wiki.lazarus.freepascal.org /LCL_Unicode_Support/ru

| Deutsch (de) | English (en) | espafiol (es) | francais (fr) | BH4s:E (ja) | 8t=01 (ko) | pycckmin (ru) | F3X (FFEX
f) (zh CN) | #3C (A1) (zh_TW) |

BBeneHue

HaunHas ¢ 0.9.25 Lazarus nonHocTbio nogaepxusaet oHukog (Unicode) Ha Bcex nnaTgopmax,
ncknoyasn Gtk 1. Ha aton ctpaHuue pasmeLleHbl MHCTPYKUMK Ans nonb3oBaTtenen Lazarus, nnaHbl Ha
Oyayliee, onMcaHbl OCHOBHbIE KOHLENUUN 1 AETanW peanusaumm.

WHCTpyKUuUM AnAa nonb3oBaTenemn

Xotsa B Lazarus ecTb HOHUKOAHbIE HABOPbI BUOXKETOB, BaXKHO OTMETUTb, YTO HE BCE B IOHWNKOAE.
KoanpoBka CTpok 1 npaBuibHOe npeobpasoBaHne mexagy bubnuorekamu, oxxmaaroLwmnumMm pasHble
KOAMPOBKM, ABNSETCA OTBETCTBEHHOCTLIO pa3paboTymka.

O6bI4HO BMBNMoTEKON NCNONBb3YEeTCA eAMHan KOAMPOBKA CTPOK (pedb 0 AuHamudeckon bmubnuoteke DLL
nnun nakete Lazarus). Kaxgasa 6ubnmorteka o6bI4HO OXXNMOAET O4HY KOOUPOBKY, KOTOPOMN MOXET ObITb
toHukog (UTF-8 ana Lazarus) nnu ANSI (4TO 03Ha4YaeT CUCTEMHYIO KOOUPOBKY, KOTOpast MOXeT BbITb
UTF-8 nnn gpyron). RTL n FCL B FPC Bepcun 2.4-2.6 oxugatot ctpokm ANSI.

NMpeobpaszosaHue mexay toHMkogom n ANSI BoamoxxHO npu nomowm oyHkumn UTF8ToAnsi n
AnsiToUTF8 moayns System nnn UTF8ToSys n SysToUTF8 moayns FileUtil (Lazarus). lNocnegHue ase
MoLLHee (BbicTpee), HO Aob6aBAT k Nnporpamme GonbLue Koaa.

FPC He rOHUKOOHbLIN

Bubnunotekn Free Pascal Bpemenu ncnonHernnsa (RTL) n ceobogHbix komnoHeHToB (FCL) B TekyLumx
Bepcusx FPC (no 2.6.1) ncnoneaytor ANSI, noatomy Tpebyetca npeobpasoBaHue CTPOK, NonyvyaemMblix U3
IOHUKOOHbIX UNW NepefenbiBaeMbiX B lOHUKOAHbIE BubnnoTek (Hanpumep, LCL).

NMpeo6pasoBaHue mexay ANSI n roHukogom
Mpumepsbl:
[onyctnm, HyXHO nepeaaTtb B pannosyto yHKumo n3 RTL cTtpoky, nonyveHHyto 3 TEdit:

var
MyString: string; // B xomupoBke utf-8
begin
MyString := MyTEdit.Text;
SomeRTLRoutine (UTF8ToAnsi (MyString)) ;

end;

N B 0OpaTHy0 CTOPOHY:
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var

MyString: string; // B xommpopkxe ANSI

begin
MyString := SomeRTLRoutine;
MyTEdit.Text := AnsiToUTF8 (MyString) ;
end;

BaxHo: UTF8ToAnsi Bo3BpaTUT NyCTyt0 CTPOKY, ecnu cTpoka B UTF-8 coaep>XuT HeBepHble CUMBOSTbI.

BaxHo: AnsiToUTF8 n UTF8ToAnsi TpebytoT meHepkepa "wmnpokunx" ctpok (widestring) B Linux, BSD u
macOS. MoxHo Bocrnonb3oBatbcs pyHkumMamMu SysToUTF8 nnn UTF8ToSys (3 moayns FileUtil) nnu
[06aBUTb MeHeaXep, BKIMOYMB cwstring 04HUM 13 NepBbIX MOAYMEN B pa3aerne uses nporpaMmmbl.

Ctpoku WideString n AnsiString

WideString -- 3TO CTPOKOBbIN TWM, Y KOTOPOro 6a30BbIf 3NEMEHT AaHHbIX UMeeT pa3mep 2 GanTta. CTpoku
3TOro TMna nouyTun Bcerga B koguposke UTF-16. Cm. Widestrings

O6partnTte BHUMaHue, 4to npu goctyne Kk WideString kak kK MaccuBy, Kaxkabli €ro aNeMeHT npeacTaBneH 2
Oantamu, a cumeon B UTF-16 MOXET coCcToATb U3 1 U 2 3NeMeHTOB, 3aHMMAalOLWMX COOTBETCTBEHHO 2
nnu 4 6anta. NMoatomy npu goctyne k WideString kak kK MaccuBy coBepLUEHHO HenpaBUIlbHO OXNaaTb
COOTBETCTBUSA "OAMH 3NEMEHT -- OAUH CMMBON", Hann4Me B CTPOKe 4-x 6aNTOBbIX CUMBOMOB NPUBEOET K
owmnbkam. 3ameTtbTe Takke, 4To UTF-16 kak n UTF-8, nonyckaeT coctaBHble (decomposed) CMMBOSbI.
Hanpumep, cnmeon "A" MOXeT GbITb npeacTaBneH Kak OgHUM 3rieMeHToM, Tak u napon: "A" +
N3MEHAILWMI akueHT. Taknm o6pa3om, BKOYALWMIN akLeHTUpoBaHHbIE OyKBbI TEKCT B FOHMKOAE 4acTo
MOXeT ObITb 3aKoanpoBaH pasnuyHbiMu cnocobamu, Lazarus n FPC He obpabatbiBatoT Takme crny4vam
aBTOMaTUYECKM.

