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O6G30p

OTa cTpaHuua ob6bACHSAET Kak NMcaTb U OTNaXxueaTb MHOronotovHble(multi-threaded) npunoxenus
cpeactBamu Free Pascal n Lazarus. MHOronotoyHoOe NpuiioXXeHne — 370 NPUIoXeHne, KOTopoe Co3naéT
ABa nnun bornee NOToka UCNOSTHEHUS!, paboTatloLwmnx ogHoBpeMeHHo. Ecnv Bbl HOBMYOK B
MHOIONOTOYHOCTU, NOXanyncrta, npodntanTe pasgen "HyxHa num Ha camoMm Aene MHOronoToOYHOCTL?"
4YTOObl ONPEeAenunTb, YTO 3TO AEUCTBUTENBHO HEOBXOAMMO.

OavH 13 NoToKOB Ha3sbiBaeTcA rmaBHbIM, 0CHOBHbIM (Main Thread). MaBHbIN NOTOK co3paéTca
onepaumoHHOM CUCTEMOW NoCre 3anycka NPUoXeHus. [MaBHbIA NOTOK AOMMKEH ObITb €ANHCTBEHHbBIM
NMOTOKOM, KOTOPbIN OBGHOBNSET KOMMOHEHTbI, B3aUMOAENCTBYIOLLNE C NOSib3oBaTeneM: nHaye
NPUNOXEHNE MOXET 3aBUCHYTb.

OcHoBHas ngesa coctouTt B TOM, YTO npunoXxeHne MoXxeT Npon3BoanTb HEKOTOPYHO 06p360TKy B CbOHOBOM
pexnme BO BTOPOM MNOTOKE, a NoJib30BaTENlb MOXET NpoaoimkaTb pa60Ty C NOMOLLIbIO OCHOBHOI'O NMOTOKA.

[pyroe ncnonb3oBaHne NOTOKOB COCTOMUT B JlyyLlen OT3bIBYMBOCTYU (responding) npunoxenuns. Ecnu Bbl
co3ganuv NnpunoXxeHue, rae Nonb3oBaTenb HAXMMAET Ha KHOMKY, obpabaTbiBatoLlyto 605nbLLon 06bEM
paboTbl, BO Bpems 06paboTkm 3KkpaH nepecTaéTt oTBevaTb Ha 3anpochl U NONb3oBaTerNb AYMAET, YTO
npunoxeHve He oTBeyaeT. Co3naéTca nroxoe v BBoAdALlee B 3abnyxaeHne BnevatneHue. Ecnm ato
3agaHne BbINOSTHAETCHA BO BTOPOM NOTOKE, NPUOXKeHNe coxpaHaeT pabotocnocobHyto hopmy (no4tn),
Kak Oy4TO OHO Haxo4MTCA B COCTOSAHMM NPOCTOS. B 3TOM cMbIcne 3To xopoluas naesa nepen 3anyckom
NOTOKa BbIKNIOYMTb KHOMKM Ha hopmMe, NO3BOMNAIOLLME NONb30BaTENO 3anyCcTUTh Gonee YeM OfguH NOTOK
ans pabotbl.

Opyrum cnocoboM UCnonb3oBaHUSA MHOMOMOTOYHOCTM MOXET GbiTb CEPBEPHOE NPUIMOXKEHUE, KOTOPOE
OOHOBPEMEHHO OTBEYAET MHOTMM KIMEHTaM.

HY)KHa JqIn Ha caMOM ferfie MHOIronoTo4YHOCTb?

Ecnn Bbl HOBMYOK B MHOIOMOTOYHOCTU U XOTUTE TONbKO YTOOLI Bawle npunoxeHme orese4asrnio Ha
OEenCcTBUA Nonb3oBaTens, Noka OHO BbIMOSHAET 3a4aun ymepeHHon ONNTEeNbHOCTU, TOrAa
MYIbTUNOTOYHOCTb, BO3MOXHO, 3TO n36bITOYHOE cpencTBo.
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MHoronoTo4Hble NpUNoXeHns Bcerga bonee CrioxHble B OTNaAKe M 3a4acTyio OHU MMEKOT ropasgo bonee
CNOXHYIO CTPYKTYPY; BO MHOMMX Ccnyyasx Bam He Hy)kHa MHOronoTo4HoCTb. O4HOro NoToka BrnosiHe
poctatovHo. Ecnu Bel MOoXxeTe pa3genvtb TPYAOEMKYO 3a4a4y Ha HECKOMbKO HeBOomnbLUMX YacTen, Toraa
BMECTO MHOronoTo4yHoctu Bbl gomkHbl ncnonb3oBatb Application.ProcessMessages. 3ToT meToq
nossonsietr LCL obpabaTtbiBaTth BCce oxmaatowme coobLieHmi n Bo3spalleHms (messages and returns).
LieHTpansHon noeen siensaetcs sbi3oB Application.ProcessMessages B ogvHaKkoBble MPOMEXYTKM B
XO[€ BbIMONHEHNS ANUTENbHOM 3a4a4M YTOObl ONPEeAenUTb, Haxan i Nonb3oBaTtenb Kyaa-Hnbyab unm
NHOMKaTOp Nporpecca AomkeH OblTb NepepmncoBaH, 1 Tak garee.

K npumepy, yteHne Gonbuioro cdarna n ero obpabotkm Cm.
examples/multithreading/singlethreadingexample1.lpi.

MHOronoTo4HOCTb HeobXxoanma TonbKO ANs:

e GnokmpoBku handles, Taknx Kak ceTeBoe coeguHeHne

e LCMNONb30BaHNSA HECKOMNbKMX NPOLIECCOPOB OAHOBPEMEHHO (multiple processors simultaneously,
SMP)

* BbI30BbI aNrOPUTMOB M BMBNMOTEK, KOTOPbIE AOMKHbI Bbl3blBaTbCs Yepe3 API, T.K. OHU He MoryT
ObITb pa3aeneHbl Ha Menkue 4acTu.

Moaynu, Heo6xoanuMble AN MHOrONOTOYHOrO NPUSIOXKeHUs

Bam He HyxeH kakon-nnmbo cneunanbHbii mogynb anga pabotel ¢ Windows. OgHako ¢ Linux, macOS un
FreeBSD Bam HyxeH Moaynb cthreads, U OH QO/KeH BbITb NEPBbLIM UCMNOMb3YyEMbIM MOAYSIEM NPOEKTa
(B ucxogHUKe nporpammebl, 06bI4HO harn .Ipr)! B cnyyasx, korga notpebyeTtcs pasmectuTb
OHOBPEMEHHO HECKOSbKO "BaXHbIX" MOAYIen, Taknmx Kak cthreads, cmem U cwstrings, BBUOQY
ocobeHHoCcTen Mx paboTbl ONTMManbHbIM NOPSAKOM pa3MeLLeHns ByaeT cmem, cthreads, U NKWb

3aTteM cwstrings.

