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2.8 Unicode

Microsoft Unicode Windows API
Unicode

UNICODE _UNICODE

281 C Unicode
Unicode C String.h
wchar_t Unicode
typedef unsigned short wchar_t;
99 Unicode
wchar_t szBuffer[100];
100 16 C
strepy  strchr  streat ANSI Unicode
ANSI C 2-1 ANSI C
Unicode
char = strcat(char =, const char #);
wchar_t * wcscat(wchar_t *, const wchar_t #);
2-1 ANSI C Unicode

char * strchr(const char *, int);
wchar_t * wcschr(const wchar_t =, wchar_t);

int strcmp(const char *, const char *);
int wcscmp(const wchar_t *, const wchar_t #);

char * strcpy(char *, const char *);
wchar_t * wcscpy(wchar_t =, const wchar_t #):

size_t strlen(const char #*);
size_t wcslen(const wchar_t =*);

Unicode wcs WCS
WCS ANSI str
Microsoft C ANSI C ANSI C
Unicode C
Unicode Windows 98

wcescat  wceslen  westok Windows 98

Unicode
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str WCS ANSI
Unicode ANSI Unicode
TChar.h String.h
TChar.h ANSI/Unicode
str wcs
_UNICODE wCcCs _UNICODE str
TChar.h _tesepy _UNICODE,
_tescpy ANSI strcpy _UNICODE, _tcscpy Unicode
wcesepy C TChar.h
ANSI/Unicode ANS| Unicode
TChar.h
ANSI/Unicode TCHAR

_UNICODE TCHAR
typedef wchar_t TCHAR;

_UNICODE TCHAR
typedef char TCHAR;

TCHAR szString[l100];

TCHAR *szError = "Error";
Microsoft C++
ANSI Unicode
_UNICODE _UNICODE
Unicode ANSI
TCHAR *szError = L"Error";
literal string L Unicode
_UNICODE
L _TEXT
_TEXT TChar.h _UNICODE _TEXT
fidefine _TEXT(x) L #H x
_UNICODE _TEXT
fidefine _TEXT(x) x
_UNICODE

TCHAR #szError = _TEXT("Error");
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_TEXT

if (szError[0] == _TEXT('d")) {
// First character is a 'J’'

} else {
// First character is not a

IJ'
}

2.8.2 Windows Unicode

Windows 2-3

2-3 Uincode

WCHAR
PWSTR
PCWSTR

Unicode
Unicode
Unicode

Unicode
PTSTR PCTSTR
UNICODE
UNICODE

UNICODE Windows

2.8.3 Windows Unicode ANSI

CreateWindowEx

CreateWindowEx ANSI

HWND WINAPI CreateWindowExW(
DWORD dwExStyle,
PCWSTR pClassName,
PCWSTR pWindowName,
DWORD dwStyle,
int X,
int Y,
int nWidth,
int nHeight,

HWND hWndParent,
HMENU hMenu,
HINSTANCE hInstance,
PVOID pParam);

HWND WINAPI CreateWindowExA(
DWORD dwExStyle,
PCSTR pClassName,

ANSI/Unicode
Unicode

Windows
ANSI

_UNICODE C

CreateWindowEx Unicode
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PCSTR pWindowName,
DWORD dwStyle,

int X,

int Y,

int nWidth,

int nHeight,

HWND hWndParent,
HMENU hMenu,
HINSTANCE hInstance,
PVOID pParam);

CreateWindowExwW Unicode w wide
() Unicode 16 CreateWindowEXxA
A ANSI
CreateWindowEx
CreateWindowExW CreateWindowEXxA WinUser.h CreateWindowEx

jHifdef UNICODE

ffidefine CreateWindowEx CreateWindowExW
felse

fidefine CreateWindowEx CreateWindowExA
#endif // !UNICODE

UNICODE
CreateWindowEx 16 Windows
UNICODE CreateWindowEx CreateWindowEXxA
CreateWindowEx ANSI 16 Windows CreateWindowsEx
ANSI
Windows 2000 Microsoft CreateWindowExA
ANSI Unicode Create
WindowExW CreateWindowExW CreateWindowExA
DLL
DLL ANSI Unicode ANSI
Unicode
Windows 98 Microsoft CreateWindowExA Windows 98
Unicode Windows Unicode
ANSI GetLastError ERROR_
CALL_NOT_IMPLEMENTED ANS
Windows 98
Windows API WinExec OpenFile 16 Windows
CreateProcess CreateFile
WinExec OpenFile
Unicode

ANSI Windows 2000 ANSI
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Unicode
2.8.4 Windows

