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BBeneHue

3pecb onuckiBaeTcs nogaepxka Unicode B «nporpammax» Lazarus (KOHCOMbHBIX UK cepBepHbIX, 6e3 rpadmnyeckoro
nHTEepdenca) n «npunoxerusix» (GUI ¢ ucnonssosaHnem LCL) npu ncnons3oBaHum ocobeHHocTte FPC 3.0+.

PelwweHune aBnsieTca kpocc-nnatopMeHHbIM 1 ucnonb3yet kogupoBky UTF-8, koTtopasi otnunyaetcsa ot UTF-16
Delphi, Ho Bbl MOXeTe HanucaTb Kog, NOMHOCTbIO coBMeCTMMbIN ¢ Delphi Ha ypoBHe ncxogHoro koga, 3anomMHUB
TN HECKOMbKO NpaBun.

Mopnepxka Unicode BknovaeTcst aBTomatuyeckn ans npunoxenuin LCL HaunHas ¢ Lazarus 1.6.0 npu komnunsiumm ¢
FPC 3.0+.

Crapbivi MmeTog nopgaepxxkn UTF-8 B LCL npu ncnons3oanun FPC Bepcuii 4o 2.6.4 BKIOYMTENbHO, ONUCaH 34ech:
LCL Unicode Support

RTL c kopoBoun ctpanHmuen UTF-8 no ymonuyaHuio

Mo ymonuaxuio RTL ucnonb3yet cucTteMHyto KogoByto CTpaHuuy Ans AnsiStrings (B Takux onepauusix, kKak Hanpumep
FileExists n TStringList.LoadFromFile). Mog Windows aTo He-Unicode kogupoBka, N0O3TOMy MOryT UCNONb30BaThbCs
TOMbKO CUMMBOIbI U3 TEKYLLIEN A3bIKOBOW rpynnbl (He 6onee 256 cumsonos). LCL, ¢ Apyroi cTopoHbl, paboTaer ¢
kogmpoBkoin UTF-8, oxBaTbiBatoLe Becb aAmanasoH Unicode. Mopa Linux 1 macOS UTF-8 06bluHO siBnsieTcst
CUCTEMHOW KO0BOW CTpaHuuen, 1 3aeck RTL ucnonbayet no ymonyanuio CP_UTF8.

FPC, HaunHas ¢ Bepcun 3.0, obecneumBaet AP| ansi U3BMeHeHUs KoaoBoi cTpaHuubl RTL no ymonyanuio Ha apyroe
3HayeHue. Lazarus (koHkpeTHo nakeT LazUtils) ncnonbayet aaHHbIn APl 1 n3amenset kogosyto ctpanuy RTL no
ymonyanuto Ha UTF-8 (CP_UTF8). 3710 o3Havaert, 4to nonb3oBatenu Windows Takxke MOryT Tenepb UCMonb30BaTh
ctpokn UTF-8 B RTL.

* Hanpumep, FileExists n StringList.LoadFromFile(Filename) Tenepb nmetoT nonHyto nogaepxky Unicode. Cm.
MonHbI NepedeHb OyHKUMIA, KOTOPbIE NOMHOCTTLIO NoaaepxusatoT Unicode, 3gech:

RTL changes

e AnsiToUTF8, UTF8ToAnsi, SysToUTF8, UTF8ToSys He paboTaloT (He U3MEHSIIOT NepeaBaeMblX AaHHbIX). OTU
dhyHKLMM 0BBIYHO MCMONb30BaNUCh ANS YNOMSHYThIX Bbille yHKumii RTL, koTopble Gonblie He HyxgatloTcst B
npeobpasoBaHusx. OTHocseecs K pyHkumam WIinAPI, cm Huxe.

¢ MHorouucneHHble Bbi3oBbl UTF8Encode n UTF8Decode Gonblue He TpebytoTcs, MOTOMY YTO Takue AeicTBus
npu npuceBavBaHun 3HadeHunii UnicodeString nepemeHHbIM Tuna String 1 HaobopoT komnunsaTop Aenaet
aBTOMaTUYECKN.

e [pwn pabote ¢ WinAPI Heobxoanmo ncnonb3osats "W"-hyHKLMN UK NOMb30BaTbCst (hyHKLUUSIMU
UTF8ToWinCP 1 WinCPToUTF8. To ke BepHo Ansi 6ubnuotek, kotopble Ao cux nop ucnosnb3ytot Ansi WinAPI
dyHkummn. Hanpumep, B FPC 3.0 1 6onee paHHMX Bepcusix B 3TOM HyxaaeTcs unit registry.

e "String" n "UTF8String" — pasnuyHble Tunbl. Ecnu Bbl NnpucBanBaeTe 3HaveHue String nepeMeHHo Tuna
UTF8String, komnunatop Ao6aBnsieT Ko Ans NpoBepKU CoBNageHns KogupoBoK. OTo ByaeT cTomTb
[OMNONHUTENBHOTO BPEMEHW UCTMOMNHEHNS 1 yBENUYMT pa3mep koga. Mpocto ucnoneayite String BMecTo
UTF8String.

¢ KoHconb Windows ncnonb3yeT KoanpoBKy, KOTOpas MOXET OTNNYaTLCA OT CUCTEMHOW (B Cryvae pyccKoro
A3blka 370 Bceraa MMeHHo Tak). writeln B FPC 3.0+ aBTomaTuyecku npeobpasyet ctpokn UTF-8 B kogoByto
CTpaHuLy KoHconu. HekoTopble KOHCOSbHbIE nporpammbl Windows oxuaatoT Ha Bxofe CTPOKU B KOAMPOBKE
KOHCOMW U pesynbTaThl CBoel paboThbl Taioke BblAaloT B KOAOBOW CTPaHMLE KOHCOMU. [INs cCOOTBETCTBYIOLLETO
npeobpasoBaHns MOXHO ucronb3oBaTtb dyHkuMn UTF8ToConsole n ConsoleToUTF8.

