


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A P PEN 0 I X B: The Build Environment 

In fact, this is what happened to me while I was developing some of 
the sample applications. Some of the sample DLLs require that certain 
linker switches be set in order for them to function correctly. Whenever 
I would create a new project make file for these DLLs, I always forgot to 
set one of the linker switches, the DLL functioned improperly, and I 
would have to start debugging the application and the DLL in order to 
find out why. As soon as I realized that the code was fine but that I had 
forgotten to set a linker switch, I would kick myself. 

I knew that this was going to continue to be a problem for me as 
well as for readers of this book, so I set out on a mission to remove spe­
cific project settings from all the make files for the samples. 

The real problem comes in with linker switches. Most of the com­
piler switches can be set using the #pragma directives in the source files. 
Setting linker switches in the source files is a little more difficult, but 
there is a way to do it. 

When you run the linker, the linker looks in the OBJ files for a 
section called .drectve. The linker thinks that the strings in this section 
are command-line arguments to the linker. For example, if! want to tell 
the linker to link the application or the DLL as a Windows version 4.0 
file, I can put the following lines of code in one of my application's 
source files: 

fpragma data_seg(".drectve") 
static char szLinkDirectiveSubSystem[] = "-subsystem:Windows.4.0"; 

fpragma data_segel 

This tells the compiler that the OBJ file for this source file should have 
a .drectve section and that the string It-subsystem:Windows,4.0lt should 
be in this section. When the linker links this OBJ file, it sees the 
It-subsystem:Windows,4.0lt string in the .drectve section and treats this 
string as though it were a command-line option passed to the linker. 

If you want to have multiple directives in the .drectve section, you 
would like to do something like this: 

fpragma data_seg(".drectve") 
static char szLinkDirectiveSubSystem[] = "-subsystem:Windows.4.0"; 
static char szLinkDirectiveShared[] = "-section:Shared,rws"; 

fpragma data_segel 

Unfortunately, there is a bug in the linker that causes it to read only the 
first string that appears in the .drectve section. In the example above, 
the linker will set the EXE or the DLL as a Windows version 4.0 image file 
but will not make the Shared section readable, writable, and shared. 
Microsoft says that they will fix this bug in the next release of the linker. 
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I trick the compiler into emitting the linker directives I want by 
using the following statement: 

II Instruct the linker to make the Shared section 
II readable, writable, and shared. 
#pragma comment(lib, "msvcrt " "-section:Shared,rws") 

When the comment #pragma is used this way, the system embeds library 
file information into the resultant OBJ file. Naturally, this library file 
information is embedded as linker directives that are inserted into the 
OBJ file's .drectve section. Unfortunately, the compiler takes whatever 
string I pass and prep ends "-defaultlib:" to it. This means that I cannot 
simply use a line like this: 

#pragma cqmment(lib, "-section:Shared,rws") 

because the compiler would create a linker switch that looks like 
"-defaultlib:-section:Shared,rws". The linker will vomit when it sees this! 
So, to make this hack work, I need to use the first #pragma line above, 
which causes the compiler to emit two linker switches as a single string: 
"-defaultlib:msvcrt -section:Shared,rws". The biggest problem with this 
hack is that I am assuming that all my EXEs and DLLs link with the 
dynamic library version of the C run-time library instead of the static-link 
library version. 

Figure 8-1. (continued) 

The ADVWlN32.H header file. 
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Figure 8-1. continued 

II nonstandard extension used: bit field types other than int 
#pragma warning(disable: 4214) 

(continued) 
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Figure 8-1. continued 
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Project Settings I Couldn't Set in the Source Files 
There are a couple of project settings that I couldn't set in the source 
files. If you need to create new make files for any of my sample applica­
tions, you'll need to set these manually. 

First, for the project's General settings, you must make sure that the 
Microsoft Foundation Classes combo box is set to Not Using MFC, as 
shown below. By default, every new project has this option set to Use 
MFC In A Shared DLL (mfc30(d).dll). If you fail to change this setting, 
the application will not link. 

The only other change you might have to make is in the Output 
Directories group box. You have to make this change only if the project 
is a DLL or an EXE that uses one of my DLLs. (There are three sample 
applications in my book that do this: ModUse, PMRest, and TLSDyn.) 
You'll need to change the entries in the Output Directories group box 
because I have, hard-coded in these EXEs, a linker directive that tells the 
linker which directory it should look in when trying to locate the associ­
ated DLL's LIB file. I tell the linker where to look by embedding the fol­
lowing code in the EXE's source code file: 

#defi ne LI BNAME "PMRstSub" 

#if definedC_X86_) 
#if defined(_DEBUG) 

f/pragma comment(lib. "Dbg_x86\\" LIBNAME) 
fie 1 se 

f/pragma comment(lib. "ReLx86\\" LIBNAME) 

(continued) 
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fiend if 
#elif defined(_MIPS_) 

#if defined(_DEBUG) 
#pragma comment(lib. "Dbg_MIPS\\" LIBNAME) 

fie 1 se 
#pragma comment(lib. "ReLMIPS\\" LIBNAME) 

#endif 
#elif defined(_ALPHA_) 

#if defined(_DEBUG) 
#pragma comment(lib. "Dbg_Alph\\" LIBNAME) 

#else 
fipragma comment(l i b. "ReLAl ph\\" LIBNAME) 

#endif 
#else 

#error Modification required for this CPU platform. 
fiendif 

The code fragment above is from the PMRest sample, but the code 
for the other two samples is identical except for the first line, where I 
define the LIBNAME macro. 

When you create a new project file for a DLL, you must set both 
fields in the Output Directories group box to the appropriate sub­
directory as indicated by the code above. The DLL will build correctly if 
you do not do this, but the EXE file will not be able to locate the DLL's 
LIB file unless the linker is told to put it in the appropriate directory. 

When you create a new project file for an EXE, you must also set 
both of these fields so that the linker can find the DLL's LIB file and so 
that the linker puts the EXE file in the same directory as the DLL. This 
way, when you run the EXE the system can locate the DLL file it needs. 
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execute page protection, 863 
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converting applications to be ANSI- and 
Unicode-aware 
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resources, 801 
string functions in Win32, 798-801 
text files, 801-2 
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ANSI,802-6 
Windows NT: window classes and proce­

dures, 806-8 
functions in Win32, 794-97 
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Unicode equivalents, 788-90, 788, 790 
Win32 processing of strings, 263 

AnsiNext function, 785 
AnsiPrev function, 785 
API macros, 886 
applications 

base addresses, 16 
console-based,13-14 
GUI-based,13-15 
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application to prohibit multiple instances 
of applications from running) 

screen-saver 
Create Process function and, 42-43 
idle priority for, 74 
STARTF _SCREENSA VER flag and, 43 

Arabic Unicode character set, 786 
_argcrun-time global variable, 15 
_argv run-time global variable, 15 
Armenian Unicode character set, 786 
ARRAY_SIZE macro, 889 
ASCII Unicode character set, 786 
asctime function, 535 
asynchronous file I/O 

alertable, 624-27 (see alsoALERTIO.EXE 
application to demonstrate alertable file 
I/O) 
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introduced, 411, 616-23 
performing multiple operations simultaneously, 

623-24 
AttachThreadlnputfunction, 449-52, 461 
attributes 

offiles (see file attributes) 
protection, 108-11, 194-95 

AUTOEXEC.BAT file, 22 
auto-reset events, 364, 399. See also 

DOCSTATS.EXE application for docu-
ment statistics; manual-reset events 

B 
background processes, 73 
backing random access memory (RAM), 108 
base addresses 

application, 16 
DLL file, 208-9 
EXE file, 208 
memory-mapped file, 240-41 

base priority, 77-79 
BeforeThreadFunc function, 862 
BeginPaint function, 432 
_beginthreadexfunction, 87-92, 197,336,538,557, 

889-90 
BEGINTHREADEX macro, 889-90 
_begin thread function, 91-92 
boundary walls for processes. See process boundary 

walls 
BRANCH structure of heaps 

application protection and, 264-65, 265 
efficient memory management and, 265, 266 
local access and, 265-66 

BringWindowToTop function, 456, 457, 462 
.bss section in DLL or EXE files, 516 
BuckeCAlterContents function, 376 
BuckeCDumpToLB function, 376 
BUCKET.EXE (bucket of balls) application 

BUCKET.C listing, 379-89 
BUCKET.RC listing, 397-99 
overview, 366-69, 368, 376-79, 378 
SWMRG.C listing, 390-95 
SWMRG compound synchronization object and, 

369-76 

BUCKET.EXE (bucket of balls) application, 
continued 

SWMRG.H listing, 395-96 
build environment 

ADVWIN32.H header file, 887-94 
introduced, 887 

Index 

project settings, 895, 895-96 
BY_HANDLE_FILE_INFORMATION structure, 

646-47 
BYTE data type, 797 

c 
C 

run-time library 
DllMain function and, 503-4 
processes and, 86-92 
thread stack checking function, 204-6 
TLS and, 535-36 
Unicode support, 788-94 
Visual C++, 86-92 

standard C ANSI string functions and their 
Unicode equivalents, 788, 790, 788-90 

C++. See Microsoft Visual C++ 
cached data, forcing writes to disk, 612 
CALC.EXE import table, 508-11 
calloc function, 14 
CallWindowProcA function, 808 
CallWindowProc function, 808 
CallWindowProcW function, 808 
casting in applications, 880 
catch keyword, 684 
CD-ROM File System (CDFS), 570-71 
CD-ROMs, 570-71 
CellData matrix, 257-58 
CELLDATA structure, 174-76, 178, 257 
change notifications for file systems, 663-66. See 

also FILECHNG.EXE application to 
demonstrate change notifications 

ChangeSelectorfunction, 282 
changing protection attributes, 194-95 
changing the current directory, 595 
changing the size of blocks of memory with heaps, 

270-71 
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character sets 
double-byte character sets (DBCSs), 783-85 
single-byte, 783, 784 
Unicode and, 783-86 
wide-byte, 785-86 

CharLowerBufffunction,800 
CharLowerfunction, 800 
CharNext function, 784, 784, 785 
CharPrev function, 784, 784, 785 
CharUpperBuff function, 800 
CharUpperfunction,800 
_chdirfunction, 27 
child control macros, 884-85 
child processes, 27-30, 48-50 
Clip Cursor function, 458 
CloseH andle function 

file systems and, 583, 608, 651, 666 
memory-mapped files and, 225-26, 247, 249 
process boundary walls and, 853 
processes and, 12, 44-45, 48, 50 
SEH and, 703 
threads and, 67, 70,91,92 
thread synchronization and, 320, 336-37, 348, 

365,373,377,403 
closing file-mapping objects and file objects, 

225-26 
closing files, 602-8 
closing handles, 44-45 
coherence of files, 229-30 
COMDLG32.DLL,481 
command line, process, 20-21 
CommandLineToArgvW function, 21 
CommitMemory function, 738-39, 762-63 
committing physical storage, 103-4, 172-77 
CompareFileTime function, 644 
CompareString function, 798-99 
compilers 

_leave keyword, 696-97, 702 
#pragma compiler directive, 212, 516-17, 888, 

891-96 
SEH and, 683-84 
warning level 4, 888 

component protection of heaps, 264-65, 265 
console-based applications, 13-14 
console input objects, 312 
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ConstructObjName function, 373 
context, thread, 57 
CONTEXT structure, 57, 60, 61, 62-63, 79, 

731-33,736-37,836-42,851 
COPYDATA.EXE application for copying data 

COPYDATA.C listing, 441-45 
COPYDATA.RC listing, 445-46 
overview, 439-41,440 

COPYDATASTRUCT structure, 438-39, 440 
CopyFile function, 597 
copying files, 597 
copy-on-write protection, 1l0-1l, 211-12, 225 
CounterThread function, 295-300, 322 
CREATLALWAYS flag, 603 
CREATLDEFAULT_ERROR_MODE flag, 38 
CreateDialogfunction, 668 
CreateDirectory function, 596-97, 599 
CreateEventfunction, 364-65, 623 
CreateFile function 

file systems and, 580-81, 583, 602-8, 609, 612, 
642-43,649,665 

memory-mapped files and, 215-17, 220, 224, 
229,231,245,249 

processes and, 26-27 
thread synchronization and, 312 
Unicode and, 796 

CreateFileMappingfunction, 217-20, 220, 221, 226, 
231,245,246-47,248,249,250,258 

Create/con function, 11-12 
CreateMDIWindowfunction,55 
CreateMutexfunction, 11, 12,316-17 
CREATE_NEW_CONSOLE flag, 37 
CREATLNEW flag, 603 
CREATLNEW_PROCESS_GROUP flag, 37-38 
CreateProcess function 

Create Thread function and, 60, 61 
cursor control, 42-43 
fdwCreateparameter, 32, 37-38, 72 
JInheritHandles parameter, 32, 35 
IppiProcInfo parameter, 32, 35, 44-45, 79 
IpsaProcess parameter, 32, 34-35 
IpsaThread parameter, 32, 34-35 
IpsiStartlnfo parameter, 32, 39-44 
IpszCommandLineparameter, 32, 33-34 
IpszCurDirparameter, 32, 39 
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lpszImageNameparameter, 32, 34 
lpvEnvironment parameter, 32, 39 
memory-mapped files and, 208, 209, 248 
overview, 20, 32-33 
process boundary walls and, 836 
screen-saver applications and, 42-43 
SEH and, 776-77 
Unicode and, 796 
WaitForlnputldlefunction and, 412 

