17

Microsoft
3
. .exe DLL
Windows
17.1 DLL
CreateProcess
1) CreateProcess .exe
CreateProcess FALSE
2)
3)
4) .exe
.exe 0x00400000
Windows 2000 64
/IBASE
5) .exe
.exe .exe
.exe DLL
LoadLibrary DLL DLL
DLL LoadLibrary DLL
4 5
1) DLL
DLL Microsoft Visual C++

.exe

.exe

DLL
LoadLibrary

DLL

.exe

64
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0x10000000
DLL
DLL
2) DLL
DLL .exe
DLL DLL
DLL
Windows 98
3)
DLL
DLL
GetL astError
.exe DLL
.exe
.exe
RAM
RAM
17.1.1 DLL
ID ID
RAM
.exe
)

Get SystemiInfo

64 Windows 2000

DLL
DLL

RAM

.exe

© 17-1

64 DLL
/BASE Windows
DLL [FIXED
DLL
DLL
Windows 2000
DLL
DLL
Windows 2000
DLL
CreateProcess FALSE
.exe
RAM
17-2
.exe DLL
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copy-on-write

17-3

W

17-1

17-2

17-3
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copy-on-write

Windows 98
copy-on-write

Windows 2000 Windows 98

Windows 2000 Windows 98

Windows 2000 Windows 98

17.1.2 DLL
.exe DLL
.exe
Windows
1
.exe DLL
.exe DLL
text
.bss .data
17-1
17-1 .exe DLL
READ
WRITE
EXECUTE
SHARED copy-on-write
Microsoft Visual Studio DumpBin /Headers .exe
DLL DumpBin

SECTION HEADER #1
.text name



China=pubecom

17

60000020

SECTION H
.rdata
1F6
13000
1000
13000

0

]

]

0
40000040

SECTION
.data
560
14000
1000
14600
[’}
0
[}
0
Co000040

SECTION
.idata
58D
15000
1000
15000
[’}
0
[}
2
Cooe0040

virtual size

virtual address

size of raw data

file pointer to raw data
file pointer to relocation table
file pointer to line numbers
number of relocations

number of Tine numbers

flags

Code

Execute Read

EADER #2

name

virtual size

virtual address

size of raw data

file pointer to raw data
file pointer to relocation table
file pointer to 1ine numbers
number of relocations

number of line numbers

flags

Initialized Data

Read Only

HEADER #3

name

virtual size

virtual address

size of raw data

file pointer to raw data
file pointer to relocation table
file pointer to line numbers
number of relocations

number of Tine numbers

flags

Initialized Data

Read Write

HEADER {4

name

virtual size

virtual address

size of raw data

file pointer to raw data
file pointer to relocation table
file pointer to 1ine numbers
number of relocations

number of line numbers

flags

Initialized Data

Read Write

SECTION HEADER #5

.didat

name
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7A2 virtual size
16000 virtual address
1000 size of raw data
16800 file pointer to raw data
@ file pointer to relocation table
0 file pointer to line numbers
@ number of relocations
@ number of line numbers
C0000040 flags
Initialized Data
Read Write

SECTION HEADER #6
.reloc name
26D virtual size
17000 virtual address
1000 size of raw data
17000 file pointer to raw data
@ file pointer to relocation table
0 file pointer to line numbers
@ number of relocations
@ number of line numbers
42000040 flags
Initialized Data
Discardabie
Read Only

Summary
1600 .data
1000 .didat
1000 .idata
1000 .rdata
1008 .reloc
12000 .text

17-2

17-2

.bss

.CRT C
.data

.debug

.didata

.edata

.idata

.rdata

.reloc

.rsrc

text .exe DLL
tls

xdata
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fipragma data_seg("sectionname")

“ Shared” LONG

f#fpragma data_seg("Shared")
LONG g_1InstanceCount = 9;
#fpragma data_seg()

Shared
initialized
Shared #pragma dataseg()
Shared

Shared

#pragma data_seg("Shared")
LONG g_TInstanceCount;
{fpragma data_seg()

Microsoft Visual C++ Allocate

// Create Shared section & have compiler place initialized data in it.
#fpragma data_seg("Shared")

// Initialized, in Shared section
int a = @;

// Uninitiatized, not in Shared section
int b;

// Have compiler stop placing initialized data in Shared section.
f#fipragma data_seg()

// Initialized, in Shared section
__declspec(allocate("Shared")) int ¢ = 0;
// Uninitialized, in Shared section
__declspec(allocate("Shared™)) int d;

// Initialized, not in Shared section
int e = 0;

// Uninitialized, not in Shared section
int f;

Allocate
#pragma data_seg

.exe DLL
.exe DLL

.exe DLL
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/SECTION
/SECTION: name,attributes

Shared
/SECTION:Shared,RWS
R READ W WEITE E
EXECUTE S SHARED Shared
/SECTION
/SECTION

#pragma comment(linker, "/SECTION:Shared,RWS™)

“  .drectve’

.0bj .0bj “ .drectve’

Visual C++ Project Settings

Microsoft
DLL
DLL
DLL
LoadLibrary DLL
17.1.3 Applnst
17-1 Applnst “ 17 Applnst.exe” )
s Application Instances  [B[E]
17-Applnst Mumber of instances uaning: 1
Applnst 17-4

17-4 Applnst

17-5 17-6
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|In_“-'| Application Instances  [H|E] B3

:l-g Application Instances  [H|E] B3

Wumber of instances running: 2 Murnber of instances running: 2
17-5 Applnst 17-6 Applnst
Applnst.cpp

// Tell the compiler to put this initialized variable in its own
// section so it is shared by all instances of this application.

ffpragma data_seg("Shared")
volatile LONG g_lApplicationlnstances = 0;

#fipragma data_seg()

// Tell the linker to make the Shared section
// readable, writable, and shared.
jipragma comment(linker, "/Section:Shared,RWS")

Shared
g_lApplicationlnstances

_tWinMain g_lApplicationlnstances 1 _tWinMain
1 InterlockedExchangeAdd

Dlg_OninitDialog

ID g_aMsgA pplnstCountUpdate
PostMessage (HWND_BROADCAST, g_aMsgAppInstCountUpdate, @, 0);
Applnst
Dlg_Proc

g_lApplicationlnstances
17-1 Applnst

Ze=a Applnst.cpp

/******************************************************************************

Module: AppInst.cpp
Notices: Copyright (c) 2000 Jeffrey Richter

******************************************************************************/

#include "..\CmnHdr.h" /% See Appendix A. #/
#include <windowsx.h>

#include <tchar.h>

#include "Resource.h"

LILELIIILILELIL I L EIT I I L LT AT EL I 10100701 T I 1T IT0107010070707007010771
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// The system-wide unique window message
UINT g_uMsgAppInstCountUpdate = INVALID_ATOM;

LITTTITITITEL LI ILLL I I LI L L LR 0T ITITITIEI T 1 0TI III 10000000010 100707170177

// Tell the compiler to put this initialized variable in its own Shared
// section so it is shared by all instances of this application.
#pragma data_seg("Shared")

volatile LONG g_lApplicationInstances = 8;

fipragma data_seg()

// Tell the linker to make the Shared section readable, wr1tab1e, and shared.
#tpragma comment(linker, "/Section:Shared,RWS")

TELLTTELLII T I I EET LTI I IT LT ITLETIIT I I 0TI 0T II1 0070000000000 02071010017

BOOL D1g_OnInitDialog(HWND hwnd, HWND hwndFocus, LPARAM TParam) {
chSETDLGICONS(hwnd, IDI_APPINST):

// Force the static control to be initialized correctly.
PostMessage (HWND_BROADCAST, g_uMsgAppInstCountUpdate, @, 0);
return(TRUE);

}

HITHTILIIIT LI E I LTI LT i i rr i nir it riiirii it ind i iriii i iiirt s

void D1g_OnCommand(HWND hwnd, int id, HWND hwndCtl, UINT codeNotify) {

switch (id) {
case IDCANCEL:
EndDialog(hwnd, id);
break;

LITEETIIIIITELLEEETEI LI 7 0TI TIP3 T E i i i i iiiiiiiiiiiiiiriied

INT_PTR WINAPI D1g_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

if (uMsg == g_uMsgAppInstCountUpdate) {
SetDigItemInt(hwnd, IDC_COUNT, g_lApplicationInstances, FALSE};

}

switch (uMsg) {
chHANDLE_DLGMSG(hwnd, WM_INITDIALOG, D1g_OninitDialog);
chHANDLE_DLGMSG(hwnd, WM_COMMAND, Dlg_OnCommand) ;

1

return(FALSE);
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TIITIITTEELII AT LT L ETEERETTEEE T LI EL LI P IIIIII I I I EL LT i i iiiiid1iitiiiiiiieg

int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE, LPTSTR pszCmdLine, int) {

// Get the numeric value of the systemwide window message used to notify

// all top-level windows when the module's usage count has changed.

g_uMsgAppInstCountUpdate = '
RegisterWindowMessage(TEXT("MsgAppInstCounttpdate™));

// There is another instance of this application running.
InterlockedExchangeAdd((PLONG) &g_lApplicationInstances, 1);

DialogBox(hinstExe, MAKEINTRESOURCE(IDD_APPINST), NULL, D1g_Proc);

// This instance of the application is terminating.
InterlockedExchangeAdd((PLONG) &g_lApplicationInstances, -1);

// Have all other instances update their display.
PostMessage (HWND_BROADCAST, g_uMsgAppInstCountUpdate, @, 9);

return(9);

HHELTHETEEL I 70707 70707117171 End of File //////////////////////////////////

Applinst.rc

//Microsoft Developer Studio generated resource script.
/1
fHinclude "Resource.h"

fidefine APSTUDIO_READONLY_SYMBOLS

THHITEITITIETITI T TT T T I LI LRI A I P01 ET I iR i TI100111018E0111111
/1l

// Generated from the TEXTINCLUDE 2 resource.