[ononHutenbHas nHopmaums o HoBuHkax nogaepxku Unicode B FPC: FPC Unicode support

Ucnonb3oBaHue

CnepyiTe NpocTbiM NpaBunam:

¢ Vcnonbayiite kak 0bbi4HO TVN "String" BMecTo UTF8String nnu UnicodeString.
* Bcerga npucsamBaiTe KOHCTaHTY NepemMeHHoi Tuna String.
¢ Vcnonb3ayinte Tn UnicodeString siBHO Ans BbizoBoB API, korga ato Heo6xoamMmo.
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3n npasuna genawT GOJ'IbLIJyIO YacTb KoAa y>Xe COBMECTUMbIM C Delphi Npu Ucnonb3oBaHUN HACTPOEK NpoeKkTa no
yMon4aHuio.

NMpumeHeHue B Lazarus

HoBebI pexxum BKnoYaeTcs asTomaTudecku npu komnunsiumm FPC 3.0+. 3710 noBegeHWe MOXET BblTb OTKIOYEHO
anpektuson komnunsaumm -dDisableUTF8RTL, getanu cm. Ha ctpanuue Lazarus with FPC3.0 without UTF-8 mode.

Ecnu Bbl UICNonb3yeTe CTPOKOBbLIE NUTEPanbl B HOBOM PEXMME, BalW UCXOAHUKM BCeraa AOMKHbI ObiTb B KOAMPOBKE
UTF-8. OgHako, kntod -FcUTF8 Ha camom aene o6bl4HO He TpebyeTcs. [lononHuTenbHble cBeAeHUs NpuBeaEHb!
Hwxe, B pasgene "CTpokoBble nutepansb!”.

YT0 e Ha camoM [iene NPOUCXOAUT B HOBOM pexume? B cekuum npeaBapuTenbHOM MHULManmu3aumum Bbi3biBalTCS
nBe FPC dyHKuMm, ycTaHaBnvBatoLLme KOAMPOBKY CTPOK MO YMOMYaHWIo B UCNONHsoLWmx Gubnuotekax FPC B UTF-
8:

SetMultiByteConversionCodePage (CP_UTF8) ;
SetMultiByteRTLFileSystemCodePage (CP_UTF8) ;

Kpome Toro, cyHkuum UTF8...() 3 LazUTF8 (LazUtils) yctanaBnuBatotcs B kKavyecTBe yHKLUMI 06paTHOro BbI30Ba
ans dyHkumin RTL, nmeHa KoTopblx HaunHatotes ¢ Ansi...().

Mcnonb3oBaHue UTF-8 B nporpammax 6e3 LCL

B He LCL-npoekTe nobasbte 3aBucumMocTb Ans naketa LazUtils. 3atem gobasete mogynb LazUTF8 B cekumto uses
OCHOBHOTO haiina nporpammbl. OH JOMKeH ObITb B Hayarne, cpasy nocrie KpUTUYECKNX MEHEIKEPOB NaAMSATH 1
MHOrOMoTO4HOCTY (Hanpumep, cmem, heaptrc, cthreads).

Bbi3oB chyHKUuun API, KoTOopble NCNOosMb3yroT
WideString nnmn UnicodeString

Ecnu Tvn napametpa WideString nnu UnicodeString, Bbl MoXeTe npocTo nepedatb emy cTpoky. Komnunsatop
npeobpasyeT AaHHble aBTOMaTu4ecku. MNosiBUTCS nNpeaynpexaeHne o npeobpasoBaHnm n3 AnsiString B
UnicodeString, koTopoe Mo)HO nMGo npourHopupoBaTtb, NMM60 nogasuTb, npueeas Tun String k UnicodeString.

MepemMeHHasi S B NpyBeAEHHbIX HXE NpuMepax onpeaensieTcs kak String, 4To 3aeck o3HadaeT AnsiString.

procedure ApiCall (aParam: UnicodeString); // OnpeneseHue
ApiCall(S); // BBI3OB CO CTPOKOM S, MIHOPUPYS MpenylnpexieHue .
ApiCall (UnicodeString(S)); // BHIBOB CO CTPOKON S, MOHABJAA NpenylpexneHue (NpuUBeIeHMe

String x UnicodeString).

Korga tvn napameTpa saBnsetcsa ykasatenem PWideChar, Bam HyxHa BpemeHHas nepemeHHas UnicodeString.
MpuceoiiTe et cBOIO CTPOKY. 3aTeM KoMnuUNAaTop npeobpa3syeT 3Tn AaHHble. 3aTeM BBEAUTE BPEMEHHYIO NEPeMeHHY0
B PWideChar.

procedure ApiCallP (aParamP: PWideChar); // Onpemenenue

var Tmp: UnicodeString; // BpeMmeHHas NepeMeHHas

Tmp := S; // Hpuceameaem String -> UnicodeString.

ApiCallP (PWideChar (Tmp)); // BHB3OB NepeMeHHONM temp, NPMBEIEeHME K yKa3aTeJlo
-~

MpumeyvaHume: B 06onx cnyyasx kog coBmectum ¢ Delphi. 3To o3HavaeT, 4To Bbl MOXETe CKONMMPOBaTL/BCTaBUTb €ro
B Delphi, n oH cpa6oTaet Ha 100% npaeunbHo. B Delphi String npoeuupyetcsa B UnicodeString.

TunnyHbiM criydaem siBnsieTcs Bbi3oB Windows API. Tonbko A0MmKHbI Bbi3blBaTbCst UX Bepcun "W", MOTOMY YTO OHU
nogaepxueatot Unicode. OBbi4HO ncnonbayiite UnicodeString Takke ¢ Windows API. WideString Heo6xoaum Tonbko
npwu nporpammupoBaHnn COM/OLE, rae OC 3aboTtuTcs 06 ynpaBneHuy naMmsTbio.

