Function 6CH, Extended open file 141,
478-80
Int 22H, Terminate handler address 480
Int 23H, Ctrl-C handler address 317,
480-81
Int 24H, Critical-error handler address
147, 317, 481-82
Int 25H, Absolute disk read 482—-84
Int 26H, Absolute disk write 319, 484-85
Int 27H, Terminate and stay resident
486-87
Int 28H, Reserved 487
Int 29H, Reserved 487
Int 2AH, Reserved 487
Int 2BH, Reserved 487
Int 2CH, Reserved 487
Int 2DH, Reserved 488
Int 2EH, Reserved 488
Int 2FH, Multiplex interrupt 488
Function 01H, Print spooler 488—89
Function 02H, ASSIGN 489
Function 10H, SHARE 490
Function B7H, APPEND 490-91
Int 33H, Microsoft Mouse driver 593
Function 00H, Reset mouse and get
status 80, 594
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Int 33H, continued

Function 01H, Show mouse pointer 80,
594

Function 02H, Hide mouse pointer 80,
595

Function 03H, Get mouse position and
button status 80, 595

Function 04H, Set mouse pointer
position 80, 596

Function 05H, Get button press
information 80, 596

Function 06H, Get button release
information 80, 597

Function 07H, Set horizontal limits for
pointer 80, 597

Function 08H, Set vertical limits for
pointer 80, 598

Function 09H, Set graphics pointer
shape 80, 598

Function 0AH, Set text pointer type 80,
599

Function OBH, Read mouse motion
counters 80, 599

Function OCH, Set user-defined mouse
event handler 80, 600

Function ODH, Turn on light pen
emulation 80, 601

Function OEH, Turn off light pen
emulation 80, 601

Function OFH, Set mickeys to pixels
ratio 80, 601

Function 10H, Set mouse pointer
exclusion area 80, 602

Function 13H, Set double speed
threshold 81, 602

Function 14H, Swap user-defined
mouse event handlers 81, 603

Function 15H, Get mouse save state
buffer size 81, 603

Function 16H, Save mouse driver state
81, 604

Function 17H, Restore mouse driver
state 81, 604

Function 18H, Set alternate mouse
event handler 81, 604

Function 19H, Get address of alternate
mouse event handler 81, 606

Function 1AH, Set mouse sensitivity 81,
606

Function 1BH, Get mouse sensitivity
81, 607

Function 1CH, Set mouse interrupt rate
81, 607
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Function 1DH, Select pointer page 81,
608

Function 1EH, Get pointer page 81, 608

Function 1FH, Disable mouse driver 81,
608

Function 20H, Enable mouse driver 81,
609 "

Function 21H, Reset mouse driver 81,
609

Function 22H, Set language for mouse
driver messages 81, 610

Function 23H, Get language number
81, 610

Function 24H, Get mouse information
81, 611

Int 67H, Expanded Memory Manager

functions 204, 205, 207
Function 40H, Get status 616
Function 41H, Get page frame address
616
Function 42H, Get number of pages
617
Function 43H, Allocate handle and
pages 617
Function 44H, Map expanded memory
page 618
Function 45H, Release handle and
expanded memory 619
Function 46H, Get version 619
Function 47H, Save page map 620
Function 48H, Restore page map 620
Function 49H, Reserved 621
Function 4AH, Reserved 621
Function 4BH, Get handle count 621
Function 4CH, Get handle pages 622
Function 4DH, Get pages for all
handles 623
Function 4EH
Subfunction 00H, Save page map
623
Subfunction 01H, Restore page map
624
Subfunction 02H, Save and restore
page map 624
Subfunction 03H, Get size of page
map information 625
Function 4FH
Subfunction 00H, Save partial page
map 625
Subfunction 01H, Restore partial
page map 626
Subfunction 02H, Get size of partial
page map information 626



Int 67H, continued
Function 50H
Subfunction 00H, Map multiple
pages by number 627
Subfunction 01H, Map multiple
pages by address 627
Function 51H, Reallocate pages for
handle 628
Function 52H
Subfunction 00H, Get handle
attribute 629
Subfunction 01H, Set handle
attribute 629
Subfunction 02H, Get attribute
capability 630
Function 53H
Subfunction 00H, Get handle name
630
Subfunction 01H, Set handle name
631
Function 54H
Subfunction 00H, Get all handle
names 631
Subfunction 01H, Search for handle
name 632
Subfunction 02H, Get total handles
632
Function 55H
Subfunctions 00H and 01H, Map
pages and jump 633
Function 56H
Subfunctions 00H and 01H, Map
pages and call 633
Subfunction 02H, Get stack space for
map page and call 634
Function 57H
Subfunction 00H, Move memory
region 635
Subfunction 01H, Exchange memory
regions 635
Function 58H
Subfunction 00H, Get addresses of
mappable pages 636
Subfunction 01H, Get number of
mappable pages 637
Function 59H
Subfunction 00H, Get hardware
configuration 637
Subfunction 01H, Get number of raw
pages 638
Function SAH
Subfunction 00H, Allocate handle
and standard pages 638
Subfunction 01H, Allocate handle
and raw pages 639