/1

#include "afxres.h”

NNy NNy
ffundef APSTUDIO_READONLY_SYMBOLS

THITTHITHT I TET PRI I T30 000877000 Fa i I it iiT ittt 81141111717111171
// English (U.S.) resources

#if 1defined(AFX_RESOURCE_DLL) || defined(AFX_TARG_ENU)
#ifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

#pragma code_page(1252)

ffendif //_WIN32

##ifdef APSTUDIO_INVOKED
HHTHEEETLETILITLLEL R R P00 000 E 00 L0000 0 0PI 0000808711010 010001010101
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1/
// TEXTINCLUDE
/

1 TEXTINCLUDE DISCARDABLE
BEGIN

"Resource.h\@"
END

2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include ""afxres.h""\r\n"
"o

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n"

"\0"
END

frendif // APSTUDIO_INVOKED

L1ITTTTTITIITHET T E 7 H 0010000007t 7iiriiiiniiiriiidiietineitliritireit
//

// Dialog

/7

IDD_APPINST DIALOG DISCARDABLE @, 0, 1490, 21

STYLE WS_MINIMIZEBOX | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "Application Instances”

FONT 8, "MS Sans Serif”

BEGIN
LTEXT "Number of instances running:",IDC_STATIC,12,4,93,8,
SS_NOPREFIX
RTEXT "#",IDC_COUNT,112,4,16,12,SS_NOPREFIX
END

THHTELEITHETEEIT T 7700007000000 7 0000070000007 0007100 0070077100707100017
// .

// Icon

/7

// Icon with lowest ID value placed first to ensure application icon

// remains consistent on all systems.

IDI_APPINST ICON DISCARDABLE "AppInst.Ico"

LHLELITEIII T I T LT EE I I E0TT 000100 T I i i I 7T 770 080 b it Eiliitiiiiiitiiiss
//

// DESIGNINFO

/1

#ifdef APSTUDIO_INVOKED
GUIDELINES DESIGNINFO DISCARDABLE
BEGIN
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17

IDD_APPINST, DIALOG
BEGIN
RIGHTMARGIN, 76
BOTTOMMARGIN, 20
END
END
#endif // APSTUDIO_INVOKED

ffendif // English (U.S.) resources
LETILITITTIIITTT I T LTI E LTI LI L AT I I I I I i i i i i I8 111877178171 011%

#ifndef APSTUDIO_INVOKED

TITIELTEITIII T 0070007007000 70 I0 P EdT 100001177107 77101001077117711
//

// Generated from the TEXTINCLUDE 3 resource.

//

LIPTTIILIIITETHELTIEE I FEI LTI LI 0TI IT L0 L7 00010 i 0111100180710101107
fendif // not APSTUDIO_INVOKED

17.2
4
17.2.1 1
2GB
32
17.2.2 2
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8 KB 8 KB
8 KB
8 KB
8 KB
400 MB
400 MB 800 MB
400 MB
17.2.3 3
8KB
8 KB 8 KB
8KB
16 KB 8 KB
16 KB
17.2.4 4
0 C _strrev
17.3
1)
2)

3
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1)
2)
3)
17.3.1 1
CreateFile

HANDLE CreateFile(

PCSTR pszFileName,

DWORD dwDesiredAccess,

DWORD dwShareMode,

PSECURITY_ATTRIBUTES psa,

DWORD dwCreationDisposition,

DWORD dwFlagsAndAttributes,

HANDLE hTemplateFile);
CreateFile 3 pszFileName dwDesired

Access dwShareMode
pszFileName
dwDesiredAccess 17-3
4
17-3 dwDesiredAccess

0 0

GENERIC_READ
GENERIC_WRITE
GENERIC_READ |GENERIC_WRITE

GENERIC_READ GENERIC_READ |
GENERIC_WRITE

dwShareMode dwShareM ode 17-4
4
17-4 dwShareMode
0
FILE_SHARE_READ GENERIC_WRITE
FILE_SHARE_WRITE GENERIC_READ

FILE_SHARE_READ FILE_SHARE_WRITE|

CreateFile
INVALID_HANDLE_VALUE
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Windows NULL
CreateFile INVALID_HANDLE VALUE HANDLE -1
17.3.2 2
CreateFile

CreateFileMapping

HANDLE CreateFileMapping(
HANDLE hFile,
PSECURITY_ATTRIBUTES psa,
DWORD fdwProtect,

DWORD dwMaximumSizeHigh,
DWORD dwMaximumSizelow,
PCTSTR pszName):

hFile
CreateFile psa SECURITY_ATTRIBUTES
NULL
CreateFileMapping fdwProtect
17-5 3
17-5 fdwProtect
PAGE_READONLY
GENERIC_READ CreateFile
PAGE_READWRITE
GENERIC_READ | GENERIC_WRITE CreateFile
PAGE_WRITECOPY
GENERIC_READ GENERIC_WRITE CreateFile
Windows 98 Windows 98 PAGE_WRITECOPY CreateFile

Mapping

PAGE_WRITECOPY
Windows 2000 Windows 98

4 OR
CreateFileMapping fdwProtect
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SEC _NOCACHE
PAGE_NOCACHE
Windows 98 Windows 98 SEC_NOCACHE
SEC_IMAGE
PE
PE text
PAGE_EXECUTE_READ PE (.data)
PAGE_READWRITE SEC_IMAGE
Windows 98 Windows 98 SEC IMAGE

SEC_RESERVE SEC_COMMIT

CreateFileMapping
CreateFileMapping dwMaximumSizeHigh dwMaximumSizel ow
CreateFileMapping

32 Windows
64 dwMaximumSizeHigh 32
dwMaximumSizelL ow 32 4 GB 4GB
dwMaximumSizeHigh 0
64 Windows 16EB 10
0
0
0 CreateFileMapping dwMaximumSizeHigh dwMaximum
SizeL ow 0 0
CreateFileMapping NULL
Windows
16EB 32
32 4GB
64 16 EB

CreateFile CreateFileMapping

c \ “ o dir”

int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE,
PTSTR pszCmdLine, int nCmdShow) {

// Before executing the line below, C:\ does not have
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// a file called "MMFTest.Dat."

HANDLE hfile = CreateFile("C:\\MMFTest.dat",
GENERIC_READ | GENERIC_WRITE,
FILE_SHARE_READ | FILE_SHARE_WRITE, NULL, CREATE_ALWAYS,
FILE_ATTRIBUTE_NORMAL, NULL);

// Before executing the line below, the MMFTest.Dat

// file does exist but has a file size of @ bytes.

HANDLE hfilemap = CreateFileMapping(hfile, NULL, PAGE_READWRITE,
9, 100, NULL);

// After executing the 1ine above, the MMFTest.Dat
// file has a size of 108 bytes.

// Cleanup
CloseHandle(hfilemap);
CloseHandle(hfile);

// When the process terminates, MMFTest.Dat remains
// on the disk with a size of 100 bytes.

return(0);
}
CreateFileMapping PAGE_READWRITE
dwMaximumSizeHigh dwMaximumSizel ow
CreateFileMapping
PAGE_READONLY PAGE_WRITECOPY
CreateFileMapping
CreateFileMapping pszName 0
3
NULL
NULL CreateFile INVALID_
HANDLE_VALUE -1 CreateFileMapping NULL
17.3.3 3
MapViewOfFile

PVOID MapViewOfFile(
HANDLE hFileMappingObject,
DWORD dwDesiredAccess,
DWORD dwFileOffsetHigh,
DWORD dwFileOffsetlLow,
SIZE_T dwNumberOfBytesToMap):
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hFileM appingObject CreateFile Mapping
OpenFileMapping dwDesiredAccess
17-6 4
17-6
FILE_MAP_WRITE CreateFileMapping
PAGE_READWRITE
FILE_MAP_READ CrestefileMapping
PAGE_READONLY PAGE_READWRITE PAGE_WRITECOPY
FILE_MAP_ALL_ACCESS FILE_MAP_WRITE
FILE_MAP_COPY
Windows2000  CreatefFileMapping PAGE_READONLY
PAGE_READWRITE PAGE WRITECOPY
Windows98  CreateFileMapping PAGE_WRITECOPY
Windows
3
MapViewOfFile
dwFileOffsetHigh
dwFileOffsetL ow Windows 16EB
64 64 32
dwFileOffsetHigh 32 dwFileOffsetL ow
Windows 64 KB 14
dwNumberOfBytesToM ap
0
Windows 98 Windows 98 MapViewOfFile
MapViewOfFile NULL

Windows 2000 Windows 2000 MapViewOfFile

MapViewOfFile FILE_MAP_COPY
dwNumberOfBytesToMap
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PAGE_WRITECOPY
PAGE_READWRITE

// Open the file that we want to map.
HANDLE hFile = CreateFile(pszFileName, GENERIC_READ | GENERIC_WRITE, @, NULL,

OPEN_ALWAYS, FILE_ATTRIBUTE_NORMAL, NULL);

// Create a file-mapping object for the file.
HANDLE hFileMapping = CreateFileMapping(hFile, NULL, PAGE_WRITECOPY,

0, 0, NULL);

// Map a copy-on-write view of the file; the system will commit

// enough physical storage from the paging file to accommodate

// the entire file. A1l pages in the view will initially have

// PAGE_WRITECOPY access.