YTteHue / 3anncb TeKCTOBOro channa ¢ KogoBou
ctpaHuuen Windows

3710 He coBmecTuMMO HU ¢ Delphi, Hu ¢ npexxHum KogoMm Lazarus. Ha npakTuke Bbl 4OMKHbI MHKaNCynMpoBaTh KoA,
CBSI3aHHbIN C CUCTEMHOW KOQOBOW CTpaHuLel, n npeobpasosaTtb AaHHble B UTF-8 kak MoxHO GbicTpee.
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JIn6o ncnonssyite RawByteString u caenaite sBHOe npeobpa3oBaHue...
uses ... , LConvEncoding;
var

StrIn: RawByteString;
StrOut: String;

StrOut := CP1252ToUTF8(StrIn,true); // VcnonbsyeT OMKCHMPOBAHHYKH KOLOBYKH CTPAHULY
// wnn
StrOut := WinCPToUTF8 (StrlIn, true); // MCHoJb3yeT CUCTEMHYI KOINOBYK CTPAHMUILY HA 3TOM

KOHKPETHOM KOMIbIRTEpEe

... UNIN YCTAHOBMTE NPaBUNbHYIO0 KOAOBYIO CTPaHULY ANs CYLLeCTBYIOLW e CTPOKM

var

StrIn: String;

SetCodePage (RawByteString (StrIn), 1252, false); // ®uxkcupoBaHHas 1252 (mm
Windows.GetACP () )

o
MNpumeyaHue: B CTPOKOBOI NepeMeHHON JOIHKeH BbiTb Kakon-To TEKCT. MycTasi cTpoka Ha camoM Jerne sIBnsieTcs
ykaszatenem Nil, 1 Bbl HE MOXeTe YCTaHOBUTb €€ KOLOBYH CTPaHULLY.

Windows.GetACP() Bo3BpalLaeT cucteMHyto kogoByto ctpaHuuy Windows.

Koa, KoTopbi 04eHb CUNBHO 3aBUCUT OT KOQOBOW
cTtpaHuubl Windows

CyuwecTtByeT «nnaH B» ansa koga, KOTOpbI O4EHb CUIbHO 3aBUCUT OT CUCTEMHOW KOAoBOW cTpaHuubl Windows unm
[OmKeH 3anucbiBaTbest B koHconb Windows 3a npegenamu KOQOBOW CTpaHWLbl KOHCOSW.

Cwm.: Lazarus c FPC3.0 6e3 pexvma UTF-8.

K cyacTblo, 3T0 HYXXHO HeYacTo. B 6onbLUMHCTBE Cry4YaeB NpoLLe KOHBEPTUPOBATb AaHHble B UTF-8.

3anuchb B KOHCONb

BbiBoa koHconu Windows paboTaeT KoppekTHO, eCnu Ball CUMBOSIbI MPUHaANeXaT KOAO0BOW CTPaHULIE KOHCOMNK.
Hanpumep, cumeon ans pucosaHus pamkn 'iL' B kogosow cTpaHuue CP437 cocTaensiet oauH 6ainT #202 v yacto

ncnonb3yeTcy Tak:

write ("dr);

Korga Bbl koHBEpTUPYETe ko B UTF-8, HanpumMep, Ucnonb3ys MyHKT BCASIbIBAIOLLETO MEHIO pefakTopa UCXOAHOro
kopa Lazarus File Settings (MapameTtpsi channa) / Encoding (KoaupoBka) / UTF-8, n Haxumas KHonky guanora
"Change file on disk" (M3meHUTb dain Ha aucke), cumeon 'L craHoBuTCA 3-x GalTHLIM (#226#149#169), noaTomy
nmMTepan CTaHOBUTCS CMPOKOU.

Mpouenypbl write n writeln npeobpasytoT cTpoky UTF-8 B TekyLLyto KOOOBYK CTpaHuLy KOHConu. Takum o6pasom,
Balla KOHCOMbHas nporpamma Tenepb BbiBoauT 'L' B Windows ¢ nio60it KOAOBOI CTpaHuULeil (T.e. He TOMNbKO C
CP437), n oHa pgaxe pabotaeT B Linux n macOS. Bbl Takke MoxeTe ucnosnb3osath '4' B ctpokax LCL, Hanpumep,
Memo1.Lines. Add('");

Ecnu Baluv cvMBOrbI He NpUHaAexaT Kof4oBON CTpaHULE KOHCOMNW, Bce YCIoXHsieTcs. Toraa Bbl BOOOLLE He
CcMoXeTe ucrnonb3oBaTb HOBYH cuctemy Unicode.
Cm.: Mpobnema CuctemHon koanposku n KoHconbHon koanposku (Windows)

CumMmsBonbl OHUKOOA 1 KoOoOBbIe TOYKU B Koae

Cwm. getanu gns UTF-8 B UTF8 strings and characters.

q)YHKLlMVI KOAOBbIX TO4YeK AN KoaonpoBaHUA He3aBUCUMOIo Koaa

B nakete LazUtils ectb moaynb LazUnicode co cneunanbHbiMm yHKUMSMY AN paboTbl C KOAOBbIMU TOYKaMMU,
HesaBUCUMO OT koampoBku. OHK ncnonbayoT dyHkuumn UTF8...() n3 LazUTF8 npu ncnonb3oaHun B pexume UTF-8,
1 doyHkumm UTF16...() 3 LazUTF16 npm ucnonbsosanunm B {$ModeSwitch UnicodeStrings} FPC nnu B Delphi (ga,
Delphi nogaepxumsaetcs!).
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B HacToswee Bpemst {$ModeSwitch UnicodeStrings} moxHo npoTtecTupoBaTtb, 3agas "UseUTF16". Takke ecTb
TectoBas nporpamma LazUnicodeTest B katanore components/lazutils/test. OHa nmeet 2 pexxuma cbopku, UTF8 n
UTF16, ansa ynobctea TecTupoBaHusi. TectoBasi nporpamma Takke nogaepxvsaet Delphi, Toraa, oueBmgHo,
ncnonb3yertcs pexvum UTF-16.