Ntak, kog Bawero npunoXxxeHuA Lazarus OomkeH BbIrMaaeTb Tak:

program MyMultiThreadedProgram;
{Smode objfpc} {SH+}
uses
{$ifdef unix}
cthreads,
cmem, // nucneruep naMaTy C B HEKOTOPHIX CUCTEMax HAMHOTO OBHICTpee IJig
MHOT'OIIOTOUHOCTH
{Sendif}
Interfaces, // »To BkimuaeT B cebg Habop BumxkeTon LCL
Forms

{ Bu MmoxeTe moBaBUTH IOpyIMe MOOYJaM 3Iechb },

Ecnu Bbl 3abyaete 06 atom n ucnonedyete TThread (He gob6asme Ans nix-oB cthreads), Bbl nonyynTe aTy
oLmMBKy Npw 3anycke:
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This binary has no thread support compiled in.

Recompile the application with a thread-driver in the program uses clause
before other units using thread.

{ B »ToM OBOMYHOM Qajie HEeT NOIINEePXKM IOTOKOB.}

{llepexoMOIUIMPYNTE NPUIIOXEHME C IpaVBepoOM [NOTOKA,

IporpaMMel Ilepell IPYyTUMM MOIYJISIMMU,

W

YKA3aHHOM B pas3zgeJjie uses

VICIIOJIb 3YIONIVMMM [TOTOK . }

MpumeyaHume: Ecnun Bbl nonyyaete owmbKy KOMNOHOBLLMKA O TOM, 4YTO "mcount” He HaNngeH, 3Ha4uT, Bbl

ncrnonb3yeTe Kakon-To Moayrb, coaepKaLlunii MHOTOMOTOYHbIV KOA, M BaM HY)XHO 406aBUTb MOAYIb
cthreads WM UCNOMb30BaTb MHTEMNNEKTyarlbHOE CBSA3blBaHME.

W

Mpumevanwme: Ecnun Bbl nonyyaete owmnbky: "Project raised exception class 'RunError(232)™ B

npouenype SYSTEM_NOTHREADERROR, 1o Baw ko TpebyeT MHOronoTOMHOCTM U Bam HeOBXxoaMMo
AobaBnTb Moaysb cthreads.

MNMpoctenwun npumep FPC

MpuBeOeHHbIN HXKE KOA OAET 0deHb npocton npumep. MNpoeepeHo ¢ nomowbio FPC 3.0.4 Ha Win7.

Program ThreadTest;

{ TECTHPOBaAHME BO3MOXHOCTU MHOI‘OHOTOT{HOCTM}

{
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thread
thread
thread
thread
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uses

{$ifdef unix}cthreads,

const

thri 0 Len(S)=
thri 0 Len(S)=
thri 16 Len(S)= 17

1
1

5 thri 997 Len(S)= 998
5 thri 998 Len(S)= 999
5 thri 999 Len(S)= 1000
5 finished

10 thri 828 Len(S)= 829
9 thri 675 Len(S)= 676
4 thri 656 Len(S)= 657
10 thri 829 Len(S)= 830

9 thri 676 Len(S)= 677

9 thri 677 Len(S)= 678

10 thri 830 Len(S)= 831
10 thri 831 Len(S)= 832
10 thri 832 Len(S)= 833
10 thri 833 Len(S)= 834
10 thri 834 Len(S)= 835
10 thri 835 Len(S)= 836
10 thri 836 Len(S)= 837
10 thri 837 Len(S)= 838
10 thri 838 Len(S)= 839
10 thri 839 Len(S)= 840

9 thri 678 Len(S)= 679

4 thri 994 Len(S)= 995
4 thri 995 Len(S)= 996
4 thri 996 Len(S)= 997
4 thri 997 Len(S)= 998
4 thri 998 Len(S)= 999
4 thri 999 Len(S)= 1000
4 finished

threadcount = 10;

{Sendif} sysutils;
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stringlen = 1000;

var

finished : longint;

threadvar

thri : ptrint;

function f(p : pointer) : ptrint;
var
S : ansistring;
begin
Writeln ('thread ',longint(p),' started');
thri:=0;
while (thri<stringlen) do begin
s:=s+'l'; { create a delay }
writeln ('thread ',longint(p),' thri ',thri,' Len(S)= ', length(s));

inc (thri);
end;
Writeln ('thread ',longint(p),' finished');
InterLockedIncrement (finished) ;
£:=0;

end;

var

i : longint;

Begin
finished:=0;
for i:=1 to threadcount do
BeginThread (@f,pointer (i));
while finished<threadcount do ;
Writeln (finished) ;
End.

Knacc TThread

Cawmbivi npocTon NyTb AN CO34aHMA MHOTOMOTOYHOIO NPUNOXeHUss — ncnonb3oBaHue knacca TThread.
OTOT Kracc NO3BOMSET 4OCTATOYHO MPOCTO CO34aTb AONOMNMHUTENbBHBIN NOTOK (HAPSiAy C OCHOBHbIM).
O6bI4HO OT Bac TpebyeTca nepeonpeaennTb TONMbKO 2 MeToada: KOHCTpyKTop Create, 1 meToa Execute.

B kOoHCTpyKTOpE Bbl nogrotaBnvMeaeTe NOTOK ANg 3anycka. Bbl ycTaHaBnvMBaeTe HavanbHble 3HAaYEHWS
nepemMeHHbIX U CBOWCTB, KOTopble Bam HyxHbI. [NoanuHHbIn KOHCTpykTOp TThread Tpebyet napamerp,
HasbiBatowmnca Suspended (npuoctaHoBuTL). Kak n cnegyet oxmaaTtb, ycTaHoBka Suspended = True
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OyoeT npenaTcTBOBaTb aBTOMaTUYECKOMY 3anycKy NOTOKOB nocre cosaanus. Ecnm Suspended = False,
NOTOK 3anyckaeTcs cpasy nocrne cosgaHus. Ecnn notok cosgaH npuoctaHoBreHHbIM (Suspended = True),
TOrga OH 3anyckaeTcsi TONbKO nocne Bbi3oBa metoaa Resume.

B FPC version 2.0.1 n 6onee no3gHux, TThread.Create Takke MMeET HESIBHbIN NapamMeTp, OTBEYaoLLMIA
3a pa3mep cTeka. Tenepb, ecnv aTo Heobxoanmo, Bbl MOXXeTe M3MEHNTb CTaHAAPTHBIA pasMep cTeka
KaXkoro noTtoka, Kotopbin Bbl cozganu. mybokas pekypcus B npoueaypax ABAseTcs XOpoLmm
npumepoM. Ecnu Bbl He n3ameHsieTe pa3mep cTeka, MCNOMNb3yeTcs CTaHO4APTHLIN pasMmep cTeka
onepaumoHHON CUCTEMBI.

