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(Multi—Threaded Programming Techniques)
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A e 2AAY, A, FAS & wo] HE 2e= TR ago] wol AREHTH
E 3= 2AYro o]EL TCopyThread #Ha st2F. 28]z, AA BALE & of
o] AJFto] Avpop HAHA7IE= AWt QJorng, g At 3dS EHAbE] ®HAL
714 dato]l 4 9] Help tHER ] & deldvclhlp S A8, o] vde] A
71 10MB 7} d7] wjizel] owl of ZE| Aol el wwA AAsiA AMgE 5 As Blolth
g, 7 2E=vk E9S ) %83 ThreadDied T2AAZE thS3F o] TForml ¢
private AlAd| M3,

private

procedure ThreadDied(Sender: TObject);

2831, Buttonl 2] OnClick o|HIE FMEZHE 7 o] 24
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procedure TForm1.Button1Click(Sender: TObject);
var
T1, T2: TCopyThread;
begin
Memo1.Clear;
T1 := TCopyThread.Create('C:WProgram FilesWBorlandWDelphi4WHelpWdel4vcl.hip',
'C:WTempwWtest1.hlp', 1);



T2 := TCopyThread.Create('C:WProgram FilesWBorlandWDelphi4WHelpWdeldvcl.hip',
'C:WTempWtest2.hlp', 2);

T1.0OnTerminate := ThreadDied;

T2.0nTerminate := ThreadDied;

T1.Resume;

T2.Resume;

Button1.Enabled := False;

end;
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M AE Aoz Hol AAY Create WAEEE AS &4 4 AL Hoju}, H3F FHZHo 7}
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ZF 29 =9 OnTerminate ©|HE :AEZHZ ThreadDied TEAAE Ystct. 134
ThreadDied T 2ZA|AE & &l B2},

procedure TForm1.ThreadDied(Sender: TObject);
begin
Memo1.Lines.Add(Format(‘%d & M= =2, [(Sender as TCopyThread).ReturnValue]l));

end;

14|22 TCopyThread S#|2=5 AAsta F+dT 2 olt}. type AAfo]| o3}
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e 2ds HArs Frhach

TCopyThread = class(TThread)
private

FSource, FTarget: string;

FSize, BytesCopied: integer;
protected

procedure Execute; override:
public

procedure DisplayProgress;



constructor Create(const Source, Target: string; Return: integer);

property ReturnValue;

end;
oA o f\A = AN FASHA AJFE AWStHA, Create HlAEOA] ¢o] & 3y
7158 o] o5 2o MEE doj2r. Buttonl 9 OnClick ¢|HIE AEHE 7]
To2 odl 1, 2 7k 7h7he] 2= Wt

T}, 1931 Execute WAEE override dF+=
g, o] Wl&E=olA private AANA Foldt A= ga ol &siA HAl 2AdU=E FYF
ojlwj TGauge FEVEE AR&ste wlAE=7) DisplayProgress QlHl o] ¢} o] tfi-iF
VCL AXAEC et 4o+ Synchronize WAEE AMESIA SZFdofF o2 =, o}
= el Foh

9 WA Create WAEE Fd3] WA}

constructor TCopyThread.Create(const Source, Target: String; Return: Integer);
begin

inherited Create(True);

FreeOnTerminate := True;

FSource = Source;

FTarget := Target;

ReturnValue := Return;

end;

Gl e olmg ¥ Aol Hogle Aow AZEC FreeOnTerminate Z 23 E] &
True = AAFAES o =7t T8 Ao wEo|A A7 YA SA k= Aol
th. M True & AAse 497 ¥

3™, TGuage ©| ¥ A8l DisplayProgress WlAEE 73314}

procedure TCopyThread.DisplayProgress;
begin
if ReturnValue = 1 then
Form1.Gauge1.Progress := Round(BytesCopied/FSize*100.0)
else
Form1.Gauge2.Progress := Round(BytesCopied/FSize*100.0);

end;

7beks] A sl ReturnValue 7F 1, S 2d=2 AAE u A devgE 1 2 243
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of7loltt. oluf XPA ko] AL 5d e HA| Ate]= AlEl Bl EE uFolM %
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Jorle

procedure TCopyThread.Execute;
var
Fin, FOut: TFileStream;
ChunkSize: Integer;
begin
FIn := TFileStream.Create(FSource, fmOpenRead or fmShareDenyWrite):
try
FSize := FIn.Size;
BytesCopied = 0;
FOut := TFileStream.Create(FTarget, fmCreate);
try
while BytesCopied < FSize do
begin
ChunkSize := FSize — BytesCopied;
if ChunkSize > $8000 then ChunkSize := $800;
Inc(BytesCopied, FOut.CopyFrom(FIn, ChunkSize));
Synchronize(DisplayProgress);
end;
finally
FOut.Free;
end;
finally
FIn.Free;
end;

end;