LazUnicode no3sonsieT ogHOMY MCXOAHOMY Koay paboTaTb Mexay:

e Lazarus c ero UTF-8 pelwueHuem.
o Byayume FPC un Lazarus ¢ Delphi-coBmectumbiM pelueHnem UTF-16.
¢ Delphi, rge String = UnicodeString.

3710 obecneunBaercs nepevyncrieHHbIMN HUXXe (byHKLI,VIHMVI, He 3aBUCALLMM OT KOOMPOBaAHUA:

e CodePointCopy () -aHanormyHa UTF8Copy ()

e CodePointLength () - aHanormyHa UTF8Length ()

e CodePointPos () -aHanornyHa UTF8Pos ()

e CodePointSize () - aHanormyHa UTF8CharacterLength () (dyHKUMA ycTapena. Bmecto Hee
ncnonb3ynTte UTF8CodepointSize. Cm. nogpobHee)

e UnicodeToWinCP () - aHanornyHa UTE8ToWinCP ()

e WinCPToUnicode () - aHanornyHa WinCPToUTFES8 ()

3TOT pexuM Takke NpeaocTaBnseT NepedncnuTenb Ons KOOOBbIX TOYEK, KOTOPbI KOMMUIATOP UCMOMb3yeT Ans
umkna for-in. B pesynsrate, HE3aBUCUMO OT KOAMPOBKM, 3TOT Kof paboTaeT:

var s, ch: String;

for ch in s do

writeln('ch=',ch);

Delphi He npepocTaBnsieT aHanormyHble dyHkumm ans CodePoints B cBoem pelueHun UTF-16. MNpakTuyeckn
6onbLas Yactb koaa Delphi paccmatpmaet UTF-16 kak KoAMPOBKY € (OMKCMPOBAHHOM LUMPUHOWN, YTO NPUBENO K
BO3HWKHOBEHMIO GonbLUoro konmyecTea HepaboTatowlero koga UTF-16. 3To 03HayaeT, 4To ucnonb3oBaHne
LazUnicode Takke ans Delphi ynyuwnt kavectso koga!

[nsa ncnonb3oBaHus Delphi Heobxoaumbl 06a moaynsi LazUnicode n LazUTF16.

CTpOKOBbIe nntepanbl

McxoaHbIv kog AomKkeH coxpaHaTbes B kogmpoBke UTF-8. Lazarus cosgaet Takue dhannbl no ymonyaxuio. Bel
MOXeTe U3MEHATb KOAMPOBKY MMMOPTUPOBAHHbIX (hannoBs, LWernkas NpaBon KHOMKOW MbILLN B peAakTope UCXOAHOro
koga / File Settings (Hactpoiiku dpaina) / Encoding (Koguposka).

OB6bI4HO AnpekTHBa { Scodepage utf8} / -FcUTF8 He Tpebyetcs. TO AOBOMBHO HEMNOTMYHO, MOCKOMbKY

3HayeHwue 3Toro chnara 3akntovaetcs B 06paboTke cTpokoBbIX NuTepanos kak UTF-8. OgHako HoBbIn pexxum UTF-8
NepekryaeT KOANPOBaHVE BO BPEMS! BbINONTHEHUS!, @ KOHCTaHTbI OLEHMBAIOTCS BO BPEMS KOMMUISILIN.

Takvum 06pasom, 6e3 —~FcUTEFS KOMNUIATOP (OWMBOYHO) CHATAET, YTO CTPOKOBAsi KOHCTaHTa KOAMPYETCS CUCTEMHOIA
KOZOBOW CTpaHuLEen. 3aTeM OH BUAMT NepemMeHHyto String ¢ kogupoBKoy Mo yMonyaHuto (koTopasi GyaeT usmeHeHa
Ha UTF-8 BO BpeMsi BbIMOMHEHNS, HO KOMMUIIATOP 3TOro He 3HaeT). Takum o6Gpas3om, To XXe Anst KOAUPOBKM Mo
yMorn4aHuio, npeobpasoBaHue He TpebyeTcs, KOMNUMAATOP C PafoCTbio KONMPYET CUMBOIIbI, U BCE MAET XOPOLLO, B TO
BpeMsi Kak Ha camMoM [ene ero ABaxabl 0bMaHbIBanu B Te4eHue npouecca.

Mpumep:

Mo npaBuny LWaNoBnMBbLIX PyyeK, UCNonb3yiTe TUn «String» 1 3acTaBnsAnTe nuTeparns pabotaTs.

const sl = 'am';
const s2: string = #S$C3#SA4; // &
var s3;
s3 := 'aou';
\_‘ll
'y

MpumeyvaHue: Ctpoka UTF-8 MOXeT COCTOATb M3 Yncern, Kak 3TO NPOAEMOHCTPUPOBAHO Anst S2.
o Jutepansl AnsiString/String paboTatoT kak ¢ ampekTusoit {$codepage utf8} / -FCUTF8 , Tak 1 6e3 Heé.

const s: string = 'amn';
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e Jutepansl ShortString pabotocnocobHbl Tonbko 6e3 ykasaHus avpekTusbl {$codepage utf8} / -FCUTF8. Bel
MOXeTe chenartb crnegyloLlee:

unit unitl;

{$Mode ObJjFPC}{SH+}

{$modeswitch systemcodepage} // mpekpamaeT neucTeue OUPEKTUBH -FcUTF8
interface

const s: string[l5] = 'anm';

end.

B kauyecTBe anbTepHaTMBbl, BO3MOXHO MCMOMb30BaTh CTPOKM shortstring ¢ BknioveHHoM anpekTmsoin $codepage
nyTem npsiMoro NpUCBOEHWS KOAOB CUMBOJIOB:

unit unitl;

{$Mode ObjFPC}{SH+}

{$Scodepage utf8}

interface

const s: String[15] = #S$C3#sAa4; // &
end.

« WideString/UnicodeString/UTF8String paGoTatot Tonbko ¢ {$codepage utf8} / -FCUTF8.

unit unitl;

{$Mode ObJjFPC}{SH+}
{$codepage utf8}

interface

const ws: WideString = 'am';

end.