Int 67H, continued
Function SBH

Subfunction 00H, Get alternate map
registers 639

Subfunction 01H, Set alternate map
registers 640

Subfunction 02H, Get size of
alternate map register save area
641

Subfunction 03H, Allocate alternate
map register set 641

Subfunction 04H, Deallocate
alternate map register set 642

Subfunction 05H, Allocate DMA
register set

Subfunction 06H, Enable DMA on
alternate map register set 643

Subfunction 07H, Disable DMA on
alternate map register set 643

Subfunction 08H, Deallocate DMA
register set 644

Function 5CH, Prepare expanded

memory manager for warm boot

Function SDH

Subfunction 00H, Enable EMM
operating system functions 645

Subfunction 01H, Disable EMM
operating system functions 645

Subfunction 02H, Release access key

646

Intel 80x86 microprocessor family 4, 8,

38, 64, 203

interrupts and 246-51
Intel 8259A Programmable Interrupt

Controller 112, 320

internal hardware interrupts 246
internal (intrinsic) commands 14
interrupt(s) 13, 244—45. See also Int 10H

through Int 67H

external hardware 247
internal hardware 246
servicing 250-51
software 247-49
types 244
interrupt handlers 16
example (ZERODIV.ASM) 254-58
MS-DOS and 252-53
servicing 250, 251
tasks 245
typical 251
interrupt (intr) routine, device-driver

266-67, 293. See also command
code routines
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interrupt vector 17, 244
get 393-94
set 377-78
interrupt vector table 250
IOCTL (I/O control). Seelnt 21H,
Function 44H
10.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
keyboard input 65-72
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
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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 52021

Load user font 518

Lock or unlock file region 460-61

Lotus/Intel/Microsoft Expanded Memory
(LIM EMS). See Expanded Memory
Specification (EMS)

LPT1, 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 01H) 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
RAM 196
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
and 316
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
input 80-83
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 56970
Move memory region (EMS) 635
MS-DOS. See also Operating System/2
(0s/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
08/2 318-31
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
of 21-42

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
0S/2 equivalents to 328-29
printer output 107-9
reference (see Section II)
serial port 109-12
typical in-line code for call to 324
MSDOS.SYS file 13, 16
memory location of 719
MS-DOS versions
1.0 4-5,138
1255
2.00 5-6, 174
error codes 145
volume-label search under 175
2.11,2.256
3.0 6-7,138, 174
error codes 145—-46
volume-label search under 176
31,3.2,33,407
get number 389-90
support for select command code
routines by 267-68 (table)
Multi-Color Graphics Array (MCGA) 86,
102
Multiplex interrupt 488
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N

NAME statement 27, 33
NEAR attribute 27
vsFAR 29
NEAR RETURN 27
network functions, Int 21H functions
summary 339
Nondestructive Read (function 05H) 274
non-disk-related errors 147, 148 (table)

O

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 35657, 4024
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 10H) 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
also TALK.ASM program
printer setup string
get 463-64
set 46263
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 58081
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 57071
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 mode 69

Read (function 04H) 273

Read cassette 561 , ,

Read character and attribute at cursor 506

Read character from communications
port 558

Index



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 13944
record operations, Int 21H functions
summary 338-39
Redirect device 466—67
Redirect handle 436-37
redirection, input/output 24, 67, 298-99
cancel 467-68
redirection list entry, get 46465
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
EMS 621
Int 21H functions summary 340
Reset alarm 592
Reset disk system 536-37
Reset fixed disk system 548
Reset mouse and get status 594
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Reset mouse driver 609
Reset pointing device 575
resident device drivers 12
Resize memory block 44041
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
get 444
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
load 518-19
set Int 43H for 522-23
ROM 8-by-16 font
load 520-21
set Int 43H for 52324
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 11T
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) 62425

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
Seek 547
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 51516
Set color register 51415
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 1FH 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 52324
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 37677
Set repeat rate 583—84
Set resolution 57677
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
SHARE 490
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
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standard list device 20, 323
standard output device (stdous) 20
default device 298
handle 66
standard printer (stdprn)
default device 298
handle 66
strategy (straf) 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 47
Make utility 61
Object Linker 5355
SYSINIT module 17, 18, 20
installing device drivers 293
memory location of 719
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)
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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 1FH pointer 521
set Int 43H for 522