CreateRemoteThreadfunction, 5, 836, 837-38, 
844-46,849,850,876-77 

CreateSemaphorefunction, 333-34, 343, 346 
CREATE_SEPARATE_WOW_VDM flag, 38 
CREATLSUSPENDED flag, 37, 62-63, 79, 80, 

846,850 
CreateThread function 

16-bit Windows and, 3 
_beginthreadexfunction and, 87, 90-91,197,538, 

889-90 
cbStack parameter, 60, 61-62 
CreateRemoteThread function and, 837 
DlLMain function and, 499, 502 
jdwCreateparameter, 60, 62-64 
GetCurrentThread function and, 67 
lpIDThread parameter, 60, 64 
lpsa parameter, 60, 61 
lpStartAddrparameter, 60, 62 
lpvThreadParm parameter, 56, 60, 62, 70 
overview, 60-61 
ResumeThread function and, 79 

CREATLUNICODLENVIRONMENT flag, 38 
CreateWindowExA function, 795, 796 
CreateWindowExfunction, 787, 788, 794-95 
CreateWindowExWfunction, 795 
CreateWindow function, 412, 451 
creating critical sections, 287-88 
creating directories, 596-97 
creating dynamic-link libraries (DLLs), 481-90 
creating file kernel objects, 215-17 
creating file-mapping kernel objects, 217-20 
creating files, 602-8 
creating heaps, 264-71 
creating processes. See Create Process function 
creating sections in DLL or EXE files, 516-18 

creating threads, 51-53. See also CreateThread 
function 

when not to create a thread, 53-55 
CRITICAL_SECTION objects, 370 
critical sections 

creating, 287-88 
introduced, 285-87 
using, 288-95 

Index 

using mutexes instead of, 318-19, 320-21 
CRITICAL_SECTION structure, 287-95 
CRITSECS.EXE application to test critical sections 

CRITSECS.C listing, 300-308 
CRITSECS.RC listing, 308-10 
overview, 295-300, 296, 297, 298 

.CRT section in DLL or EXE files, 516 
current directory 

changing, 595 
getting, 594-95 
introduced,26-27 

current drive, 26-27 
cursors 

mouse cursor management, 457-60 
start glass, 42-43 

Cyrillic (Russian) Unicode character set, 786 

D 
data, sending data with messages, 436-39. See also 

COPYDATA.EXE application for copying 
data 

data access, 106, 106-7 
data files, 212-14 
.data section in DLL or EXE files, 516 
DBCSs (double-byte character sets), 783-85 
deadlock,293-94,316 
DebugActiveProcess function, 777 
debuggers, unhandled exceptions without a 

debugger attached, 774-77, 775 
DEBUG_ONLY_THIS_PROCESS flag, 37 
DEBUGYROCESS flag, 37 
.debug section in DLL or EXE files, 516 
DEC Alpha processor. See Alpha CPU 
_declspec(thread) prefix, 555, 557, 653-54 
de committing physical storage, 104, 177-79 
default heaps, 262-64 
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DEF (module definition) files, 507 
DejineHandleTablefunction, 281 
DejWindowProc function, 884 
DeleteCriticalSection function, 295 
DeleteFilefunction, 598, 601 
delete operator, 272-76 
deleting files, 598 
denormal values, 727 
deserialized input, 447-52 
destroying heaps, 272 
detached processes, 50 
DETACHED_PROCESS flag, 37 
Devanagari Unicode character set, 786 
DeviceloControl function, 580-83, 621 
Diacritical Marks Unicode character set, Generic, 786 
DialogBoxfunction, 18,376,377,492,668 
directories 

creating, 596-97 
current 

changing, 595 
getting, 594-95 
introduced, 26-27 

naming conventions for, 571-72 
removing, 596-97 
searching for files, 647-51 (see also 

DIRWALK.EXE application for demon­
strating directory walking) 

system, 595-96 
Windows, 596 

DIRWALKDATA structure, 653-54 
DIRWALK.EXE application for demonstrating 

directory walking 
DIRWALK.C listing, 654-61 
DIRWALK.RC listing, 661-63 
overview,651-54,652 

DirWalk function, 652-54 
DirWalkRecurse function, 652-54 
DisableThreadLibraryCalls function, 501, 502 
DISK_GEOMETRY structure, 582 
DISKlNFO.EXE application for viewing disk 

information 
dialog box examples, 584-85 
DISKINFO.C listing, 586-91 
DISKINFO.RC listing, 592-94 
overview, 583-85,584-85 
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disks. See also DISKINFO.EXE application for 
viewing disk information; drives 

free space on, 578-80 
sectors per cluster, 578-79, 579 
serial numbers on, 577 

DispatchMessagefunction, 424-25, 432, 669, 818 
Display Thread function, 295-300, 322 
Dlg_CountWordslnFilefunction, 700-701, 702, 703 
Dlg_OnlnitDialogfunction, 295, 376, 377 
Dlg_ReserveArrayAndAccesslt function, 761 
DLL files, 108, 208-12 
/DLL linker switch, 482 
_DllMainCRTStartup function, 503 
DlLMain function 

calls serialized, 499-502 
C run-time library and, 503-4 
DLL_PROCESS-ATTACH parameter value, 

490,492-93,49~814,848,859 

DLL_PROCESSj)ETACH parameter value, 
491,494-95, 496, 497,848,859 

DLL_THREAD_ATTACH parameter value, 490, 
498 

DLL_ THREAD_DETACH parameter value, 490, 
498 

introduced, 490-92 
porting from 16-bit Windows to Win32 and, 491, 

493 
TLSDYN.EXE application and, 543-44 

DLLs. See dynamic-link libraries (DLLs) 
DOCSTATS.EXE application for document 

statistics 
DOCSTATS.C listing, 403-9 
DOCSTATS.RC listing, 409-10 
overview, 400-403 

DONLRESOLVLDLL_REFERENCES flag, 486 
DosDateTimeToFileTime function, 646 
double-byte character sets (DBCSs), 783-85 
drives. See also DISKlNFO.EXE application for 

viewing disk information; disks 
current, 26-27 
directory operations 

changing the current directory, 595 
creating directories, 596-97 
getting the current directory, 594-95 
getting the system directory, 595-96 



drives, directory operations, rontinued 
getting the Windows directory, 596 
removing directories, 596-97 

getting volume-specific information, 576-86 (see 
also DISKINFO.EXE application for 
viewing disk information) 

logical,573-76 
searching for files, 647-51 (see also 

DIRWALK.EXE application for demon­
strating directory walking) 

system operations, 573-76 
type, 574-76 

DuplicateHandlefunction, 68-70, 317, 364 
dynamic boosting of thread priority levels, 78-79 
dynamic-link libraries (DLLs) 

addressspace,98,99,101 
ADVAPI32.DLL, 99,101,481 
COMDLG32.DLL,481 
creating, 481-90 
DLL files and physical storage, 108 
entry/exit (DllMain) function 

DLL_PROCESS_DETACH parameter value, 
491,494-95, 49~ 497 

introduced, 490-92 
porting from 16-bit Windows to Win32 and, 

491,493 
explicit linking of, 485-90 
exporting functions and variables from, 504-7 
GDI32.DLL, 99,101,481 
GetModuleHandle function and, 16-17, 488 
header file, 513 
heapsand,261,262-63 
IMGWALK.DLL, 873,873-76 
implicit linking of, 484-85 
importing functions and variables from, 507-13 
injecting DLLs 

using a function (see injecting DLLs, using a 
function) 

using remote threads, 834-35, 876-77 
using the registry, 813, 813-15 
using Windows hooks, 815-17, 876-77 (see 

also PMREST.EXE application to subclass 
the Program Manager) 

introduced, 481 
KERNEL32.DLL, 55, 99, 101,481,504-6,845, 
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Index 

dynamic-link libraries (DLLs), continued 
LZ32.DLL,481 
management in 16-bit Windows and Win32, 

483-84 
mapping into a process's address space, 484-90 
module definition (DEF) files and, 507 
MODUSE.EXE application to simulate the 

GetModuleUsage function 
MODULE.C listing, 519-21 
MODULE.H listing, 521 
MODULE.RC listing, 522-23 
MODUSE.C listing, 525-28 
MODUSE.RC listing, 528-29 
overview, 518, 523-25,525 

MSVCRT20.DLL library, 86, 90 
MULTINST.EXE application to prohibit 

multiple instances of applications from 
running 

MULTINST.C listing, 530-31 
MULTINST.RC listing, 532-33 
overview, 530 

NTDLL.DLL, 845 
PMRSTSUB.DLL, 515, 516, 817-20 
sections of, 514-18 
sharing data across mappings of, 514-18 (see also 

MODUSE.EXE application to simulate 
the GetModuleUsagefunction) 

TerminateThread function and, 65 
terminating processes and, 47 
USER32.DLL, 99,101,481,811,811,812,814 

dynamic priority, 79 
dynamic thread-local storage (TLS) , 536-41. See 

also TLSDYN .EXE application for 
dynamic thread-local storage (TLS) 

E 
EB (exabyte), 219 
.edata section in DLL or EXE files, 516 
EMS (Expanded Memory Specification), 94 
end of file 

file size and, 643 
setting, 611 

_endthreadex function, 88-92 
_endthread function, 91-92 
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EnterCriticalSection function, 288-95, 300, 320, 322, 
370 

en try/exit function for DLLs. See dynamic-link 
libraries (DLLs) 

environment variables, process, 21-24, 26-27 
_environ run-time global variable, 15 
_errno function, 89 
errno global variable, 86-87, 89 
ERROR_ALREADY_EXISTS error code, 246, 317 
ERROR_CALL_NOT_IMPLEMENTED error 

code,60,231 
error codes in Win32, 759 
#errordirective, 852 
ERROR_INVALID_PARAMETER error code, 110 
error mode, process, 25 
ERROR_USER_MAPPED_FILE error code, 233 
European Latin Unicode character set, 786 
events. See also BUCKET.EXE (bucket of balls) 

application 
auto-reset, 364, 399 (see also DOCSTATS.EXE 

application for document statistics) 
introduced, 364-65 
manual-reset, 364, 365-66 (see also 

BUCKET.EXE (bucket of balls) 
application) 

exabyte (EB), 219 
except blocks 

in exception filters and exception handlers, 
712-26, 721, 725, 728-30, 732-33, 735, 
740 

software exceptions and, 758, 762, 763 
unhandled exceptions and, 778, 780 

EXCEPTION_ACCESS_VIOLATlON, 727,730, 
734-35, 738, 780 

EXCEPTION_ARRAY_BOUNDS_EXCEEDED, 
727,730 

EXCEPTION_BREAKPOINT, 727, 730 
EXCEPTION_CONTINULEXECUTION,715, 

716-18, 721, 739, 759-60, 774, 779, 780 
EXCEPTION_CONTINUE_SEARCH, 715, 

718-21, 721, 738, 750, 762, 774, 777, 779 
EXCEPTION_DATATYPLMISALIGNMENT, 

727,730 
EXCEPTION_DEBUG_INFO structure, 773-74 
EXCEPTION_EXECUTLHANDLER, 715, 

715-16,717, 721,722-26, 725,733, 
750-51, 762, 774, 775-76, 778, 779 
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exception filters and exception handlers. See also 
SEHEXCPT.EXE application to demon­
strate exception filters and exception 
handlers; SEHSUM.EXE application to 
recover gracefully from stack overflow 

EXCEPTION_CONTINUE_EXECUTION, 715, 
716-18, 721, 739, 759-60, 774, 779, 780 

EXCEPTlON_CONTlNULSEARCH, 715, 
718-21, 721, 738, 750, 762, 774, 777, 779 

EXCEPTlON_EXECUTLHANDLER, 715, 
715-16,717, 721,722-26, 725,733, 
750-51,762,774,775-76,778,779 

GetException1nformation function, 731-37, 760, 
773-74,780 

global unwinds, 698, 722-26, 725 
introduced,712-15 
more about exception filters, 726-31 

EXCEPTION_FL LDENORMAL_OPERAND, 
727,730 

EXCEPTION_FLLDIVIDLBY_ZERO, 727, 731 
EXCEPTION_FLLINEXACLRESULT, 727, 731 
EXCEPTlON_FLLINVALID_OPERATION,727, 

731 
EXCEPTION_FLLOVERFLOW, 727, 731 
EXCEPTlON_FLLSTACILCHECK, 727, 731 
EXCEPTION_FLLUNDERFLOW, 728, 731 
EXCEPTlON_GUARD_PAGE, 728,731 
EXCEPTION_ILLEGAL_INSTRUCTION, 728, 

731 
EXCEPTlON_IN_PAGE_ERROR, 728, 731 
EXCEPTION_INLDIVIDE_BY_ZERO, 728, 731 
EXCEPTION_INLOVERFLOW, 728, 731 
EXCEPTION_INVALID_DISPOSITION, 728, 731 
EXCEPTION_MAXIMUM_PARAMETERS,760, 

763 
EXCEPTION_NONCONTINUABLE_EXCEPTION, 

728, 731, 734, 760 
EXCEPTION_NONCONTINUABLE flag, 734, 

759-60 
EXCEPTION_POINTERS structure, 731-32, 733, 

736, 760, 780 
EXCEPTION_PRIV_INSTRUCTlON, 728, 731 
EXCEPTION_RECORD structure, 731-35, 760, 

762, 775 
exceptions. See structured exception handling 

(SEH) 



EXCEPTION_SINGLLSTEP,728, 731 
EXCEPTION_STACK_OVERFLOW, 200-1, 728, 

731,750 
executing threads, 9-10, 55-56 
execution times 

process, 59-60 
thread, 57-60 

EXE files 
memory-mapped, 208-12 
module definition (DEF) files and, 507 
physical storage and, 107-8 
sections of, 514-18 
sharing data across mappings of, 514-18 (see also 