MpucBOEHME CTPOKOBOrO NUTEpana ApyruM CTPOKOBLIM TUMaMm, kpome npocToro «String», Gonee myapeHo. CMoTpuTe
Tabnuubl, 4To paboTaer, a YTo HET.

anCBOGHMe CTPOKOBbLIX nNnTepanoB pa3fiudHbIM TUMNaM CTPOK

3necb pabomaem o3Ha4aeT NpaBUIbHYIO KOQOBYIO CTPaHWLY M NpaBuiibHble kogoBble Touku. KogoBas cTpaHuua 0
unu kogosasi cTpaHuua 65001 - obe sBnsTCS NpaBUbHbIMK, OHU O3HavatoT UTF-8.

Bes {$codepage utf8} unu nepekniouarens komnunsTopa -FCUTF8

Tun String, Const n n n n n n
HCXORHHK B Mpumep onst (B pucBsoeHue MNpuceoekmne Mpuceoenne [pucsoenne MMpucsoenve MMpucs
UTEF-8 MCXOOHUKeE) String UTF8String UnicodeString CP1252String RawByteString Shorts
const const s ='adu’;  working working wrong wrong wrong working working
String %%nuﬁ,t s: String = working working working working working working working
. const s: . . . . wrong . .
ShortString String[15] = '460" working working working working encoded working working
const s:
UTF8String  UTF8String = wrong wrong wrong wrong wrong wrong wrong
'aou’;
const s:
UnicodeString UnicodeString = wrong wrong wrong wrong wrong wrong wrong
'aou’;
String ¢ type
obessnenron CP1252String = wron wron wron wron wron wron wron
KopoBOW type 9 9 9 9 9 9 9
cTpaHuuen AnsiString(1252);
const s: to codepage 0
RawbyteString RawbyteString = working working working working changeg 9 working working
'aou’;
const ¢c: PChar = . . . . . .
PChar EB0" working working working working wrong working working

C {$codepage utf8} unu nepeknioyarenem komnunsaropa -FCUTF8

J:;'ostlr::(gé MNoume Const (B lNpucsoeHue MNpucBoenne lMpucsoeHue [Mpucsoenune [MpuceoeHune MMpucsc

U1"1F-8 PUMEP  cxonmuke)  String  UTF8String UnicodeString CP1252String RawByteString ShortS
_nae.  UTF-16 . . . . . .

const const s = 'aél’; encoded working working working working working working

String %%nuf,t s: String = working working working working working working working
ShortString const s ..,. wrong wrong wrong wrong wrong wrong wrong

String[15] = 'aou’;
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Tun String,

Const (B TlpuceoeHune NMpuceoeHue MMpucBoeHue [lpucBoeHmne [llpuceoeHne [MMpucsc

wc?#: gx B Mpumep MUCXOQHUKeE) String UTF8String UnicodeString CP1252String RawByteString Shorts

const s:

UTF8String  UTF8String = working working working working working working working
'a0u";
const s:

UnicodeString UnicodeString = working working working working working working working
‘460"

String ¢ type

obbsasneHHon CP1252String = . . . . . .

KOTIOBOVA type working working working working working working wrong

cTpaHuuen AnsiString(1252);
const s:

RawbyteString RawbyteString = working working working working Lc;]gggggage 0 working working
'a0u";

PChar %%nuf,t c: PChar = wrong wrong wrong wrong wrong wrong wrong

MomMHUTE, YTO NpUCBanBaHWe Mexay nepemMeHHbIMU pa3Hbix TUMOB CTPOK Bcerda paboTaet Bnaroaaps ux
anHammnyeckomy koampoBaHuio B FPC 3+. [laHHble KOHBEPTUPYIOTCS aBTOMaTUYeCKN Npy HEOBX0ANMOCTH.
TornbKo CTPOKOBbIE NUTeparnbl SBASOTCS NPo6IemMoi.

MNMepexopn n3 6onee crapbix Bepcun Lazarus + LCL

PaHee (go 1.6.0) LCL nogaepxmean Unicode ¢ BblaeneHHbiMu pyHkumsimm UTF8. Kog He 6bin coBmectum ¢ Delphi.

Cenyac mHorve ctapble npunoxeHus LCL npogomnxatot pabotatb 6e3 nsmeHeHuin. OgHako MMeeT CMbICIT O4YUCTUTD
koA, 4Tobbl caenaTtb ero 6onee npocTbiM 1 6onee coBmectTumbiM ¢ Delphi. Koa, koTopbli YiTaet/3anncbiBaeT AaHHble
C UCMONb30BaHMEM KOLMPOBKN CUCTEMHOM KOLOBOM cTpaHuubl Windows, HapyLuaeTcs U JOMmKeH BbiTb n3MeHeH. (CM.
YTeHwne / 3anncb TEKCTOBOrO chaina ¢ kogoson cTpaHmuen Windows).

ABHble yHKLMK Npeobpa3oBaHnst HeobXoAMMbI TOMBbKO AJ1S BBOAA-BbIBOAA C AaHHLIMM KOA0BOW cTpaHuLbl Windows
nnu npw BeizoBe dyHkumniA Windows Ansi. B npotBHom crniyyae FPC nosabotuTcs o aBToMaTnyeckom
npeo6pasoBaHNM KOAMPOBOK. [1ns npeobpasoBaHNs BaLLEro CTaporo koga npeagycMoTpeHbl MycTbie (yHKLMm
npeobpasoBaHus.

e UTF8Decode, UTF8Encode - [No4Tn BCe MOXHO yAanuThb.

e UTF8ToAnsi, AnsiToUTF8 - Mo4Tn BCe MOXHO yAanuTb.