Mpun nepepadve AnsiString B kayectse WideString Tpebyetca npeobpasoBaHne KogupoBKU.

var

w: widestring;
begin

w:="'Uber'; // HenpaeunbHo, FPC npeobpasyeT CHUCTEMHYK KONOBYK CTPaHMIY B
UTF16

w:=UTF8ToUTF16 ('Uber'); // npaBuibHO

Buttonl.Caption:=UTF16ToUTFES8 (w) ;

end;

Pa6orta co ctpokamu u cumBonamu UTF-8

B Lazarus go sepcum 0.9.30 BknroumtensHo dyHkumm LCL ansa pabotbl ¢ UTF-8 Haxogunucb B moayne
LCLProc. B Lazarus 0.9.31 1 nocnegyowmx OHU B LIENSAX COBMECTUMOCTU MO-NPEXHEMY OOCTYMHbI MpK
noakntoveHmnn LCLProc, Ho cam kog pabotel ¢ UTF-8 Haxoautca B mogyne lazutf8 nakerta lazutils.

[na BbinonHeHus onepaumnn Hag ctpokamu B UTF-8 ncnonb3ynte doyHkuun mogyns lazutf8 smecto
npepoctaenaemblx mogynem SysUtils ns FPC, nockonbky SysUtils He rotoB gna paboTbl ¢ OHMKOAOM, a
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lazutf8 rotos. NpocTo 3ameHnTe yTunutbl n3 SysUtils Ha akBMBaneHTHble n3 lazutf8, nmetowwme Te xe
nmeHa c npedukcom UTF-8.

YyTtute Takke, 4To nepebop CMMBOMOB Kak 3N1eMEHTOB CTPOKN-MaccuBa He NoAXOAUT ANd HMKoda. JTa
ocobeHHOoCTb npucyLla He Tonbko UTF-8, toHnKoa He npeanonaraeT UKCMPOBAHHbIN pa3mep KaXkaoro
cmBona. Bo3amoxHbl ABa OCHOBHbIX cnocoba nepebopa cumBonos CTpoku B kognposke UTF-8:

e noGanToBbIf -- NOAXOAUT Ans novcka noactpokun unum nomcka ASCII cumeonos B cTpoke UTF-8,
Hanpumep, npu pasdope garnos XML.

® MOCVMMBOJIbHbIN -- NOOXOAUT AS1A SKPaHHbLIX KOMMOHEHTOB, Taknx Kak synedit, korga, Hanpumep,
HY>KHO OnpeaenuTb TPeTU CUMBOST, OTODpaxaeMbln Ha IKpaHe.

Mowuck noACTPOKH

Bnarogaps ocobeHHocTam UTF-8 ans noncka NnoacTpokM NoaxoasaT 00blvHble PyHKLMK noucka
NOACTPOKN. HecMoTpst Ha MyNbTMBANTHOCTbL, NEpPBbIV 6aNT HE MOXET ObITb CyTaH co BTOpbIM. [1oaTomy
nouck KoppekTHor noactpokn B UTF-8 npu nomowm Pos Bcerga Bo3BpallaeT npaBuibHYH MNO3ULINIO C
TOYKM 3peHna UTF-8:

uses lazutf8; // LCLProc mnna Lazarus 0.9.30 u panee
procedure Where (SearchFor, aText: string);
var
BytePos: LongInt;
CharacterPos: LonglInt;
begin
BytePos:=Pos (SearchFor, aText) ;
CharacterPos:=UTF8Length (PChar (aText),BytePos-1);
writeln ('lloncTpoka "', SearchFor,'" HaumHaeTrca B Tekcte "', aText,'"',
' ¢ baumra ',BytePos,', c¢ cumBona ',CharacterPos):;

end;

N3-3a HEOQHO3HAYHOCTM IOHNKOAA BO3MOXHO HeoxXuaaHHoe nosegeHne Pos() (kak v nobbix cpaBHEHUN),
€CIn ofiHa 13 CTPOK COAEPXUT cocTaBHble (decomposed) CMMBONbI, @ Apyras -- UX HENOCPEACTBEHHbIE
koabl. RTL He obpabaTtbiBaeT Takme cnyvyam aBTOMaTU4ECKN.