MODUSE.EXE application to simulate 
the GetModuleUsagefunction) 

exit function, 14 
ExitProcessfunction, 14,46,47,51,56,66,495, 

691-92, 776 
ExitThread function 

DLLs and, 489-90, 498 
introduced, 46, 56, 64, 65, 66, 88, 91 
process boundary walls and, 846, 847, 848, 850, 

851,853,859 
SEH and, 691-92 
thread synchronization and, 322 

Expanded Memory Specification (EMS), 94 
ExpFilUrfunction, 738, 740, 762, 780 
explicit linking of DLLs, 485-90 
exporting functions and variables from DLLs, 

504-7 
Extended Latin Unicode character set, 786 
Extended Memory Specification (XMS), 94 

F 
File Allocation Table (FAT), 569-71 
FILLATTRIBUTLARCHIVE flag, 604~ 
FILLATTRIBUTLHIDDEN flag, 604 
FILLATTRIBUTLNORMAL flag, 604 
FILE_ATTRIBUTLREADONLYflag,604 
file attributes 

file flags, 642 
file size, 643 
file time stamps, 643-47 
introduced, 642 

Index 

FILLATTRIBUTLSYSTEM flag, 604 
FILE_ATTRIBUTLTEMPORARYflag, 604, 605 
FileCDRfunction,663-64 
file change notifications, 312 
FILECHNG.EXE application to demonstrate 

change notifications 
FILECHNG.C listing, 669-80 
FILECHNG.RC listing, 680-82 
overview, 666-69,667 

FILL FLAG_BACKUP _SEMANTICS flag, 606 
FILLFLAG_DELETE_ON_CLOSE flag, 604, 605 
FILE_FLAG-NO_BUFFERING flag, 604-5 
FILL FLAG_OVERLAPPED flag, 606, 617 
FILL FLAG_PO SIX_SEMANTICS flag, 606 
FILLFLAG_RANDOM_ACCESS flag, 605 
file flags, 642 
FILE_FLAG_SEQUENTIAL_SCAN flag, 605 
FILLFLAG_WRITLTHROUGH flag, 224, 605 
FileIOCompletionRoutinefunction, 624-27 
file kernel objects, 215-17 
FILE_MAP _COPY flag, 225 
file-mapping kernel objects, creating, 217-20 
file-mapping objects, closing, 225-26 
FILL MAP _WRITE flag, 225 
filenames 

conventions for, 571-72 
long, 569, 595 

FILLNOTIFY_CHANGE_ATTRIBUTES flag, 664 
FILE_NOTIFY_CHANGE_DIR_NAME flag, 664 
FILE_NOTIFY_CHANGLFILLNAME flag, 664 
FILLNOTIFY_CHANGLLASLWRITE flag, 664 
FILLNOTIFY_CHANGE_SECURITY flag, 664 
FILE-NOTIFY_CHANGLSIZE flag, 664 
file objects, closing, 225-26 
FILEREV.EXE application to reverse contents of 

Unicode or ANSI text files 
FILEREV.C listing, 233-38 
FILEREV.RC listing, 238-39 
overview, 231-33 

files 
ALERTIO.EXE application to demonstrate 

alertable file 1/ 0 
ALERTIO.C listing, 630-40 
ALERTIO.RC listing, 640-42 
overview, 627, 627-29, 629 
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files, continued 

asynchronous I/O with (see asynchronous file 
I/O) 

AUTO EXEC. BAT 
environment variables in, 22 
SET lines in, 22 

big, processing with memory-mapped files, 
212-14,227-28 

change notifications, 663-66 (see also 
FILECHNG.EXE application to demon­
strate change notifications) 

closing, 602-8 
coherence of, 229-30 
copying, 597 
creating, 602-8 
data, 212-14 
deleting, 598 
directory naming conventions, 571-72 
directory operations 

changing the current directory, 595 
creating directories, 596-97 
getting the current directory, 594-95 
getting the system directory, 595-96 
getting the Windows directory, 596 
removing directories, 596-97 

DIRWALKEXE application for demonstrating 
directory walking 

DIRWALKC listing, 654-61 
DIRWALKRC listing, 661-63 
overview, 651-54, 652 

DISKINFO.EXE application for viewing disk 
information 

dialog box examples, 584-85 
DISKINFO.C listing, 586-91 
DISKINFO.RC listing, 592-94 
overview, 583-85,584-85 

DLL, 108, 208-12 
EXE 

memory-mapped, 208-12 
module definition (DEF) files and, 507 
physical storage and, 107-8 
sections of, 514-18 
sharing data across mappings of, 514-18 (see 

also MODUSE.EXE application to 
simulate the GetModuleUsagefunction) 
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files, continued 

file attributes 
file flags, 642 
file size, 643 
file time stamps, 643-47 
introduced, 642 

FILECHNG.EXE application to demonstrate 
change notifications 

FILECHNG.C listing, 669-80 
FILECHNG.RC listing, 680-82 
overview, 666-69, 667 

filename conventions, 571-72 
forcing cached data to be written to disk, 612 
handles for, 312 
header (see header files) 
introduced, 569-71 
locking regions of, 612-15 
memory-mapped (see memory-mapped files) 
module definition (DEF), 507 
moving, 598-601 
objects for, 411 
opening, 602-8 
paging, 105-8, 13~ 138-39,212,223,248-49 
positioning file pointers, 610-11 
POSIX rules for accessing, 606 
reading (see asynchronous file I/ 0; synchronous 

file I/O) 
renaming, 601 
searching for, 647-51 (see also DIRWALKEXE 

application for demonstrating directory 
walking) 

setting the end of file, 611 
size of, 643 
swap, 105 
synchronous I/ 0 with (see synchronous file 

I/O) 
system operations, 573-76 
text, reversing contents of (see FILEREV.EXE 

application to reverse contents of 
Unicode or ANSI text files) 

unlocking regions of, 612-15 
views of, 220-23 
volume-specific information, 576-86 (see also 

DISKINFO.EXE application for viewing 
disk information) 



files, continued 
WINNT.H, 57, 80 
writing (see asynchronous file I/O; synchronous 

file I/O) 
FILLSHARLREAD flag, 602-3, 612 
FILE-BHARE_WRITE flag, 602, 612 
file systems 

CD-ROM File System (CDFS), 570-71 
change notifications, 663-66 (see also 

FILECHNG.EXE application to demon­
strate change notifications) 

File Allocation Table (FAT), 569-71 
High Performance File System (HPFS), 569, 570 
NT File System (NTFS), 569, 570 
Object File System (OFS), 576 

file time stamps, 643-47 
FILETIME structure, 644, 645-46 
FileTimeToDosDateTime function, 646 
FileTimeToLocalFileTime function, 645 
FileTimeToSystemTime function, 645 
FilterFunc function, 750 
finally blocks 

in exception filters and exception handlers, 
713,722-26,725,740 

software exceptions and, 758, 760 
in termination handlers, 685-93, 695-700, 702, 

703, 704 
FindCloseChangeNotification function, 666 
FindClosefunction, 599, 601, 651 
FindFirstChangeNotification function, 664-65, 667 
FindFirstChildDirfunction, 653 
FindFirstDirfunction, 654 
FindFirstFile function, 599, 601, 649-51, 652-53, 

665 
FindNextChangeNotification function, 666, 667, 668 
FindNextChildDir function, 653 
FindNextFilefunction, 599, 601, 651, 652-53 
FindWindowfunction, 19,811,818 
/FIXED switch, 209 
FlushFileBuffers function, 612 
FlushlnstructionCachefunction, 836 
Flush ViewOjFile function, 224 
forcing cached data to be written to disk, 612 
foreground processes, 73 
FORMAT command, 577 
FORMAT_PARAMETERS structure, 582 

FORWARD_WM_* macro, 884 
free address space 

defined, 102 
described,113 
in Windows 95, 120-25, 125-26 
in Windows NT, 112-13, 113-15, 115-19, 

119-20 
free function, 272 
FreeLibraryA ndExitThread function, 489 - 90 
FreeLibrary function 

introduced,47,487,489-90,495,497 

Index 

process boundary walls and, 847, 848, 859, 861 
TLS and, 541, 544, 556 

FreeProcessMemory function, 848-57 
FreeSelectorfunction, 282 
functions. See names of individual functions 

G 
garbage collection, 179, 181, 182 
GDI32.DLL, 99, 101,481 
GDI (Graphics Device Interface) objects, 11, 12 
Generic Diacritical Marks Unicode character set, 

786 
GENERIC~AD flag, 609 
GENERIC_WRITE flag, 609, 612 
GetActiveWindow function, 455, 46] 
GetAsyncKeyState function, 457 
GetCapture function, 461 
GetClipCursor function, 461 
GetCodeInfo function, 282 
GetCommandLineA function, 797 
GetCommandLinefunction, 20-21, 796-97 
GetCommandLineW function, 797 
GetCurrentDirectory function, 26,594-95,596,651, 

654 
GetCurrentProcess function, 67 
GetCurrentProcessld function, 67, 871 
GetCurrentThread function, 67 
GetData function, 483 
lnitDiskFreeSpace function, 578-80, 605 
GetDlgltem function, 885 
GetDriveTypefunction, 574-76, 583 
GetEnvironmentVariablefunction, 24 
Get Exception Code function, 726-31 
GetExceptionlnformationfunction, 731-37, 760, 

773-74, 780 
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GetExitCodeProcess function, 48, 50, 836 
GetExitCodeThreadfunction, 66, 91-92, 403, 

749-50,837,859 
GetFileAttributes function, 642-43 
GetFilelnformationByHandle function, 646-47 
GetFileSizefunction, 231, 643, 644 
GetFileTime function, 643-44, 646 
GetFocusfunction,455,461 
GetForegroundWindowfunction, 456, 461, 463 
GetFreeDiskSpace function, 583 
GetFreeSpacefunction,281 
GetFullPathNamefunction, 27, 647-48, 649 
GetKeyState function, 457 
GetLastErrorfunction 

CreateFileMappingfunction and, 246 
CreateMutex function and, 317 
GetOverlappedResult function and, 621 
LoadLibrary function and, 485 
memory-mapped files and, 209 
Unicode and, 796, 802 
Windows 95 and, 60, 231, 574, 600, 607, 614, 

624,802,838 
GetLogicalDrives function, 573, 583 
GetLogicalDriveStrings function, 573-74, 583 
GetMessage function 

keyboard input and, 454 
process boundary walls and, 818, 819 
processes and, 43 
system change notifications and, 668 
threads and, 54, 71, 424-25, 426, 428,430, 431, 

432,433,434,436 
GetModuleFileNamefunction, 15-16, 115, 488 
GetModuleHandlefunction, 16-17,488 
GetModuleUsage function, 489. See also 

MODUSE.EXE application to simulate 
the GetModuleUsage function 

GetMsgProcfunction, 815-17, 818, 819 
GetOverlappedResult function, 583, 620-24 
GetPriorityClass function, 76, 836 
GetProcAddress function, 512, 844, 845 
GetProcessAffinityMask function, 836 
GetProcessHeap function, 115, 264, 269, 271 
GetProcessTimesfunction, 59-60, 836 
GetProcessWorkingSetSize function, 836 
GetQueueStatusfunction, 413, 430-32 
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GetShortPathName function, 650 
GetStartuplnfo function, 14 
GetSystemDirectory function, 595-96 
GetSystemInfofunction, 127-28, 210 
GetThreadContextfunction, 837,838-41,846,851 
GetThreadPriority function, 836 
GetThreadSelectorEntry function, 837 
GetThreadTimesfunction, 58-59, 60,837 
getting the current directory, 594-95 
getting the system directory, 595-96 
getting the Windows directory, 596 
GetVersionExfunction,31 
GetVersion function, 30-31 
GetVolumelnformation function, 576-78, 583, 595 
GetWindowsDirectory function, 596 
GetWindowThreadProcessld function, 818 
GHND flag, 279 
GlobaLAllocfunction, 137, 277, 278, 279 
GlobalCompactfunction,281 
GlobalDiscard function, 278, 281 
GlobalDOSAlloc function, 282 
GlobalDOSFree function, 282 
GlobalFix function, 281 
GlobalFlagsfunction,278 
GlobalFreefunction,278 
GlobalHandlefunction,278 
global heaps, 261 
GlobaLLock function, 245, 277, 278, 279 
GlobaLMemoryStatus function, 137-39 
GlobalNotify function, 282 
GlobalPageLock function, 282 
GlobalPageUnlock function, 282 
GlobalReAlloc function, 278, 280 
GlobalLRUNewestfunction,281 
GlobalLRUOldest function, 281 
GlobalSize function, 278 
GlobalUnjix function, 281 
GlobalUnlockfunction,278 
global unwinds, 698, 722-26, 725 
GlobalUnWirefunction,281 
global variables 

ermo, 86-87, 89 
run-time, 14, 15 

GlobalWirefunction,281 
GMEM_DDESHARE flag, 279 



GMEM_DISCARDABLE flag, 280, 280 
GMEM_FIXED flag, 279, 280 
GMEM_LOWER flag, 280 
GMEM_MODIFYflag, 280 
GMEM_MOVEABLE flag, 279, 280 
GMEM_NOCOMPACT flag, 280 
GMEM_NODISCARD flag, 280 
GMEM_NOLBANKED flag, 280 
GMEM_NOTIFY flag, 280 
GMEM_SHARE flag, 279 
GMEM_ZEROINIT flag, 279, 280 
gmtime function, 535 
GPTR flag, 279 
granularity of address space, 102, 103, 113, 126, 