AA BARSLE FES TFileStream |45 o] &3l th. Hlw A ALE-37] H g FEl o]
o= 3ds gFe ofEFgAolAS we u st $8F F AS Aoy w A4A B
ofokdt RES ESize ol WA Fln 3Y ~E" AAE AASHA 98 w5 H7)2

o
o|\
L
>
N
rir
e
dp o
s
ut
s

Astar, AAR EALS BEE G922 3H A BytesCopied %
27 3 BZo] EAl=E w| mlt}l Synchronize(DisplayProgress)E &8l EAl7} 135
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o] ZY~E Atgsleld AW CriticalSection ZAAE AMASI, B33 T o] QoA

Enter =+ Acquire MAEE &3y, a8, 3=9] & FE Leave T+ Release
HACES &3
T shve] AR FY e TThreadList Sej2olth. o] Feias HE 2= 3ol A

= AR ¢ 9= TList Fdadtn Azshd #o, 22 TThreadList 2% ﬂ TList
AAE Bl Q%rﬂ TList 9] ofel’l& A& Hﬂoﬂb LockList M&=% AF&3HH A

&% TList AAE Ww&shH, ARgetar LA UnLock & S&38hH dv. gk ARR W
KX

with MyThreadList.LockList do
try
for X := 0 to Count—-1 do
Something(ltems[X1);
finally
MyThreadList.UnlockList;

end;
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TQThread = class(TThread)
private
FQuery: TQuery;
protected
procedure Execute; override;
public
constructor Create(Query: TQuery);

end;

o] A= ZFY29 T ol 7HdstA s}t Create WAZOA IEugH = dol
Query 31 EE FQuery ZEo AFdle AEZ T8, Execute HAEZ A

FQuery @E=Z Open 3= Aoz ZFE3)

constructor TQThread.Create(Query: TQuery);
begin

inherited Create(True);

FQuery = Query;

FreeOnTerminate := True;

Resume;

end;

procedure TQThread.Execute;
begin
FQuery.Open;

end;
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procedure TForm1.Button1Click(Sender: TObject);
begin
TQThread.Create(Query1);
TQThread.Create(Query?2);

end;
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function MyThreadFunc(Ptr: Pointer): Longint; stdcall;
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function CreateThread(lpThreadAttributes: Pointer; dwStackSize: DWORD;
IpStartAddress: TFENThreadStartRoutine: IpParameter: Pointer; dwCreationfFlags:
DWORD; var IpThreaded: DWORD): THandle; stdcall;
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function MyThreadFunc(P: Pointer): Longlnt; stdcall;
var

Temp: String;

ii Integer;
begin

EnableWindow(Form1.Button1.Handle, False);

fori:=1to 1000 do

begin

Temp := IntToStr(i);



SendMessage(Form1.Edit1.Handle, WM_SETTEXT, 0, LongInt(PChar(Temp)));
end;
EnableWindow(Form1.Button1.Handle, True);

end;
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procedure TForm1.Button1Click(Sender: TObject):

var
Thread: THandle;
ThrID: DWORD;
begin

Thread := CreateThread(nil, 0, @MyThreadFunc, nil, 0, ThrID);
if Thread = 0 then ShowMessage('MelEJF MAC X LUSLICH IY);
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WaitForSingleObject(MyThread.Handle, INFINITE);

WaitForMultipleObjects 8t4= olwt}l 23 ] 2e dgugHE 71xg, AHAAdRe ge
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function WaitForMultipleObjects(nCount: DWORD:; IpHandles: PWOHandleArray;
bWaitAll: BOOL; dwMilliseconds: DWORD): DWORD:; stdcall;
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TTestThread = class(TThread)

private

protected

procedure Execute; override;

end;

TWaitThread = class(TThread)

private

procedure UpdatelLabel;

protected

procedure Execute; override;

end;

TTestThread & 3

o},

3] B2}, ©A] Sleep 7| 5E o] &

procedure TTestThread.Execute;

begin

FreeOnTerminate := True;

Sleep(10000);

end;

=

]

ujj <&
[l

o] Al

o]

l‘:.:'

Wl

/1—1}\:]

puls

O

o

9/]

Hm

==l WaitForMultipleObjects API S E

=]
A T

wolghar & 5 Sl

procedure TWaitThread.UpdatelLabel;

begin

Form1.Labell.Caption :='&

end;
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procedure TWaitThread.Execute:
var
HandleArray: array[0..4] of THandle;
ThreadArray: array[0..4] of TTestThread;
i Integer;
begin
FreeOnTerminate := True;
fori:=01to 4 do
begin
ThreadArray[i] := TTestThread.Create(False);
HandleArray[i] := ThreadArray[i].Handle;
Sleep(1000); //MAEJ SAIM MELX LES .
end;
WaitForMultipleObjects(5, @HandleArray, True, INFINITE);
Synchronize(UpdatelLabel);

end;

Z22¥ o]Al Buttonl 2] OnClick ©|HIE NEHE vt} o] 243t}

procedure TForm1.Button1Click(Sender: TObject);
begin
Labell.Caption := "CHII";
TWaitThread.Create(False);

end;
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procedure InitializeCriticalSection(var IpCriticalSection: TRTLCriticalSection); stdcall;
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initialization