A\

verify flag, get 448
Verify sector 540
video display 85-103
adapters 8687
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 17476
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 5078
Write character in teletype mode 510-11
Write character to communications port
557
Write 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 with Verify (function 09H) 276

V4

ZERODIV.ASM program 254, 255—-58
Zilog Z-80 microprocessor 4
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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 peripherals; MS-DOS

; through version 4; version 4 of the LIM EMS; and 0S/2 compatibility considerations.
PROGRAMMING Duncan addresses key topics, including character devices, mass storage, memory allo-
cation and management, and process management. [n addition, there is a healthy assor
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  [& =i

The ultimate reference for insight, data, and advice to make your MS-DOS programs i MS'DOS
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, writing 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 86-96122]

Encyclopedia

Forcword by 1l Gates

The Microsoft” Guide 1o
Using the QuickC Compiler

MICROSOFT® QUICKC® PROGRAMMING
The Waite Group

Your springboard to the core of Microsoft QuickC. This book is loaded with practical
information and advice on every element of QuickC, 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]

The Waite Group

Mirchell Waite o Ssepteen Prata = 1]

MICROSOFT® QUICKBASIC, 2nd ed.

Donglas Hergert

“No matter what your level of programming experience, you'll find this
book irreplaceable when you start to program in Quick BASIC."

Online Today

This new edition of MICROSOFT QUICKBASIC — completely updated for version 4
—is a great introduction to all the development tools, features, and user-interface
enhancements in Microsoft QuickBASIC. And there’s more — six specially designed,
full-length programs including a database manager, an information-gathering and data-
analysis program, and a chart program that reenforce solid structured programming
techniques.

$19.95 [Book Code 86-96387)

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




Hardcore Computer Books

“The best way to understand the overall philosophy of 0S/2 will be 1o

THE NEW PETER NORTON PROGRAMMER’S GUIDE TO
THE IBM PC® & PS/2®

Peter Norton and Richard Wilton

A must-have classic on mastering the inner workings of IBM microcomputers — now
completely updated to include the PS/2 line. Sharpen your programming skills and
learn to create simple, clean, portable programs with this successful combination of
astute programming advice, proven techniques, and solid technical data. Covers the mi-
croprocessors; ROM BIOS basics and ROM BIOS services; video, disk and keyboard
basics; DOS basics, interrupts, and functions (through version 4); device drivers and
video programming; and programming in C, QuickBasic, and TurboPascal. Accept no
substitutes; this is the book to have.
$22.95 [Book Code 86-96635]

INSIDE 0S/2 |ﬂS‘DE 08/2
Gordon Letwin

read this book.”  Bill Gates

Here — from Microsoft’s Chief Architect of Systems Software — is an exciting techni-
cal examination of the philosophy, key development issues, programming implications,
and a look at the role of 0S/2 in the office of the future. Letwin provides the first in-
depth look at each of 08/2’s design elements. This is a valuable and revealing program-
mer-to-programmer discussion of the graphical user interface, multitasking, memory
management, protection, encapsulation, interprocess communication, and direct device

Your fastest route to successful application programming with Windows. Full of in-

sample programs and utilities. Topics include getting the most out of the keyboard,
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access. You can't get a more inside view.
$19.95 [Book Code 86-96288]

ADVANCED 0S§/2 PROGRAMMING

Ray Duncan

Authoritative information, expert advice, and great assembly-language code make this
comprehensive overview of the features and structure of 08/2 indispensable to any se-
rious OS/2 programmer, Duncan addresses a range of significant 0S/2 issues: program-
ming the user interface; mass storage; memory management; multitasking; interprocess
communications; customizing filters, device drivers, and monitors; and using 0S/2
dynamic link libraries. A valuable reference section includes detailed information on
each of the more than 250 system service calls in version 1.1 of the 0S$/2 kernel.

$24.95 [Book Code 86-96106] [Available 12/20/38]

WINDOWS

PROGRAMMING WINDOWS
Charles Petzold

dispensable reference data, tested programming advice, and page after page of creative , &
B

mouse, and timer; working with icons, cursors, bitmaps, and strings; exploiting Win-
dows” memory management; creating menus; taking advantage of child window con-
trols; incorporating keyboard accelerators; using dynamic link libraries; and mastering
the Graphics Device Interface (GDI). A thorough, up-to-date, and authoritative look at
Windows’ rich graphical environment,

$24.95, softcover  [Book Code 86-96049]

$34.95, hardcover [Book Code 86-96130]

Available wherever books and software are sold. Or order directly from Microsoft Press.
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Unbeatable Programmers’ References