128, 129 
graphical user interface (GUI) , GUI-based 

applications, 13-15 
Graphics Device Interface (GDI) objects, 11, 12 
Greek Unicode character set, 786 
GUI (graphical user interface), GUI-based 

applications, 13-15 

H 
HAL (Hardware Abstraction Layer), porting, 4 
HANDLE_MESSAGE macro, 883 
handles 

closing, 44-45 
file, 312 
instance, 15-19 
process, 67-70 
process-relative, 12,317 
thread,67-70,311-12 

HANDLE_ WM_ * macros, 883-84 
Hardware Abstraction Layer (HAL), porting, 4 
hardware exceptions, 712 
header files 

ADVWIN32.H, 887-94 
DLL,513 
INJLIB.H, 860, 869, 869 
MODULE.H,521 
PMRSTSUB.H, 832 
PROCMEM.H,857 
SOMELIB.H,552-53 
STRING.H, 788, 790 
SWMRG.H,395-96 

Index 

header files, continued 
TCHAR.H, 790, 791-92,793 
VMQUERY.H, 157-59 
WINBASE.H, 727, 835 
WINDEF.H,881 
WINDOWSX.H, 880-86 
WINERROR.H, 730, 759 
WINNT.H, 57, 80, 737, 841 
WINUSER.H, 795 

HeapAllocfunction, 267, 269-70, 271, 275, 440, 
654, 758, 759 

HeapCreatefunction, 267-69, 271, 274-75, 492 
HeapDestroy function, 272, 276, 494 
HeapFreefunction, 271, 275-76, 441, 495, 544 
HEAP _GENERATLEXCEPTIONS flag, 267, 268, 

269-70,758 
HEAP _NO_SERIALIZE flag, 267, 268, 269, 270, 

271,274 
HeapReAllocfunction, 270-71, 271 
HEAP _REALLOC_IN_PLACLONLY flag, 

270,271 
heaps 

16-bit Windows functions 
introduced,277-78 
with semantic changes, 279, 280, 279-80 
that have been removed from Win32, 

282,282 
that port to Win32, 278, 278 
that should be avoided in Win32, 280-81, 

281 
blocks of memory for 

allocating, 269-70 
freeing, 271 
obtaining the size of, 271 

BRANCH structure 
application protection and, 264-65, 265 
efficient memory management and, 265, 266 
local access and, 265-66 

C++ use, 272-76 
changing the size of blocks of memory with, 

270-71 
component protection, 264-65, 265 
creating, 264-71 
default,262-64 
defined, 262 
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heaps, continued 
destroying, 272 
DLLs and, 261, 262-63 
global, 261 
introduced, 261-62 
local, 261 
NODE structure 

application protection and, 264-65, 265 
efficient memory management and, 265, 266 
local access and, 265-66 

physical storage and, 262 
HeapSizefunction,271 
/HEAP switch, 262-63 
HEAP _ZERO_MEMORY flag, 269, 270-71 
Hebrew Unicode character set, 786 
High Performance File System (HPFS), 569, 570 
high priority, 38, 72, 74, 76, 77, 78,85 
HIGH_PRIORlTY_CLASS flag, 38, 67, 72,75,76 
/HIGH priority switch, 76 
HIMEM.SYS device driver, 95 
HKEY_CURRENLUSER key, 23 
HKEY_LOCAL_MACHINE key, 22, 813,813 
HPFS (High Performance File System), 569, 570 

I 
IBM PC computer, 93-94 
IBM PowerPC processor. See PowerPC CPU 
.idata section in DLL or EXE files, 516 
idle priority, 38, 72, 74, 77, 78,85 
IDLE_PRIORITY_CLASS flag, 38, 72, 74, 75 
image address space 

described, 114 
in Windows NT, 112-13, 113-15, 115-19, 

119-20 
image ofEXE files, 108 
image walk DLL (IMGWALK.DLL), 873, 873-76 
implicit linking of DLLs, 484-85 
importing functions and variables from DLLs, 

507-13 
IncrementNum function, 290-91 
inheritance 

example, INHERlT.C listing, 35-36 
sharing data between processes with, 247-48 

inherited kernel objects, 27-30 

910 

InitializeCriticalSection function, 288-89, 291, 370 
injecting DLLs 

using a function 
AllocProcessMemory function, 848-57, 859, 862 
FreeProcessMemory function, 848-57 
hand-coded machine language, 845-48 
InjectLib function for (see InjectLib function) 
introduced, 843-45 
summarized,876-77 

using remote threads, 834-35, 876-77 
using the registry, 813, 813-15 
using Windows hooks, 815-17, 876-77 (see also 

PMREST.EXE application to subclass the 
Program Manager) 

InjectLibA function, 860-64 
InjectLib function 

InjectLibA function, 860-64 
InjectLibWfunction,860-64 
InjectLibWorA function, 860-64 
INjLIB.C listing, 864-69 
INjLIB.H listing, 869 
introduced, 857-59 
macro, 860, 869 
testing 

image walk DLL (IMGWALK.DLL), 873, 
873-76 

introduced, 870 
TINjLIB.EXE application to test the InjectLib 

function, 870-72 
InjectLibWfunction, 860-64 
InjectLibWorA function, 860-64 
INjLIB.H header file, 860, 869 
INjLIBlNFO structure, 849, 857, 858-59, 861, 862, 

863 
InputCompletion function, 628-29 
input/output (I/O). See also local input state 

deserialized input, 447-52 
file (see asynchronous file 1/ 0; synchronous file 

I/O) 
serialized input, 447 

instance handles, 15-19 
InterlockedDecrement function, 414-15, 523 
InterlockedExchangefunction, 414-15 
Interlockedlncrementfunction, 377, 414-15, 523 



isalpha function, 800 
IsCharAlpha function, 800 
IsCharAlphaNumeric function, 800 
IsCharLowerfunction, 800 
IsCharUpperfunction,800 
IsDBCSLeadByte function, 784, 784, 785 
IsDialogMessage function, 668-69 
IsDlgButtonChecked function, 300 
islowerfunction, 800 
IsTextUnicodefunction, 231, 801-2 
isupper function, 800 
Is WindowUnicode function, 807 

J, K 
JOIN command, 575, 576 
Kernel. See Windows NT Kernel 
KERNEL32.DLL, 55, 99, 101, 481, 504-6, 845, 861 
kernel objects, 10-12 

inherited, 27-30 
keyboard input and focus, 453-57 

L 
Latin Unicode character set, 786 
LB_GETCOUNT message, 884-85 
_lcreat function, 602 
_leave compiler keyword, 696-97, 702 
LeaveCriticalSection function, 290, 291, 293, 295, 

300,321,322,371 
LHND flag, 279 
LIBC.LIB library for single-threaded applications, 

86 
LIBCMT.LIB library for multithreaded applica-

tions,86 
LibMain function, 491, 493 
LIBNAME macro, 895-96 
LimitEmsPages function, 281 
linker directives, 890-94 
linker switches 

/DLL,482 
/FIXED,209 
/HEAP,262-63 
/SECTION, 212, 517 
/STACK,197 

linking DLLs 
explicitly, 485-90 
implicitly, 484-85 

Index 

LISLAB.EXE application laboratory for local input 
states 

LISLAB.C listing, 467-78 
LISLAB.RC listing, 478-80 
overview, 460,460-67,462,466, 467 

LMEM_DISCARDABLE flag, 280, 280 
LMEM_FIXED flag, 279, 280 
LMEM_MODIFY flag, 280 
LMEM_MOVEABLE flag, 279, 280 
LMEM_NOCOMPACT flag, 280 
LMEM_NODISCARD flag, 280 
LMEM_NOTIFY flag, 280 
LMEM_ZEROINIT flag, 279, 280 
LoadIcon function, 15 
LoadLibraryA function, 835, 844, 847, 848, 859, 861 
LOAD_LIBRARY_AS_DATAFILE flag, 486-87 
LoadLibraryExfunction, 485-87, 492, 493, 512 
LoadLibrary function 

DLLs and, 485, 487, 488, 492, 493, 496, 499, 
512,518,523 

memory-mapped files and, 208 
process boundary walls and, 814, 835, 843, 859 
TLS and, 541, 544, 556 

LoadLibraryWfunction, 835, 859, 861 
LoadModulefunction, 33 
LoadResStringfunction, 542 
LoadStringA function, 801 
LoadStringfunction, 492, 542, 801 
LOAD_WITH_ALTERED_SEARCH_PATH flag, 

487 
local access and heaps, 265-66 
LocaLAllocfunction, 278, 279,483 
LocalCompactfunction, 281 
LocalDiscard function, 278, 281 
LocalFileTimeToFileTime function, 645 
LocalFlags function, 278 
LocalFreefunction, 278 
LocaUIandlefunction, 278 
local heaps, 261 
Local/nit function, 282 
local input state 

introduced, 452-53 
keyboard input and focus, 453-57 
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local input state, continued 
LISLAB.EXE application laboratory for local 

input states 
LISLAB.C listing, 467-78 
LISLAB.RC listing, 478-80 
overview, 460,460-67,462, 466, 467 

mouse cursor management, 457-60 
LocalLock function, 278, 279 
LocalReAlloc function, 278, 280 
LocalShrink function, 281 
LocalSize function, 278 
LocalUnlock function, 278 
local unwinds, 687-88 
LOCKFILLEXCLUSlVE_LOCKflag, 615 
LockFileExfunction, 614-15 
LOCKFILLF AIL_IMMEDIATELY flag, 615 
LockFilefunction, 612-15 
locking physical storage in RAM, 195-97 
locking regions of files, 612-15 
LockSegment function, 281 
logical drives, 573-76 
long filenames, 569, 595 
_lopen function, 602 
low priority, 76 
/LOW priority switch, 76 
LPBYfE data type, 797 
LPCTSTR data type, 794 
LPCWSTR data type, 794 
LPSTR data type, 796, 797 
LPTR flag, 279 
LPTSTR data type, 794, 796, 797, 800 
LPWSTR data type, 794 
_lread function, 608, 609 
IstrcatA function, 798 
lstrcat function, 798, 798 
lstrcatWfunction, 798 
lstrcmp function, 798, 798, 799 
lstrcmpi function, 798, 798, 799 
lstrcpy function, 798 
lstrlen function, 798 
_lwrite function, 608, 609 
LZ32.DLL, 481 

M 
macros 

API,886 
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macros, continued 
ARRAY_SIZE, 889 
BEGINTHREADEX, 889-90 
child control, 884-85 
FORWARD_WM_*, 884 
HANDLLMESSAGE, 883 
HANDLLWM_*, 883-84 
InjectLib function, 860, 869 
LIBNAME, 895-96 
MAKELONG, 881 
STRICT,888,889,890 
_TEXT, 793-94, 797 
UNICODE, 794, 795, 801, 888, 890 
_UNICODE, 790, 793, 794, 800-801, 888, 890 

main function, 13, 32 
MAKELONGmacro, 881 
mallocfunction, 14,90,98,99,272,716 
manual-reset events, 364, 365-66. See also auto-

reset events; BUCKET.EXE (bucket of 
balls) application 

mapped address space 
described, 114 
in Windows NT, 112-13, 113-15, 115-19, 

119-20 
mapping DLLs into process address space, 484-90 
mapping file data into process address space, 

220-23 
MapViewOJFileExfunction, 240-41, 245, 247, 258 
MapViewOjFilefunction, 220-23, 224, 226, 228, 

231,240-44,245,247,258 
maximum memory address, 128, 129 
MAXIMUM_SUSPEND_COUNT value, 80 
MDI (multiple document interface), child threads 

and,55 
memcpy function, 541, 698 
memory. See address space; heaps; physical storage; 

random access memory (RAM); virtual 
memory management 

MEMORY_BASIC_INFORMATION structure, 
145-47,852,873 

memory files. See memory-mapped files 
memory management. See also virtual memory 

management 
efficient, with heaps, 265, 266 
system activity, 138, 138 



memory management, continued 
system copy-on-write feature, 211-12 

memory-mapped files 
base address, 240-41 
coherence and, 229-30 
data, 212-14 
DLL,208-12 
EXE,208-12 
FILEREV.EXE application to reverse contents of 

Unicode or ANSI text files 
FILEREV.C listing, 233-38 
FILEREV.RC listing, 238-39 
overview, 231-33,233 

introduced, 108, 207 
MMFSHARE.EXE application to transfer data 

among processes 
MMFSHARE.C listing, 251-55 
MMFSHARE.RC listing, 255-57 
overview, 250, 250-51 

paging files and, 248-49 
sharing data among processes with, 244-48 
sparsely committed, 257-59 
using 

closing file-mapping objects and file objects, 
225-26 

creating file kernel objects, 215-17 
creating file-mapping kernel objects, 217-20 
introduced, 215 
mapping file data into process address space, 

220-23 
opening file kernel objects, 215-17 
processing big files using, 212-14, 227-28 
unmapping file data from process address 

space, 224-25 
Windows 95 implementation, 241-44 
Windows NT implementation, 242-44 

MEMORYSTATUS structure, 137-39 
MEMJU:SERVE flag, 171, 258 
memset function, 763 
MEM_TOP _DOWN flag, 170, 171 
MessageBeep function, 726 
MessageBox function, 542 
message crackers, 879-84 

Index 

messages 
posting messages to thread message queues, 

423-25 
sending data with, 436-39 (see also 

COPYDATA.EXE application for copying 
data) 

sending messages to windows, 425-30 
Win32 message queue architecture, 422-23, 423 