B nepeonpenenéHHom metoae Execute Bbl Oyaete nucatb Koa, KOTOPbIN 3anyCKaeTcsl B NOTOKE.
Knacc TThread umeet ogHo BaxxHoe cBoncTBO: Terminated : Boolean;

Ecnu notok nmeet umkn (loop) — v 310 HOPpManNbHO, — BbIXOA M3 LMKIA JOSKEH OCYLLEeCTBUTLCS, Korga
Terminated = True (no ymonuyaHuto — False). B kaxxgom npoxofe 3HadeHne cBoncteo Terminated
AOIMKHO NPOBEPATLCS, M €CNK OHO True, LMK AOSMKEH 3aBEPLUMTLCS Tak BbICTPO, Kak 9TO BO3MOXHO,
nocne Heobxoanmon o4ncTkn. Mimente BBmAay, 4To metoa Terminate No ymonyaHuio HUYEro He AenaeT: B
meToq Execute Hy>XHO SIBHO OpraHM3oBaTh 3aBepLUeHne 3aJaHns.

Kak Mbl 06bsiCHUNM paHee, NOTOK He LOSMKEH B3aMMOAENCTBOBATbL C BUAMMbIMUA KOMMNOHEHTaMMU.
O6HoBNEeHWs 4Nst BUOUMOW KOMMOHEHTbI AOMKHbI OblTb CAeNaHbl B KOHTEKCTE MMaBHOro, OCHOBHOIO
notoka. Ytobel aTo caenatb, y TThread cywecTByeT Mmetoq, HasbiBatowwmnca Synchronize. Synchronize
TpebyeT meToa B KayecTBe aprymeHTa. Koraa Bbl Bbi3biBaeTe metoq vyepe3 Synchronize(@MyMethod),
3anyLleHHbIN NOTOK NpuocTaHaenueaeTtcs, kog metoga MyMethod 3anyckaeTtcs B rmaBHOM MOTOKe, a
3aTeM BbINoOfHeHMe notoka byaeTt npogomkeHo. TouHaa obpaboTka Synchronize 3aBucuT ot
nnaTtgopMbl, HO YNPOLLEHHO OH AenaeT cneayoLlee: OH NocbinaeT coobLeHne B rMaBHY odepeab
coobLeHnn 1 NpuocTaHaBnMBaeT CBOE BbiNonHeHue(goes to sleep). B KOHeYHOM mTOre rmaBHbIA NOTOK
obpabatbiBaeT coobuieHne n BoidbiBaeT MyMethod. Takum o6pasom, MyMethod Bbi3biBaeTcs 6e3
KOHTEKCTa, TO eCTb He BO BpeMsi cobbiTns OnMouseDown unu B TevyeHne cobbiTnsi nepepmncoskm (paint
event), HO nocne aTtoro. [locne Toro, Kak rmaeHbIV NOTOK 3anyckaeT MyMethod, oH ByauT cnsawmi noTok
n obpabaTbiBaeT cneayoLlee coobLieHne 13 rnaBHON odepeamn CoobLLeHUI, a NOTOK NpogormKaeT
paboTtathb.

CywectsyeT gpyroe BaxxHoe cBonctBo TThread: FreeOnTerminate. Ecnn oHo True, Torga o6bekT
NMoTOKa aBTOMAaTMYECKN OCBODOXAaETCA, Koraa BbinonHeHne notoka (Metoa Execute) octaHaBnusaetcs.
B npotuBHOM crniyyae, NpunoxeHuio dyaet Heobxoanmo ocBOBOANTL Er0 BPYUHYIO.

Cnepyowmin npumep MoXeT ObiTb HanaeH B katanore examples/multithreading/:

Type
TMyThread = class (TThread)
private
fStatusText : string;
procedure ShowStatus;
protected

procedure Execute; override;
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public
Constructor Create (CreateSuspended : boolean);

end;

constructor TMyThread.Create (CreateSuspended : boolean);
begin

FreeOnTerminate := True;

inherited Create (CreateSuspended) ;

end;

procedure TMyThread.ShowStatus;
// ®TOT MeTon 3alylleH TJIaBHHM [NOTOKOM M IIO3TOMY MOXET IMOJIYUYMTbH IOCTYI KO
BCEeM »BJIeMeHTaM I'pabuyeckoro MHTepdenca.
begin
Forml.Caption := fStatusText;

end;

procedure TMyThread.Execute;

var
newStatus : string;
begin
fStatusText := 'TMyThread Starting...';
Synchronize (@Showstatus) ;
fStatusText := 'TMyThread Running...';
while (not Terminated) and ([mwboe HeobOxommmMmoe ycJjoBmue]) do
begin

{3mecp pacnosioxeH KOI LMKJIa IJIABHOTO (OCHOBHOTO) IIOTOKAa}

if NewStatus <> fStatusText then
begin
fStatusText := newStatus;
Synchronize (@Showstatus) ;
end;
end;

end;

B npunoxeHunn

var
MyThread : TMyThread;

begin
MyThread := TMyThread.Create (True); // TaxuMm CcrnocoOoM OH He 3aNyCTUTCH

ABTOMaATNUYECKU
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{3mech pacHoOJIOXeH KON, KOTOPHM MHMUIMAIM3UPYyeT BCE BOBMOXHOE Iepen

3arlyckoM IIOTOKOB}

MyThread.Resume;

end;

Ecnu Bbl x0TKTE, YTOOBLI BalLM NpunoxeHust obinu 6onee rmbknmm, Bel MoxeTe co3gaBaTtb coObITUA ANs
noToka; Takum obpasom, Balum CMHXpOHU3NPOBaHHbIE METOAbLI HE ByayT TECHO CBsI3aHbl C onpeaeneHHon

dopmon nnmn knaccom: Bel MOXxeTe NpukpenuTb cnyliarenen cobbiTnii notoka. Bot npumep:

Type
TShowStatusEvent = procedure (Status: String) of Object;

TMyThread = class (TThread)
private
fStatusText : string;
FOnShowStatus: TShowStatusEvent;
procedure ShowStatus;
protected
procedure Execute; override;
public
Constructor Create (CreateSuspended : boolean);
property OnShowStatus: TShowStatusEvent read FOnShowStatus write
FOnShowStatus;

end;

constructor TMyThread.Create (CreateSuspended : boolean);
begin

FreeOnTerminate := True;

inherited Create (CreateSuspended);

end;

procedure TMyThread.ShowStatus;

// STOT METOIO 3allylleH TIJIaBHBEIM IITOTOKOM M IIO3TOMY MOXET IIOJIYyUYMTB IOJOCTYII

BCeM »BJIeMeHTaM I'pabuyeckoro MHTepdenca.

begin
if Assigned (FOnShowStatus) then
begin
FOnShowStatus (fStatusText) ;
end;
end;

procedure TMyThread.Execute;

var

newStatus : string;