¢ UTF8ToSys, SysToUTF8 - MNo4Tn BCe MOXHO yaanuTb. Tenepb OHU SBMSIOTCA NyCThILLKaMy U BO3BpaLLaoT
TONbKO CBOM NapameTpbl.

darinosble dyHKuMK B RTL Tenepb 3a6oTaTCS 0 koaMpoBke nMeH dainnos. Bee (?) cBsizaHHble ¢ MMeHeM daiina
dyHkumm ...UTF8() MoxxHO 3ameHuTb Ha Delphi-coBmectumyto doyHkumio 6e3 cydpcpmkca UTF8. Hanpumep,
FileExistsUTF8 moxHo 3ameHnTb Ha FileExists.

BonblumHcTBO cTpokoBbIX hyHKUMIA UTF8...() MOXHO 3amMeHuTb Ha coBMmecTumMble ¢ Delphi doyHkumm Ansi...().
Hanpumep, UTF8UpperCase() -> AnsiUpperCase().

Tenepb Unicode pabotaet n B nporpammax 6e3 GUI. Tpebyetcs Tonbko 3aBucmumocTb ot LazUtils n pasmelueHve
moayns LazUTF8 B pasgene uses OCHOBHOroO dpaina nporpammei.

[ns uctopmdeckon cnpaeku, 310 bbina ctapas nogaepxka Unicode B LCL: Old LCL Unicode Support

TexHu4yeckasa peannsauus

Yto Ha camom aene npoucxogut B cucteme Unicode? 3tun 2 dpyHkummn FPC BbI3biBalOTCS B pasaene paHHewn
MHMUManu3auum, yctaHaenmeas Koguposky String no ymonyanuto B FPC B UTF-8:

SetMultiByteConversionCodePage (CP UTF8) ;
SetMultiByteRTLFileSystemCodePage (CP_UTF8) ;

B Windows dyHkuum UTF8...() B LazUTF8 (LazUtils) yctraHaBnuBatoTcsi B kadecTBe 63kIHA0B Ansi CTPOKOBbIX
dyHkumii RTL Ansi...(). Takum o6pa3om, atn dpyHkuum paboTtatot coBmectumbiM ¢ Delphi cnoco6om.

KopoBble cTpaHuubl FPC

Komnunstop (FPC) nogaepxmBaeT ykazaHne KOAOBOW CTpaHMULbl, KOTOPOe MOXET ObITb 3anMcaHo Yepes onuuo
KOMaHAHOW CTpoku -Fc (T.e. -Fcutf8) unu akBuBaneHTHyto aupektTuee codepage (T.e. {$codepage utf8}). B atom
cnyyae, nepes TeMm, kak konmpoaTb 6aiTbl, NpeAcTaBnstoLwue CTPOKOBbIE KOHCTAHTLI B TEKCTE Ballei Mporpammbl,
KOMNUNSTop ByAeT MHTEPNPETMPOBaTL BCE CUMBOSbHbIE AAHHbLIE B COOTBETCTBUM C YKA3aHHOW KOOOBOW CTpaHULIEN.
EcTb ABe BeLLW, KOTOPbIE HE CTOUT ynyckaTb U3 BUAY:
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* Ha nnatgopmax Unix, MeHemKep LWMPOKKX CTPOK AOMKeH BbiTb 06513aTeNbHO BKMOYEH 06aBNeHNeM oHUTa
cwstring B nepeyeHb uses. bes Hero nporpaMma He CMOXET NpaBuITbHO NPeobpa3oBLIBaTb CTPOKOBbIE [aHHbIE
BO BPEMSsl UCTMOITHEHMSI.

MeHepxep LUMpOKMX CTPOK AobaBnseTcs no ymonyaHuio B HoBom pexume UTF-8 RTL, ogHako aTo genaet
nporpammy 3aBucumon oT libc 1 yCrnoXxHAET KPOCC-KOMNUAALMIO.

¢ Komnunsitop npeobpasyeT BCe CTPOKOBbIE KOHCTaHTbI, coAepxallue CMMBONbI, He oTHocsALwmecs k ASCII, B
KOHCTaHTbI TNa widestring. 3aTtem oHM aBTOMaTU4eckn npeobpasytoTcst obpaTHoO B ansistring (nnbo Bo Bpemsi
KOMMUMSLMKM, 6O BO BPEMS UCTIONHEHUS), HO 3TO MOXET NMPUBECTU K UCKaXKEHUSIM, €CNI Bbl MOMbITaeTech
cMeLuaTb B OOHON CTPOKOBOW KOHCTaHTE CUMBOITbI, HanevaTaHHbIe B TEKCTE UCXOAHUKA U CUMBOIbI, 3afaHHble
4MCroBbLIM NpeAcTaBneHneM:

Hanpumep:

program projectl;
{$Scodepage utf8}
{$Smode objfpc}{S$H+}
{$ifdef unix}

uses cwstring;
{$endif}

var

a,b,c: string;

begin
a:='a';
b:="="#S$C3#S$A4; // #$C3#SA4 - szakomupoBauHwt B UTF-8 cumMeoin &
c:='a="#SC3#S$A4; // mociyie He oTHOCHAWEroca K ascii '&' KOMOIUIIATOP MHTEpIpeTUpyeT

#$C3 B kauecTBe oTnesibHOTO widechar.

writeln(a,b); // BuBOmMT &=4
writeln(c); // BEIBOOMT &=AnN
end.

[Mocne KoMNMAALUKN 1 UCNOMNHEHNUS nporpamMmma BbiBeAET:

MpuymHa B TOM, YTO MOCHE TOTO Kak B CTPOKE OOHapyXeH CUMBOI &, Kak YNOMUHAIOoCh BbILLE, OCTaBLUASACS YacTb
CTPOKOBOW KOHCTaHTbI, MpUCBanBaeMoii nepeMeHHo 'c', byaet obpaboTaHa kak widestring. B pesynsrate #$C3 n
#$A4 nHTepnpetupytotcs kak widechar(#$C3) n widechar(#$A4), BMmecTo npsiMoii TpaHcnsiumm B GatToBoe
npeacrasneHuve.