Hdoctyn kK cumBonam UTF-8

FOHMKOOHbIE CUMBOSIbI MOTYT pasnuyaTbCs No ArNvMHe, NO3TOMY rydllee pelleHne AN NOCUMBOMBHOIO
AocCTyna -- nocrnegoBaTenbHblil nepeGop cumeornoB. [Ina nepebopa CUMBOMOB UCNOMNb3YiTe CreayoLLnii
Koa:

uses lazutf8; // LCLProc nna Lazarus 0.9.30 u panee

procedure DoSomethingWithString (AnUTF8String: string);
var

p: PChar;

3/14



CharLen: integer;
FirstByte, SecondByte, ThirdByte: Char;

begin
p := PChar (AnUTF8String);
repeat
CharLen := UTF8CharacterLength (p);

// Y Hac ecThb ykKal3aTeJib Ha CUMBOJI M €T'0 IJMHA

// Iyna nobanTHOro mocTyrna kK UTF-8 cuMBOJY:

if CharlLen >= 1 then FirstByte := P[0];
if CharlLen >= 2 then SecondByte := P[1];
if Charlen >= 3 then ThirdByte := P[2];

inc (p,CharLen) ;
until (CharLen=0) or (p” = #0);

end;

HdocTtyn K n-my cumBony UTF-8

WNHoraa nommmo nocnegoBaTtensHoro TpebyeTcsa n Nnpon3BonbHbIA 4ocTyn K cumsonam UTF-8.

uses lazutf8; // LCLProc mna Lazarus 0.9.30 u panee

var
AnUTF8String, NthChar: string;
begin
NthChar := UTF8Copy (AnUTF8String, N, 1);

MonyyeHue kogoB cumeorsioB npu nomowm UTF8CharacterToUnicode

Mprmep geMOHCTpUpyeT nonyyeHne 32-6UTHOro Koga Kaxgoro cumeorna cTpokm B UTF-8:

uses lazutf8; // LCLProc mna Lazarus 0.9.30 u panee

procedure IterateUTF8Characters (const AnUTF8String: string);
var
p: PChar;
unicode: Cardinal;
CharLen: integer;
begin
p:=PChar (AnUTF8String) ;
repeat
unicode:=UTF8CharacterToUnicode (p,Charlen) ;
writeln ('Unicode="',unicode);

inc (p,CharLen) ;
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until

end;

(CharLen=0)

or (unicode=0);

UTF-8 Copy, Length, LowerCase u T.n.

B moayne lazutf8 (LCLProc ansa Lazarus 0.9.30 n paHee) peann3oBaHbl NPakTU4ECKN BCE onepaunn Hag,

ctpokamu B UTF-8. Hwxe npuBenéH cnucok ytnnut mns lazutf8.pas:

function
function
function
function
function
function
function
function
function

function

// mouck

function

// mock BalToOBOI'O MHIeKca n-ro cummMmeojga UTF-8,

(BIDI)

function

procedure UTF8FixBroken (P:

function
function
string;

function
function

string;

procedure UTF8Delete(var s:

procedure UTF8Insert (const source:

PtrInt);
function
function

function

function

procedure AssignUTF8ListToAnsi (UTF8List,

UTF8CharacterLength (p:
UTF8Length (const s:
UTF8Length (p: PChar;
UTF8CharacterToUnicode (p:
UnicodeToUTFES8 (u:

PChar) :
PtrInt;
PtrInt) :

integer;
string) :
ByteCount: PtrInt;
PChar;

Buf:

out Charlen: Cardinal;
PChar) :
Buf:

shortstring;

integer) :

cardinal; integer; inline;
PChar) :

inline;

UnicodeToUTF8SkipErrors (u: cardinal;
UnicodeToUTFS8 (u:
UTF8ToDoubleByteString (const s:
UTF8ToDoubleByte (UTF8Str: PChar;
UTF8FindNearestCharStart (UTF8Str:

BytePos:

integer;
cardinal) :
string) :
Len: PtriInt;

PChar;

integer):

string;
DBStr: PByte):
Len: integer;
integer;
Oes yuéTa OBYyHanparJjieHHoCTH (BIDI)

UTF8CharStart (UTF8Str: PChar; CharIndex: PtrInt):

n-ro cumpojia UTF-8,
Len, PChar;

Oe3 yduéTa IOBYHAllPABJIEHHOCTU

(DMHa OONCTPOKM B OamTax)

UTF8CharToByteIndex (UTF8Str: CharIndex:
PChar) ;
UTF8CharacterStrictLength (P: PChar):

UTF8CStringToUTF8String (SourceStart:

PChar; Len, PtrInt) :

integer;

PChar; Sourcelen: PtrInt)

UTF8Pos (const SearchForText, SearchInText:

StartCharIndex,

PtriInt;
PtrInt) :

string) :

UTF8Copy (const s: string; CharCount:

String; StartCharIndex, CharCount: PtrInt);

String; var s: string; StartCharIndex:

UTF8LowerCase (const AInStr:
UTF8UpperCase (const AInStr: string;
FindInvalidUTF8Character (p: PChar;

StopOnNonASCITI:

string; ALanguage: string='"'): string;
Alanguage:
PtriInt;

Boolean

string='"'): string;

Count:

false): PtrInt;

ValidUTF8String (const s: String): String;

AnsilList: TStrings);

//bYHKLUMM CpaBHEHUA

PtrInt;

PtrInt;
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function UTF8CompareStr (const S1, S2: string): Integer;
function UTF8CompareText (const S1, S2: string): Integer;

Pa6ota ¢ umeHamu channoB u KaTanoros

OnemeHTbl ynpasneHus n pyHkummn Lazarus oxmnaarot umeHa dannos 1 katanoros B koguposke UTF-8,
Ho RTL ucnonbayeT onst Takux MMeéH ctpoku B ANSI.