KO
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begin
fStatusText := 'TMyThread Starting...';
Synchronize (@Showstatus) ;
fStatusText := 'TMyThread Running...';
while (not Terminated) and ([mnoboe Heobxommmoe ycjoBue]) do

begin

{3mecp pacnojyioxeH KOI LMKJIa IJIABHOT'O (OCHOBHOIO) IOTOKaA}

if NewStatus <> fStatusText then
begin
fStatusText := newStatus;
Synchronize (@Showstatus) ;
end;
end;

end;
B npunoxeHun

Type
TForml = class (TForm)
Buttonl: TButton;
Labell: TLabel;
procedure FormCreate (Sender: TObject);
procedure FormDestroy (Sender: TObject);
private
{ private declarations }
MyThread: TMyThread;
procedure ShowStatus (Status: string);
public
{ public declarations }

end;

procedure TForml.FormCreate (Sender: TObject);

begin
inherited;
MyThread := TMyThread.Create(true);
MyThread.OnShowStatus := @ShowStatus;
end;

procedure TForml.FormDestroy (Sender: TObject);
begin

MyThread.Terminate;

MyThread.Free;

inherited;
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end;

procedure TForml.ButtonlClick (Sender: TObject);
begin
MyThread.Resume;

end;

procedure TForml.ShowStatus (Status: string);
begin
Labell.Caption := Status;

end;

BaxHo 3HaTb

MNMpoBepka cteka B Windows

CyuwiectByeT noTeHumanosHasa npobnema c notokamu B Windows, ecnu Bbl ucnone3syerte nepekntoyarternb
(?) -Ct (stack check). No npuunHam He coBcem NOHATHBLIM NPOBEPKA CTeka "nepekntodaeTca” npu nodom
TThread.Create ecnu Bbl ncnonb3yete pasmep CTEK MO-yYMOSYaHUIO.

EOonHCTBEHHbIN paboTatowmin cnocob Ha JaHHbI MOMEHT - MPOCTO HE UCMNONb30BaThb NepeknyaTens -
Ct. 3ameTnm, 4TO 3TO HE BbI3bIBAET UCKITHOYEHNSA B OCHOBHOM MOTOKE, HO BbI3blBAET B HEAABHO
CO30aHHOM. JTO "BbIrNAANT" Kak ecriv 6bl MOTOK HMKOrAa He ObiN 3anyLueH.

XopoLumni koa Ans NPOBEPKN 3TOMO U APYTUX UCKIIOYEHWIA, KOTOPbIE MOTYT BO3HUKHYTb B CO3AaHWUM
MOTOKOB:

MyThread:=TThread.Create (False);
if Assigned(MyThread.FatalException) then

raise MyThread.FatalException;

70T KOA ByaeT rapaHTUpPOBaTh, YTO NGO NCKIHYEHNE, KOTOPOE NPOM3OLLIIO BO BPEMSI CO3AaHUs
notoka OydeT pacnpocTpaHEHO Ha rMaBHbINA NMOTOK.

PyHKkuma GetDC Ha Windows

dyHkuma GetDC (n GetDCEX) nssnekaet xaHan koHTekcTa yctponctea (DC) onsa knneHTckon obnactum
yKa3aHHOTro OKHa Unv Aansi BCcero akpaHa. Ee MoXxHO ncnonb3oBaTtb, Hanpumep, 4118 CO34aHNs CHUMKA

akpaHa. OgHako obpaTnte BHUMaHMe, 4To aTa PYHKUUA He aBnsaeTca noTokobesonacHom: xaHan k DC

MOXET MCMONb30BaTbCS TONMbKO OAHMM NOTOKOM B N06OM MOMEHT BPEMEHM, KaK OMMCaHO 30eCh.

MHOronoTouyHOCTb B nakertax

MakeTbl, NICNOMNb3YLME MHOIOMNOTOYMHOCTbL, AOMKHbI Ao06aenATe cnar -dUseCThreads B
nonb3oBaTenbCKne napamMmeTpbl Mcnonb3oBaHus. OTKponTe pegakTop naketa, 3atem Options > Usage >
Custom n pobasbte -dUseCThreads. 3To onpegenuT gaHHbIM donar Ansg BCeX NPOEKTOB M NaKeToB.,
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ncnonb3yrowmx aToT nakert, Bknoyas IDE. IDE n Bce HoBble npunoxeHusi, co3gaHHble IDE, yxxe numetot
cnegyowmmn Kog B ceoeM .lpr-channe:

uses
{SIFDEF UNIX}{SIFDEF UseCThreads}
cthreads,
cmem, // MmeHemkxep maMaTu CM B HEKOTOPHIX CUCTEMAX HAMHOTO OHCTpee moJid
MHOTOIMIOTOYHOCTH

{SENDIF} {SENDIF}

Heaptrc

Bkl He MOXeTe ncnonb3oBaTb KNtod -gh ¢ mogynem cmem. Kntod -gh ncnonb3yet moayrne heaptre,
KOTOpbIN paclumpseT meHempkep Kyuun. NMoatomy moayne heaptrc gomkeH ykasbiBaTbCa nocne Mogyns
cmem.

uses
{SIFDEF UNIX} {SIFDEF UseCThreads}
cthreads,
cmem, // MmeHemxep naMaTu CM B HEKOTOPHIX CUCTEMAX HAMHOTO OBICTpee moJid
MHOT'OIIOTOYHOCTHU
{SENDIF} {SENDIF}
heaptrc,

Initialization u Finalization

Y106bI MHMLMANM3NpoBaTb caM OOBLEKT MOTOKA, Bbl MOXETE MO0 3anyCTUTb Ero B MPUOCTAHOBNEHHOM
COCTOSIHMM W 3aaTb €ro CBOWCTBA W/Wnn CO3A4aTb HOBbI KOHCTPYKTOP U Bbl3BaTb YHACNEA0BaHHbIN
KOHCTPYKTOP.

MpumeyaHume: Vicnonb3oBaHue AfterConstruction npu CreateSuspended=false OnacHO, TaK Kak
MOTOK Y>Ke 3anyLLeH.

C Opyrov CTOpPOHbI, AECTPYKTOP MOXET BbiTb MCMNOMbL30BaH 41151 3aBEpPLUEHMSI UCNONb30BaHUS PECYPCOB
obObekTa.

type
TMyThread = class (TThread)
private
fRTLEvent: PRTLEvent;
public
procedure Create (SomeData: TSomeObject); override;
destructor Destroy; override;

end;

procedure TMyThread.Create (SomeData: TSomeObject; CreateSuspended: boolean);

begin
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// HanpyMep: HaCTpPOMKa COOHTHNI, KPUTUUECKUX CEKLUUN ¥ OPYyIUX PEeCcypCoB, TaKUX
Kak Gamniel MM coenMHeHus C 0asoM OaHHBIX

RTLEventCreate (fRTLEvent) ;

inherited Create (CreateSuspended);

end;

destructor TMyThread.Destroy;
begin
RTLeventDestroy (fRTLEvent) ;
inherited Destroy;

end;

He LCL-nporpammbi

TThread.Synchronize TpebyeT, 4TobbI rMaBHbIA NOTOK perynsapHo Bei3dbiBan CheckSynchronize. LCL
Aenaet 3710 B cBoeM uukne. Ecnu Bbl He ucnoneayete umkn cobbitun LCL, Bbl AOMKHbI BbI3blBaTb €0
CaMOCTOSATENBHO.