OTKpbITble BOMPOCHI

¢ CumBonbHble nepemenHble B TFormatSettings (6ar 27086): Hanpumep: ThousandSeparator,
DecimalSeparator, DateSeparator, TimeSeparator, ListSeparator. 31 nons 4omkHbI GbITb 3aMeHeHbl Ha
CTPOKM Ans koppekTHon nogaepxkn UTF-8. Hanpumep, nog Linux ¢ yctaHoBkamun LC_NUMERIC=ru_RU.utf8
pasgenuTenb TbICAY COCTOUT U3 AByX 6anT nbsp/160.
o 06xoA NpobneMbl: NCNOML30BaTb TONLKO OANHOYHbLIE CUMBOMLI NPOGENOB BMECTO TOFO, YTO AOMKHO
ObITb HA camMoM Jere, Kak 3To caenaHo B naTtye Ha 6ar 27099

BbizoBbl pyHkuui WinAPI B 6ubnuortekax FPC

¢ Unit registry, TRegistry - atoT unit ucnons3yet Ansi dyHkummn Windows API 1 noatomy Bam npuaércs
nonb3oBatbess UTF8ToWinCP, WinCPToUTF8. PaHbLie ans atoro Tpebosancs BbidoB UTF8ToSys.

¢ Bce BbizoBbl Windows cbyHkumin ¢ Ansi APl B 6ubnuotekax FPC gomkHbl 6biTb 3aMeHeHbl Bepeuein W-APL. 3T1o
B ntobom cny4vae Oyaet caenaHo ansa 6yaywen nogaepxkn UTF-16, n0aTOMY HUKaKOro KOH(MKTa MHTEPECoB
HeT. (NPVM. NepeB. - OAHaKO, 3TV AENCTBUS 03HAYAIT AeKNapUpPOBaHHbIN 0TKa3 OT AanbHenLwen NoaaepxKu
Bepcuii Windows ¢ HenonHow noaaepxkor Unicode - Windows 98, 95 1 6onee paHHUX, a Takke HEKOTOPbIX
MOGUMBHBIX Y BCTPOEHHbIX)

¢ TProcess - nog Windows TProcess FPC 3.0 nogaepXxvBaeT TONbKO CUCTEMHYIO KOZOBYIO CTpaHuLYy.
Heobxoammo nmbo ucnonb3oBate TProcessUTF8 m3 unit utf8process unu natuntb FPC, cm. 6ar 29136

ToDo: MepeuncnuTb Bce oTHocsALwuMecs Kk 6artpekepy FPC npobnembl n natyum, KoTopble MOryT 3Tu npobnemsl
pewnTb.

Byayuiee
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Llenbto npoekta FPC siBnsieTcst co3nanue peluenns, 6asvpytoerocst Ha Delphi-coBmectmom UnicodeString (UTF-
16), HO NoKa Mbl K 3TOMY He roToBbl. MoTpebyeTca AnuTensLHOE BpeEMS Af1s TAKOW peanusauuu.

Peanuszauuio LCL Ha 6a3e UTF-8 B e€ nmelowiemcsi Buae Heobxoammo paccmatpuBaTth kak BpeMeHHoe pelleHue. B
6ynywem, korga B FPC 6ynet nonHas nogaepxka UnicodeString kak B RTL, Tak u B FCL, npoekT Lazarus o6ecneunt
pewenus ansa LCL, ncnonbaytoLlee aTn BOSMOXHOCTU. B TO e BpeMsi Lernbio SIBNSETCS U COXpaHeHne Noaaep kv
UTF-8, HecmoTpst Ha To, YTO 3TO MOXET NoTpeboBaTb M3MEHEHWUsI B CTPOKOBLIX TUMax Unu 4Yero-to elwé. [etaneun
rnoka He 3HaeT HUKTO. Mbl 06a3aTeNnbHO COOBLLMM BaM O HUX, KOraa CTaHEeT U3BECTHO...

B cywHoctu, LCL ckopee Bcero npuaétcs B byaylem pasgenvTbest Ha ABe Bepcum - ogHy ana UTF-8, n gpyryto ans
UTF-16.

HaBo

Yrto HacuyeT pexxuma DelphiUnicode?

{$Mode delphiunicode} 6bin fo6aeneH B FPC 2.7.1 v noxox Ha {$Mode Delphi} ¢ {$ModeSwitch UnicodeStrings}.
CwmoTpuTe cneaytowwmn Bonpoc o ModeSwitch UnicodeStrings.

Kak HacueT ModeSwitch UnicodeStrings?

{$ModeSwitch UnicodeStrings} 6bin go6asneH B FPC 2.7.1 v onpegensieT «String» kak «UnicodeString» (UTF-16),
«Char» kak «WideChar», «PChar» kak «PWideChar» 1 Tak ganee. 3710 BNUsET TONbKO Ha TeKyLwuii Modynb. [pyrve
MOAYNX, B TOM YMCHEe UCMOSb3yeMblE STUM MOZYNEM, UMEKOT CBOEe COBCTBEHHOE onpeaeneHune «String». MHorve
cTpoku 1 Tunbl RTL (Hanpumep, TStringList) ncnone3ytot 8-6uTHbIE CTPOKK, KOTOPLIE TPEByHOT NpeobpasoBaHns 13/B
UnicodeString, koTopble aBToMaTtnyeckn fgobasnstorca komnunsitopom. LCL ucnoneayet ctpokm UTF-8.
PekomeHayeTcsa ucnonb3oBatb UCXOAHWKM B koauposke UTF-8 ¢ unu 6e3 "-FcUTF8".

Mo4yemy 6b1 He ucnonb3oBatb UTF8String B Lazarus?