Hanpumep, nycTb KHOMKa HasHavaeT TekyLwmmn kartanor ceoncTsy Directory anementa TFileListBox.
®dyHkuma RTL GetCurrentDir ucnonedyet ANSI, a He 1oHMKOA, NO3TOMY TpebyeTca npeobpasoBaHue:

procedure TForml.ButtonlClick (Sender: TObject):;
begin
FileListBoxl.Directory:=SysToUTF8 (GetCurrentDir) ;
// uny C HOoMoumbln QYHKUMMM M3 Monmysa FileUtil
FileListBoxl.Directory:=GetCurrentDirUTF8;

end;

Mogaynb FileUtil cogepxut obwime cannosble dyHkumm B BapmaHTe UTF-8:

// ocHOBHBIE byHKLUMM Kak B RTL, HO B komupoBke UTF-8

// BMeCTO CHUCTEMHOM

// AnsiToUTF8 m UTF8ToAnsi TpelyioT MeHemxep WMPOKMX CTPOk B Linux, BSD,
macOS,

// HO 2Ty OC OBHUHO MCIOJbL3YIT B KAaUeCTBE CHMCTEeMHOM komupoBku UTF-8,

// ¥ TOoTHma MeHeIXep He HyXeH.

function NeedRTLAnsi: boolean;// mcTuHa ecCcHaM CcuUcCTeMHasd KomupoBka hHe UTF-8
procedure SetNeedRTLAnsi (NewValue: boolean);

function UTF8ToSys (const s: string): string;// xax UTF8ToAnsi, HO OoJjee
He3aBUCKUMa OT MeHeIxepa WUPOKUX CTPOK

function SysToUTF8 (const s: string): string;// xax AnsiToUTF8, Ho OoJiee

He3aBMCMMa OT MeHeIXepa WIUMPOKUX CTPOK

// omepauum c bdariamMu

function FileExistsUTFS8 (const Filename: string): boolean;

function FileAgeUTF8 (const FileName: string): Longint;

function DirectoryExistsUTF8 (const Directory: string): Boolean;
function ExpandFileNameUTF8 (const FileName: string): string;
function ExpandUNCFileNameUTF8 (const FileName: string): string;
{SIFNDEF VER2 2 0}

function ExtractShortPathNameUTF8 (Const FileName : String) : String;
{SENDIF}

function FindFirstUTF8 (const Path: string; Attr: Longint; out Rslt:
TSearchRec) : Longint;

function FindNextUTF8 (var Rslt: TSearchRec): Longint;
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procedure FindCloseUTFS8 (var F:

TSearchrec) ;

function FileSetDateUTF8 (const FileName: String; Age: Longint): Longint;
function FileGetAttrUTF8 (const FileName: String): Longint;

function FileSetAttrUTF8 (const Filename: String; Attr: longint): Longint;
function DeleteFileUTFS8 (const FileName: String): Boolean;

function RenameFileUTF8 (const OldName, NewName: String): Boolean;
function FileSearchUTF8 (const Name, DirList String): String;

function FileIsReadOnlyUTF8 (const FileName: String): Boolean;

function GetCurrentDirUTF8: String;

function SetCurrentDirUTF8 (const NewDir: String): Boolean;

function CreateDirUTF8 (const NewDir: String): Boolean;

function RemoveDirUTF8 (const Dir: String): Boolean;

function ForceDirectoriesUTF8 (const Dir: string): Boolean;

// OKpyXeHUe

function ParamStrUTF8 (Param: Integer): string;

function GetEnvironmentStringUTF8 (Index Integer): String;

function GetEnvironmentVariableUTF8 (const EnvVar: String): String;

function GetAppConfigDirUTF8 (Global: Boolean): string;

BoctoyHo-a3unatckue a3bikn B Windows

WpndT anemeHTOB ynpaBneHns nonb3oBaTenbCKoro MHTepdenca no ymonyaumio (Tahoma) 8 Windows
XP B cOCTOSAHUM NpaBUNbHO O0TOBpaxaTb HECKOIbKO NMMCbMEHHOCTEN/anaBnToB/A3bIKOB, BKIHOYas
apabckuin, pycckui (kmpynnuua) n 3anagHoeBponenckme A3blku (MaTUHCKUn/rpedeckuin andasunTbl), HO
He BOCTOYHO-a3MaTCKME Kak KUTaNCKUn, SMOHCKUA N KOPENCKUN.

[ns KOppeKTHOro oToBpaKeHUs ykasaHHbIX A3bIKOB CTaHAAPTHbLIM LWPUGTOM AocTaTodHO B [aHenu
ynpasneHus BbibpaTb PernoHanbHble HaCTPOMKN, LLENKHYTb BKIAAKY A3bIKM U YCTAHOBUTbL NOAAEPXKKY
BOCTOYHO-a3naTCckmx A3blkoB. EcTecTBeHHO, 4TO B Bepcusax Windows XP Ha ykasaHHbIX A3blkax 3ToT
NnakeT BKITOYEH NO yMOn4aHuio. [JononHUTenbHble UHCTPYKUUN 30eCh.

bonee nosgHee Bepcumn Windows CKopee Bcero He Tpe6y+0T YCTaHOBKM OOMOMHEHUN ans noaaepXxku
YKa3aHHbIX A3bIKOB.