NMopopnepxka SMP

XopoLuer HOBOCTbIO ABMSIETCA TO, YTO eCnv Balle NpunoxeHne paboTtaeT BCe-Takum NpaBunbHO B
MHOrOMOTOYHOM pEeXnMe, TO OHO yxe nogaepxusaer SMP!

OTnagka MHOronoTo4YHbIX I'IpVIHO)KeHI/Iﬁ c nomouwbio Lazarus

Otnagka Ha Lazarus Tpebyet GDB 1 6bIcTpo cTaHoBUTCA BCe 6onee NoNHOMYHKUNOHANBHON U
cTabunbHon. OgHaKko OO CUX MOP CyLLECTBYET HECKOMNbKO ANCTPMOYTMBOB Linux ¢ HEKOoTopbIMM
npobnemamu.

BbiBog otnagovHown uHcpopmaummn

B 04HOMOTOYHOM MPUMOXEHWUM Bbl MOXETE NPOCTO NUCaTb B KOHCOMb/TEPMUHAN/YTO YrOAHO, U NOPSAOK
CTpOK ByaeT TakMMm Xe, Kak OHM Bblnn 3anncaHbl. B MHOronoTo4HOM NpUNoXXeHUn Bce cnoxHee. Ecnn
NULWYT ABa NOTOKa, CKaXXeM, CTpoKa HanmcaHa NnoTokoM A nepepn CTPOKOM noToka B, To cTpoku He
obsa3arenbHO ByayT 3anncaHbl B TakoM nopsaake. B To Bpems kak B linux (BO3MOXHO) Bbl nonyyunte
npaBunbHbIN BbiBog Debugln(), To B win32 Bbl MOXETE NONY4YnTb UCKIoYeHns (Bo3amoxxHO DiskFull) ns-3a
ncnone3oBaHua Debugln() BHe ocHOBHOro notoka. lNMoatomy, 4tobbl n3dexatb ronosHon 6onu,
ncnonb3dynte DebugLnThreadlLog(), ynoMaHyTbIN HUXe.

Mogynb LCLProc cogep>XuT HECKOMbKO YHKLMUI, NO3BOMSAIOLLMX KaXXAOMY MOTOKY NUcaTb B CBOWM
COBCTBEHHbIN dhann XKypHana:

procedure DbgOutThreadLog(const Msg: string); overload;
procedure DebuglnThreadLog(const Msg: string); overload;
procedure DebuglnThreadlLog (Args: array of const); overload;

procedure DebuglnThreadlLog; overload;
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Hanpumep: Bmecto writeln('Some text ',123); 3agencreynte

DebuglnThreadLog ([ 'Some text ',123]);

3710 pobasut cTpoky 'Some text 123' B Log<PID>.txt, rae <PID> - ngeHtTudukatop npouecca TekyLiero
MoTokKa.

Xopoulen ngeen dyget yaaneHue annos xXypHana nepeg KaxxabliM 3anyCckoMm:

rm -f Log* && ./projectl

Linux

Ecnv Bbl nonbiTaeTecb 0TNaguTb MHOMOMNOTOYHOE NPUNOXeHWe B Linux, Bbl CTONKHETECH C OAHOM
bonbLuon Nnpobrnemon: MeHegxep paboyero ctorna Ha X-cepBepe MOXET 3aBUCHYTb. OTO MPOUCXOAMNT,
HanpuMep, Koraa NpunoXXeHne 3axsaTuno Mbllb/knasmaTypy 1 6eino npuoctaHosneHo gdb, a X-cepsep
XOeT Bawuero npunoxeHus. Korga aTo NpomMcxoauT, Bbl MOXETe NPOCTO BOUTU B CUCTEMY C APYroro
KomnbloTepa n youts gdb nnm BuINT 13 3TON ceccun, HaxaB CTRLHALT+F3 n youte gdb. B kayecTtse

anbTepHaTuBbl Bbl MOXETE Nnepe3anyCTtutb OKOHHbIN MeHeaXep: sBegnTe
sudo /etc/init.d/gdm restart.
370 nepesanycTUt MeHemxkep paboyero cTona v BepHeT Bac Ha pabo4ni cTon.

MockonbKy 37O 3aBUCUT OT TOro, rae gdb octaHaBnmBaeT Bally nporpammy, B HEKOTOPbIX CryYasx MoryT
NMOMOYb HekoTopble xuTpocTu: ansa Ubuntu x64 yctaHoBMTE B onumsax npoekTa Ans otnagkv Tpebyembii
drann 4ononHUTENbHON MHOPMaLUnN...

Project Options -> Compiler Options -> Linking -> Debugging: Check Use
external gdb debug symbols file (-Xgqg).

[pyron BapmaHT - OTKpbITb Apyron pabouumi cton X, 3anyctute IDE/gdb Ha ogHOM 1 npunoxeHne Ha
Apyrom, 4Tobbl 3aBMcarn ToNbKO TeCTOBbIM pabouunn cton. Co3ganTe HOBbIN 3Kk3emMnnsp X C:

X :1 &

OH oTKpoeTcs, U Koraa Bbl NEPEKNIOYMTECH HA ApYron pabounii cTon (TOT, C KOTopbIM Bbl paboTaerTe,
HaxaB CTRL+ALT+F7), Bbl CMOXETE BEPHYTHCA HA HOBLIN rpadnyeckmini paboumnii CTon ¢ MOMOLLbIO
CTRL*+ALT+F8 (ecnu ata KombuHaums He paboTtaert, nonpobynte CTRL+ALT+F2... 3TOT BapuaHT

pabotan Ha Slackware).

3aTtem Bbl MOXETe, eCnun XoTuTe, co3aaTb ceaHc paboyero ctona Ha X, C KOTOPOro Hayancs ceaHc:
gnome-session --display=:1 &

3artem B Lazarus, B guarnore napaMeTpoB 3anycka npoekrta, otmetere "Use display" n BBeauTe :1.

Tenepb npunoxeHne ByaeT 3anyLLieHO Ha BTOPOM X-CepBepe, 1 Bbl CMOXETE OTNaXunBaTb €ro Ha NepBoM.

39710 6bIN0 NpoBepeHo ¢ Free Pascal 2.0 n Lazarus 0.9.10 Ha Windows u Linux.
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BmecTo cosgaHusa HoBom X-ceccum MOXHO ucnonb3oBatb Xnest. Xnest - aTo X-ceccus B okHe. icnonb3ys
ero, X-cepsep He 6noknpyeTcsa npu oTnagke NOTOKOB, M OTNAXUBaTb ropasfao NpoLLe, He MeHSs
TepMuHansol.