Windows C
strcpy  wescpy

C C
Explorer.exe
RAM
Windows 2000 Windows 98 Internet
Explorer 4.0 Windows
StrCat  StrChr  StrCmp  StrCpy
ShIWApi.h ANSI Unicode
StrCatA  StrCatwW
UNICODE
2.9 ANSI Unicode
Unicode Unicode

. chars

. TCHAR PTSTR

. BYTE PBYTE

o TEXT

. PTSTR PSTR

sizeof (szBuffer), sizeof (szBuffer)/sizeof (TCHAR)
malloc(nCharacters * sizeof ( TCHAR)), malloc
(nCharacters)
ANSI
Unicode
Unicode ANSI
Unicode ANS
4

2.9.1 Windows

Windows Unicode 2-4
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2-4 Unicode

Istrcat
Istrcmp
Istrcmpi
Istrcpy
Istrlen

Unicode
ANSI UNICODE

UNICODE Istrcat IstrcatA UNICODE Istrcat

Istrcmp  Istrempi
C strcmp strcmpi wescmp  wescmpi

Windows Istrcmp Istrcmpi
CompareString
int CompareString(

LCID 1cid,

DWORD fdwStyle,

PCWSTR pStringl,

int cchl,

PCTSTR pString2,

int cch2);

Unicode CompareString

LCID 32 CompareString

[strcmp CompareString
GetThreadString
LCID GetThreadlocale();

CompareString
2-5

2-5 Compare String

C

IstrcatW

Windows

LCID
C

Windows

NORM_IGNORECASE
NORM_IGNOREKANATY PE
NORM_IGNORENONSPACE
NORM_IGNORESYMBOLS
NORM_IGNOREWIDTH
SORT_STRINGSORT

Istrcmp CompareString 0 fdwStyle
CompareString NORM_IGNORECASE CompareString

[strcmpi



Chinas=pubecom
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cchl -1
pString2
C Unicode

Windows Unicode

PTSTR CharLower(PTSTR pszString);

PTSTR CharUpper(PTSTR pszString);

cch2

TCHAR clLowerCaseChar = CharLower((PTSTR) szString[8]):

PTSTR

16 16 0

32

0

DWORD CharLowerBuff(
PTSTR pszString,
DWORD cchString);

DWORD CharUpperBuff(
PTSTR pszString,
DWORD cchString);

C isalpha islower isupper

Windows API

Windows

BOOL IsCharAlpha(TCHAR ch);
BOOL IsCharAlphaNumeric(TCHAR ch);
BOOL IsCharLower(TCHAR ch);
BOOL IsCharUpper(TCHAR ch);
printf C

printf

_UNICODE

ANSI
Microsoft C printf
ANSI C ANSI
wsprintf

char szA[l00]; // An ANSI string buffer
WCHAR szW[100]; // A Unicode string buffer

// Normal sprintf: all strings are ANSI
sprintf(szA, "%s", "ANSI Str");

Unicode

16

pStringl

tolower

_UNICODE
Unicode
printf

toupper

ANS
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// Converts Unicode string to ANSI
sprintf(szA, "%S", L"Unicode Str");

// Normal swprintf: all strings are Unicode
swprintf(szW, L"%s", L"Unicode Str");

// Converts ANSI string to Unicode
swprintf(szW, L"%S", "ANSI Str");

2.9.2
Unicode Windows 98 Windows
2000 UNICODE
UNICODE LoadString
L oadStringA L oadStringA ANSI
ANSI
293 ANSI Unicode
Unicode Microsoft
Unicode
Windows 2000 Notepad( ) Unicode
ANSI 2-1 Notepad Save As
Save As KB
Savein |3 WINNT = e ® ek E-

|1 addins Clijava [ svstem3z

1 Corfig 1 Media (1 Temp

=1 Connectionwizard (] msagent [ twain 32

_IcsC [ msapps CJweb

|_ Cursors 21 Redistration ] bindlog, st

|1 debug 21 repair @ ModemD ettt

|1 Diiver Cache (21 secuity OEWABL oo tst

|1 Fonts | ShelMew E priplog tet

4 | OHelp [ 5peech Schedlall. T«

inf [ Symbals @ zetuplog. bet

| Installer 21 system @ wiplog bt

File name: AMS| Save I

| Save as bpe: H?;:_oé:le big endian Cancel
Encoding: IANS| d
A

2-1 Windows 2000 Notepad File Save As

ANSI Unicode IsTextUnicode

DWORD IsTextUnicode(CONST PVOID pvBuffer, int cb, PINT pResult):
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2 Unicode