OcobeHHocTU Free Pascal

UTF-8 u ncxogHole channol -- orcytctene BOM

Korga B cosgaHHOM B Lazarus ¢pavine ncxogHoro koga ucnonbaytotes He-ASCIl cumBonbl, OH
coxpaHsietcs B UTF-8. NMpu atom He ncnonbadyetcs BOM (Byte Order Mark -- mapkep nopsgka 6antos).
KoanpoBky MOXXHO M3MEHUTL NPY MOMOLLM NPAaBOro Wenyka no pegaktopy koga / File Settings /
Encoding. NMomumo Toro, 4to cdannbl B UTF-8 He 065a3aHbl nmeTs BOM, npuynHa ero oTcyTCcTBUS CKOpee
B TOM, kak FPC obpabatbiBaet ctpoku AnsiString. LCL ncnonbayet AnsiString 4ns coBMecTumMocTu 1
UTF-8 ana nepeHocMMocTu.
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MpumeyaHme. HekoTopble TekcToBble peaakTopbl B MS Windows mMoryT nonaratb, 4To ¢hannbl
NCNOMb3YKT CUCTEMHYHO KOOOBYHO CTpaHuuy (koanpoeky OEM) n otoGpakatoT B HUX HENPaBUIbHbIE
cumBonbl. He pob6aensainte BOM. Ecnn go6asnte BOM, To npngércs M3MeHUTb BCe CTPOKOBLIE
npucBanBaHus.

Mpumep:
Buttonl.Caption := 'Uber';

Korga otcytctByer BOM (M KoaMpoBKa He 3aaHa napaMeTpoM) KOMMUASTOP CYUTAET, YTO CTPOKa B
CUCTEMHOM KOOAMPOBKE N KONUPYeET Kaxabl 6anT B CTpoKy 6e3 npeobpasosaHuii. LCL oxunaaeT cTpoku
WMEHHO B TakOM BuAE.

// ucxomHel dann coxpaHéH B UTEF Ges BOM

if FileExists ('Uber.txt') then ; // HenpaBuibHO, FileExists oxmumaeT CUCTEMHYI
KOOVPOBKY

if FileExistsUTF8 ('Uber.txt') then ; // npaBmibHO

OcHoBbI KOHUKOAA

Crangapt Unicode conoctasnseT uenble ot 0 go 10FFFF(h) cumBonam. Kaxgoe Takoe conoctasneHue
NMeHyeTcs KogoBon Toukon (code point). Apyrumu cnosamu, OHUKOAHbIE CUMBOSbI OonpeaeneHbl Ang
kogoBbIx Toyek ot U+000000 go U+10FFFF (ot 0 mo 1 114 111).

[na npegctaBneHns KOAOBbIX TOYEK KaK YHUKanNbHbIX 6anToBbIX NOCregoBaTenbHOCTEN CyLEeCTBYOT TPU
OCHOBHbIX CXEMbl. OTU CXEMbl Ha3bIBalOT (hopMaTamu IOHUKOAHLIX NpeobpasoBaHun: UTF-8, UTF-16 n
UTF-32. Npeobpa3oBaHne Mexay BCEMU HUMU BO3MOXHO. VIX OCHOBHbIE CBOWCTBA:

UTF-8 UTF-16 UTF-32
HamMeHbmasga komoBasd Touka [16] 000000 000000 000000
Hambosnbmasa komoBas Touka [16] 10FFFF 10FFFF 10FFFF

PasmMep KOIOBOTO BJieMeHTa [6uT] 8 16 32
MuyHMMyM OamT Ha CUMMBOJI 1 2 4
MakcuMyM ©OaMT Ha CUMBOJI 4 4 4

UTF-8 obnapaeT HECKOMNBbKMMU BaXXHbIMU U NONe3HbIMK cBorcTBamMu: Coaepxmmoe MHTepnpeTnpyeTcs
Kak nocrefoBatenbHOCTb 6anToB, NO3TOMY MOHATME nopsaka 6anT "oT mnagwero” nnn "ot ctapero”
otcytcTByeT. FOHuKogHble cumBornbl oT U+0000 go U+007F (ASCII) koanpytotca 6antamum ot 00h go 7Fh
(coBmectmo ¢ ASCII). BT0 3HaAUMT, 4YTO (harnbl U CTPOKK, codepKaLime TONbKO 7-OUTHbIE CUMBONbI
ASCII, kognpytotcst oguHakoso B ASCII n B UTF-8. Bce cumBonbl 6onblue U+007F koampytoTes Kak
nocnegoBaTeNnbHOCTb HECKOMbKMX 6aNTOB, Y KaX4oro U3 KOTopbiX cTaplume 6utbl yCTaHOBMNEHbI B 1.
NMocnepoBaTenbHOCTL GanT OAHOMO CMMBOMA 3aBeAOMO He coaepXxuTcs B 6onee ANNMHHON
nocrnegoBaTenbHOCTN GanT Apyroro cMMmBoria. OTo No3BonseT 6e3 3aTpyAHEHNN CKaTb NOACTPOKN.
MepBbi 6anT mynsTMbaToBOM NocnegoBatensHocTh (Npeacraenstowen He-ASCIl cumBon) Bcerga
npuvHagnexut auanasoHy ot COh go FDh 1 nokasbiBaeT KonnyecTso nocneayowmx 6anTt gns atoro
cumBona. Bce nocnegytowme 6antbl MynsTMGanTHOM NOCnefoBaTeNbHOCTM NpUHaanexart AnanasoHy ot
80h go BFh. 370 no3BonseT nerko BbINOMHATL PECUHXPOHU3ALMIO U CNOCODCTBYET HAAEXHOCTH.
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UTF-16 obnagaet cnegyowmmm BaxkHbIMU cBOCTBaMu: Vicnonb3yetca ogHo 16-6utHoe crnoso ans
koanposaHus cumeonos ot U+0000 go U+d7ff n aBa 16-6MTHbIX cnoBa Anst KoOMPOBaHUSA BCEX
ocTanbHbIX CUMBOMOB.