KomaHgHas cTpoka anst 3aanycka Xnest BbiIrmsagut cneayowmm obpasom

Xnest :1 -ac

Ans co3gaHms X-ceccum Ha :1 1 OTKINIOYEHMS KOHTPOMSA AOCTyna.

UHTepdencol BuaxertoB Lazarus

NHTepdgencol win32, gtk n carbon nogaepxunBatoT MHOFOMNOTOYHOCTb. OTO 03Ha4aeT, 4yto T Thread,
KpuTudeckme cekumm n Synchronize pabotatoT. Ho OHM He sBnsitoTCs NOTOKOGEe30nacHbIMU. OTO O3HAYaET,
YTO TONbKO OAMH MOTOK B OAHO BpeMs MoXeT nonydntb gocTtyn K LCL. A NOCKOMbKY rnaBHbIN NOTOK
HWKOrAa He OOSMKEH XaaTb APYroro NoToka, 3T0 03HAYaeT, YTO TOSbKO rMaBHbIN NOTOK MMEET AO0CTYN K
LCL, To ecTb kO Bcemy, 4To cBsAzaHo ¢ TControl, Application n geckpuntopamm suaxetos LCL. B LCL
€CTb HECKOIbKO NoTokobesonacHbIX yHKUMA. Hanprumep, 6onblumHCTBO (pyHKLMI B Brioke FileUtil
ABNSAIOTCA NOTOKOBEe30NacHbLIMU.

Ucnonb3oBaHue SendMessage/PostMessage ansa B3ammoaencTBus Mexay
noToKkamm

TonbKo oanH NOTOK B NpunoxeHun gormkeH BbidbiBaTb APl LCL, 06bI4HO 3TO rmaBHbIn NOTOK. [pyrue
NOTOKM MOryT ucnosnb3oBaTtb LCL ¢ nomoLwbio psaa KOCBEHHbIX METOA0B, OOHUM M3 XOPOLLMX BapMaHTOB
aBnsieTca ncnonb3osaHne SendMessage nnmn PostMessage. LCLIntf.SendMessage u
LCLIntf.PostMessage oTnpaensatT coobLieHne B OKHO Myra CoobLLEHNI NPUNOXEHNS.

Cwm. Takke OOKYMEeHTaUMo No 3TUM npouenypam:

e SendMessage
e PostMessage

PasHnua mexagy SendMessage 1 PostMessage 3akntovaeTcs B TOM, Kak OHM BO3BpaLLaloT yrpasneHne
BblI3blBatoLLeMy NoToky. Kak n Synchronize, SendMessage 6rnokupyeT 1 ynpasneHve He Bo3BpaLlaeTcs,
noKa OKHO, B KOTopoe 6bIfo oTnpasreHo coobLueHre, He 3aBepLunT ero o6paboTky; ogHaKo npu
onpegeneHHbIx obctoaTenscTBax SendMessage MOXeET NonbITaTbCA ONTUMU3NPOBaTb 06PaboTKYy,
OCTaBasiCb B KOHTEKCTe Bbi3BaBLLEro ero notoka. Npu PostMessage ynpasneHvne Bo3BpallaeTcs
HeMeIeHHO A0 HEKOTOPOro onpeaeneHHOro CUCTEMOM MakCUMarnbHOTO KONMYeCcTBa NOCTaBEHHbIX B
ovepeab coobLLeHN 1 OO TeX Nop, Noka B Ky4e OCTAeTCs MECTO ANS BOXEHHbIX aHHbIX.

B oboux cnyyvasx npoueaypa, obpabaTtbiBatoLas coobLieHne (CM. HUXe), AomKHa nsberatb Bbl3oBa
application.ProcessMessages, NOCKOMbKY 3TO MOXET NPMBECTU K OTNPaBKe BTOPOro COOOLLEHUS, KOTOPOE
Oynet obpabaTtbiBaTbCca peeHTepabenbHo. Ecnn aTo HEN3BeXxHO, TO NpeanoYTUTENBHEE MCMONb30BaTb
APYron MexaHuam Ans nepeaayun cepnann3oBaHHbIX COBbITUIA MeXay NOTOKamu.
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BoT npumep TOro, Kak BTOPUYHbLIA NOTOK MOXET MOCbINaTh TEKCT AN OTODpaXXeHUs B SneMeHTe
ynpaenexus LCL rmaBHOMY NOTOKY:

const
WM GOT ERROR = LM USER + 2004;
WM VERBOSE = LM USER + 2005;

procedure VerboselLog(Msg: string);
var
PError: PChar;
begin
if MessageHandler = 0 then Exit;
PError := StrAlloc (Length (Msg)+1);
StrCopy (PError, PChar (Msqg))
PostMessage (formConsole.Handle, WM VERBOSE, Integer (PError), 0);
end;

W npumep Toro, kak obpabortaTtb 310 coobLieHme U3 OKHa:

const
WM GOT ERROR = LM USER + 2004;
WM VERBOSE = LM USER + 2005;
type

{ TformConsole }

TformConsole = class (TForm)
DebugList: TListView;
//

private

procedure HandleDebug (var Msg: TLMessage); message WM VERBOSE;

end;

var

formConsole: TformConsole;

implementation

{ TformConsole }
procedure TformConsole.HandleDebug(var Msg: TLMessage) ;

var

Item: TListItem;
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MsgStr: PChar;
MsgPasStr: string;

begin
MsgStr := PChar (Msg.wparam) ;
MsgPasStr := StrPas (MsgStr);
Item := DebugList.Items.Add;
Item.Caption := TimeToStr (SysUtils.Now)
Item.SubItems.Add (MsgPasStr)
Item.MakeVisible (False) ;

// Iajee ciemyeT 4UTO-TO BPOIE

TrayControl.SetError (MsgPasStr) ;
StrDispose (MsgStr)

end;

end.

Korga Ha mawwHe Linux x64 Bo3HukaeT owmnbka: "Project XY raised exception class 'External:
SIGSEGV", Heobxoanmo namenntb "Integer(PError)" Ha "Ptrint(PError)" B npouenype "VerboselLog".
N3meHeHHas CTpoka 4OSPKHa BbIrMaaeTb cregyowmm obpasom:

PostMessage (formConsole.Handle, WM VERBOSE, PtrInt (PError), O0);

Kputnyeckue cekumm

Kpumu4deckas cekyusi npeactaBnsieT cobor 06bekT, KOTOPLIN NCNONb3yeTcsi, YTOObI YOOCTOBEPUTBLCS, YTO
HEKOTOPbIE YaCTX KOA4A BbIMOMHATCSA TONbKO OAHUM [KOHKYPUPYHOLLMM] MOTOKOM OHOBPEMEHHO.
Kputnyeckas cekumsi gomkHa 6biTb co3gaHa/MHUUMann3vpoBaHa npexae, YeM oHa MOXET ObITb
ncnonb3oBaHa 1 6yaeTt ocBoboXaeHa, Koraa OHa He HyXXHa.

