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Vldkna a GUI

e GUI jsou obecné fizend udalostmi
= asynchronni vznik udélosti
= obvykle se jedno vldkno stard o obsluhu udalosti - “event loop”
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e Problémy udélostmi fizeného modelu GUI
= problém pfeddvani zmén z jinych vldken
= problém s dlouho béZicimi tlohami obsluhujicimi udalost
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Vldkna a GUI

e Moznosti synchronizace mezi vldkny a GUI
1. thread-safe/multi-thread GUI
* nepouzivé se
& Graham Hamilton: Multithreaded toolkits: A failed dream?

http://weblogs. java.net/blog/kgh/archive/2004/10/multithreaded_t.html
2. explicitni zamykani
+ napf. Gtk s pouzitim Gdk zamku
3. predavani prace GUI vldknu
¢ Java SWING, QT, GtkAda Contributions


http://weblogs.java.net/blog/kgh/archive/2004/10/multithreaded_t.html

Vlakna a GUI Vlékna a JNI Futures & TPE v C++

00@0000000000000000 (o] [e]

Explicitni zamykani s GUI
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Explicitni zamykani s GUI

e Strategie
1. pred startem GUI inicializuji zamykani
2. pred startem smycky obsluhy udélosti ziskdm zdmek
3. smycka obsluhy udélosti zamek periodicky pousti
4. jiné vldkno, pokud chce kreslit, musi ziskat zamek a po dokonceni jej
pustit

e Problémy

= ovéreni, ze pfi vsech aktualizacich GUI ziskdvam zamek
= ovéreni, Zze po viech aktualizacich GUI poustim zdmek
= ovéreni, Ze u callbackl neziskdvdm a nepoustim zamky
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GtkAda

e Ada binding pro Gtk+, Glib a Gdk

= prakticky kompletni wrapper z pohledu Gtk+
= muze spolupracovat s tasky
= 2.14 stabilni, 2.18 v CVS

e Dostupné pro Windows, Linux, MacOS X
e http://libre.adacore.com/libre/tools/gtkada/


http://libre.adacore.com/libre/tools/gtkada/
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GtkAda

e Inicializace
o Vytvoreni smycky udalosti
= drzeni zamku v dobé startu

1 Gtk.Main.Set_Locale;
Gdk.Threads.G_Init;

3 Gdk.Threads.Init;
Gtk.Main.Init;
5 Init_GUI;
Gdk .Threads.Enter;
7 Gtk.Main.Main;

Gdk .Threads.Leave;
9 return;
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GtkAda

e Modifikace z jiného vldkna
e Zamek pro modifikace
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task body Counter is
begin
Main_Loop
loop
Counter_Monitor.Wait_For_Start;
—— because the main thread is waiting for us on termination

—-— we can touch Gtk objects until we signal termination; beware
—-— more appropriate is exiting early
exit Main_Loop when Counter Monitor.Check If Quit;
Gdk .Threads.Enter;
—-— Ada95 syntax
Gtk.Button.Set_Label (Global Window.all.Run_Button, -" Stop ");
Gdk .Threads.Leave;
Counter_Loop
for I in 0 .. 1000 loop

exit Main_Loop when Counter Monitor.Check If Quit;

if Counter Monitor.Check If Stop then

exit Counter Loop;

end if;

Gdk .Threads.Enter;

Gtk.Label.Set_Label (Global Window.all.Counter_Label, - (Intege

Gdk . Threads.Leave;
delay 1.0;
end loop Counter_ Loop;
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GtkAda

e Modifikace z jiného vldkna
e Zamek pro modifikace

Gdk .Threads.Enter;
2 —— Ada2005 extended syntax
Global_Window.all.Run_Button.all.Set_Label (-" Run ");
4 Counter_Monitor.Finished;
Global Window.all.Run_ Button.all.Set_Sensitive (True);
6 Gdk.Threads.Leave;
end loop Main_Loop;
8 Counter_ Monitor.Finished;
end Counter;
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GtkAda

e Callbacky
procedure Quit is
2 begin
Counter_Monitor.Quit;
4 —— BEWARE OF OGRES! May deadlock if lock is not given up!
Gdk .Threads.Leave;
6 Counter Monitor.Wait_Until Finished;
Gdk .Threads.Enter;
8 Destroy (Global_Window) ;
Gtk.Main.Main_ Quit;
10 end Quit;
12 procedure On_Quit_ Button_ Clicked
(Button : access Gtk.Button.Gtk Button_Record’Class)
14 is
begin
16 pragma Unreferenced (Button);
Quit;