Microsoft Foundation Classes, 879 
Microsoft Overlay Virtual Environment (MOVE), 

94 
Microsoft Visual C++ 

_declspec(thread) prefix, 555, 557, 653-54 
exception handling, 684 
heap use, 272-76 
PSTAT.EXE utility for process and thread 

information, 80, 80-84 
PVIEW.EXE utility for process and thread 

information, 80, 84-85, 85 
run-time libraries, 86-92 
stack checking with, 206 
WINDOWSX.H file in, 880-86 

Microsoft Win32 application programming 
interface (API) 

areas covered by, 2 
CreateFile function and, 217 
error codes, 759 
file coherence and, 229 
implementation, 5-7 
introduced,I-2 
message queue architecture, 422-23,423 
porting from 16-bit Windows to (see porting 

from 16-bit Windows to Win32) 
sharing data among processes, 244-48 
Windows Kernel objects and, 10-12 

Microsoft Win32s platform, Win32 implementa­
tion on, 2-3, 5-7 

Microsoft Windows 
getting the Windows directory, 596 
sharing data among processes, 244-48 
version information, 30-32 

Microsoft Windows 3.x. See 16-bit Windows 
Microsoft Windows 95 

address space maps, 120-25, 125-26 
application address spaces, 451 
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Microsoft Windows 95, continued 
application base addresses, 16 
asynchronous file I/O, 607, 609, 617 
background processes, 73 
CALC.EXE import table, 508-11 
copy-on-write protection, 111, 225 
CreateFileMappingfunction, 218 
CreateRemoteThread function, 838 
CreateThread function lpIDThread parameter 

NULL value, 64 
DeleteFile function and, 598 
DeviceIoControl function, 621 
DLL files, 108 
DosDateTimeToFileTime function, 646 
environment variables, 22 
EXE files, 108 
file coherence, 230 
FileTimeToDosDateTimefunction, 646 
foreground processes, 73 
GetLastErrorfunction, 60, 231, 574, 600, 607, 

614,624,802,838 
GetLogicalIJrives function, 583 
GetLogicalIJriveStrings function, 574, 583 
GetOverlappedResultfunction, 621 
implementation detail icon, 7 
injecting DLLs, 813 
IsTextUnicodefunction, 231, 802 
LockFileEx function, 614 
locking and unlocking storage, 197 
long filenames, 569, 595 
Map ViewOfFileEx function, 241 
Map ViewOfFile function, 222 
memory management, 105 
memory-mapped file implementation, 241-44 
MEM_TOP _DOWN flag, 171 
MoveFileEx function, 600 
multiple instances ofDLL or EXE files, 212 
operating system memory, 97 
PAGE_READWRITE protection attribute, 225 
page swapping, 95-96 
PAGE_WRITECOPYprotection attribute, 218 
paging files, 212, 223 
preemptive multitasking, 419-21 
process address space, 97-99, 98, 170,809 
process CPU times, 60 
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Microsoft Windows 95, continued 
protection attributes, 109, Ill, 172, 195 
PVIEW.EXE utility, 85 
raw input thread (RIT) , 449 
ReadFileEx function, 624 
ReadFile function, 609, 617 
SEC_IMAGE flag, 219 
SE~NOCACHE flag, 218 
SEC_RESERVE flag, 259 
START command, 76 
switching threads, 449 
TerminateThread function, 65 
thread CPU times, 60 
thread stacks, 201-4, 202, 204 
TLS internal data structures, 537 
Unicode, 787-88 
UnlockFileExfunction, 614 
VirtualAlloc function, 259 
Win32 implementation, 4-5 
Windows NT vs., 5, 6 
WriteFileEx function, 624 
WriteFile function, 609, 617 

Microsoft Windows NT 
address space maps, 112-13, 113-15, 115-19, 

119-20 
application address spaces, 451 
application base addresses, 16 
background processes, 73 
complementary threads, 54 
CreateRemoteThread function, 837 
CreateThread function, 837 
Create Thread function lpIDThread parameter 

NULL value, 64 
DLL files, 108 
DLL function exporting, 506-7 
DosDateTimeToFileTime function, 646 
environment variables, 22-23 
Executive address space, 101 
EXE files, 108 
ExitThread function, 65 
file coherence, 230 
FileTimeToDosDateTime function, 646 
foreground processes, 73 
implementation detail icon, 7 
introduced, 3-4 



Microsoft Windows NT, continued 
Kernel address space, 101 
long filenames, 569, 595 
MapViewOjFileExfunction, 241 
Map ViewOjFile function, 222 
memory management, 105 
memory-mapped file implementation, 242-44 
multiple instances ofDLL or EXE files, 212 
multiprocessing systems, 10 
operating system memory, 96 
page swapping, 95-96 
paging files, 107, 212 
PERFMON.EXE application, 377-79 
preemptive multitasking, 419-21 
process address space, 100, 100-102, 170 
raw input thread (RIT) , 449 
realtime priority, 75 
SEC_RESERVE flag, 259 
sharing data among processes, 245-46 
switching threads, 449 
Task Manager, high priority for, 74 
TerminateThread function, 65 
thread stacks, 65 
TLS internal data structures, 537 
unhandled kernel-mode exceptions, 781 
Unicode, 263, 787 
VirtuafFreefunction, 259 
Win32 implementation, 3-4, 5-7 
window classes and procedures, 806-8 
Windows 95 vs., 5, 6 

minimum memory address, 128, 129 
MIPS CPU 

allocation granularity, 102 
CONTEXT structure, 737, 841,841-42 
execute page protection, 863 
function's return address, 838 
page size, 102, 103, 104, 128, 129 
process address space, 103, 104 
protection attributes, 109 
reserved address space, 101 
stack pointer's register, 851 
stack space and, 205 

MMFSHARE.EXE application to transfer data 
among processes 

MMFSHARE.C listing, 251-55 
MMFSHARE.RC listing, 255-57 
overview, 250, 250-51 

Modified Letters Unicode character set, 786 
module definition (DEF) files, 507 
MODUSE.EXE application to simulate the 

GetModuleUsage function 
MODULE.C listing, 519-21 
MODULE.H listing, 521 
MODULE.RC listing, 522-23 
MODUSE.C listing, 525-28 
MODUSE.RC listing, 528-29 
overview, 518, 523-25, 525 

mouse cursor management, 457-60 

Index 

MOVE (Microsoft Overlay Virtual Environment), 
94 

MOVEFILE_COPY_ALLOWED flag, 600 
MOVEFILLDELALUNTILREBOOT flag, 

600-601 
MoveFileEx function, 598-601 
MoveFilefunction, 598-601 
MOVEFILLREPLACLEXISTING flag, 600 
MoveMemory function, 225 
moving files, 598-601 
MS-DOS 

address space, 96 
File Allocation Table (FAT), 569-71 
FORMAT command, 577 
JOIN command, 575, 576 
SUBST command, 576 

MSG structure, 432, 433 
MsgWaitForMultipleObjects function, 413, 667-68 
MSVCRT20.DLL library, 86, 90 
MSVCRT.LIB library for dynamically linking the 

MSVCRT20.DLL library, 86, 90 
MultiByteToWzdeCharfunction, 802-3, 804 
MULTINST.EXE application to prohibit multiple 

instances of applications from running 
MULTINST.C listing, 530-31 
MULTINST.RC listing, 532-33 
overview, 530 

multiple document interface (MDI) , child threads 
and,55 

multiple instances of applications. See 
MULTINST.EXE application to prohibit 
multiple instances of applications from 
running 

multiple instances ofDLL or EXE files, 209-12, 
210,211 
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multiple threads, 267-68. See also BUCKET.EXE 
(bucket ofbaUs) application; thread 
synchronization 

multiprocessing systems and Windows NT, 10 
multitasking 

non-preemptive, in 16-bit Windows, 417-19 
preemptive, in Windows 95 and Windows NT, 

419-21 
mutexes. See also BUCKET.EXE (bucket of balls) 

application; SPRMRKT.EXE (supermarket 
simulation) application 

abandoned,321-22 
introduced,316-17 
using, instead of critical sections, 318-19, 

320-21 
MUTEXES.EXE application to test mutexes 

MUTEXES.C listing, 322-30 
MUTEXES.RC listing, 330-32 
overview, 322 

mutex objects, 12, 28 

N 
naming conventions for directories and files, 

571-72 
new operator, 272-76 
NODE structure of heaps 

application protection and, 264-65, 265 
efficient memory management and, 265, 266 
local access and, 265-66 

non-preemptive multitasking, in 16-bit Windows, 
417-19 

non signaled objects, 311-15 
NONZEROLHND flag, 280 
NONZEROLPTR flag, 280 
normal priority, 38, 72,72-73,76,77, 78,85 
NORMAL_PRIORITY...ClASS flag, 38, 43-44, 72,75 
/NORMAL priority switch, 76 
NORM_IGNORECASE flag, 799 
NORM_IGNOREKANATYPE flag, 799 
NORM_IGNORENONSPACE flag, 799 
NORM_IGNORESYMBOLS flag, 799 
NORM_IGNOREWlDTH flag, 799 
NTDLL.DLL, 845 
NT File System (NTFS), 569, 570 
NULL-pointer assignments, 98, 100, 101 
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o 
Object File System (OFS), 576 
objects 

console input, 312 
CRITICAL_SECTION, 370 
file, 411 
GDI, 11, 12 
inherited kernel, 27-30 
kernel, 10-12, 27-30 
mutex, 12, 28 
nonsignaled,311-15 
signaled,311-15 
SWMRG.C listing, 390-95 
SWMRG compound synchronization, 369-76 
SWMRG.H listing, 395-96 
thread synchronization, 283, 311-16 (see also 

critical sections; events; mutexes; sema­
phores) 

User, 11, 12 
OLPARSE flag, 647 
OFS (Object File System), 576 
OPEN_ALWAYS flag, 603 
openEventfunction, 364-65 
OPEN_EXISTING flag, 603 
op~ikfunction,215,602,647,796 

op~ikAfappingfunction,220,247,248,249,250 

opening file kernel objects, 215-17 
opening files, 602-8 
openAfutexfunction, 29, 317, 334 
openProcess function, 870 
open~aPhorefunction,334 

operating system version, 30-32 
_osverrun-time global variable, 15 
OSVERSIONINFO structure, 31-32 
OutputCompktion function, 629 
overflow, stack, 204-6. See also SEHSOFT.EXE 

application to demonstrate software 
exceptions 

OVERLAPPED structure, 583, 615, 617-23 
overlay technology, 94 

P 
PAGE_EXECUTE protection attribute, 109, 172, 

195 
PAGE_EXECUTE_READ protection attribute, 

109,172,195,219 



PAGE_EXECUTE_READWRITE protection 
attribute, 109, 172, 195 

PAGE_EXEC UTE_ WRlTECOPY protection 
attribute, 109, 110, 119-20, 172, 194 

PAGE_GUARD protection attribute, 111, 120, 172, 
203, 728 

PAGE_NOACCESS protection attribute, 109, Ill, 
171,172,194,195,196,203 

PAGE_NOCACHE protection attribute, Ill, 120, 
172,218 

PAGE_READONLYprotection attribute, 109, 172, 
173,195,218,220 

PAGE_READWRlTE protection attribute, 109, 
172,173,194,195, 197,203, 21~220, 
222,225 

page size, 102, 103, 104, 128, 129 
page swapping, 95-96 
PAGE_WRlTECOPYprotection attribute, 109, 

110,119-20, 172, 194,21~220,222 
paging files, 105-8, 138, 138-39,212,223,248-49 
parent processes, 27-28, 29-30 
PEB (process environment block), 103 
PeekMessagefunction, 43, 52, 419, 424-25, 426, 

428,431,432,434,436,668,669 
Pentium CPU, 96 
PERFMON.EXE application, 377-79 
Phonetic Unicode character set, standard, 786 
physical storage. See also address space; random 

access memory (RAM); virtual memory 
management 

committing, 103-4, 172-77 
data access and, 106, 106-7 
decommitting, 104, 177-79 
DLL files and, 108 
EXE files and, 107-8 
heaps and, 262 
locking, in RAM, 195-97 
paging files and, 105-8 
protection attributes, 108-11 
RAM and, 105-8 
swap files and, 105 
unlocking, in RAM, 196-97 

PM_OnActiveApp function, 820 
PM_REMOVE flag, 668 

Index 

PMREST.EXE application to subclass the Program 
Manager 

overview, 817-20 
PMREST.C listing, 821-22 
PMREST.RC listing, 822-24 
PMRSTSUB.C listing, 824-32 
PMRSTSUB.H listing, 832 
PMRSTSUB.RC listing, 833-34 

PMREST.EXE sections, 515 
PMRSTSUB.DLL, 515, 516, 817-20 
PMSubclass function, 819-20 
polling and thread synchronization, 284-85 
porting 

HAL,4 
Kernel,4 

porting from 16-bit Windows to Win32 
AnsiNext function, 785 
AnsiPrev function, 785 
CharNext function, 785 
CharPrev function, 785 
CreateFilefunction, 215-17 
creating processes, 33 
DLL assembly modules, 491 
DllMainfunction, 491, 493 
DLL management, 483-84 
GetModuleUsage function, 489 
heap functions 

introduced,277-78 
with semantic changes, 279, 280, 279-80 
that have been removed from Win32, 