Kputuueckne cekunm o6b14HO MCMONb3YHOTCH crnegyowmm obpasom:
Hob6asnaem moaynb SyncObjs.
Ob6basnsaem cekuuto (Ans Bcex NOTOKOB, KOTOpble ByayT UCNONb30BaTh 3TOT pasaen):

MyCriticalSection: TRTLCriticalSection;

Cosfnaém cekuumto:
InitializeCriticalSection (MyCriticalSection);

3anyckaeM HeCKonbKO NOTOKOB. [lenaem 4To-HMbyab [B MOHOMOMBHOM pexumel:

EnterCriticalSection (MyCriticalSection);
try

// moCcTymn K INEePEeMEeHHEM, 3aluchb (QaljioB, OTIPaBKa CETEeBHX [NAKEeTOB, M T.I.
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finally
LeaveCriticalSection (MyCriticalSection);

end;

[Mocne 3aBepLUEeHMsI BCEX NOTOKOB, OCBOBOXAaeM eé:

DeleteCriticalSection (MyCriticalSection);

B kauecTBe anbrepHaTMBbI Bbl MOXeTe ncnonb3oBatb 00bekT TCriticalSection. Co3gaHue [06bekTa]
BbINONHAET MHMuManusaumo, metoq Enter seinonHsaet EnterCriticalSection, meton Leave BbinonHaeT
LeaveCriticalSection, a ynaneHue obbekTa - [ero] yaaneHue.

Hanpumep: 5 NOTOKOB MHKPEMEHTUPYIOT CHETHUK: CM.
lazarus/examples/multithreading/criticalsectionexample1.Ipi

OcTtopoxHo: EcTb aBa Habopa 13 4 BblweykasdaHHbIX pyHKkunin. Mo ogHomy n3 RTL n LCL. [Ons] LCL
[byHKkuMKM] onpeneneHbl B Mogyne LCLINtf n LCLType. O6a [Habopa] paboTatoT nouTu oanHakoBo. Bbl
MOXeTe Ucnonb3oBaTtb oba [Habopa yHKLMI] B OGHOM NPUNOXKEHUN OOHOBPEMEHHO, HO HE AOSMKHbI
ncnonb3oBatb pyHKUnn RTL ¢ kputnyeckummn cekumamm LCL 1 HaoBopoT.

O6wume nepeMeHHbIe

Ecnn HecKonbKo NOTOKoB 06pau.|,a|0Tcs=| K nepemeHHon, KOTOopad npeaHasHa4eHa TOJ1IbKO And YteHud, 1o
He 0 Yem GecnokonTbcs. Ho ecnn oanH Unm HECKONbKO NOTOKOB U3MEHSIHOT nepeMeHHyto, To HeobxoaMmMo
y6e,E|,I/ITbCFI B TOM, YTO B AA@HHbIN MOMEHT BpeMeHU TONTbKO OAUH NOTOK MMEET AO0CTYN K Hen.

Mprmep: 5 NOTOKOB YBENNYNBAIOT NEPEMEHHYHO-CHETHMK. CM.
lazarus/examples/multithreading/criticalsectionexample1.lpi

OXxunpgaHue opyroro nNoToka

Ecnn notoky A Heobxoamm pesynbstaTt paboTbl Apyroro noToka B, oH gorkeH xaaTb noka paboTa notoka
B Gynet 3aBepLueHa.

BaxHo: [MaBHbIN NOTOK HUKOrOa He OOSKEH XaaTh ApYron NoTok. BMecTo aToro ncnonesymnTe
Synchronize (cwm. Bblwe).

Mpumep: lazarus/examples/multithreading/waitforexample1.lpi

{ TThreadA }

procedure TThreadA.Execute;

begin
Forml.ThreadB:=TThreadB.Create (false) ;
// cosmaem coOuTUE
WaitForB:=RTLEventCreate;
while not Application.Terminated do begin

// xmem GeckoHeUHO (rnoka B He paszbyauT A)
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RtlEventWaitFor (WaitForB) ;
writeln('A: ThreadB.Counter='+IntToStr (Forml.ThreadB.Counter)) ;
end;

end;
{ TThreadB }

procedure TThreadB.Execute;
var
i: Integer;
begin
Counter:=0;
while not Application.Terminated do begin
// B: PabBoTaeT
Sleep (1500);
inc (Counter) ;
// ©ymum A
RtlEventSetEvent (Forml.ThreadA.WaitForB) ;
end;

end;

Mpumeyanme: RtIEventSetEvent moxeT ObiTb BbidBaHa nepeq RtlEventWaitFor. Torga RtIEventWaitFor
Oyoet HemeaneHHo 3aBeplwéH (return). Mcnonesynte RTLeventResetEvent 4tobbl ouncTUTL donar.

Fork (nopoxpaeHue)

[Mpn NOpoXaAeHUM B MHOTOMOTOYHOM MPUIOXKEHWM, CeayeT 3HaTb, YTO NoObIe NOTOKM, CO30aHHbIE U
3anyuweHHble NEPE[ Bbizoom fork (unu fpFork), HE 6yayT 3anywieHsbl B godepHem npouecce. Kak
3asBneHo B cnpaBoyHon ctpaHuue fork(), HeBO3MOXHO onpeaennTb COCTOSIHME NoBbIX NOTOKOB, KOTOPbIE
6bInK 3anyLeHsbl nepepq Bbi3oBoM fork().

Ecnu ecTb kakvme-nmbo NOTOKU, MHULMANU3MPOBaHHbIE Nepes BbI30BOM (BKIOYAs CEKLUI0
UHUUMann3aumm), oHu He ByayT paboTtaTsb.

MapannenbHbie npoueaypbl/UMKNbI

Ocobbiin cnyyai paboTbl MHOrO NOTOMHOCTU BO BPEeMS BbINOMHEHUS KOAA CMOTPUTE 3[ECh.

PacnpeaenéHHble BbIYUCNIEHUA

CJ'IGD,yIOUJ,I/IM Larom nocrie MHOronoTo4HOCTU ABNAETCA 3anyCK MOTOKOB Ha pa3fiMyHbIX MallnHax.

¢ Bbl MOXeTe ncnone3oBatb oguH 13 TCP KOMNOHEHTOB, Takux Kak synapse, Inet unu indy ana
cBdA3n. 310 aacTt Bam HanbonbLlyto rmbKOCTb U, B OCHOBHOM, UCNONb3yeTcsa AN crnabo cBA3aHHbIX
KnueHTt / CepBepHbIX NPUNOXEHWI.
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e Bbl MOXeTe ncnonb3oBaTtb 6MbnnoTekn nepegad coodbuieHnn, Takux kak MPICH, koTtopble
ncnonb3yTca Ansa BblcokonponssoanternbHblX Bbiumcnenun (HPC, High Performance Computing)
B KnacTepax.