B 3akntodeHne, nobon IHUKOAHBLIA CUMBOS BO3MOXHO NPeACTaBUTb Kak OauH 4-6anTHbIN/32-6UTHbIN
anemeHT B UTF-32.

Cwm. Takxke: Unicode FAQ - Basic questions, Unicode FAQ - UTF-8, UTF-16, UTF-32 & BOM, Wikipedia:
UTF-8 [1]

detanu peanusauumu

Lazarus/LCL o6bi14HO ucnonb3yeT Tosfibko UTF-8

HaunHas c Lazarus 0.9.31 untepdenc GTK1 obbasneH yctapeslwmm, Bce nHTepdencol LCL
COBMECTUMbI C toHMKoAOM, Lazarus n LCL ncnonb3ytoT CTpoku Tonbko B kogmposke UTF-8, ecnu siBHO He
yKasaHo, 4To (pyHKumMa/Npoueaypa NpUHUMAaET Apyrue KoanupoBKA.

MNepeBoa uHtepcenca Win32 Ha roHUKoA
O630p

Cnepsa, 1 310 camoe BaxHoe, BO U3bexxaHve nornoMku cyliectytoLero uHtepdgenca ANSI cnegyet Bce
IOHUKOOHbIE MHTepdericHble Moamdukauunm 3akntountb B IFDEF WindowsUnicodeSupport. Nocne
cTtabunusauun mogudukaummn sce IFDEF-b1 6yayT ybpaHbl U OCTaHeTCH TONbKO OHUKOAHAasA YacTb. K
TOMY MOMEHTY BCE CyLLECTBYOLLME NPOrpaMmbl, ncnonbaytowme cumsonsl ANSI, notpebytoT murpaumm
Ha oHMKOA,.

Win9x He noaaep)XXuBaeT HOHUKOA,

Mnatdopmbl <= Win9x ocHoBaHbl Ha cTaHAapTax KoAoBbiX cTpaHuy, ISO n noaaepxmMBaroT OHUKOL
Tonbko YactuyHo. MNnargopmbl Windows, HaunHaa ¢ WinNT, n Windows CE toHuKoa nogaepxmsaroT
NMOMHOCTBIO.

Win 9x n NT npegnaratot Asa napannenbHblx Habopa dyHkumn API: *A -- ctapein nog ANSI, *W --
HOBbIN IOHUKOAHBIN. DYHKLUMM *W NnpUHMMatOT B Ka4ecTBe napamMeTpoB LUMPOKNE CTPOKK, TO €CTb CTPOKM
B kogmnpoBke UTF-16. B Windows 9x npucyTcTBytoT BCce oyHKLMM *W, HO MMEIOT NyCTble peanu3awumm.
MoaToMy OHM HU4Yero He AenaroT. Ho HeKoTopble N3 HUX pearnv3oBaHbl NOMHOCTLIO Aaxe B 9X U
nepevncneHsl HWxe B pasgene "LUunpokne dyHkumn, npucytcreytowme B Windows 9x". 310 CBOMCTBO
aKkTyarnbHO, NOCKOMbKY NO3BONSAET MMETb ogHO npurnoxeHune ansa Win9x n WinNT 1 Bo Bpems ero
ncnonHeHus onpenensaTb, kakon Habop API ncnonb3oears.

Windows CE ucnonb3yet Tonbko wnpokme dyHkumm API.

Lupokue dbyHkuun, npucytcryrowme B Windows 9x
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http://www.unicode.org/faq/basic_q.html
http://www.unicode.org/faq/utf_bom.html
http://en.wikipedia.org/wiki/UTF-8
http://en.wikipedia.org/wiki/ISO-8859

HekoTtopble pyHkumm wupokoro API npucytcteytoT B Windows 9x. BOT cnucok Takmx oyHKUWIA:

http://support.microsoft.com/kb/210341

Mpumep npeobpa3oBaHus:

GetTextExtentPoint32 (hdcNewBitmap, LPSTR(ButtonCaption),

Length (ButtonCaption), TextSize);

CraHerT:

{$ifdef WindowsUnicodeSupport}

GetTextExtentPoint32W (hdcNewBitmap, PWideChar (Utf8Decode (ButtonCaption)),

Length (WideCaption), TextSize);
{Selse}

GetTextExtentPoint32 (hdcNewBitmap, LPSTR (ButtonCaption),

Length (ButtonCaption), TextSize);
{Sendif}

PyHKUMK, Tpedyrowme Bepcun Ansi n Wide

Mprmep npeobpasoBaHuUS:

function TGDIWindow.GetTitle: String;
var

1: Integer;
begin

1 := Windows.GetWindowTextLength (Handle) ;

SetLength (Result, 1);

Windows.GetWindowText (Handle, @QResult[1l],

end;

CraHerT:

function TGDIWindow.GetTitle: String;
var

1: Integer;

AnsiBuffer: string;

WideBuffer: WideString;
begin

{$ifdef WindowsUnicodeSupport}

if UnicodeEnabledOS then
begin

1 := Windows.GetWindowTextLengthW (Handle) ;