KpaTtko: notomy yto FCL He ucnone3ayet ero.
WcyepnbiBatowe: UTF8String onpeaeneH B mogyne system kak

UTF8String = type AnsiString(CP_UTF8);

Komnunsitop Bcerga npegnonaraer, 4To oH umeet koguposky UTF-8 (CP_UTF8), koTopas siBnsieTcs MHOro6anToBown
KoOMPOBKOW (TO ecTb 1-4 GainTa Ha kodoByto Touky). OBpaTuTe BHMMaHue, 4To onepatop [] obpaliaetcs k baitam, a
He K CMMBOSam unu KogoBbIM TodkaMm. To xe camoe anst UnicodeString, Ho Tonbko cnoea BMecTo baiitos. C apyrow
CTOPOHBI, Npeanonaraetcs, 4to String Bo Bpems komnunaumn nmeeT DefaultSystemCodePage (CP_ACP).
DefaultSystemCodePage onpefensietcs BO BpEMS BbIMOMHEHWS, MO3TOMY KOMMUNATOP KOHCEPBATUBHO NONaraet, YTo
String n UTF8String nmetoT pa3Hble koaupoku. Korga Bel npucBavBaete unv kombuHupyete String u UTF8String,
KOMNUISTOp BCTaBnsieT koA npeobpasoBaHus. To xe camoe anst ShortString v UTF8String.

Lazarus ucnonb3ayet FCL, koTopbitt ucnone3yet String, noatomy ncnons3osaHne UTF8String no6asnT KoHBEpCUU.
Ecnu DefaultSystemCodePage He UTF-8, Bbl TepsieTe cumBonbl. Ecnn ato UTF-8, To HeT cMbicna ncnonb3oBatb
UTF8String.

UTF8String cTaHeT nonesHblM, korga B koHue koHuoB nosisutcs FCL UTF-16.

Mouyemy UTF8String noka3biBaeT cTpaHHble CUMMBONbI, a String paboTtaeT

Hanpumep

var s: UTF8String = '4';// ¢ duaramm no ymosyaumo (T.e. HeT —-FC) 5TO co3maeT Mycop

// maxe B cucrteme UTF-8 Linux

Bonpoc: ato ownbka? OTBeT: HeT, NoToMy 4TO 3T0 paboTaeT kak 3a40KYMEHTMPOBAHO.

FPC urHopupyet nepemenHyto LANG ans cosgaHus B Kaxaon cucteme ognHakoBoro pesynsrata. o nctopuyeckum
npuunHam/Delphi-coBmecTumocTy oH ncnonbayet 1ISO-8859-1 no ymonyanwuio. Lazarus npegnountaet UTF-8.

e VcxopHukm UTF-8 pabotatot co String, notomy 4to
1. FPC no ymonyaHuio He gobasnsieT kog npeobpasoBaHus Ans 06blYHbIX CTPOKOBbIX NUTEPArOB.
2. UcxoOHasi kodoeasi cmpaHuya paBHa k00080l cmpaHuue spemMeHu 8binonHeHusi. B Windows LazUTF8
ycTaHaBnueaet 3HavyeHne CP_UTF8.
e UTF8String TpebyeT ncxogHukoB UTF-8. HaumHas ¢ FPC 3.0 ana UTF8String Bbl AomkHbI coobLaTtb
KOMMUNSITOPY, YTo ncxoaHuk siensietcss UTF8 (-FcUTF8, {$codepage UTF8} nnu coxpansite cain kak UTF-8 ¢
BOM).
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MpumeyaHue: Ecnu Bbl coobLuaeTe KOMNUASTOPY UCXOAHYHO koaupoBky UTF-8, OH 3aMeHSIET BCE CTPOKOBbIE
nutepansl ASCII aToro moaynst Ha UTF-16, yBenuuusas pa3mep aBonyHoro dainna, fobasnss HekoTopble
cnyxebHble AaHHble, 1 PChar ans nutepanos TpebyeT siBHOro npeobpasoBaHus. Bot noyemy Lazarus He gobasnset
€ro rno ymonyaHuio.

UYTo cnyuutca, ecnu st ucnonb3yto {$codepage utf8}?

FPC numeeT oveHb orpaHuueHHyto nogaepxky UTF-8. daktuyecku, FPC nogaepxusaeT xpaHeHUe nutepanos TONbKO
KaK 8-OUTHbIE CTPOKM C KOOAMPOBKON «MO YyMONYaHUO» N kak widestrings (Lumpokue ctpoku). MNoatomy nobas
KOAOBasi CTpaHuLa He Mo ymonyaHuio npeobpasyetcs B widestrings, Aaxe ecnv 3To cucTeMHasi Kogosasi cTpaHuua.
Hanpumep, 6onblmnHcteo Linux/Mac/BSD ncnonb3ytor UTF-8 B kayecTBe CUCTEMHONM KOAOBOW CTpaHuubl. MNepegaya
-Fcutf8 B KoMNnnaTop coxpaHuT CTPOKOBLIN nNuTepan kak widestrings.

Bo BpeMsi BbinonHeHus widestring nutepan koHBepTupyeTcsi. Koraa Bbl npucBanBaeTe nutepan AnsiString,
widestring nutepan npeobpasyeTcsi ¢ nomoLpblo widestringmanager B KOAUPOBKY cuctemsbl. Mo ymonyaHuto
widestringmanager nog Unix npocTo koHBepTupyeT widechars B CMMBOIbI, yHU4TOXas nobble cumornbl He ASCII.
Bbl fomkHbI Ucnonb3oBaTh widestringmanager, Hanpumep, cwstring, 4Tobbl NonyyYXTs NpaBUNbLHoe NpeobpasoBaHue.
Mogynb LazUTF8 genaert aTo.

CM. Takxe

NHdopmaums o Unicode, kKogoBbIX CTpaHuLax, CTpokosbix Tunax n RTL B FPC.

O6paTtute BHMMaHMe, 4TO 3Ta MHPOPMALMA He COBCeM nonesHa Ans cuctemsl Lazarus UTF-8, noTomy 4TO € TOuKM
3peHns FPC oHa siBNsieTCst XakoM 1 MEHSIET KOAOBYIO CTPaHMLLy MO YMOMYaHuIo.

Mopnepxka tOHmKkopa B FPC
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