PBYTE pbFile = (PBYTE) MapViewOfFile(hFileMapping, FILE_MAP_COPY,
0, 0, 0);

// Read a byte from the mapped view.

BYTE bSomeByte = pbFile[0];

// When reading, the system does not touch the committed pages in
// the paging file. The page keeps its PAGE_WRITECOPY attribute.

// Write a byte to the mapped view.

pbFile[0] = o;

// When writing for the first time, the system grabs a committed

// page from the paging file, copies the original contents of the
// page at the accessed memory address, and maps the new page

/7 (the copy) into the process's address space. The new page has

// an attribute of PAGE_READWRITE.

// Write another byte to the mapped view.

pbFile[1l] = 0;

// Because this byte is now in a PAGE_READWRITE page, the system
// simply writes the byte to the page (backed by the paging file).

// When finished using the file's mapped view, unmap it.

// UnmapViewOfFile is discussed in the next section.
UnmapViewOfFile(pbFile);

// The system decommits the physical storage from the paging file.
// Any writes to the pages are lost.

// Clean up after ourselves.
CloseHandle(hFileMapping);
CloseHandle(hFile);

Windows 98 Windows 98

17.3.4 4
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BOOL UnmapViewOfFile(PVOID pvBaseAddress):
pvBaseAddress
MapViewOfFile UnmapViewOfFile
MapViewOfFile
FlushViewOfFile
BOOL FlushViewOfFile(
PVOID pvAddress,
SIZE_T dwNumberOfBytesToFlush);
FlushViewOfFile
FlushViewOfFile
FlushViewOfFile
FILE_FLAG_
WRITE_THROUGH CreateFile
FlushViewOfFile
UnmapViewOfFile FILE_MAP_COPY
UnmapViewOfFile
PAGE_READWRITE FILE_ MAP_WRITE
PAGE_READWRITE
MoveMemory
PAGE_READWRITE MoveMemory
Windows 98 Windows 98 copy-on-write

PAGE_READWRITE

17.3.5 5 6
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HANDLE hFile =

CreateFile(...);

CloseHandle

HANDLE hFileMapping = CreateFileMapping(hFile, ...):

PVOID pvFile =

// Use the memory-mapped fi]é.

UnmapViewOfFile(pvFile);
CloseHandle(hFileMapping);
CloseHandle(hFile);

MapViewOfFile

HANDLE hFile =

CreateFile(...);

MapViewOfFile(hFileMapping, ...);

HANDLE hFileMapping = CreateFileMapping(hFile, ...);
CloseHandle(hFile);

PVOID pvFile =

CloseHandle(hFileMapping);

// Use the memory-mapped file.

UnmapViewOfFile(pvFile);

CloseHandle

CreateFileMapping MapViewOfFile

17.3.6

17-2
FileRev.exe”
ANSI Unicode

17-FileRev
17-7
FileRev

Unicode

Windows 98

MapViewOfFile(hFileMapping, ...);

FileRev 17 w} File Reverze
Pathname: I
Browse. .. |
Heverse file cantents | Type of characters infile: [unknown)
17-7 FileRev
Reverse File Contents
FileRev ANSI
IsTextUnicode 2
Windows 98 IsTextUnicode
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FALSE GetlL astError ERROR_CALL_NOT_ IMPLEMENTED
FileRev Windows 98
ANSI
Reverse File Contents FileRev FileRev.dat
FileRev
FileReverse FileReverse CreateFile
FileRev.dat,
C _Strrev C
0 0
FileRev 0 GetFileSize
dwFileSize = GetFileSize(hFile, NULL);
CreateFileMapping
dwFileSize 0
FileRev pvFile MapViewOfFile
0
PSTR pchANSI = (PSTR) pvFile;
pchANSI[dwFileSize / sizeof(CHAR)] = 0;
A S
_strrev
“ An\r”
while (pchANSI != NULL) {
// We have found an occurrence....
*pChANSI++ = *'\r'; // Change '\n' to '\r'.
*pChANSI++ = '\n'; // Change '\r' to '\n'.
pchANSI = strchr(pchANSI, '\n'); // Find the next occurrence.
}
FileRev
FileRev 0 _strrev 0
0
FileRev 0
SetEndOfFile
SetFilePointer(hFile, dwFileSize, NULL, FILE_BEGIN);
SetEndOfFile(hFile);
SetEndOfFile

FALSE GetlLastError ERROR_USER_MAPPED_FILE
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FileRev Notepad
17-8 FileRev.cpp FileRev

&} FILEREV - Notepad o [=] E3
Fle Edt Fomal Help

SILETLIS TSI F A f 77 //7// eliF To dnE ///////////////////////i}

}
;20(nruter A ;
;J)corP_glD ,LLUN ,J)VERELIF_DDI(ECRUOSERTNIEKAM ,exEtsnih(xoBgolaiD

{ Jtni ,eniLdmCzsp RTSTP ,ECNATSNIH ,exEtsnih ECNATSNIH(niaMniwt_ IPAN

SILLLLSIS TSI LIS T LIS FS T AT TSI I T I TS

H

sJESLAF(nruter

;JdnammoCno_g1D , DNAMMOC_MW , dnwh (GSMGLD_ELDNAHhc
;JgolaiDtinInO_glD ,GOLAIDTINI_MwW ,dnwh(GSMGLD_ELDNAHhC
{ JgsMu( hctiws

{ JmaraPl MARAPL ,maraPw MARAPW ,gsMu TNIU ,dnwh DNWH(corP_g1D IPANIW

SILLTLSISTTIIS IS T LIS T LIS TS T AT TSI I T IS

}

}

s;kaerb

5 JJESREVER_CDI ,dnwh(metIglDteG(sucoFteS

;JdeliFrtspl.nfo ,EMANELIF_CDI ,dnwh(txeTmetIglDtes =

1] ] v
17-8 FileRev
17-2 FileRev

FileRev.cpp

/******************************************************************************
Module: FileRev.cpp
Notices: Copyright (c) 200@ Jeffrey Richter

******************************************************************************/

#include “..\CmnHdr.h" /* See Appendix A. */
#include <windowsx.hd>

#include <tchar.h>

#include <commdlg.h>

f#include <string.h> // For _strrev
#include "Resource.h"

‘///////////////////////////////////////////////////////////////////////////////

#define FILENAME TEXT("FILEREV.DAT") '

///////////////////////////////////////////////////////////////////////////////
BOOL FileReverse(PCTSTR pszPathname, PBOOL pflsTextUnicode) {

*pfIsTextUnicode = FALSE; // Assume text is Unicode.
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// Open the file for reading and writing.
HANDLE hFile = CreateFile(pszPathname, GENERIC_WRITE | GENERIC_READ, @,
NULL, OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL, NULL);

if (hFile == INVALID_HANDLE_VALUE) {
chMB("File could not be opened.™);
return(FALSE);

}

// Get the size of the file (I assume the whole file can be mapped).
DWORD dwFileSize = GetFileSize(hFile, NULL);

/! Create the file-mapping object. The file-mapping object is 1 character
// bigger than the file size so that a zero character can be placed at the
// end of the file to terminate the string (file). Because I don't yet know
// if the file contains ANSI or Unicode characters, I assume worst case
// and add the size of a WCHAR instead of CHAR.
HANDLE hFileMap = CreateFileMapping(hFile, NULL, PAGE_READWRITE,

0, dwFileSize + sizeof(WCHAR), NULL);

if (hFileMap == NULL) {
chMB("File map could not be opened.”);
CloseHandle(hFile);
return(FALSE);

1

// Get the address where the first byte of the file is mapped'into memory.
PVOID pvFile = MapViewOfFile(hFileMap, FILE_MAP_WRITE, @, @, 8);

if (pvFile == NULL) {
chMB("Could not map view of file.™);
CloseHandle(hFileMap);
CloseHandle(hFile);
return(FALSE);

1

// Does the buffer contain ANSI or Unicode?
int iUnicodeTestFlags = -1; // Try all tests.
*pflsTextUnicode = IsTextUnicode(pvFile, dwFileSize, &iUnicodeTestFlags);
if (!*pflsTextUnicode) {
// For all the file manipulations below, we explicitly use ANSI
// functions because we are processing an ANSI file.