SetLength (WideBuffer, 1);

1 := Windows.GetWindowTextW (Handle, @WideBuffer[1l],

1)

1)
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http://support.microsoft.com/kb/210341

SetLength (WideBuffer, 1);
Result := Utf8Encode (WideBuffer):;
end
else
begin
1 := Windows.GetWindowTextLength (Handle) ;
SetLength (AnsiBuffer, 1);
1l := Windows.GetWindowText (Handle, @AnsiBuffer[1l], 1);
SetLength (AnsiBuffer, 1);
Result := AnsiToUtf8 (AnsiBuffer);

end;

{Selse}
1 := Windows.GetWindowTextLength (Handle) ;
SetLength (Result, 1);
Windows.GetWindowText (Handle, @Result([1l], 1);

{Sendif}

end;

CHMMKM 3KpaHa

M Form1
at gz
Aocents 4, &

Aocentz 3, &

Accents &, &, 0, a, 0 Palskn: &, e, 4, &, 2, 2

[ Accents &, &

Aocents A, &, 0,

Accents 4.6, 0, 0, 0Polsko: &, ek, 4. 2. 2

KopnoBble cTtpaHuubl FPC

Moyemy LCL He ucnonb3yeT KOAOBbIE CTPaHWLbl ANS1 UCXOAHbIX TEKCTOB?

-Fcutf8 n {$codepage utf8} cywiecTBytoT He NepBbIN roa.
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https://undefined/File:Lazarus_Unicode_Test.png

Cnepytowme nporpammbl TpedytoT FPC 2.7.1. OnucaHHble TpyAHOCTM CyLLECTBYHOT U Ha Bonee ctapbix
KoMnunsiTopax.

EcTb B ucnonb3oeaHuu -Fcutf8 u {$codepage utf8} Heckonbko noeyLuek. AupekTuBbl paboTatoT, ecrnv
DefaultSystemCodePage 13 RTL Bo3spaiiaetr CP_UTF8. NHadye komnunaTop nepekoanpyeTt CTPOKM.
Hanpumep, B Linux ymonyanue ana RTL -- CP_ACP, yto no ymonyanuto ISO_8859-1. RTL
CaMOCTOSATENBHO He YNTaET A3bIK U3 NepeMeEHHbIX OKpYXeHus. Nostomy ymonyaHuem byget ISO_8859-1.
OTO 03HaAYaEeT, YTO CTPOKOBbIE KOHCTaHTbl B UTF-8 ByayT npeobpasoBaHbl KOMNUIATOPOM.

OTtkomnunupymte ¢ -Fcutf8 n 3anyctute B Linux ¢ LANG B utf-8:

program projectl;

{Smode objfpc}{SH+}

begin
writeln (DefaultSystemCodePage,' ',CP UTFS);
writeln('a');

end.

Pesynerart:

0 65001
Ax

LCL ncnonb3yeT widestringmanager -- MeHeaxep LUMPOKMX CTPOK (B HacTosLee BpeMs cwstring),
kKoTopbIn HasHa4vaeT DefaultSystemCodePage. Toxxe camoe MoXHO caenatb u B He-LCL nporpammax:

program projectl;

{Smode objfpc}{SH+}

uses cwstring;

begin
writeln (DefaultSystemCodePage,' ',CP UTFS8);
writeln('a');

end.

Pesynbrart:

65001 65001

a

MpuBeOEHHbIN Bbile KOA MPOCT U NMOHSITEH, Xarb TONbKO, YTO paboTaeT NnogobHOEe NULLb B NPOCTENLLINX
cnyyasix. [locMOTpUM Ha NporpaMMy Huxe:

program projectl;
{$Smode objfpc}{SH+}
uses cwstring;
var

a,b,c: string;

begin
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writeln (DefaultSystemCodePage,' ',CP UTFS8);

a:='a'; b:="="#SC3#SA4; // #SC3#SA4 sT0 UTF-8 nnsg &
c:= 'A="#SC3#SA4;
writeln(a,b); // writes &=a
writeln(c); // writes &=An
end.

65001 65001
a=3

a=Ax

MocmoTpuTe, paboTatoT CTpoKoBble KOHCTaHTbl B UTF-8, cTpokoBble KOHCTaHThbl ¢ kogamu UTF-8, HO He
nx KombuHaums. NpuBegEHHbBIN Bbile KOA4 CKOMNMAMpoBaH ¢ -Fcutf8 n ncnoneayet cwstring ans
yctaHoBku DefaultSystemCodePage B CP_UTF8.

Tak 4YTo Xe noLusio He Tak?

Komnunatop obpabatbiBaeT cTpokoBblie He-ASCIl KOHCTaHTbI (34ecb -- &) kak wunpokme ctpokn (UCS2, He
UTF-16).

OpypaunTb kKoMnunaTop Npu nomowm '‘a="+#$C3#$A4 He BoinaeT. Mpuaétca onpeaenuTb ABe OTAENbHble
CTPOKOBbIE KOHCTaHTBbI.

Mcnonb3oBaHne cMmBonoB He 13 ananasoHa UCS-2 npmuBedér Kk

Fatal: illegal character RN (SFO)

Ho moxHo ykasaTtb ux B kogax UTF-16: #3D834#$DD1E. [la, npounTanu npaBunbHO. YKazaHue KOgoBoWn
cTpaHuubl Npu nomowwm -Fecutf8 nnn {$codepage utf8} nencreutensHo onpenensiet cmecb UTF-8 n UTF-
16.