ANSI Unicode

pvBuffer
ANSI

cb
pResult
IsTextUnicode
IsTextUnicode

Microsoft
pResult

Windows 98
GetL astError

Windows98
FALSE

17 Flie Rev

2.9.4 Unicode ANSI

Windows
MultiByteToWideChar

int MultiByteToWideChar(
UINT uCodePage,
DWORD dwflags,
PCSTR pMultiByteStr,
int cchMultiByte,
PWSTR pWideCharStr,
int cchWideChar);

uCodePage
0 pMultiByteStr
Unicode
cchWideChar

MultiByteToWideChar

Unicode

1) MultiByteToWideChar

0
2)

IsTextUnicode

IsTextUnicode

Unicode
cb pvBuffer

IsTextUnicode

IsTextUnicode
NULL
Platform SDK

|sTextUnicode

Unicode TRUE FALSE

DWORD

IsTextUnicode
ERROR_CALL_NOT_IMPLEMENTD

IsTextUnicode

MultiByteToWideChar

dwFlags
dwFlags

cchMultiByte

cchMultiByte -1

pWideChar Str

cchwideChar 0

pWideCharStr NULL cchwideChar

Unicode
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MultByteToWideChar
3) MultiByteToWideChar pWideCharStr
MultiByteToWideChar cchWidechar
4.
5) Unicode

WideCharToMultiByte

int WideCharToMultiByte(
UINT uCodePage,
DWORD dwFlags,
PCWSTR pWideCharStr,
int cchWideChar,
PSTR pMultiByteStr,
int cchMulitiByte,
PCSTR pDefaultChar,
PBOOL pfUsedDefaultChar);

MultiBiteToWideChar uCodePage
dwFlags
dwFlags 0
pWideCharStr cchwideChar
cchwideChar -1
pMultiByteStr cchMultiByte

0 WideCharToMultiByte
cchMultiByte

WideCharToMultiByte MultiByteToWideChar 2
pDefaultChar pfUsedDefaultChar WideCharToMultiByte
uCodePage WideCharToMultiByte
pDefaultChar
NULL
pfUsedDefaultChar
TRUE
FALSE
NULL
Platform SDK
Unicode ANSI

Unicode

BOOL StringReverseW(PWSTR pWideCharStr) {

// Get a pointer to the last character in the string.
PWSTR pEnd0fStr = pWideCharStr + wcslen(pWideCharStr) - 1;
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wchar_t cCharT;
// Repeat until we reach the center character in the string.
while (pWideCharStr < pEndOfStr) {

// Save a character in a temporary variable.

cCharT = spWideCharStr;

// Put the last character in the first character.
xpWideCharStr = *pEnd0fStr;

// Put the temporary character in the Tast character.
*pEndOfStr = cCharT;

// Move in one character from the left.
pWideCharStr++;

// Move in one character from the right.
pEndOfStr--;
}

// The string is reversed; return success.
return(TRUE);

ANSI
ANSI ANSI Unicode Unicode
StringReverseW ANSI

BOOL StringReverseA(PSTR pMultiByteStr) {
PWSTR pWideCharStr;
int nLenOfWideCharStr;
BOOL fOk = FALSE;

// Calculate the number of characters needed to hold

// the wide-character version of the string.

nLenOfWideCharStr = MultiByteToWideChar(CP_ACP, @,
pMuitiByteStr, -1, NULL, 9);

// Allocate memory from the process's default heap to
// accommodate the size of the wide-character string.
// Don't forget that MultiByteToWideChar returns the
// number of characters, not the number of bytes, so
// you must multiply by the size of a wide character.
pWideCharStr = HeapAlloc(GetProcessHeap(), 0,
nLenOfWideCharStr * sizeof(WCHAR));

if (pWideCharStr == NULL)
return(f0k);

// Convert the multibyte string to a wide-character string.
MultiByteToWideChar(CP_ACP, @, pMultiByteStr, -1,
pWideCharStr, nLenOfWideCharStr);

// Call the wide-character version of this
// function to do the actual work.
fO0k = StringReverseW(pWideCharStr);
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if (fOk) {
// Convert the wide-character string back
// to a multibyte string.
WideCharToMultiByte(CP_ACP, @, pWideCharStr, -1,
pMultiByteStr, strlen(pMultiByteStr), NULL, NULL);

}

// Free the memory containing the wide-character string.
HeapFree(GetProcessHeap(), @, pWideCharStr);

return(f0k);

BOOL StringReverseW(PWSTR pWideCharStr):
BOOL StringReverseA(PSTR pMultiByteStr);

{Fifdef UNICODE

fidefine StringReverse StringReverseW
felse

ffdefine StringReverse StringReverseA
ffendif // IUNICODE
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