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function GetWindowText(hWnd: HWND; lpString: PWideChar; 
   nMaxCount: Integer): Integer; stdcall; 
function GetWindowTextA(hWnd: HWND; lpString: PAnsiChar; 
   nMaxCount: Integer): Integer; stdcall; 
function GetWindowTextW(hWnd: HWND; lpString: PWideChar; 
   nMaxCount: Integer): Integer; stdcall; 
 
function GetWindowText; external user32 
   name 'GetWindowTextW'; 
function GetWindowTextA; external user32 
   name 'GetWindowTextA'; 
function GetWindowTextW; external user32 
   name 'GetWindowTextW'; 



var 
  ch: Char; 
begin 
  ch := 'a'; 
  Inc (ch, 100); 
  ... 
  for ch := #32 to High(Char) do 
    str := str + ch; 

var 
  CharSet = set of Char; 
begin 
  charSet := ['a', 'b', 'c']; 
  if 'a' in charSet then 
    ... 



W1050 WideChar reduced to byte char in set expressions.  Consider 
using 'CharInSet' function in 'SysUtils' unit. 

var 
  charSet: set of AnsiChar; // suppress warning 
begin 
  charSet := ['a', 'b', 'c']; 
  if AnsiChar('a') in charSet then // suppress warning 
... 

Chr (128) 

type 



  UCS4Char = type LongWord; 

x 

x 

x 

x 

x 



var 
  ch1: Char; 
  ch2: AnsiChar; 
begin 
  ch1 := 'ù'; 
  Memo1.Lines.Add ('WideChar'); 
  Memo1.Lines.Add ('UpCase ù: ' + UpCase(ch1)); 
  Memo1.Lines.Add ('ToUpper ù: ' + ToUpper (ch1)); 
  ch2 := 'ù'; 
  Memo1.Lines.Add ('AnsiChar'); 
  Memo1.Lines.Add ('UpCase ù: ' + UpCase(ch2)); 
  Memo1.Lines.Add ('ToUpper ù: ' + ToUpper (ch2)); 

WideChar 
UpCase ù: ù 
ToUpper ù: Ù 
AnsiChar 
UpCase ù: ù 
ToUpper ù: Ù 

var 
  str1: string; 
begin 
  str1 := '1.' + #9 + ConvertFromUtf32 (128) + 
    ConvertFromUtf32($1D11E); 

  TCharacter.IsNumber(str1, 1) 
  TCharacter.IsPunctuation (str1, 2) 
  TCharacter.IsWhiteSpace (str1, 3) 



  TCharacter.IsControl(str1, 4) 
  TCharacter.IsSurrogate(str1, 5) 



type 
  PStrRec = ^StrRec; 
  StrRec = packed record 
    codePage: Word; 
    elemSize: Word; 
    refCnt: Longint; 
    length: Longint; 
end; 



function StringElementSize(const S: UnicodeString): Word; 
function StringCodePage(const S: UnicodeString): Word; 
function StringRefCount(const S: UnicodeString): Longint; 

var 
  str1: string; 
begin 
  str1 := 'foo'; 
  Memo1.Lines.Add ('SizeOf: ' + IntToStr (SizeOf (str1))); 
  Memo1.Lines.Add ('Length: ' + IntToStr (Length (str1))); 
  Memo1.Lines.Add ('StringElementSize: ' + 
    IntToStr (StringElementSize (str1))); 
  Memo1.Lines.Add ('StringRefCount: ' + 
    IntToStr (StringRefCount (str1))); 
  Memo1.Lines.Add ('StringCodePage: ' + 
    IntToStr (StringCodePage (str1)));  
if StringCodePage (str1) = DefaultUnicodeCodePage then 
    Memo1.Lines.Add ('Is Unicode'); 
  Memo1.Lines.Add ('Size in bytes: ' + 
    IntToStr (Length (str1) * StringElementSize (str1))); 
  Memo1.Lines.Add ('ByteLength: ' + 
    IntToStr (ByteLength (str1))); 

SizeOf: 4 
Length: 3 
StringElementSize: 2 
StringRefCount: -1 
StringCodePage: 1200 
Is Unicode 
Size in bytes: 6 
ByteLength: 6 



Length (str1) * StringElementSize (str1) 

 
 

var 
  str1: string; 
begin 
  str1 := 'Surr. ' + ConvertFromUtf32($1D11E); 



if TCharacter.IsHighSurrogate (str1 [I]) then 
  Memo1.Lines.Add (str1 [I] + str1 [I+1]) 