// Put a zero character at the very end of the file.
PSTR pchANSI = (PSTR) pvFile;
pchANSI[dwFileSize / sizeof(CHAR)] = 0;

// Reverse the contents of the file.
_strrev(pchANSI);

// Convert all "\n\r" combinations back to "\r\n" to
// preserve the normal end-of-1ine sequence.
pchANSI = strchr(pchANSI, '\n'); // Find first '\n'.

while (pchANSI 1= NULL) {
// We have found an occurrence....
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*pchANSI++ = "\r'; // Change '\n' to "\r'.

*pchANSI++ = "\n"; // Change '\r' to '\n'.

pCchANSI = strchr(pchANSI, '\n'); // Find the next occurrence.
}

} else {
// For all the file manipulations below, we explicitly use Unicode
// functions because we are processing a Unicode file.

// Put a zero character at the very end of the file.
PWSTR pchUnicode = (PWSTR) pvFile;
pchUnicode[dwFileSize / sizeof(WCHAR)] = 0;

if ((iUnicodeTestFlags & IS_TEXT_UNICODE_SIGNATURE) != @) {
// If the first character is the Unicode BOM (byte-order-mark),
// OXFEFF, keep this character at the beginning of the file.
pchUnicodet++;

}

// Reverse the contents of the file.
_wecsrev(pchUnicode);

// Convert all "\n\r" combinations back to "\r\n" to
// preserve the normal end-of-1ine sequence.
pchUnicode = wcschr(pchUnicode, L'\n'); // Find first '\n‘.

while (pchUnicode I= NULL) {
// We have found an occurrence....
#pchUnicode++ = L'\r'; // Change '\n' to '\r'.

xpchinicode++ = L'\n'; // Change ‘\r' to '\n'.
pchUnicode = wcschr{pchUnicode, L'\n"); // Find the next occurrence.

}

// Clean up everything before exiting.
UnmapViewOfFile(pvFile);
CloseHandle(hFileMap);

// Remove trailing zero character added earlier.
SetFilePointer(hFile, dwFileSize, NULL, FILE_BEGIN);

SetEndOfFile(hFile);
CloseHandle(hFile);

return(TRUE};

JITIIIEIIIELETIELEIIIEET IR I LI i T a it i i iiiiiireititiifitineiiriiiiel

BOOL D1g_OnInitDialog(HWND hwnd, HWND hwndFocus, LPARAM TParam) {

chSETDLGICONS(hwnd, IDI_FILEREV);

// Initialize the dialog box by disabling the Reverse button.
EnableWindow(GetDlgIltem(hwnd, IDC_REVERSE), FALSE);
return(TRUE);
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JETIEEEEEIT I LA LI LI I LI T E T EETEI T L i E I iE it iiiiiirifiiisiiiefiiisly

void Dlg_OnCommand(HWND hwnd, int id, HWND hwndCtl, UINT codeNotify) {
TCHAR szPathname[MAX_PATH];

switch (id) {
case IDCANCEL:
EndDialog(hwnd, id);
break;

case IDC_FILENAME:
EnableWindow(GetDlgItem(hwnd, IDC_REVERSE),
Edit_GetTextLength(hwndCt1) > 8);
break;
case IDC_REVERSE:
GetDlgltemText(hwnd, IDC_FILENAME, szPathname, chDIMOF(szPathname));

/{ Make: a copy of input file so that we don't destroy it.
if (!CopyFile(szPathname, FILENAME, FALSE)) {

chMB("New file could not be created.”};

break;
1

BOOL fIsTextUnicode;
if (FileReverse{FILENAME, &fIsTextUnicode)) {
SetDlgltemText(hwnd, IDC_TEXTTYPE,
fIsTextUnicode ? TEXT(“Unicode™) : TEXT("ANSI"));

// Spawn Notepad to see the fruits of our labors.
STARTUPINFO si = { sizeof(si) };
PROCESS_INFORMATION pi;
TCHAR sz[] = TEXT("Notepad ") FILENAME;
if (CreateProcess(NULL, sz,

NULL, NULL, FALSE, @, NULL, NULL, &si, &pi)) {

CloseHandle(pi.hThread);
CloseHandle(pi.hProcess);
}
}
break;

case IDC_FILESELECT:
OPENFILENAME ofn = { OPENFILENAME_SIZE_VERSION_408 };
ofn.hwndOwner = hwnd;
ofn.1pstrFile = szPathname;
ofn.1pstrFitef@} = 0;
ofn.nMaxFile = chDIMOF(szPathname);
ofn.1pstrTitle = TEXT("Select file for reversing");
ofn.Flags = OFN_EXPLORER | OFN_FILEMUSTEXIST;
GetOpenFileName(&ofn); .
SetDlgltemText(hwnd, IDC_FILENAME, ofn.lpstrFile);
SetFocus(GetDigltem(hwnd, IDC_REVERSE)):
break; i
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INT_PTR WINAPI Dlg_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

switch (uMsg) {
chHANDLE_DLGMSG(hwnd, WM_INITDIALOG, ©Dlg_OnInitDialog);
ChHANDLE_DLGMSG(hwnd, WM_COMMAND, D1g_OnCommand);

} '

return(FALSE);

LHHLITITTIITI I ET T FEET LT LTI EEET TR T T LT HE LA TEL I LT LI 181 TEEE Y

int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE, PTSTR pszCmdLine, int) {

DiatogBox(hinstExe, MAKEINTRESOURCE(IDD_FILEREV), NULL, Dlg._Proc);
return(@);

THIHEITETTHE TP 1778001701110 777 End of File /7777717711010 1701711010071171171117

FileRev.rc

//Microsoft Developer Studio generated resource script.
1/
f#include "Resource.h”

ftdefine APSTUDIO_READONLY_SYMBOLS

THITHITHITIEET I T L0017 TP i i it i idiiriiiirriiiesiitinitiitittirit
//

// Generated from the TEXTINCLUDE 2 resource.

//

#include "afxres.h”

/////////////////////////////////////////////////////////////////////////////
ffundef APSTUDIO_READONLY_SYMBOLS

THITEITIITITH TP 0PI T 00 h i i ii i i i i tiririigirifligiieiies
// English (U.S.) resources

#if ldefined(AFX_RESOURCE_DLL) || defined(AFX_TARG_ENU)
fFifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

#ipragma code_page(1252)

ffendif //_WIN32

LITEIITTELL LT T TR T LT T i i i it iiiiiiiiinieeissg
/17
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// Icon
//

// Icon with lowest ID value placed first to ensure application icon
// remains consistent on all systems.
IDI_FILEREV ICON DISCARDABLE "FileRev.Ico"

ftifdef APSTUDIO_INVOKED

LEIHEHEITTEIETIT LTI EE LT HE T LT LT TR e LT i i it iriitiriirinieli
//

// TEXTINCLUDE

//

1 TEXTINCLUDE DISCARDABLE
BEGIN

"Resource.h\@"
END

2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include ""afxres.h""\r\n"
m\g"

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n"

"\0'?
END

fendif // APSTUDIO_INVOKED

FIIPEEIILEIIITIET7 777000 E T E 77 E i i riiriiiieliirilirriliilitiiiiitiilrtiliily
//

// Dialog

//

IDD_FILEREV DIALOG DISCARDABLE 15, 24, 216, 46

STYLE WS_MINIMIZEBOX | WS_POPUP | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "File Reverse”

FONT 8, "MS Sans Serif"

BEGIN
LTEXT "&Pathname:",IDC_STATIC,4,4,35,8
EDITTEXT IDC_FILENAME,44,4,168,12,ES_AUTOHSCROLL
PUSHBUTTON "&Browse..." ,IDC_FILESELECT,4,16,36,12,WS_GROUP
DEFPUSHBUTTON  "&Reverse file contents”,IDC_REVERSE,4,32,80,12
LTEXT "Type of characters in file:",IDC_STATIC,b88,34,80,8
LTEXT "(unknown)",IDC_TEXTTYPE,172,34,34,8

END

LHTIIIETIITT L P ET LT T LT T LT T I T i i ittt iitiigliiiiriifi
//

// DESIGNINFO

/7
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#ifdef APSTUDIO_INVOKED
GUIDELINES DESIGNINFO DISCARDABLE
BEGIN
IDD_FILEREV, DIALOG
BEGIN
RIGHTMARGIN, 192
BOTTOMMARGIN, 42
END
END
fendif // APSTUDIO_INVOKED

fendif // English (U.S.) resources
THEITEPTEET 000000000780 i ii i riii70777077070000070800008777110101711717174117

##ifndef APSTUDIO_INVOKED

TIITTITEIEEII LTI I i T 0000007 ii 70 iiiiii8i070777771771010071078010711
// .

// Generated from the TEXTINCLUDE 3 resource.