BHelwHMe NOoTOKM

Y106l ccTtema notokoB Free Pascal pabotana gomkHbIM 06pa3oM, KaxKabl BHOBb CO3[aHHbIV MOTOK
FPC pomxeH 6bITb MHMLMANU3NMpoBaH (TOYHEE, UCKITIOYEHNE, CMCTEMA BBOA4A-BbIBOA4A M cUcTEMa
threadvar onsa kaxgoro NnoToka AOMKHbI BbITb MHMUMANU3npoBaHbl ANs paboTbl NOTOKOB M Ky4n). [Ansa Bac
3TO AenaeTcs NOMHOCTbI0 aBTOMaTuUYeckun, ecnu Bbl ucnonodyete BeginThread (Mnu KocBeHHO,
ncnone3ays knacc TThread). OgHako ecnu Bbl UICNOMb3yeTe NOTOKKU, KOTopble Bbinn co3gaHbl 6e3
BeginThread (To eCcTb BHeLLHWE NOTOKM), MOXeET noTpeboBaTbCca AononHUTeNbLHas paboTta (B HacTosLee
BpeMsi). BHeLLHNe NOTOKM Takke BKIHOYaKoT Te, KOTopble Bbinn co3aaHbl BO BHELHMX 6ubnnotekax Cu
(.DLL/.s0).

UTO cnepyet yunTbiBaTh NPY MCMOMNb30BaHUM BHELLHMX NOTOKOB (BO3MOXHO HE NoHagobuTcs BO BCEX MIK
OyoyLmx Bepcuax komnunaTopa):

e He ncnonb3yinte BHeLLHWE NOTOKM BoobLLe - ncnonbdynte notokm FPC. Ecnun Bbl MOXeTe NonyynTb
KOHTPOSb HaJ TeM, Kak co3gaeTcs NoTOK, Co34anTe ero cCamocTosTeNbHO ¢ noMoLbio BeginThread.

Ecnu cornaweHune o Bbl3oBax He NOAXOAUT (HanpuMep, ecriv Ballen UCXOAHOW (PYHKLMKN NOTOKa
TpebyeTcsa cornaiwieHme o BbidoBax cdecl, Ho BeginThread Tpebyet cornawenus Mackans), cosganTte
3anncb, COXpaHNTE B HEW UCXOAHYI0 TpebyeMyto (PyHKLMIO NOTOKA U BbI30BUTE 3TY OYHKLMIO B BaLLEN
nackarneBcKoM PYHKLMM MOTOKa:

type
TCdeclThreadFunc = function (user data:Pointer) :Pointer;cdecl;

PCdeclThreadFuncData

~"TCdeclThreadFuncData;
TCdeclThreadFuncData = record
Func: TCdeclThreadFunc; //dyukumsa cdecl
Data: Pointer; //VICXOIHEIE HaHHBIE

end;

// TlackaJleBCKMI [IOTOK BHI3EBAET QyHKUMD cdecl
function C2P Translator (FuncData: pointer) : ptrint;
var

ThreadData: TCdeclThreadFuncData;

begin
ThreadData := PCdeclThreadFuncData (FuncDhata) *;
Result := ptrint (ThreadData.Func (ThreadData.Data));
end;

procedure CreatePascalThread;

var
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ThreadData: PCdeclThreadFuncData;
begin
New (ThreadData) ;
// »T0 xejaemas ¢yHkumsa notoka cdecl
ThreadData”.Func := func;
ThreadData”.Data := user data;
// 3TO cozmacT moTok Illackandg
BeginThread (@C2P Translator, ThreadData );

end;

e VHunuynanusmpynte cuctemy notokos FPC, co3gaB oMKTMBHbLIN NOTOK. Ecnn Bbl He co3gaguTe
notok Pascal B cBoem NpunoXeHuu, cuctema noTokoB He ByaeT nHuumanusmposaHa (u,
cnegosatenbHO, MOTOKM He ByayT paboTaTth 1, cnegoBaTenbHO, Kyda He byaet pabotaTb
NpaBuUIbHO).

type
tc = class(tthread)

procedure execute;override;

end;

procedure tc.execute;
begin

end;

{ main program }
begin
{ mMHMUManIM3auMsa CUCTEMEBEl [IOTOKOB}
with tc.create(false) do
begin
waitfor;
free;
end;

{ ... Bam nocJyenymommm KOOI }

MpumeyaHume: MNocne MHUUManNu3aumm cUCTEMbI MOTOKOB cpefa BbINOSIHEHMS MOXET YCTaHOBUTL ANs
cucteMHoun nepemeHHon IsMultiThread 3HadeHme true, koTopoe ucnonb3yetca nognporpammamu FPC
ANS BbINONHEHNA 6MOKMPOBOK 30eCb U TaM. Bbl He AOMKHbI YCTaHaBNMBaTh 3HAYEHWE 3TOM NepeMeHHOM
BPY4HYIO.
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e Ecnu no Kakon-To NnpudmnHe y Bac 3To He paboTaet, nonpobynte 3T0T KOA B OYHKLMM BHELUHETO
noToka:

function ExternalThread (param: Pointer): LongInt; stdcall;
var

tm: TThreadManager;
begin

GetThreadManager (tm) ;

tm.AllocateThreadVars;

InitThread (1000000); // oTperynmMpyhTe HadajlbHEIM pasMep CTeKa 3I0ecCh

{ mejaem uTO-TO B IOTOKE 3IeCb ... |}
Result:=0;
end;

NoeHTUdUKaLMA BHELLHUX NOTOKOB

MHorga Bbl gaxe He 3HaeTe, npunxoguTca Jim BaMm MMeTb Aeno C BHELUHMMMN NOTOKaMM (Hanpmmep, ecnn
Kakasa-To 6ubnmnoteka Cu BbINONHAET 06paTHbIIZ BbI3OB). SToT arropnuTMm MoXxXeT NoMoYb NOHATb 3TO:

1. CnpawvBaem y OC naeHTUUKaTop TeKyLLEro noToka npu 3anycke Ballero NpuioXeHus

GetCurrentThreadID() //windows;
GetThreadID() //Darwin/macOS;
TThreadID (pthread self) //Linux;

2. CnpawmBaeMm eLle pa3 MaoeHTUMUKaTop TekyLero NnoToka BHyTpy OyHKLUKN NOTOKA N CpaBHMBAEM ero
C pesyrnberatoMm wara 1.

OTKaXnTecb OT UCNOJIb30BaHUSA BPeMEHHbIX (PYHKLMN

ThreadSwitch ()

-\.

W
MpumeyvaHume: He ncnonb3ynte BUHAOBLIN TPOK co Sleep(0), Tak Kak aTo OyaeT paboTaTb He Ha Bcex
nnargopmax.

CM. Takxe

Retrieved from "http://wiki.freepascal.org/index.php?
titte=Multithreaded_Application_Tutorial/ru&oldid=149714"
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