However, in most cases you can assume to work with the BMP (Basic Multilingual Plane) that 
treats each WideChar of a Unicode string as a single code point. 
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x 
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type 
  UTF8String = type AnsiString(65001); 
  RawByteString = type AnsiString($FFFF); 



type 
  Latin1String = type AnsiString(28591); 
procedure TFormLatinTest.btnNewTypeClick( 
  Sender: TObject); 
var 
  str1: Latin1String; 
begin 
  str1 := 'a string with an accent: Cantù'; 
  Log ('String: ' + str1); 

procedure _UStrFromLStr(var Dest: UnicodeString; 
  const Source: AnsiString); 
procedure InternalUStrFromPCharLen( 
  var Dest: UnicodeString; Source: PAnsiChar; 
  Length: Integer; CodePage: Integer); 
function WCharFromChar(WCharDest: PWideChar; 
  DestChars: Integer; const CharSource: PAnsiChar; 
  SrcBytes: Integer; CodePage: Integer): Integer; 
function MultiByteToWideChar(CodePage, Flags: Integer;  
  MBStr: PAnsiChar; MBCount: Integer; 
  WCStr: PWideChar; WCCount: Integer): Integer; stdcall;  
  external kernel name 'MultiByteToWideChar'; 

Log ('Last char: ' + IntToStr ( 
  Ord (str1[Length(str1)]))); 
Log ('ElemSize: ' + IntToStr (StringElementSize (str1))); 
Log ('Length: ' + IntToStr (Length (str1))); 



Log ('CodePage: ' + IntToStr (StringCodePage (str1))); 

Last char: 249 
ElemSize: 1 
Length: 30 
CodePage: 28591 

 
procedure TFormLatinTest.btnCompareCharSetClick( 
  Sender: TObject); 
var 
  str1: Latin1String; 
  str2: AnsiString; 
  I: Integer; 
begin 
  for I := 128 to 255 do 
  begin 
    str1 := str1 + AnsiChar (I); 
    str2 := str2 + AnsiChar (I); 
end; 
for I := 0 to 15 do 
  begin 
    Log (IntToStr (128 + I*8) + ' - ' + 
      IntToStr (128 + I*8 + 7)); 
    Log ('Lati: ' + Copy (str1, 1 + i*8, 8)); 
    Log ('Ansi: ' + Copy (str2, 1 + i*8, 8)); 
  end; 
end; 

128 - 135 
Lati: ?,f".?? 
Ansi: €‚ƒ„...†‡ 
136 - 143 
Lati: ^?S<OZ 
Ansi: ˆ‰Š‹ŒŽ 
144 - 151 
Lati: ''"".-- 
Ansi: ‘’“”•–— 
152 - 159 



Lati: ~Ts>ozY 
Ansi:   TMš›œžŸ 

type 
  CyrillicString = type Ansistring(1251); 

procedure TFormLatinTest.btnCyrillicClick( 
  Sender: TObject); 
var 
  str1: CyrillicString; 
  I: Integer; 
begin 
  str1 := 'a string with an accent: Cantù'; 
  Log ('String: ' + str1); 
  Log ('Last char: ' + IntToStr ( 
    Ord (str1[Length(str1)]))); 
  Log('ElemSize: ' + IntToStr (StringElementSize (str1))); 
  Log('Length: ' + IntToStr (Length (str1))); 
  Log ('CodePage: ' + IntToStr (StringCodePage (str1))); 
  str1 := ''; 
  for I := 150 to 250 do 
    str1 := str1 + CyrillicString(AnsiChar (I)); 
  Log ('High end chars: ' + str1); 
end; 

String: a string with an accent: Cantu 
Last char: 117 
ElemSize: 1 
Length: 30 
CodePage: 1251 
High end chars: –—TMљ›њк ћџ У у Ј¤Ґ¦§Е ©Є«¬-
®І °±Ііґμ¶·е Noє»јЅѕі АБВГДЕЖЗИИ КЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯабвгдежзии клмно 
прстуфхцчшщъ 



CyrillicString(AnsiChar (I)) 

var 
  str8: Utf8String; 
  str16: string; 
begin 
  str8 := 'Cantù'; 
  Memo1.Lines.Add ('UTF-8'); 
  Memo1.Lines.Add('Length: ' + IntToStr (Length (str8))); 
  Memo1.Lines.Add('5: ' + IntToStr (Ord (str8[5]))); 
  Memo1.Lines.Add('6: ' + IntToStr (Ord (str8[6]))); 
 
  str16 := str8; 
  Memo1.Lines.Add ('UTF-16'); 
  Memo1.Lines.Add('Length: ' + IntToStr (Length (str16))); 
  Memo1.Lines.Add('5: ' + IntToStr (Ord (str16[5]))); 