//

LITHPTLELIIITTT LT LT T i i i 707000 i i iii i i iiiiiniiiiriisiiiseg
ffendif // not APSTUDIO_INVOKED

17.4

16 EB

8GB 32

__int64 Count@s(void) {

// Views must always start on a multiple
// of the allocation granularity
SYSTEM_INFO sinf;

GetSystemInfo(&sinf);

// Open the data file.
HANDLE hFile = CreateFile("C:\\HugeFile.Big", GENERIC_READ,
FILE_SHARE_READ, NULL, OPEN_EXISTING, FILE_FLAG_SEQUENTIAL_SCAN, NULL);

// Create the file-mapping object.
HANDLE hFileMapping = CreateFileMapping(hFile, NULL,
PAGE_READONLY, @, @, NULL);
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DWORD dwFileSizeHigh;
__int64 qwFileSize = GetFileSize(hFile, &dwFileSizeHigh);
qwFileSize += (((__int64) dwFileSizeHigh) << 32);

// We no Tonger need access to the file object’'s handle.
CloseHandle(hFile);

__int64 qwFileOffset = @, qwNumOfds = 0;
while (qwFileSize > 8) {

// Determine the number of bytes to be mapped in this view

DWORD dwBytesInBlock = sinf.dwAllocationGranularity;

if (qwFileSize < sinf.dwAllocationGranularity)
dwBytesInBlock = (DWORD) qwFileSize;

PBYTE pbFile = (PBYTE) MapViewOfFile(hFileMapping, FILE_MAP_READ,

(DWORD) (qwFileOffset >> 32), // Starting byte
(DWORD) (qwFileOffset & @xFFFFFFFF), // in file
dwBytesInBlock); // # of bytes to map

// Count the number of Js in this block.

for (DWORD dwByte = 8; dwByte < dwBytesInBlock: dwByte++) {
if (pbFile[dwByte] == 0)
qwNumQf@s++;

}

// Unmap the view; we don't want multiple views
// in our address space.
UnmapViewOfFile(pbFile);

// Skip to the next set of bytes in the file.
qwFileOffset += dwBytesInBlock:
gwFileSize -= dwBytesInBlock;

}

CloseHandle(hFileMapping);
return(gwNum0Ofos);

64 KB

OfFile
64 KB

17.5

4 KB

RAM
RAM

MapView

10 KB
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RAM
Windows Windows
CreateFile
ReadFile WriteFile
ReadFile WriteFile
CreateFile dwShareM ode
0
17.6
VirtualAlloc
MapViewOfFileEx MapViewOfFile

PVOID MapViewOfFileEx(
HANDLE hFileMappingObject,
DWORD dwDesiredAccess,
DWORD dwFileOffsetHigh,
DWORD dwFileOffsetLow,
SIZE_T dwNumberOfBytesToMap,
PVOID pvBaseAddress);

MapViewOfFile
pvBaseAddress VirtualAlloc
64 KB MapViewOfFileEx
NULL
Windows 2000

GetLastError 1132 ERROR_MAPPED_ALIGNMENT Windows 98

NULL MapViewOfFileEx

NULL pvBaseAddress
MapViewOfFileEx MapViewOfFile

MapViewOfFileEx
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MapViewOfFileEx MapViewOfFile
Microsoft
__based
Windows 98 MapViewOfFileEx 0x80000000 OxBFFFFFFF
MapViewOfFileEx ULL
Windows 20000 MapViewOfFileEx
MapViewOfFileEx NULL
17.7
Windows 98 Windows 2000
Windows 98 0x80000000 OXBFFFFFFF
MapViewOfFile
MapViewOfFile Windows 98
Windows 98 MapViewOfFile
. Windows 2000
. UnmapViewOfFile
MapView
OfFile

UnmapViewOfFile UnmapViewOfFile
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MapViewOfFile
Windows 2000 Windows 98 Windows 2000
MapViewOfFile
MapViewOfFile
MapViewOfFile
MapViewOfFile
MapViewOfFile

Windows 98 MapViewOfFile
Windows 2000

f#include <Windows.h>

int WINAPI WinMain (HINSTANCE hinstExe, HINSTANCE,
PTSTR pszCmdLine, int nCmdShow) {

// Open an existing file-it must be bigger than 64 KB.
HANDLE hFile = CreateFile(pszCmdLine, GENERIC_READ | GENERIC_WRITE,
0., NULL, OPEN_ALWAYS, FILE_ATTRIBUTE_NORMAL, NULL):

// Create a file-mapping object backed by the data file.
HANDLE hFileMapping = CreateFileMapping(hFile, NULL,
PAGE_READWRITE, @, @, NULL);

// Map a view of the whole file into our address space.
PBYTE pbFile = (PBYTE) MapViewOfFile(hFileMapping,
FILE_MAP_WRITE, 0, 0, @);

// Map a view of the file (starting 64 KB in) into our address space
PBYTE pbFile2 = (PBYTE) MapViewOfFile(hFileMapping,
FILE_MAP_WRITE, @, 65536, 0);

if ((pbFile + 65536) == pbFile2) {
// If the addresses overlap, there is one address
// space region for both views: this must be Windows 98.
MessageBox(NULL, "We are running under Windows 98", NULL, MB_0K);
} else {
// If the addresses do not overlap, each view has its own
// address space region: this must be Windows 2000.
MessageBox(NULL, "We are running under Windows 2000", NULL, MB_0K);

}

UnmapViewOfFile(pbFile2);
UnmapViewOfFile(pbFile);
CloseHandle(hFileMapping);
CloseHandle(hFile);

return(0);
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Windows 98
MapViewOfFile
64 KB 1GB
MapViewOfFile
MapViewOfFile
MapViewOfFile 64 KB
Windows 2000
MapViewOfFile Windows 2000
64 KB
Windows 98
17.8
Windows
RPC COM OLE DDE WM_COPY DATA
Windows
CreateFile
.exe CreateFileMapping
MapViewOfFileEx SEC_IMAGE
.exe MapViewOfFileEx
MapViewOfFile .exe
CPU
.exe
3 3
3 3

17.9
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Microsoft
CreateFile
CreateFileMapping
INVALID_HANDLE _VALUE hFile

CreateFileMapping dwMaximumsSizeHigh dwMaximumsSizel ow

CreateFileMapping

0 pszName
CreateFileMapping OpenFileMapping
CloseHandle
HANDLE hFile = CreateFile(...);
HANDLE hMap = CreateFileMapping(hFile, ...);
if (hMap == NULL)
return(GetLastError());
CreateFile INVALID_HANDLE_
VALUE
CreateFileMapping hFile INVALID_HANDLE_
VALUE
CreateFile
CreateFile
17-3 MMFShare “ 17 MMFShare.exe”’
17-MMFShare
MMFShare 17-9
MM FShare Data
Create Mapping Of Data MMFShare

CreateFileMapping 4 KB
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MM FSharedData MMFShare

MMFShare

MMFShare
Close Mapping Of Data

MMFShare
MM FShare
MM FSharedData

MMFShare

Close Mapping Of Data

17-3 MMFShare

¢ Memory-Mapped File Sharing ==

Elozemappma of [ata |

Drata: |Some test data

Open mapping and get Data |

17-9 MMFShare
Create Mapping Of Data
MMFSharedData

Open Mapping And Get Data
OpenFileMapping
MMFShare

MMFShare

MMFShare.cpp

/******************************************************************************

Module: MMFShare.cpp

Notices: Copyright (c) 2008 Jeffrey Richter

******************************************************************************/

finclude “..\CmnHdr.h" /* See Appendix A. #/

f#include <windowsx.h>
ftinclude <tchar.h>
ffinciude "Resource.h”

IITEITEEIIEI LTI P 0 E T L L0 E 0T LTI 70 i i it iiiiiiriiiiniiiiiiigsg

BOOL D1g_OnInitDialog(HWND hwnd, HWND hwndFocus, LPARAM 1Param) {

chSETDLGICONS (hwnd, IDI_MMFSHARE);

// Initialize the edit control with some test data.
Edit_SetText(GetDlgltem(hwnd, IDC_DATA), TEXT("Some test data")):

// Disable the Close button because the file can't
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// be closed if it was never created or opened.
Button_Enable(GetDigltem(hwnd, IDC_CLOSEFILE), FALSE);
return(TRUE)};

THTTIIIIELTLLF L LTI P L LT 0L E i 7Lt i iiitiiitritiirtiitieg

void D1g_OnCommand(HWND hwnd, int id, HWND hwndCtl, UINT codeNotify) {

// Handle of the open memory-mapped file
static HANDLE s_hFileMap = NULL;
switch (id) {
case IDCANCEL:
EndDialog(hwnd, id):
break;

case IDC_CREATEFILE:
if (codeNotify != BN_CLICKED)
break;

// Create a paging file-backed MMF to contain the edit control text.

// The MMF is 4 KB at most and is named MMFSharedData.

s_hfileMap = CreateFileMapping(INVALID_HANDLE_VALUE, NULL,
PAGE_READWRITE, @, 4 = 1024, TEXT("MMFSharedData™)):

if (s_hFileMap != NULL) {

if (GetLastError() == ERROR_ALREADY_EXISTS) {
chMB("Mapping already exists - not created.”):
CloseHandle(s_hFileMap);

} else {
// File mapping created successfully.