282,282 
that port to Win32, 278, 278 
that should be avoided in Win32, 280-81, 

281 
heaps for sharing data, 261 
icon for important information, 7 
instance handles, 17-18 
LibMain function, 491, 493 
LoadLibrary function, 485 
module definition (DEF) files, 507 
DpenFilefunction, 215 
PostAppMessage function, 425 
PostMessagefunction, 424 
PostThreadMessagefunction, 425 
SetMessageQueue function, 424 
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porting from 16-bit Windows to Win32, continued 
THREAD INFO structure, 424 
thread message queues, 424 
Windows Exit Procedure (WEP) function, 491 

positioning file pointers, 610-11 
POSIX compatibility, 570, 606 
PostAppMessage function, 425 
posting messages to thread message queues, 

423-25 
PostMessagefunction, 245, 423-24, 425, 429, 434, 

524,818 
PostQuitMessagefunction, 432, 435 
PostThreadMessage function, 424-25 
PowerPCCPU 

allocation granularity, 102 
page size, 102, 103, 104, 128, 129 
process address space, 103, 104 
protection attributes, 109 
stack space and, 205 

#pragma compiler directive, 212, 516-17, 888, 
891-96 

preemptive multitasking, in Windows 95 and 
Windows NT, 419-21 

preemptive time scheduling of threads, 419-21 
primary thread, 10, 13 
printffamily of functions, 800-801 
priority 

base, 77-79 
dynamic,79 
dynamic boosting of thread priority levels, 

78-79 
high,38, 72,74,76,77, 78,85 
idle, 38, 72, 74, 77, 78, 85 
low, 76 
normal, 38, 72, 72-73, 76, 77, 78,85 
process priority classes, 38, 72-76 
PVIEW.EXE utility and, 85 
realtime, 38, 72,74-75,76,77, 78,79,85 
relative, 76-79 
scheduling threads and, 72-76 
screen-saver applications, 43-44, 74 
time-critical, 77, 78, 85 

private address space 
described, 113 
in Windows 95, 120-25, 125-26 
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private address space, continued 
in Windows NT, 112-13, 113-15, 115-19, 

119-20 
process boundary walls 

injecting DLLs 
using a function (see injecting DLLs, using a 

function) 
using remote threads, 834-35, 876-77 
using the registry, 813, 813-15 
using Windows hooks, 815-17, 876-77 (see 

also PMREST.EXE application to subclass 
the Program Manager) 

introduced,809-1O 
PMREST.EXE application to subclass the 

Program Manager 
overview, 817-20 
PMREST.C listing, 821-22 
PMREST.RC listing, 822-24 
PMRSTSUB.C listing, 824-32 
PMRSTSUB.H listing, 832 
PMRSTSUB.RC listing, 833-34 

subclassing windows created by other processes, 
810-12,811 

Win32 functions that affect other processes 
CreateRemoteThread function, 5, 836, 837-38, 

844-46,849,850,876-77 
GetThreadContextfunction, 837, 838-41, 846, 

851 
introduced, 835-37 
ReadProcessMemory function, 99, 836, 843, 849, 

853 
SetThreadContextfunction, 837, 841-42, 846 
VirtualProtectExfunction, 836,843,849, 

862-63 
VirtualQueryEx function, 836, 842, 852 
WriteProcessMemory function, 99, 836, 843, 

846,849,852 
process environment block (PEB), 103 
processes. See also threads 

address space 
accessing another process's address space, 

809-10 (see also process boundary walls) 
Alpha CPU, 103, 104 
committing storage in reserved regions, 

172-77 



processes, address space, continued 
introduced, 9-10, 18,57,95,96-97 
mapping DLLs into, 484-90 
mapping file data into, 220-23 
maximum memory address, 128,129 
minimum memory address, 128, 129 
MIPS CPU, 103, 104 
PowerPC CPU, 103, 104 
releasing regions in, 177-79 
reserving regions in, 169-72, 173-77 
total free regions, 138, 139 
total private bytes, 138, 139 
un mapping file data from, 224-25 
in Windows 95, 97-99, 98, 170, 809 
in Windows NT, 100, 100-102, 170 
x86 CPU family, 103, 104 

background, 73 
boundary walls for (see process boundary walls) 
child,27-30, 48-50 
command line, 20-21 
creating (see CreateProcess function) 
C run-time libraries and, 86-92 
current directory, 26-27 
current drive, 26-27 
defined,9 
detached, 50 
environment variables, 21-24, 26-27 
error mode, 25 
execution times, 59-60 
foreground, 73 
handles, 67-70 
heaps for (see heaps) 
inherited kernel objects, 27-30 
injecting DLLs into (see injecting DLLs) 
instance handles, 15-19 
introduced,9-10 
parent,27-28,29-30 
priority classes, 38, 72-76 
process-relative handles, 317 
PSTAT.EXE utility for process and thread 

information, 80, 80-84 
PVIEW.EXE utility for process and thread 

information,80,84-85,85 
sharing data among 

inheritance and, 247-48 

Index 

processes, sharing data among, continued 
memory-mapped files for, 244-48 (see also 

MMFSHARE.EXE application to transfer 
data among processes) 

subclassing windows created by other processes, 
810-12,811 

terminating, 46-48 
timing, 59-60 
Win32 functions that affect other processes 

CreateRemoteThread function, 5, 836, 837-38, 
844-46,849,850,876-77 

GetThreadContextfunction, 837,838-41,846, 
851 

introduced,835-37 
ReadProcessMemory function, 99, 836, 843, 849, 

853 
SetThreadContextfunction, 837, 841-42, 846 
VirtualProtectEx function, 836, 843, 849, 

862-63 
VirtualQJteryEx function, 836, 842, 852 
WriteProcessMemory function, 99, 836, 843, 

846,849,852 
Win32 process functions, 836 

PROCESS_INFORMATION structure, 44-45 
process-relative handles, 12,317 
PROCMEM.C listing for process memory func­

tions, 854-57 
PROCMEM.H listing for process memory func­

tions, 857 
Program Manager. See PMREST.EXE application 

to subclass the Program Manager 
project settings, 895, 895-96 
protected mode, 94, 95 
protection attributes, 108-11, 194-95 
PSTAT.EXE utility for process and thread 

information, 80, 80-84 
PulseEventfunction, 366, 399 
PVIEW.EXE utility for process and thread 

information, 80, 84-85, 85 

Q 
QS-ALLEVENTSflag, 431 
QS_ALLINPUTflag, 431 
QS_HOTKEYflag, 431,431 
QS_INPUT flag, 431, 433 

919 



ADVANCED WINDOWS 

QS_KEYflag, 430, 431,431,433 
QS_MOUSEBUTTON flag, 430, 431, 433 
QS_MOUSE flag, 430, 431 
QS_MOUSEMOVE flag, 431, 433 
QS_PAINT flag, 430, 431,431-32,433,434,436 
QS_POSTMESSAGE flag, 431,432, 433 
QS_QUIT flag, 432, 433, 434, 435 
QS_SENDMESSAGE flag, 426, 431, 432, 433 
QS_TIMER flag, 431, 432, 433,434 
quantums (time slices) for threads, 10, 11 

R 
RaiseException function, 758-61, 763 
random access memory (RAM). See also address 

space; physical storage; virtual memory 
management 

backing, 108 
copy-on-write protection, 110 
locking physical storage, 195-97 
page swapping, 95-96 
physical storage, 105-8 
protection attributes, 108-11 
setup programs, 108 
total bytes available, 138, 138 
unlocking physical storage, 196-97 

raw input thread (RIT) , 448-49, 449, 454, 454-55 
.rdata section in DLL or EXE files, 516 
ReadFikExfunction, 624-25,627,628 
ReadFilefunction, 229, 608-10, 613, 617-23, 624 
reading files. See asynchronous file 1/0; synchro-

nous file I/O 
read mode, 94, 95 
ReadProcessMemory function, 99, 836, 843, 849, 853 
realtime priority, 38, 72,74-75,76,77, 78,79,85 
REALTIME_PRIORITY_CLASS flag, 38, 72,74-75 
lREALTIME priority switch, 76 
RecalcFunc function, 284-85 
regions in address space, 102-3 
RegisterClassA function, 807 
RegisterClassfunction, 19 
RegisterClassWfunction, 807 
RegisterWindowMessage function, 524 
registry 

environment strings in, 22-23 
injecting DLLs using, 813,813-15 
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relative priority, 76-79 
ReleaseCapturefunction, 458-59,464 
ReleaseMutexfunction, 321, 322, 334, 374, 376, 502 
ReleaseSemaphorefunction, 334-35, 344, 346-47, 

373,374,375,690,723 
releasing regions in address space, 102, 177-79 
.reloc section in DLL or EXE files, 516 
remote threads, 834-35, 847, 876-77 
RemoveDirectory function, 596-97, 599 
removing directories, 596-97 
renaming files, 601 
ReplyMessagefunction, 429-30 
reserve address space, in Windows 95,120-25, 

125-26 
reserving regions in address space, 102, 169-72, 

173-77 
ResetEventfunction, 366, 374, 399, 666 
ResultCallBack function, 428 
ResumeThreadfunction, 79, 297, 320,837,846,852, 

853 
resuming threads, 79-80 
RIT (raw input thread), 448-49, 449, 454, 454-55 
round-robin scheduling of threads, 10, 11 
.rsrc section in DLL or EXE files, 516 
RTL_CRITICAL_SECTION structure, 287 
run-time global variables, 14, 15 
run-time library 

DlLMain function and, 503-4 
processes and, 86-92 
thread stack checking function, 204-6 
TLS and, 535-36 
Unicode support, 788-94 
Visual C++, 86-92 

Russian (Cyrillic) Unicode character set, 786 

S 
scheduling threads 

dynamic boosting of thread priority levels, 
78-79 

overview, 10,11,38,71-72 
priority,72-76 
relative priority, 76-79 
resuming threads, 79-80 
round-robin scheduling, 10, 11 
suspending threads, 79-80, 411-15 



screen-saver applications 
CreateProcess function and, 42-43 
priority of, 43-44, 74 
STARTLSCREENSAVER flag and, 43 

searching for files, 647-51. See also DIRW ALKEXE 
application for demonstrating directory 
walking 

SearchPath function, 648-49 
SEC_COMMIT flag, 219, 258 
SEC_IMAGE flag, 218-19 
SEC_NOCACHE flag, 218 
SEC_RESERVE flag, 219, 258, 259 
sections ofDLL or EXE files, 514-18 
/SECTION switch, 212, 517 
sectors per cluster on disks, 578-79, 579 
SECURITY_ATTRIBUTES structure, 11,28-29, 

34-35,61,217,248,316,597,603 
SEH. See structured exception handling (SEH) 
SEHEXCPT.EXE application to demonstrate 

exception filters and exception handlers 
overview, 737, 737-40, 739, 740 
SEHEXCPT.C listing, 741-47 
SEHEXCPT.RC listing, 747-49 

SEHSOFf.EXE application to demonstrate 
software exceptions 

overview, 761,761-63, 763 
SEHSOFf.C listing, 764-71 
SEHSOFf.RC listing, 771-73 

SEHSUM.EXE application to recover gracefully 
from stack overflow 

overview, 749, 749-51 
SEHSUM.C listing, 752-56 
SEHSUM.RC listing, 756-58 

SEHTERM.EXE application to demonstrate 
termination handlers 

overview, 700-704, 701, 702, 703, 704 
SEHTERM.C listing, 704-10 
SEHTERM.RC listing, 710-12 

SelectObject function, 886 
semaphores, 333-35, 366-69. See also 

BUCKET.EXE (bucket of balls) applica­
tion; SPRMRKT.EXE (supermarket 
simulation) application 

SEM_FAILCRITICALERRORS flag, 25 
SEM_NOALIGNMENTFAULTEXCEPT flag, 25 

SEM_NOGPFAULTERRORBOX flag, 25 
SEM_NOOPENFILEERRORBOX flag, 25 
SendDlgltemMessage function, 885 

Index 

sending data with messages, 436-39. See also 
COPYDATA.EXE application for copying 
data 

sending messages to windows, 425-30 
SendMessageCallback function, 427-28 
SendMessagefunction, 245, 425-30, 437, 438-39, 

441,820,884-85 
SendMessageTimeout function, 426-27 
SendNoti.fJMessagefunction, 428-29 
serialized input, 447 
serial numbers on disks, 577 
SetActiveWindow function, 455, 462, 463 
SetCapturefunction, 458-59, 463 
SetCurrentDirectoryfunction, 26, 27, 595, 651, 653, 

654 
SetCursorfunction, 459 
SetData function, 483 
SetEndOJFilefunction, 232-33, 611, 643 
SetEnvironmentVariablefunction, 24 
SetErrorModefunction, 25, 777-78 
SetEventfunction, 365-66, 375, 399, 402, 623, 777 
SetFileAttributes function, 643 
SetFilePointerfunction,610-11 
SetFileTimefunction,646 
SetFocusfunction, 454-55, 461, 462, 463 
SetForegroundWindowfunction, 456, 458, 462, 463 
SET lines in AUTOEXEC.BAT, 22 
SetMessageQueue function, 424 
SetPriorityClassfunction, 67, 75,836 
SetProcess WorkingSetSize function, 836 
SetSwapAreaSizefunction, 281 
SetThreadAfftnityMask function, 836 
SetThreadContextfunction, 837,841-42,846 
SetThreadPriorityfunction, 68, 70, 76-77, 78, 836 
SetTimerfunction, 418 
setting the end of file, 611 
SetUnhandledExceptionFilterfunction, 778-79 
setup programs, 108 
SetVolumeLabel function, 578 
SetWindowLongA function, 807, 808 
SetWindowLongfunction, 535, 808, 810-12, 816 
SetWindowLongWfunction,807,808 
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SetWindowPosfunction, 457, 462 
SetWindowsHookExfunction, 815-16, 818 
SetWindowWord function, 535 
Shared section, 516-17. See alsoPMREST.EXE 

application to subclass the Program 
Manager 

sharing data across mappings of DLL or EXE files, 
514-18. See also MODUSE.EXE applica­
tion to simulate the GetModuleUsage 
function 

sharing data among processes 
inheritance and, 247-48 
memory-mapped files for, 244-48 (see also 