InitializeCriticalSection(CritSect);

finalization

DeleteCriticalSection(CritSect);
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TMasterThread = class(TThread)
private
FTarget : String:
protected
procedure Execute; override;
public
constructor Create(TargetFile: String):
function WaitForMultipleThreads(const ThreadArray: array of TThread;
TimeOutVal: DWORD): Word;

end;

TCopyThread = class(TThread)
private

FTarget: String;
protected

procedure Execute; override;
public

constructor Create(Target: String);

end;

var
Form1: TForm1;
CritSect: TRTLCriticalSection;
Files: TStrings;

NoFile: Boolean;
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initialization
InitializeCriticalSection(CritSect);

NoFile := False;

finalization

DeleteCriticalSection(CritSect);
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TMasterThread & T&s|HA o] 2AHEC] Create MAEE ta #Zo] Fd|A, +
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constructor TMasterThread.Create(TargetFile: String);
begin

FTarget := TargetFile;

FreeOnTerminate := True;

inherited Create(False);

end;

2123, TCopyThread & ol&ald 2 Fdsta o5 2ol €9 wrix 7|de
Execute WMAEE the3} 7ho] &3}

procedure TMasterThread.Execute:
var
Thread1, Thread2: TCopyThread:
i Integer;
begin
Thread1 := TCopyThread.Create(FTarget);
Thread? := TCopyThread.Create(FTarget);
WaitForMultipleThreads([Thread1, Thread2], INFINITE);
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function TMasterThread.WaitForMultipleThreads(const ThreadArray: array of TThread;
TimeOutVal: DWORD): Word;
var

Handles: TWOHandleArray;



i Integer;
begin
for i := 0 to High(ThreadArray) do
Handles[i] := ThreadArray[i].Handle;
Result := WaitForMultipleObjects(High(ThreadArray) + 1, @Handles, True,
TimeOutVal)

end;
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constructor TCopyThread.Create(Target: String);
begin

FTarget := Target;

FreeOnTerminate := True;

inherited Create(False);

end;
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procedure TCopyThread.Execute;
var

FileName: String;

sStream, dStream: TFileStream;

pBuf: Pointer;

cnt, bufSize : Longlint;

FName: String;

i- Integer;

begin



FileName ="'
if not NoFile then
repeat
try
if Assigned(Files) and (Files.Count > Q) then
begin
EnterCriticalSection(CritSect);
FileName := Files[0];
Files.Delete(0);
LeaveCriticalSection(CritSect);
end
else Break;
if (FileName <> ") then
sStream := TFileStream.Create(FileName, fmOpenRead or fmShareDenyWrite)
else Break;
bufSize := sStream.Size;
try
GetMem(pBuf, bufSize);
cnt := sStream.Read(pBuf”, bufSize);
EnterCriticalSection(CritSect);
if FileExists(FTarget) then
dStream := TFileStream.Create(FDest, fmOpenReadWrite)
else dStream := TFileStream.Create(FDest, fmCreate);
dStream.Seek(0, soFromEnd);
cnt := dStream.Write(pBuf”, cnt);
LeaveCriticalSection(CritSect);
finally
FreeMem(pBuf, bufSize);
dStream.Free;
end;
finally
sStream.Free;
end;
until ((not Assigned(Files)) or (Files.Count = 0));
NoFile := True;

end;



U AARE, e 3ds 057 93 m=olnk. WA Srol A A&t NoFile d9
Haes Addd gdo] S A5 o] 2d=g Hdstr] 9siA AFEE = Boolean 39
Haoltt, o] W47t False oW 3pdo] delxo] gl Zoltt. Files Mg+ FA= A
o] & 3 & A8 TStrings Fo MR o] MFd e BE IS ¢jx, 2W
o] AHE7t 8551 NoFile ¥5E True, Files W59 ofo]ele nF Alx At}

74 o] F& AHAstL, Files W9 ofo]dlg AMAlsle= F-ito] AWA A Ad 550 A
AE At of7lol A Aol AAFE olfr= ol #HA sHA & A5, tHE 2u=7) Files
Aol Wgrol]l el ofel 8-S AAlstAY st d71A e A3rE yEhdr] wiolt
ol¢} o] mdyt e Y= AY oo, A W] fEF PSS T wolx= A AA
= & &8sfoF gt}

I HR Udee A 25 d49E golokd H4 gdo] e AYS dte a=w A%
A ke, FHA A A E50] AAH e RS FEekAk o] FiEe
A== v Zoh

EnterCriticalSection(CritSect);
if FileExists(FTarget) then
dStream := TFileStream.Create(FTarget, fmOpenReadWrite)
else dStream := TFileStream.Create(FTarget, fmCreate);
dStream.Seek(0, soFromEnd);
cnt := dStream.Write(pBuf”®, cnt);

LeaveCriticalSection(CritSect);
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procedure TForm1.Button1Click(Sender : TObject);
var

i © Integer;

Thread : TMasterThread;
begin

Files := TStringList.Create:

with FileListBox1 do

fori:=0 to Iltems.Count - 1 do



if Selected[i] then
Files.Add(Items[i]);
Thread := TMasterThread.Create(Edit1.Text);

end;
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