// Map a view of the file into the address space.
PVOID pView = MapViewOfFile(s_hFileMap,
FILE_MAP_READ | FILE_MAP_WRITE, @, 8, 9);

if (pView I= NULL) {
// Put edit text into the MMF.
Edit_GetText(GetDlgltem(hwnd, IDC_DATA),
(LPTSTR) pView, 4 * 1024);

// Protect the MMF storage by unmapping it.
UnmapViewOfFile(pView);

// The user can't create another file right now.
Button_Enable(hwndCt1, FALSE);

// The user closed the file.
Button_Enable(GetDigltem(hwnd, IDC_CLOSEFILE), TRUE);

} else {
chMB("Can't map view of file."):
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}

} else {

chMB("Can’'t create file mapping.”);
}
break;

case IDC_CLOSEFILE:
if (codeNotify != BN_CLICKED)
break;

if (CloseHandle(s_hFileMap)) {
// User closed the file: fix up the buttons.
Button_Enable(GetDlgItem(hwnd, IDC_CREATEFILE), TRUE);
Button_Enable(hwndCtl, FALSE);

"}
break;
case IDC_OPENFILE:

if (codeNotify != BN_CLICKED)

break;

// See if a memory-mapped file named MMFSharedData already exists.
HANDLE hFileMapT = OpenFileMapping(FILE_MAP_READ | FILE_MAP_WRITE,
FALSE, TEXT("MMFSharedData"));

if (hFileMapT != NULL) {
// The MMF does exist; map it into the process's address space.
PVOID pView = MapViewOfFile(hFileMapT,
FILE_MAP_READ | FILE_MAP_WRITE, 0, 0, 0);

if (pView != NULL) {

// Put the contents of the MMF into the edit control.
Edit_SetText(GetDlgltem(hwnd, IDC_DATA), (LPTSTR) pView);
UnmapViewOfFile(pView):

} else {
chMB("Can't map view.");

}

CloseHandle(hFileMapT);

} else {

chMB("Can't open mapping.");
}
break;

}
LITLTITIITILELIITLETE DI E DT 00 08I LTI 0T LI I T ETEEIIIEI7 8111100071414 017

INT_PTR WINAPI D1g_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

switch (uMsg) {
ChHANDLE_DLGMSG(hwnd, WM_INITDIALOG, Dig_OnInitDialog);
chHANDLE_DLGMSG(hwnd, WM_COMMAND, D1g_OnCommand);
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}
return(FALSE);

LITITIIEELLIII LI ITIL LTI I I I 00T 0 EI I T I LI IT 0011001701000 71007040171¢87

int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE, PTSTR pszCmdLine, int) {

DialogBox(hinstExe, MAKEINTRESOURCE(IDD_MMFSHARE), NULL, D1g_Proc);
return(9);

LITTILIHITIEIL I EEIE1100770177 End of File [/111171177001700110771017100171¢7

MMFShare.rc

//Microsoft Developer Studio generated resource script.
1/
#include "Resource.h"

fidefine APSTUDIO_READONLY_SYMBOLS

LITIITTIIELII TP E I PRI L E L L E L2000 0 0000700717700 00000004011177117
//

// Generated from the TEXTINCLUDE 2 resource.

//

#include "afxres.h"

THLETTTIEIII LI LTI L LTI AL LTI L LTI TTE I 71700 T10000110000111000110071
ffundef APSTUDIO_READONLY_SYMBOLS

TILLLITITTII LTI I T EL LTI E 00 E 00 EEE 8170001707707 70000000000717111111
// English (U.S.) resources

fHif !defined(AFX_RESOURCE_DLL) || defined(AFX_TARG_ENU)

Jifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

#ipragma code_page(1252)

f#endif //_WIN32

TIIETITILIII LTI T T EEI I E LI i i it i iiiiiiiiiirtsiitiiiiiiiiiiiiirisd
//

// Dialog

//

IDD_MMFSHARE DIALOG DISCARDABLE 38, 36, 186, 61
STYLE WS_MINIMIZEBOX | WS_POPUP | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "Memory-Mapped File Sharing”
FONT 8, "MS Sans Serif"
BEGIN
PUSHBUTTON "&Create mapping of Data",IDC_CREATEFILE,4,4,84,14,
WS_GROUP
PUSHBUTTON “&Close mapping of Data™,IDC_CLOSEFILE,96,4,84,14
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LTEXT "gData:",IDC_STATIC,4.26,18,8

EDITTEXT IDC_DATA,28,24,153,12

PUSHBUTTON "g&0pen mapping and get Data",IDC_OPENFILE,40,44,104,14,
WS_GROUP .

END

JIIIIELELEELI T I I8 00T 0 I i ii il ii i itii i iiiiiiiiliitiiniiriritiiiiild
//

// lcon

/7

// Icon with lowest ID value placed first to ensure application icon

// remains consistent on all systems.
IDI_MMFSHARE ICON DISCARDABLE "MMFShare.Ico"

#ifdef APSTUDIO_INVOKED

JILIIEETEIITIFI AT LI LI i EirI i i it iiiiiiiiiiiiriiitiiiiiriing
//

// TEXTINCLUDE

/1

1 TEXTINCLUDE DISCARDABLE
BEGIN

"Resource.h\@"
END

2 TEXTINCLUDE DISCARDABLE

BEGIN
"#include ""afxres.h""\r\n"
"\0"

END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n"

“\e"
END

frendif // APSTUDIO_INVOKED

ffendif // English (U.S.) resources
/////////////////////////////////////////////////////////////////////////////

f#ifndef APSTUDIO_INVOKED
/////////////////////////////////////////////////////////////////////////////
//

// Generated from the TEXTINCLUDE 3 resource.

/7

/////////////////////////////////////////////////////////////////////////////
#tendif // not APSTUDIO_INVOKED




China=pubecom

17.10
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CELLDATA CellDatal20@][256];
CELLDATA 128 6 553 600 200 x 256 x 128
15

CreateFileMapping fdwProtect
SEC_RESERVE SEC COMMIT
SEC_COMMIT
CreateFileMapping

CreateFileMapping SEC_RESERVE
MapViewOfFile
MapViewOfFileEx MapViewOfFile MapViewOfFileEx
VirtualAlloc

PVOID VirtualAlloc(
PVOID pvAddress,
SIZE_T dwSize,
DWORD fdwAllocationType,
DWORD fdwProtect);

15 VirtualAlloc
VirtualAlloc MEM_RESERVE
VirtualAlloc VirtualAlloc
MapViewOfFile MapViewOfFileEx
MapViewOfFile MapViewOfFileEx

SEC_RESERVE VirtualAlloc



China=pubecom

17
CellData
Windows 98 VirtualAlloc 0x00400000
OX7FFFFFFF VirtualAlloc
SEC_RESERVE VirtualAlloc
0x80000000 OxBFFFFFFF Windows 98
Windows 2000 VirtualFree SEC_RESERVE
Windows 98 VirtualFree
NT NTFS 5
MMF
MMF
Stop
5 5
MMF B3 MMF Sparse [0 x|
| Ciestea1MB (1024 KB) SparsebMF |
Dffset (0- 1023KB): I1L‘-[J[l fHeadbyte
17-4 MM FSparse « 17 MMFs 2 T L |
parse. exe“ N T FS 5 e Eree all allozated regiors
=
17-MMFSparse
17-10
CreatealMB 1024 KB Sparse MMF
IMB 1024 KB MMF
“ C \MMFSparse’ C
NTFS5 &
NTFS5 17-10 MMF Sparse
Allocated Ranges
“ No allocated rangesin the file” (
)
Offset Read Byte
1024 1KB Byte
0
Offset 0 255
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Byte Write Byte 1024

Allocated Ranges

17-11 1024 000 1000 x 1024
17-11 983 040
65 536 Explorer C \MMFSparse
17-12
T S— 213
e 2 I e 7| pere =il
Offset(0-1023KB) [1000 _Readbyte | @ e e
Btie (2nsk |5 Type of fil:  File
Eree 4l allocated regions | Description:  MMFSparse
Allocated Ranges: st o
Offset: 0383040, Length: D0ES53E ] S 1.00MEB (1048575 bytec]

Size on disk:  B4.0 KB [65,536 bytes]

Created: Thursday, &pril 07, 1999, 2:21:30 P
Modified: Today, April 13, 15939, 8:47:08 P
Accessed Today, April 13, 1933, 8:47:08 Pk

Attibutes: ™ Hidden Advanced.. |
LI Ok I Cancel | Lipply I
17-11 MMF Sparse 17-12 MMF Sparse Properties
1 MB
64 KB
Free All Allocated Regions
0
CSparseStream
C++ SparseStream.h
MM FSparse.cpp C++ CMMFSparse CSparseStream
CMMFSparse CSparseStream
CMMFSparse
g_mmf
Createal MB 1024 KB Sparse MMF 1MB 1024 KB
MMF CreateFile NTFS 5
g_mmf Initialize
1 MB Initialize CreateFileMapping

MapViewOfFile
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Initialize
Windows
g_mmf

g_mmf

g_mmf

Windows
g_mmf
CloseHandle
DecommitPortionOf Stream
g_mmf

Ranges

ForceClose ForceClose

Initialize
“ No allocated ranges in the file”

0
——Explorer

SetFilePointer SetEndOfFile

17-4 MMFSparse

Dlg_ShowAllocatedRanges

g_mmf

Free All Allocated
UnmapViewOfFile
0 1MB

Dlg_ShowAllocatedRanges

DIR
ForceClose

MMFSparse.cpp

/******************************************************************************

Moduie: MMFSparse.cpp
Notices: Copyright (c) 2000 Jeffrey Richter

******************************************************************************/

" .. \CmnHdr . h"
<{tchar.h>
<WindowsX.h>
<WinlIoCtl.h>
"SparseStream.h"
"Resource.h”

f#include
f#include
f#include
#include
#include
#include

/* See Appendix A. =/
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LITTTTLILITIL I I TL L ELELE LI 1T T T 0T EEI 17011 E00 11 0100101070170107017