UTF-8 
Length: 6 
5: 195 
6: 185 
 
UTF-16 
Length: 5 
5: 249 

ANSI 
Length: 5 
5: 249 



type 
  Latin1String = type AnsiString(28591); 
 
procedure TFormStringConvert.btnLatin1Click( 
  Sender: TObject); 
var 
  str1: AnsiString; 
  str2: Latin1String; 
  rbs: RawByteString; 
begin 
  str1 := 'any string with a €'; 
  str2 := str1; 
  Memo1.Lines.Add (str1); 
  Memo1.Lines.Add (IntToStr (Ord (str1[19]))); 
  Memo1.Lines.Add (str2); 
  Memo1.Lines.Add (IntToStr (Ord (str2[19]))); 
  rbs := str1; 
  SetCodePage(rbs, 28591, True); 
  Memo1.Lines.Add (rbs); 
  Memo1.Lines.Add (IntToStr (Ord (rbs[19]))); 
end; 

any string with a € 
128 
any string with a ? 
63 
any string with a ? 
63 

  str1 := 'Marco '; 
  str2 := 'Cantù '; 
  for I := 1 to 10000 do 



  str1 := str1 + str2; 

plain: 00.001 
mixed: 01.717 

plain: 00:00.003 
mixed: 00:42.879 

W1057 Implicit string cast from 'UTF8String' to 'string' 
W1057 Implicit string cast from 'AnsiString' to 'string' 
W1058 Implicit string cast with potential data loss from 'string' to 
'UTF8String' 



[DCC Warning] StringConvertForm.pas(63): W2455 Narrowing given wide 
string constant lost information 

  str1 := 'Marco Cantù'; 
  for I := 1 to MaxLoop2 do 
    str1 := AnsiUpperCase (str1); 

AnsiUpperCase (string): 00:00.289 
AnsiUpperCase (AnsiString): 00:00.540 

type 
  RawByteString = type AnsiString($ffff); 



  procedure DisplayStringData (str: AnsiString); 
  procedure DisplayRawData (str: RawByteString); 

procedure TFormRawTest.DisplayRawData( 
  str: RawByteString); 
begin 
  Log ('DisplayRawData(str: RawByteString)'); 
  Log ('String: ' + UnicodeString(str)); 
  Log ('CodePage: ' + IntToStr (StringCodePage (str))); 
  Log ('Address: ' + IntToStr (Integer (Pointer (str)))); 
end; 



type 
  TEncoding = class 
    TMBCSEncoding = class(TEncoding) 
 TUTF7Encoding = class(TMBCSEncoding) 
   TUTF8Encoding = class(TUTF7Encoding) 
  TUnicodeEncoding = class(TEncoding) 
    TBigEndianUnicodeEncoding = class(TUnicodeEncoding) 

type 
  TEncoding = class 
    ...  
  public 
    class property ASCII: TEncoding read GetASCII; 
    class property BigEndianUnicode: TEncoding 
      read GetBigEndianUnicode; 
    class property Default: TEncoding read GetDefault; 
    class property Unicode: TEncoding read GetUnicode; 
    class property UTF7: TEncoding read GetUTF7; 
    class property UTF8: TEncoding read GetUTF8; 

TEncoding.UTF8.GetPreamble 



  Memo1.Lines.SaveToFile('test.txt', 
    TEncoding.Unicode); 

 



procedure TFormStreamEncoding.btnPlainClick( 
  Sender: TObject); 
var 
  strFileName: string; 
begin 
  strFileName := 'PlainText.txt'; 
  ListBox1.Items.SaveToFile(strFileName); 
  ListBox1.Clear; 
  ListBox1.Items.LoadFromFile(strFileName); 
end; 

  strFileName := 'Utf8Text.txt'; 
  ListBox1.Items.SaveToFile(strFileName, TEncoding.UTF8); 

procedure TFormStreamEncoding.btnAsNeededClick( 
  Sender: TObject); 
var 
  strFileName: string; 
  encoding1: TEncoding; 
begin 
  strFileName := 'AsNeededText.txt'; 
  encoding1 := TEncoding.Default; 
  if ListBox1.Items.Text <> 
      UnicodeString (AnsiString(ListBox1.Items.Text)) then 
    encoding1 := TEncoding.UTF8; 
  ListBox1.Items.SaveToFile(strFileName, Encoding1); 

var 



  ch: Char; 
begin 
  ... 
  for ch in ListBox1.Items.Text do 
    if Ord (ch) >= 256 then 
    begin 
      encoding1 := TEncoding.UTF8; 
      break; 
    end; 

type 
  TStringsHelper = class helper for TStrings 
    procedure SaveToFile (const strFileName: string); 
  end; 
 
procedure TStringsHelper.SaveToFile( 
  const strFileName: string); 
begin 
  inherited SaveToFile (strFileName, TEncoding.UTF8); 
end; 

  ListBox1.Items.SaveToFile(strFileName); 