MMFSHARE.EXE application to transfer 
data among processes) 

sharing thread virtualized input queues, 449-52, 
450 

ShowCursorfunction, 458 
ShowWindowfunction, 44, 820 
signaled objects, 311-15 
signal function, 87,90,91 
single-byte characters, 783, 784 
sizeojfunction, 797, 889 
Sleep Ex function, 625-26, 628 
Sleep function, 298-99, 344, 345, 346, 376, 411, 

625-26,628 
software exceptions, 712, 758-61. See also 

SEHSOFT.EXE application to demon­
strate software exceptions 

SORLSTRINGSORT flag, 799 
sparsely committed memory-mapped files, 257-59 
sprintffunction, 801 
SPRMRKT.EXE (supermarket simulation) 

application 
dialog box, 335 
ovennew,335,335-37,343-48 
results using dialog box settings, 338-43 
SPRMRKT.C listing, 348-60 
SPRMRKT.RC listing, 361-63 

Stack Check function, 206 
stacks 

overflow of (see SEHSUM.EXE application to 
recover gracefully from stack overflow) 

thread 
introduced,57,61-62,65,66, 126, 197-201 
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stacks, thread, continued 
region on machines with 4-KB pages, 198 
region with an expanded call tree, 199 
reserved memory region, 200 
run-time checking function, 204-6 
in Windows 95,201-4, 202, 204 

jSTACK switch, 197 
Standard Phonetic Unicode character set, 786 
START command, 76 
STARTF _FORCEOFFFEEDBACK flag, 42, 43 
STARTF _FORCEONFEEDBACK flag, 42, 43 
STARTLSCREENSAVERflag, 43 
STARTF_USECOUNTCHARS flag, 42 
STARTLUSEFILLATTRIBUTE flag, 42 
STARTLUSEPOSITION flag, 42 
STARTLUSESHOWWINDOW flag, 42 
STARTLUSESIZE flag, 42 
STARTF_USESTDHANDLES flag, 42 
start glass cursor, 42-43 
StartOjThreadfunction, 55-56, 61, 774, 844, 

846-48,859 
STARTUPINFO structure, 39-44 
starvation and thread priority, 71 
state of address spaces. See VMQuery listings for 

information about process virtual address 
space 

static thread-local storage (TLS) , 555-56. See also 
TLSSTAT.EXE application for static 
thread-local storage (TLS) 

STATUS_NO_MEMORYexception, 758 
strcat function, 788 
strchrfunction, 788 
strcmp function, 798 
strcmpi function, 798 
strcpy function, 726, 784, 788 
STRICT macro, 888, 889, 890 
STRING.H header file, 788, 790 
StringReverseA function, 805-6 
String Reverse function, 806 
StringReverseWfunction, 804-6 
strings 

standard C ANSI string functions and their 
Unicode equivalents, 788, 790, 788-90 

string functions in Win32, 798-801 
translating strings between Unicode and ANSI, 

802-6 



strlen function, 783, 784 
_strrevfunction, 214, 231 
strtok function, 535, 536, 539 
structured exception handling (SEH) 

C++ exception handling vs., 684 
exception filters and exception handlers (see also 

SEHEXCPT.EXE application to demon­
strate exception filters and exception 
handlers; SEHSUM.EXE application to 
recover gracefully from stack overflow) 

EXCEPTION _CONTlNULEXECUTlON, 
715, 716-18, 721, 739, 759-60, 774, 779, 
780 

EXCEPTlON_CONTlNUE_SEARCH,715, 
718-21,721,738,750,762,774,777,779 

EXCEPTlON_EXECUTLHANDLER, 715, 
715-16,717, 721, 722-26, 725,733, 
750-51,762,774,775-76,778,779 

GetExceptionlnformationfunction, 731-37, 760, 
773-74,780 

global unwinds, 698, 722-26, 725 
introduced,712-15 
more about exception filters, 726-31 

global unwinds, 698, 722-26, 725 
hardware exceptions, 712 
introduced, 176-77,683-84 
local unwinds, 687-88 
SEHEXCPT.EXE application to demonstrate 

exception filters and exception handlers 
overview, 737,737-40, 739, 740 
SEHEXCPT.C listing, 741-47 
SEHEXCPT.RC listing, 747-49 

SEHSOFT.EXE application to demonstrate 
software exceptions 

overview, 761,761-63, 763 
SEHSOFT.C listing, 764-71 
SEHSOFT.RC listing, 771-73 

SEHSUM.EXE application to recover gracefully 
from stack overflow 

overview, 749, 749-51 
SEHSUM.C listing, 752-56 
SEHSUM.RC listing, 756-58 

SEHTERM.EXE application to demonstrate 
termination handlers 

overview, 700-704, 701, 702, 703, 704 

Index 

structured exception handling (SEH), 
SEHTERM.EXE application to demon­
strate termination handlers, continued 

SEHTERM.C listing, 704-10 
SEHTERM.RC listing, 710-12 

software exceptions, 712, 758-61 (see also 
SEHSOFT.EXE application to demon­
strate software exceptions) 

StartOfThread function and, 56 
system exception processing, 721 
termination handlers, 684-700 (see also 

SEHTERM.EXE application to demon­
strate termination handlers) 

unhandled exceptions 
calling UnhandledExceptionFilteryourself, 780 
without a debugger attached, 774-77, 775 
introduced,773-74 
turning off the exception message box, 

777-79 
UnhandledExceptionFilterfunction, 774-81 
Windows NT unhandled kernel-mode 

exceptions, 781 
subdassing windows created by other processes, 

810-12,811 
SubclassProgManFramefunction, 512, 817-19 
SUBST command, 576 
Sum function, 749-51 
SumThreadFuncfunction, 750, 751 
supermarket simulation (SPRMRKT.EXE 

application) 
dialog box, 335 
overview,335,335-37,343-48 
results using dialog box settings, 338-43 
SPRMRKT.C listing, 348-60 
SPRMRKT.RC listing, 361-63 

suspending threads, 79-80, 411-15 
Suspend Thread function, 80, 297, 837 
swap files, 105 
SwitchStackBack function, 282 
SwitchStackTo function, 282 
switch statements, 881-84 
SWMRG.C listing, 390-95 
SWMRG compound synchronization object, 

369-76 
SWMRGDeletefunction, 370, 373, 377 
SWMRGDoneReadingfunction, 371, 372, 375, 376, 

377 
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SWMRGDoneWritingfunction, 371, 374, 375, 377 
SWMRG.H listing, 395-96 
SWMRGlnitializefunction, 370, 372, 373, 376 
SWMRG structure, 369-76 
SWMRGWaitToReadfunction, 371, 374, 375, 376 
SWMRGWaitToWritefunction, 370-71, 373-74, 

375,376 
synchronization. See thread synchronization 
synchronous file I/O 

forcing cached data to be written to disk, 612 
introduced,608-10 
locking regions of files, 612-15 
positioning file pointers, 610-11 
setting the end of file, 611 
unlocking regions of files, 612-15 

SYSINFO.EXE application for system information 
GetSysteminjofunction and, 127-28 
ovennew,128-29,129 
SYSINFO.C listing, 130-34 
SYSINFO.RC listing, 134-37 

system directory, 595-96 
system exception processing, 721 
SYSTEM_INFO structure, 127-28 
system operations for drives, 573-76 
SYSTEMTIME structure, 645 
SystemTimeToFikTime function, 645 
system version, 30-32 

T 
TCHAR data type, 793, 797 
TCHAR.H header file, 790, 791-92, 793 
TEBs (thread environment blocks), 103 
TerminateProcessfunction, 46-47, 66, 495, 499, 692, 

836 
TerminateThread function, 64, 65-66, 322, 499, 692, 

837,850-51 
terminating processes, 46-48 
terminating threads, 64-66 
termination handlers, 684-700. See also 

text files 

SEHTERM.EXE application to demon­
strate termination handlers 

reversing contents of (see FILEREV.EXE 
application to reverse contents of 
Unicode or ANSI text files) 
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text files, continued 
Unicode, 801-2 

_TEXT macro, 793-94, 797 
.text section in DLL or EXE files, 516 
thrashing, 107 
thread environment blocks (TEBs), 103 
ThreadFuncfunction, 291-94,857-59 
Thread function, 290, 291 
THREADINFO structure, 422, 423, 424, 453 
thread-local storage (TLS) 

dynamic, 536-41 (see also TLSDYN .EXE 
application for dynamic thread-local 
storage (TLS)) 

introduced, 535-36 
static, 555-56 (see alsoTLSSTAT.EXE applica­

tion for static thread-local storage (TLS)) 
TLSDYN.EXE application for dynamic thread-

local storage (TLS) 
ovennew,541-44,54~543 

SOMELIB.C listing, 550-52 
SOMELIB.H listing, 552-53 
SOMELIB.RC listing, 553-55 
TLSDYN.C listing, 544-48 
TLSDYN.RC listing, 548-49 

.tIs section in DLL or EXE files, 516 
TLSSTAT.EXE application for static thread-

local storage (TLS) 
ovennew, 556-59,557, 558, 559 
TLSSTAT.C listing, 559-65 
TLSSTAT.RC listing, 565-67 

thread message queues 
introduced, 422 
posting messages to, 423-25 
sending messages to windows, 425-30 
waking threads, 430-36, 433 
Win32 message queue architecture, 422-23,423 

THREAD_PRIORITY_ABOVLNORMAL flag, 77 
THREAD_PRIORITY_BELOW_NORMAL flag, 77 
THREAD_PRIORITY_ERROR_RETURN flag, 78 
THREAD_PRIORITY_HIGHEST flag, 77 
THREAD_PRIORITY_IDLE flag, 77 
THREAD_PRIORITY_LOWEST flag, 77 
THREAD_PRIORITY_NORMAL flag, 77 
THREAD_PRIORITY_TIME_CRITICAL flag, 77 
threads. See also processes 

address space, 96 



threads, continued 
base priority, 77-79 
context of, 57 
creating, 51-53 (see also CreateThread function) 

when not to create a thread, 53-55 
dynamic priority, 79 
executing, 9-10, 55-56 
execution times, 57-60 
extended wait functions and, 626 
handles, 67-70 
handles for, 311-12 
message queue (see thread message queues) 
multiple, 267-68 (see also BUCKET.EXE 

(bucket of balls) application; thread 
synchronization) 

preemptive time scheduling, 419-21 
primary, 10, 13 
process-relative handles, 317 
PSTAT.EXE utility for process and thread 

information,80,80-84 
PVIEW.EXE utility for process and thread 

information, 80, 84-85, 85 
raw input thread (RIT) , 448-49, 449, 454, 

454-55 
remote, 834-35, 847, 876-77 
resuming, 79-80 
run-time libraries and, 86-92 
scheduling 

dynamic boosting of thread priority levels, 
78-79 

overview, 10, 11,38, 71-72 
priority,72-76 
relative priority, 76-79 
resuming threads, 79-80 
round-robin scheduling, 10, 11 
suspending threads, 79-80, 411-15 

sharing virtualized input queues, 449-52, 450 
stacks 

introduced, 57, 61-62, 65, 66, 126, 197-201 
region on machines with 4-KB pages, 198 
region with an expanded call tree, 199 
reserved memory region, 200 
run-time checking function, 204-6 
in Windows 95,201-4,202,204 

starvation and priority, 71 

threads, continued 
suspending, 79-80, 411-15 
synchronizing (see thread synchronization) 
terminating, 64-66 
time slices (quantums) for, 10, 11 
timing, 57-60 
waking, 430-36,433 
Win32 thread functions, 836-37 
zero page, 71 

_threadstart function, 88 
ThreadSuperMarket function, 335 
thread synchronization 

BUCKET.EXE (bucket of balls) application 
BUCKET.C listing, 379-89 
BUCKET.RC listing, 397-99 
overview, 366-69, 368, 376-79, 378 
SWMRG.C listing, 390-95 

Index 

SWMRG compound synchronization object 
and,369-76 

SWMRG.H listing, 395-96 
critical sections 

creating, 287-88 
introduced, 285-87 
using, 288-95 
using mutexes instead of, 318-19, 320-21 

CRITSECS.EXE application to test critical 
sections 

CRITSECS.C listing, 300-308 
CRITSECS.RC listing, 308-10 
overview, 295-300, 296, 297, 298 

deadlock and, 293-94, 316 
DOCSTATS.EXE application for document 

statistics 
DOCSTATS.C listing, 403-9 
DOCSTATS.RC listing, 409-10 
overview, 400-403 

events (see also BUCKET.EXE (bucket of balls) 
application) 

auto-reset, 364, 399 (see also DOCSTATS.EXE 
application for document statistics) 

introduced,364-65 
manual-reset, 364, 365-66 (see also 

BUCKET.EXE (bucket of balls) applica­
tion) 

introduced, 283 
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thread synchronization, continued 
mutexes (see also BUCKET.EXE (bucket of balls) 

application; SPRMRKT.EXE (supermarket 
simulation) application) 

abandoned, 321-22 
introduced, 316-17 
using, instead of critical sections, 318-19, 

320-21 
MUTEXES.EXE application to test mutexes 

MUTEXES.C listing, 322-30 
MUTEXES.RC listing, 330-32 
overview, 322 

objects for, 283, 311-16 (see also critical sections; 
events; mutexes; semaphores) 

overview, 283-85 
polling and, 284-85 
semaphores, 333-35, 366-69 (see also 

BUCKET.EXE (bucket of balls) applica­
tion; SPRMRKT.EXE (supermarket 
simulation) application) 