// This class makes it easy to work with memory-mapped sparse files.
class CMMFSparse : public CSparseStream {

private:

HANDLE m_hfilemap; // File-mapping object

PVOID m_pvFile: // Address to start of mapped file
public:

// Creates a Sparse MMF and maps it in the process's address space.
CMMFSparse(HANDLE hstream = NULL, SIZE_T dwStreamSizeMax = 0);

// Closes a Sparse MMF.
virtual ~CMMFSparse() { ForceClose(); }

// Creates a sparse MMF and maps it in the process's address space.
BOOL Initialize(HANDLE hstream, SIZE_T dwStreamSizeMax);

// MMF to BYTE cast operator returns address of first byte
// in the memory-mapped sparse file.
operator PBYTE() const { return((PBYTE) m_pvFile); }

// Allows you to explicitly close the MMF without having
// to wait for the destructor to be called.
VOID ForceClose();

}s

TIETELETIIIIIETIITIEFET I E LI i i i 10 i i e iiniiiiiiiertiineiilifi

CMMFSparse: :CMMFSparse(HANDLE hstream, SIZE_T dwStreamSizeMax) {

Initialize(hstream, dwStreamSizeMax);
}

THIEIEETTEI LTI T LRI LRI LTI E i I i niiiiiniiiiiiilirired

BOOL CMMFSparse::Initialize(HANDLE hstream, SIZE_T dwStreamSizeMax) {

if (m_hfilemap I= NULL)
ForceClose();

// Initialize to NULL in case something goes wrong.
m_hfilemap = m_pvFile = NULL;

BOOL fOk = TRUE; // Assume success.

if (hstream != NULL) {
if (dwStreamSizeMax == 0) {
DebugBreak(); // Illegal stream size
}

CSparseStream::Initialize(hstream);
fOk = MakeSparse(); // Make the stream sparse.
if (fok) {
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// Create a file-mapping object
m_hfilemap = ::CreateFileMapping(hstream, NULL, PAGE_READWRITE,
(DWORD) (dwStreamSizeMax >> 32164), (DWORD) dwStreamSizeMax, NULL);

if (m_hfilemap I= NULL) {
// Map the stream into the process's address space.

m_pvFile = ::MapViewOfFile(m_hfilemap,
FILE_MAP_WRITE | FILE_MAP_READ, 0, 0, 9);
} else {

// Failed to map the file; clean up
CSparseStream::Initialize(NULL);
ForceClose();

fOk = FALSE;

}
}
return(fok);

TILIILHEL LRI TLETEET I IR LI L2 00T LTI II A0 A EEE I i1 11100070000 01111117

VOID CMMFSparse::ForceClose() {

// Clean up everything that was done successfully
if (m_pvFile != NULL) {
::UnmapViewOfFile(m_pvFile);
m_pvFile = NULL; ‘
1
if (m_hfilemap I= NULL) {
::CloseHandle(m_hfilemap);
m_hfilemap = NULL;

}
Ny Ny Ny,

ftdefine STREAMSIZE (1 = 1024 * 1024) // 1 MB (1024 KB)
TCHAR szPathname[] = TEXT("C:\\MMFSparse.");

HANDLE g_hstream = INVALID_HANDLE_VALUE;

CMMFSparse g_mmf;

THEHTTEETEEFE LTI EET LI E 0T TP a7 b i iiiliniriitiititiety

BOOL D1g_OnInitDialog(HWND hwnd, HWND hwndFocus, LPARAM 1Param) {
chSETDLGICONS(hwnd, IDI_MMFSPARSE);
// Initialize the dialog box controls.
EnableWindow(GetDigltem(hwnd, IDC_OFFSET), FALSE);
Edit_LimitText(GetDigltem(hwnd, IDC_OFFSET), 4);
SetDigItemint(hwnd, IDC_OFFSET, 1000, FALSE);

EnableWindow(GetDigltem(hwnd, IDC_BYTE), FALSE);
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Edit_LimitText(GetDlgltem(hwnd, IDC_BYTE), 3);
SetDlgltemInt(hwnd, IDC_BYTE, 5, FALSE);

EnableWindow(GetDigltem(hwnd, IDC_WRITEBYTE), FALSE);
EnabieWindow(GetDlgltem(hwnd, IDC_READBYTE), FALSE);
EnableWindow(GetDl1gItem(hwnd, IDC_FREEALLOCATEDREGIONS), FALSE);

return(TRUE);

THETTHETTII LTI I E LT L LT LT I i DT i i i il itiittiretists

void D1g_ShowAllocatedRanges(HWND hwnd) {

// Fill in the Allocated Ranges edit control

DWORD dwNumEntries;

FILE_ALLOCATED_RANGE_BUFFER=* pfarb =
g_mmf.QueryAllocatedRanges(&dwNumEntries);

if (dwNumEntries == @) {
SetDlgItemText(hwnd, IDC_FILESTATUS,
TEXT("No allocated ranges in the file"));
} else {
TCHAR sz[4096] = { @ };
for (DWORD dwEntry = 0@; dwEntry < dwNumEntries; dwEntry++) {
wsprintf(_tcschr(sz, @), TEXT("Offset: %7.7u, Length: %7.7u\r\n"),
pfarb[dwEntry]l.FileOffset.LowPart, pfarb[dwEntry].Length.LowPart);
}
SetDlgltemText(hwnd, IDC_FILESTATUS, sz);
}
g_mmf.FreeAllocatedRanges(pfarb);

HHHITEET I HITTET I L L HELEI I T2 007000 T 00 L ET P EII i iiiiti111114174

void D1g_OnCommand (HWND hwnd, int id, HWND hwndCtl, UINT codeNotify) {

switch (id) {
case IDCANCEL:
if (g_hstream != INVALID_HANDLE_VALUE)
CloseHandle(g_hstream):
EndDialog(hwnd, id);
break;

case IDC_CREATEMMF:
// Create the file
g_hstream = CreateFile(szPathname, GENERIC_READ | GENERIC_WRITE,
@, NULL, CREATE_ALWAYS, FILE_ATTRIBUTE_NORMAL, NULL);
if (g_hstream == INVALID_HANDLE_VALUE) {
chFAIL("Failed to create file.");
}

// Create a 1 MB (1024 KB) MMF using the file
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if (ig_mmf.Initialize(g_hstream, STREAMSIZE)) {
chFAIL("Failed to initialize Sparse MMF.");

}

D1g_ShowAllocatedRanges(hwnd);

// Enable/disable the other controls.
EnableWindow(GetDI1gltem(hwnd, IDC_CREATEMMF), FALSE);:
EnableWindow(GetDlgltem(hwnd, IDC_OFFSET), TRUE);
EnableWindow(GetDigItem(hwnd, IDC_BYTE), TRUE);
EnableWindow(GetD1gItem(hwnd, IDC_WRITEBYTE), TRUE);
EnableWindow(GetDlgItem(hwnd, IDC_READBYTE), TRUE);
EnableWindow(GetD1gltem(hwnd, IDC_FREEALLOCATEDREGIONS), TRUE);

// Force the Offset edit control to have the focus.
SetFocus(GetDlgltem(hwnd, IDC_OFFSET));
break;

case IDC_WRITEBYTE:
{
BOOL fTranslated;
DWORD dwOffset = GetDlgItemInt(hwnd, IDC_OFFSET, &fTranslated, FALSE);
if (fTranslated) {
g.mmf[dwOffset * 10241 = (BYTE)
GetDlgItemInt(hwnd, IDC_BYTE, NULL, FALSE);
D1g_ShowAllocatedRanges(hwnd);
}
}

break;

case IDC_READBYTE:

{

BOOL fTranslated;

DWORD dwOffset = GetDlgltemInt(hwnd, IDC_OFFSET, &fTranslated, FALSE);

if (fTranslated) {
SetDlgltemInt(hwnd, IDC_BYTE, g_mmf[dwOffset = 10243, FALSE);
D1g_ShowAllocatedRanges(hwnd);

}

}

break;

case IDC_FREEALLOCATEDREGIONS:
// Normally the destructor causes the file-mapping to close.
// But, in this case, we wish to force it so that we can reset
// a portion of the file back to all zeroes. :
g_mmf.ForceClose():

// We call ForceClose above because attempting to zero a portion of
// the file while it is mapped causes DeviceloControl to fail with
// error ERROR_USER_MAPPED_FILE ("The requested operation cannot

// be performed on a file with a user-mapped section open.”)
g_mmf.DecommitPortion0fStream(@, STREAMSIZE):
g_mmf.Initialize(g_hstream, STREAMSIZE);
Dig_ShowAllocatedRanges(hwnd);

break;
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INT_PTR WINAPI D1g_Proc(HWND hwnd, UINT uMsg, WPARAM wParam, LPARAM 1Param) {

switch (uMsg) {
chHANDLE_DLGMSG(hwnd, WM_INITDIALOG, D1g_OnInitDialog);
chHANDLE_DLGMSG(hwnd, WM_COMMAND, Dlg_OnCommand);

}

return(FALSE);
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int WINAPI _tWinMain(HINSTANCE hinstExe, HINSTANCE, PTSTR pszCmdLine, int) {
chWindows2009Required();

DialogBox(hinstExe, MAKEINTRESOURCE(IDD_MMFSPARSE), NULL, Dlg_Proc):
return(@);

LITIITEPIII I 0TI 0PI T1E 00717777 End of Fite /11111171 1171110100010101177110117117

MMFSparse.rc

//Microsoft Developer Studio generated resource script.
/7
#include "Resource.h”

jtidefine APSTUDIO_READONLY_SYMBOLS

LITETHEHEEI TP TET R HE I EL TP T T I T 0 i riiiiiiiiiiiriirritiiiiliriilrtl
/7 .