Tenepb oTKOMNMAMPYWTE NpMBEAEHHBIN Bbiwe kog 6e3 -Fcutf8:

65001 65001
a=4

a=a

BoT 310 Aa, BCé Kak xotenocb. MoxHO gaxke cmelwmBaTth cTpokoBble KoHCTaHTbl B ASCII n He-ASCII. bes
yKa3aHUsa KogoOBOW CTPaHULbl KOMMUASITOP NPOCTO COXPAHSET CTPOKOBbLIE KOHCTAHTbI Kak
nocrnegosaTenbHOCcTN 6anToB. A 310 U ecTb UTF-8.

B aTom ogHa 13 npuyumH Toro, noyemy LCL npunoxeHns He nCnonb3yoT rnaru KoagnpoBoOK.

B msegui peann3oBaHa 3KocnucTtemMa LUNMPOKNX CTPOK, KOTOpadA pa60TaeT ny4yule, 4yem KoaoBble CTpaHULbl.

RTL c kopoBou ctpaHuuen UTF-8 no ymonyaHuio

dKkcnepumeHT -- Tpebyetcsa TectupoBaHme nog Windows!
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O6bi4HO RTL ucnonb3yeT Ans CTPOK CUCTEMHYIO KOAOBYHO cTpaHuuy (Hanpumep, FileExists nnm
TStringList.LoadFromFile). Nog Windows RTL He ncnonb3yeT 1oHMKOA, BaM HELOCTYMNHbI CUMBOSIbl BHE
Bawewn si3bikoson rpynnbl. LCL pabotaet ¢ koanposkon UTF-8, nogaepxumBatoLen Bce CUMBObI
toHukoga. Mog Linux n macOS cuctemHon KogoBow cTpaHuuen obbivHo asnsietca UTF-8, noatomy ans
Hux RTL no ymonyanuio ncnonb3dyetr CP_UTFS8.

Haunnasa ¢ FPC 2.7.1 kogoBas ctpaHuua, ucnonbdyemasa RTL no ymonyaHuio, MOXeT OblTb M3MeHeHa Ha
UTF-8 (CP_UTF8). Takum obpasom, nonb3osatenu Windows Tenepb cMmoryT ncnonb3osatb B RTL
ctpokn UTF-8. [ina tectupoBaHusa gobasste -dEnableUTF8RTL B Lazarus build options (napameTpsbl
cbopkun npoekTa) n nepecobepuTte NPOeKT.

e Hanpuwmep, FileExists un aStringList.LoadFromFile(Filename) Tenepb nonHocTblO NogaepxusatoT
toHUKo. MonHbIN NepeyeHb OYHKUMIA, yKe NOAAEPKUBAKOLLNX KOHMKOL, NOSTHOCTBID, CMOTPUTE MO
CChbIfIKe:

http://wiki.freepascal.org/FPC_Unicode_support#RTL_changes

e AnsiToUTFS8, UTF8ToAnsi, SysToUTF8, UTF8ToAnsi He fenctytoT. OHM NCNOMb30Banmnchb
NPeMMyLLECTBEHHO A5 BbilLeyKa3aHHbIX (PYHKLMIN, KOTopble Bonblue He TpebytoT
npeobpa3oBaHUn apryMmeHToB U pesynbraTa.

¢ MHoroumcneHHble aBHble BbI3oBbl UTF8Encode n UTF8Decode Gonblue He HyXXHbl, MOCKOSbKY Npu
npuceanBaHum cTpokn B UnicodeString cTpoke String n Hao6opoT KOMNUAATOP caenaet 3T1o
aBTOMaTUYECKM.

e [lpun obpaweHnn kK WinAPI Heobxogumo ncnonb3osatb oyHKUmm ¢ "W" nnbo nonb3oBaTtbCs
dyHkumamm UTF8ToWinCP n WinCPToUTFS8.

e BKNIOYNTL HOBLIN PEXNM MOXHO nepekomnunmposas Lazarus ¢ -dEnableUTF8RTL.

e Ecnu ucnonesyete ctpokoBble nutepansl ¢ WideString, UnicodeString nnu UTF8String, To
Tenepb NCXOAHbIE TEKCTbl AOMKHbI ObITb B COOTBETCTBYIOLLEN KOANPOBKE. Hanpumep, MOXHO
ncnonb3oBaTb ncxoaHble TekcTbl B UTF-8 (noBeaeHune Lazarus no ymonyaHuio) n nepegasaTtb
komnunaTopy napametp -FCUTF8.

e "String" n "UTF8String" -- pasHble Tunbl. Mpu npuceameaHum String nepemenHon B UTF8String
KoMnunaTop fobasnseTt Kkog NPOBEepPKM COOTBETCTBUSA KOOMPOBOK. OTO NOBEYET yBENNYEHNe
BPEMEHWN UCMONMHEHNS U pa3Mepa MaLUMHHOMO Koaa.

[ononHuTenbHy0 MHOPMaLUMO O HOBOM nogaepxke oHukoaa B FPC cM. no ccblinke:
http://wiki.freepascal.org/FPC_Unicode_support

CM. Takxe

e UTF-8 - Onucanwune ctpok B UTF-8
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http://wiki.freepascal.org/FPC_Unicode_support#RTL_changes
http://wiki.freepascal.org/FPC_Unicode_support
https://undefined/UTF-8