SPRMRKT.EXE (supermarket simulation) 
application 

dialog box, 335 
overview, 335, 335-37,343-48 
results using dialog box settings, 338-43 
SPRMRKT.C listing, 348-60 
SPRMRKT.RC listing, 361-63 

suspending threads, 79-80,411-15 
throw keyword, 684 
time-critical priority, 77, 78,85 
time slices (quantums) for threads, 10, 11 
timing processes, 59-60 
timing threads, 57-60 
TINJLIB.EXE application to test the InjectLib 

function, 870-72 
TLS. See thread-local storage (TLS) 
TlsAlwcfunction,537-38,539,540-41 
TLSDYN.EXE application for dynamic thread-

local storage (TLS) 
overview,541-44,54~543 

SOMELIB.C listing, 550-52 
SOMELIB.H listing, 552-53 
SOMELIB.RC listing, 553-55 
TLSDYN.C listing, 544-48 
TLSDYN.RC listing, 548-49 
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T~reefunction,539,541,544 

TlsGetValuefunction, 538-39, 541, 542 
TLS_MINIMUM_AVAILABLE flag, 537, 538 
.tis section in DLL or EXE files, 516 
TlsSetValuefunction, 538, 539, 654 
TLSSTAT.EXE application for static thread-local 

storage (TLS) 
overview, 556-59, 557, 558, 559 
TLSSTAT.C listing, 559-65 
TLSSTAT.RC listing, 565-67 

tolower function, 799 
toupperfunction, 799 
TranslateMessagefunction, 434, 669, 818 
translating strings between Unicode and ANSI, 

802-6 
TRS-80 Model I computer, 93 
TRUNCATE_EXISTING flag, 603 
try blocks 

in exception filters and exception handlers, 
712-17,718-26, 721, 725,728-30, 
732-33,735,740 

software exceptions and, 758, 762 
in termination handlers, 685-93, 695-700, 702, 

703,704 
unhandled exceptions and, 778, 780 

U 
UnhandledExceptionFilterfunction, 774-81 
unhandled exceptions 

calling UnhandledExceptionFilteryourself, 780 
without a debugger attached, 774-77, 775 
introduced, 773-74 
turning off the exception message box, 777-79 
UnhandledExceptionFilterfunction, 774-81 
Windows NT unhandled kernel-mode excep-

tions, 781 
UnhookWindowsHookExfunction,816-17 
Unicode. See also FILEREV.EXE application to 

reverse contents of Unicode or ANSI text 
files 

buffers for filenames and pathnames, 577 
character sets and, 783-86 
converting applications to be ANSI- and 

Unicode-aware 
introduced, 797-98 



Unicode, converting applications to be ANSI- and 
Unicode-aware, continued 

resources, 801 
string functions in Win32, 798-801 
text files, 801-2 
translating strings between Unicode and 

ANSI, 802-6 
Windows NT: window classes and proce-

dures, 806-8 
introduced, 783 
reasons for using, 786 
standard, 785 
standard C ANSI string functions and their 

Unicode equivalents, 788, 788-90,790 
Windows 95 and, 787-88 
Windows NT and, 263, 787 
writing course code 

ANSI functions in Win32, 794-97 
data type defined by Win32, 794 

writing source code 
C run-time library support, 788-94 
introduced, 787 
Windows 95 and Unicode, 787-88 
Windows NT and Unicode, 263, 787 

UNICODE macro, 794, 795, 801, 888, 890 
_UNICODE macro, 790, 793, 794, 800-801, 888, 

890 
UnlockFileExfunction, 614-15 
UnlockFilefunction, 613-15 
unlocking physical storage in RAM, 196-97 
unlocking regions offiles, 612-15 
UnlockSegmentfunction,281 
unmapping file data from process address space, 

224-25 
UnmapViewOjFilefunction, 224-25, 242 
unwinds 

global, 698, 722-26, 725 
local, 687-88 

USER32.DLL, 99,101,481,811,811,812,814 
User objects, 11, 12 

V 
ValidateRect function, 432 
ValidateRegion function, 432 
VDMs (Virtual DOS Machines), 38 

version information for Windows, 30-32 
views of files, 220-23 
virtual 8086 mode, 95 
virtual address space, 96-97 
VirtualAllocEx function, 849 
VirtualAlloc function 

DLLs and, 482 
heaps and, 262 
memory-mapped files and, 240, 258, 259 
SEH and, 737, 738 

Index 

virtual memory and, 102, 105, 110, 169-77, 180 
virtual device drivers (VxDs), 98, 99 
Virtual DOS Machines (VDMs), 38 
VirtualFreeEx function, 849 
VirtualFreefunction, 102, 104, 177-78, 179,257-58, 

262,482 
VirtualLock function, 195-97 
virtual machines, 95 
virtual memory management. See also address 

space; physical storage; random access 
memory (RAM) 

SYSINFO.EXE application for system 
information 

GetSystem1nfo function and, 127-28 
overview, 128-29, 129 
SYSINFO.C listing, 130-34 
SYSINFO.RC listing, 134-37 

VMALLOC.EXE application for manipulating 
arrays of structures 

overview, 180, 180-82, 181 
VMALLOC.C listing, 182-91 
VMALLOC.RC listing, 191-93 

VMMAP.EXE application for virtual memory 
maps 

overview, 111, 158-59, 159 
VMMAP.C listing, 160-66 
VMMAP.RC listing, 167-68 
VMQuery function and, 158-59 
Windows 95 address space maps, 120-25, 

125-26 
Windows NT address space maps, 112-13, 

113-15,115-19,119-20 
VMQuery listings for information about process 

virtual address space 
VirtualQuery function and, 145-49 
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virtual memory management, VMQuery listings 
for information about process virtual 
address space, continued 

VMQUERY.C listing, 149-57 
VMQuery function and, 146-49 
VMQUERY.H listing, 157-59 

VMSTAT.EXE application for virtual memory 
status 

GlobalMemoryStatusfunction and, 137-39 
overview, 13~ 138-39 
VMSTAT.C listing, 139-42 
VMSTAT.RC listing, 143-44 

VirtualProtectExfunction, 836,843,849,862-63 
VirtualProtect function, 194, 195, 843 
VirtualQueryEx function, 836, 842, 852 
VirtualQuery function, 145-49, 176, 182, 842, 

873-74 
Virtual Runtime Object-Oriented Memory 

Manager (VROOMM), 94 
VirtualUnlock function, 196-97 
Visual C++. See Microsoft Visual c++ 
VK-F virtual-key code, 412 
VK_LBUTTON virtual-key code, 457 
VK_MENU virtual-key code, 412 
VK_O virtual-key code, 412 
VMALLOC.EXE application for manipulating 

arrays of structures 
overview, 180, 180-82, 181 
VMALLOC.C listing, 182-91 
VMALLOC.RC listing, 191-93 

VMMAP.EXE application for virtual memory maps 
overview, Ill, 158-59, 159 
VMMAP.C listing, 160-66 
VMMAP.RC listing, 167-68 
VMQuery function and, 158-59 
Windows 95 address space maps, 120-25,125-26 
Windows NT address space maps, 112-13, 

113-15,115-19,119-20 
VMQuery listings for information about process 

virtual address space 
VirtualQuery function and, 145-49 
VMQUERY.C listing, 149-57 
VMQuery function and, 146-49 
VMQUERY.H listing, 157-59 

VMQuery function, 146-49, 158-59 
VMQUERYstructure, 147-49 
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VMSTAT.EXE application for virtual memory 
status 

GlobalMemoryStatus function and, 137-39 
overview, 13~ 138-39 
VMSTAT.C listing, 139-42 
VMSTAT.RC listing, 143-44 

volume-specific information, 576-86. See also 
DISKINFO.EXE application for viewing 
disk information 

VROOMM (Virtual Runtime Object-Oriented 
Memory Manager), 94 

VxDs (virtual device drivers), 98,99 

W 
WaitForDebugEvent function, 414 
WaitForlnputIdlefunction, 29, 412, 836 
WaitForMultipleObjectsEx function, 625-26 
WaitForMultipleObjects function 

file systems and, 619-20, 625-26, 665, 668 
thread synchronization and, 313-16, 320, 334, 

348,365,366,374,377,399,402,403, 
411,413 

WaitForSingleObjectExfunction, 625-26 
WaitForSingleObjectfunction 

DLLs and, 501, 502 
file systems and, 619-20,621,622-24,625-26, 

665 
SEH and, 749 
thread synchronization and, 49-50, 312-15, 

320,321,322,333,334,344,346,347, 
348,365,373,374,375,399,401,411 

WaitMessage function, 426, 428, 430 
waking threads, 430-36,433 
warning level 4, 888 
WCHAR data type, 794 
wchar_t data type, 788 
wcscmp function, 798 
wcscmpi function, 798 
MEP (Windows Exit Procedure) function, 491 
WH_CALLWNDPROC hook, 820 
WH_GETMESSAGE hook, 815, 816, 818, 819, 820 
wide-byte character sets, 785-86 
WideCharToMultiByte function, 803-4 



Win32. See Microsoft Win32 application program­
ming interface (API) 

WIN3LFIND_DATA structure, 649-51 
Win32s platform, Win32 implementation on, 2-3, 

5-7 
WINBASE.H header file, 727, 835 
WINDEF.H header file, 881 
window classes, 806-8 
window procedures, 806-8 
windows 

sending messages to, 425-30 
subclassing windows created by other processes, 

810-12,811 
Windows. See Microsoft Windows entries 
Windows Exit Procedure (lWP) function, 491 
Windows hooks, injecting DLLs using, 815-17, 

876-77. See also PMREST.EXE application 
to subclass the Program Manager 

Windows NT Kernel, 10 
porting, 4 

WINDOWSX.H header file, 880-86 
WINERROR.H header file, 730, 759 
WinExecfunction,33,796 
_ WinMainCRTStartup function, 14 
WinMain function 

ANSI form of, 20, 796 
CreateProcess function and, 32 
in CRITSECS.EXE application, 295 
C run-time library and, 90 
DLLs and, 493 
ExitProcess function and, 46, 51 
in FILECHNG.EXE application, 667 
in FILEREV.EXE application, 231 
hinstExeparameter, 15-16, 17-18 
hinstPrevparameter, 18-19 
hmodExeparameter, 17-18 
hModuleparameter, 17 
introduced,13-14 
lpszCmdLine parameter, 20, 34, 796 
in MODUSE.EXE application, 524 
in MULTINST.EXE application, 530 
mutexes and, 320, 322 
nCmdShowparameter, 44 
polling and, 284-85 

WinMain function, continued 
preemptive time scheduling and, 420 
thread stacks and, 202-3 
Unicode and, 20, 796 

_winmajorrun-time global variable, 15 
_winminorrun-time global variable, 15 
WINNT.H header file, 57, 80, 737, 841 
WINUSER.H header file, 795 
_winverrun-time global variable, 15 
WM_?BUTTON* message, 430, 448, 449 
WM_ACTIVATEAPP message, 819-20 
WM_ACTIVATE message, 429 

Index 

WM_CHAR message, 434, 435 
WM_COMMAND message, 819-20, 881-84 
WM_COPYDATA message, 245, 438-39, 440-41 
WM_CREATE message, 429 
WM_DESTROY message, 429 
WM_ENABLE message, 429 
WM_GETTEXT message, 438 
WM_GETTEXTLENGTH message, 438 
WM_HOTKEY message, 431 
WM_INITDIALOG message, 295, 376, 652 
WM_KEY* message, 448 
WM_KEYDOWN message, 79, 412, 430, 434, 435, 

447 
WM_KEYUP message, 412, 430, 434, 435, 447 
WM_KILLFOCUS message, 455 
WM_LBUTTONDOWN message, 434 
WM_MDICREATE message, 55 
WM_MOUSEMOVE message, 430, 431, 448, 449 
WM_MOVE message, 429 
WM_NULL message, 819 
WM_PAINT message, 430,431,434,435-36 
WM_QUIT message, 432, 434, 435, 668, 818, 819, 

820 
WM_SETCURSOR message, 459-60 
WM_SETFOCUS message, 429, 455 
WM_SETTEXT message, 437, 806 
WM_SIZE message, 429 
WM_SYSCHAR message, 434 
WM_SYSKEYDOWN message, 430, 434 
WM_SYSKEYUP message, 430, 434 
WM_TIMER message, 418, 431, 434, 436, 460-61 
WM_USER message, 435 
WM_WININICHANGE message, 23 
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WNDCLASS structure, 807 
WndProcfunction, 810-12 
WriteFileEx function, 624-25, 629 
WriteFilefunction, 229, 608-10, 613, 617-23, 624 
WriteProcessMemory function, 99, 836, 843, 846, 849, 

852 
writing files. See asynchronous file I/O; synchro­

nous file I/O 
WS_CHILD style, 451 
wsprintjfunction, 801 

x-z 
x86 CPU family 

allocation granularity, 102 
committing memory on, 173 
CONTEXT structure, 736-37, 836-42 
execute page protection and, 863 
function return addresses, 838 
history, 94-96 
page size, 102, 103, 104, 128, 129 
process address space, 103, 104 
protection attributes, 109 
stack pointer's register, 851 
stack space and, 205 
static TLS variables and, 556 

.xdata section in DLL or EXE files, 516 
XMS (Extended Memory Specification), 94 
Z80 CPU, 93 
zero page thread, 71 
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