// Generated from the TEXTINCLUDE 2 resource.

/7

#include "afxres.h”

FHIPEETREITET AT TT T I TP EL T 0700 1 i i i iiriiriliriiireiiiietiiitel
f#undef APSTUDIO_READONLY_SYMBOLS

JIILLETTTLLIIT I LT EIIT T L E i1 700071 Er i iiri it iritiirriiliily
// English (U.S.) resources

fHif tdefined(AFX_RESOURCE_DLL) || defined(AFX_TARG_ENU)
Jifdef _WIN32

LANGUAGE LANG_ENGLISH, SUBLANG_ENGLISH_US

fipragma code_page(1252)

ffendif //_WIN32

LEHELETHEIELEET I ET LRI T i iiieiiiiig
//
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// Dialog
//

IDD_MMFSHARE DIALOG DISCARDABLE 38, 36, 186, 61

STYLE WS_MINIMIZEBOX | WS_POPUP | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "Memory-Mapped File Sharing”

FONT 8, "MS Sans Serif”

BEGIN
PUSHBUTTON "&Create mapping of Data",IDC_CREATEFILE,4,4,84,14,
WS_GROUP
PUSHBUTTON "&Close mapping of Data",IDC_CLOSEFILE,96,4,84,14
LTEXT “&Data:",IDC_STATIC,4,24,18,8
EDITTEXT . IDC_DATA,28,24,153,12
PUSHBUTTON "&0pen mapping and get Data",IDC_OPENFILE,L40,44,104,14,
WS_GROUP
END

/////////////////////////////////////////////////////////////////////////////
//

// Icon

/7

// Icon with lowest ID value placed first to ensure app]icatioﬁ icon
// remains consistent on all systems.
IDI_MMFSHARE ICON DISCARDABLE "MMEShare.lco"

f#ifdef APSTUDIO_INVOKED
/////////////////////////////////////////////////////////////////////////////
/1

// TEXTINCLUDE

//

1 TEXTINCLUDE DISCARDABLE
BEGIN

"Resource.h\@"
END

2 TEXTINCLUDE DISCARDABLE
BEGIN
"#include ""afxres.h""\r\n"
"\0"
END

3 TEXTINCLUDE DISCARDABLE
BEGIN

"\r\n"

ll\a"
END

flendif // APSTUDIO_INVOKED

ffendif // English (U.S.) resources
L1H1ETI77E00T 0700 EP T i i it riirirririiiirriiiititrrlritiriitiiiitiiirei/

#ifndef APSTUDIO_INVOKED
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/7

// Generated from the TEXTINCLUDE 3 resource.

//

IHETTLIETIT LTI TR I 70000000000 PP T i iiiriiiriiriniirinirti
fendif // not APSTUDIO_INVOKED

SparseStream.h

/******************************************************************************

Module: SparseStream.h

Notices: Copyright (c) 20080 Jeffrey Richter
******************************************************************************/
#include "..\CmnHdr.h" /% See Appendix A. */

#include <WinloCtl.h>

LHEEHITIELT I LT ETIT BT TIT LI T I 0TI T I IR R I i IR EII il IE111110777017117
#ipragma once
LITEITTEITTELT L LTI LI LTI L2 IR AL E7 I 000 0TI 00T EIT TR0 TEEE17000101170¢¢

class CSparseStream {

public:
static BOOL DoesFileSystemSupportSparseStreams(PCTSTR pszVolume);
static BOOL DoesFileContainAnySparseStreams(PCTSTR pszPathname):

public:
CSparseStream(HANDLE hstream = INVALID_HANDLE_VALUE) {
Initialize(hstream);
}

virtual ~CSparseStream() { }

void Initialize(HANDLE hstream = INVALID_HANDLE_VALUE) {
m_hstream = hstream;

}

public:
operator HANDLE() const { return(m_hstream); }

public:
BOOL IsStreamSparse() const;
BOOL MakeSparse();
BOOL DecommitPortion0fStream(
——int64 qwFileOffsetStart, __int64 qwFileOffsetEnd);

FILE_ALLOCATED_RANGE_BUFFER* QueryAllocatedRanges(PDWORD pdwNumEntries):
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BOOL FreeAllocatedRanges(FILE_ALLOCATED_RANGE_BUFFER# pfarb);

private:
HANDLE m_hstream;
private:
static BOOL AreFlagsSet(DWORD fdwFlagBits, DWORD fFlagsToCheck) {
return((fdwFlagBits & fFlagsToCheck) == fFlagsToCheck);
}
};

THITHTEIT T HLILEE L HE L LT AT T LT T LT ET P I i i i iiiiiiiiliiisiris

inline BOOL CSparseStream::DoesFileSystemSupportSparseStreams(
PCTSTR pszVolume) {

DWORD dwFileSystemFlags = @;
BOOL fOk = GetVolumeInformation(pszVolume, NULL, @, NULL, NULL,
&dwFileSystemFlags, NULL, 8);
fOk = fOk && AreflagsSet(dwFileSystemFlags, FILE_SUPPORTS_SPARSE_FILES);
return(f0k);
1

THEETEILLLELIEIL T I P T E DI L0 0TI i LTI EF I i r i iiriilriiieiiy
inline BOOL CSparseStream::IsStreamSparse() const {

BY_HANDLE_FILE_INFORMATION bhfi;

GetFileInformationByHandle(m_hstream, &bhfi);

return(AreFlagsSet(bhfi.dwFileAttributes, FILE_ATTRIBUTE_SPARSE_FILE));
}

FIEILIITIIIEEI I T LTI T 00 i i i i i iiiiiririztititiliirieiireeis
intine BOOL CSparseStream::MakeSparse() {

DWORD dw;
return(DeviceloControl(m_hstream, FSCTL_SET_SPARSE,
NULL, @, NULL, 0, &dw, NULL));
}

THHETHEIILETELELT T I T I AL LTI T LTI EI LTI TE LTI LI iitiitiretiiiriites

intine BOOL CSparseStream::DecommitPortion0fStream(
__int64 qwlOffsetStart, __int64 qwOffsetEnd) {

// NOTE: This function does not work if this file is memory-mapped.
DWORD dw;

FILE_ZERO_DATA_INFORMATION fzdi;

fzdi.FileOffset.QuadPart = qwOffsetStart;
fzdi.BeyondFinalZero.QuadPart = qwOffsetEnd + 1;

return(DeviceloControl(m_hstream, FSCTL_SET_ZERO_DATA, (LPVOID) &fzdi,
sizeof(fzdi), NULL, 0, &dw, NULL));
}
TIIELLT7100 00700000000 ETT T P70 i1 iieiriiririittritertiriieel

inTine BOOL CSparseStream::DoesFileContainAnySparseStreams(
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PCTSTR pszPathname) {

DWORD dw = GetFileAttributes(pszPathname);
return((dw == OXFffffff)
? FALSE : AreFlagsSet(dw, FILE_ATTRIBUTE_SPARSE_FILE));
}

HHHTEEILET T T LTI T LI L L E AL ET LT i i iiiriitilietittiitiniit s

inline FILE_ALLOCATED_RANGE_BUFFER* CSparseStream::QueryAliocatedRanges(
PDWORD pdwNumEntries) {

FILE_ALLOCATED_RANGE_BUFFER farb;
farb.File0ffset.QuadPart = 0;
farb.lLength.lLowPart =
GetFileSize(m_hstream, (PDWORD) &farb.Length.HighPart);

// There is no way to determine the correct memory block size prior to

// attempting to collect this data, so I just picked 106 * sizeof(*pfarb)

DWORD cb = 100 * sizeof(farb);

FILE_ALLOCATED_RANGE_BUFFER+* pfarb = (FILE_ALLOCATED_RANGE_BUFFER=*)
HeapAlloc(GetProcessHeap(), HEAP_ZERO_MEMORY, cb);

DeviceloControl(m_hstream, FSCTL_QUERY_ALLOCATED_RANGES,
&farb, sizeof(farb), pfarb, cb, &cb, NULL);
*pdwNumEntries = cb / sizeof(xpfarb);
return(pfarb);
1
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inline BOOL CSparseStream::FreeAllocatedRanges(
FILE_ALLOCATED_RANGE_BUFFER=+ pfarb) {

// Free the queue entry's allocated memory
return(HeapFree(GetProcessHeap(), @, pfarb)):
}
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