SOURCEBOOK
—Thom Hogan—

THE PROGRAMMER'’S
PC SOURCEBOOK

Thom Hogan

Here is important factual infor-
mation — previously published in
scores of other sources — orga-
nized into one convenient refer-
ence. Focusing on IBM PCs and
compatibles, PS/2s and MS-DOS,
the hundreds of charts and tables
cover: ® numeric conversions and
character sets m DOS commands
and utilities m DOS function calls
and support tables m DOS BIOS
calls and support tables m other
interrupts, mouse, and EMS sup-

port = keyboards, video adapters, and peripherals chips, jumpers,
swilches, and registers m and more, $24.95 [Book Code 86-962906]

PROGRAMMER’S
GUIDE TO pC® & PS/2®
VIDEO SYSTEMS
Richard Wilton

No matter what your hardware
configuration, here is all the in-
formation you need to create fast,
professional, even stunning video
graphics on IBM PCs. compal-
ibles, and PS/2s. No other book
offers such detailed, specialized
programming data, techniques,
and advice to help you program
directly 10 the hardware. And no
other book offers such invaluable

source code examples. Whatever graphic output you want—text, circles.
region fill, alphanumeric character sets, bit blocks, animation — the
infoishere.  $24.95 [Book Code 86-96163]

MICROSOFT QUICKBASIC
PROGRAMMERS TOOLBCOX

PR

THE MICROSOFT®
QUICKBASIC
PROGRAMMER’S
TOOLBOX

John Clark Craig

This essential library of sub-
programs, functions, and utilities
designed to supercharge your
QuickBASIC programs addresses
common and unusual program-
ming tasks: ANSLSYS screen
control m mouse support & pop-up
windows m graphics  string
manipulations ® bit manipulation
= editing routines m game pro-

gramming minterlanguage calling m and more. You're guaranteed to turn
to this superb collection again and again $22.95 [Book Code 86-96403]

Available wherever books and software are sold.
Or order directly from Microsoft Press.
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ORDER CARD

For information on the Companion Disks to Advanced MS-DOS Programming, 2nd ed., please see page xv.

YES...pleasesendme____ copies of the Companion Disk to
Advanced MS-DOS Programming, 2nd ed. at $19.95 each (U.S.fundsonly) .... $
Sales TaX (See rate Chart DEIOW.) . . ... v v ettt ettt e e e e e e e et $

California — 5% (plus local option tax); Connecticut —7.5%; Florida — 6%; Massachusetts — 5%;
Minnesota — 6%; Missouri — 4.225%; New York — 4% (plus local option tax); Washington - 7.8%

Postage and Handling Charges.  $2.50 per disk (domestic orders)

$6.00 per disk (foreignorders) .................. $

Please check correct box: |:| 5%-inch format D 3'/2-inch format TOTAL $
097-000-222 097-000-225
Name.
Please Print
Address.
Daytime Phone #: ( )

City. State ZIP.
Payment: [l Check/Money Order D VISA [ Mastercard (] American Express

(13 or 16 numbers) (16 numbers) (15 numbers)

12 3 4 5 6 7 8 9 10 1 12 13 14 15 16
CreditCardNo. [ J[ I[ 10 10 10 10 10 10 10 00 10 30 10 10 11 ] Exp.Date

Signature,

All orders shipped 2nd day air.
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ADVANCED MS-DOS" PROGRAMMING . the preeminent source ot
MS-DOS information for assembly-language and C programmers. has
been expanded and completely updated. Included is a wealth of new data

and programming advice in several significant areas:

ROM BIOS for the IBM PC. PC/AT. PS/2: and related peripherals
including disk drives, video adapters. and pointing devices
MS-DOS through version 4
version 4 of the Lotus/Intel/Microsoft E Xpanded Memory
Specification
* writing “"well-behaved™ vs ““hardware-dependent ™ applications
= compatibility considerations for OS/2

Ray Duncan addresses key programming topics, including character

devices. mass storage. memory allocation and management, and process

management. In addition to his expert advice. he has packed his book
g with a healthy assortment of updated assembly-language and C listings
that range from code fragments to complete utilities. These include a
functional terminal-emulation program. a DOS shell. and the framework
for customized critical-error interrupt handlers. All programs are
assembled or compiled with the Microsoft Macro Assembler 5 | and
Microsoft C 5.1

The reference section in ADVANCED MS-DOS PROGRAMMING.
detailing each MS-DOS function and mterrupt. is virtually a book within
a book. Included is data on calling each function. error codes. and

version-to-version difterences.

ISBN 1-55615-157-

52495
L.S.A. $24.95
LK £21.95
Austral.  $37.95
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