18 end On_Quit_Button_Clicked;
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GtkAda

e Callbacky

procedure On_Run_Button_Clicked
(Button : access Gtk.Button.Gtk_Button_Record’Class)
is
begin
if Counter Monitor.Check If Running then
Button.all.Set_Sensitive (False);
Counter_ Monitor.Stop;
else
Counter_ Monitor.Start;
end if;
end On_Run_Button_Clicked;
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GtkAda

o Callbacky

Button_Callback.Connect
(Global Window.all.Quit_ Button,
"clicked",
Button_Callback.To_Marshaller (On_Quit_Button_Clicked’Access),
False);
—— XXX: window delete event should be also handled, but for simplid
- reasons, it is ommitted.

Button_Callback.Connect
(Global Window.all.Run_Button,
"clicked",
Button_Callback.To Marshaller (On_Run_Button Clicked’Access),
False);

ity
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GtkAda

e Synchronizace mezi GUI vldknem a pocitacim vldknem

protected Counter_ Monitor is
2 procedure Start;
entry Wait_For_ Start;
4 procedure Stop;
function Check_If Stop return Boolean;
6 procedure Quit;
function Check_If Quit return Boolean;
8 procedure Finished;
function Check_If Running return Boolean;
10 entry Wait_Until Finished;
private
12 Should _Start : Boolean := False;
Should_Stop : Boolean := False;
14 Should_Quit : Boolean := False;
Is_Running : Boolean := False;
16 end Counter_ Monitor;
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GtkAda

e Synchronizace mezi GUI vldknem a pocitacim vldknem

1 protected body Counter_ Monitor is
procedure Start is

3 begin
Should_Start := True;
5 end Start;
7 entry Wait_For_ Start
when Should_Start or Should Quit is
9 begin

Should_Start := False;

1 Should Stop := False;

—— don’t touch Should Quit, so that it’s persistant
13 Is_Running := True;

end Wait_For_Start;
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Gtk

http://www.gnu.org/software/guile—gnome/docs/gdk/
html/Threads.html


http://www.gnu.org/software/guile-gnome/docs/gdk/html/Threads.html
http://www.gnu.org/software/guile-gnome/docs/gdk/html/Threads.html
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Asynchronni pfedavani do GUI
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Asynchronni pfedavani do GUI

e Strategie
1. vytvofime smycku obsluhy udélosti GUI, kterd vold ptimo jednotlivé
callbacky
2. vlakno, které chce aktualizovat GUI preda praci GUI smycce
3. do vlakna zpracovavajiciho udalosti mizeme zasilat blokujicim
(Request) nebo neblokujicim (send) zplsobem
e Problémy
= ovéfeni, ze pfi vdech aktualizacich GUI pouzivame predéni prace GUI
vlaknu

Ostatn
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GtkAda a Gtk.Main.Router

e GtkAda Contributions:

http://www.dmitry-kazakov.de/ada/gtkada_
contributions.htm

e Inicializace
o Vytvoreni smycky udalosti
= neni tfeba podpora vlaken z Gdk

Gtk.Main.Set_Locale;

2 Gtk.Main.Init;
Gtk.Main.Router.Init;
4 Init_GUI;

Gtk.Main.Main;
6 return;



http://www.dmitry-kazakov.de/ada/gtkada_contributions.htm
http://www.dmitry-kazakov.de/ada/gtkada_contributions.htm
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GtkAda a Gtk.Main.Router

e Zasilani z vldakna o smycky udalosti

1 task body Counter is
begin
3 Main_Loop
loop
5 Counter_Monitor.Wait_For_Start;
—— 1if we don’t exit here when appropriate, the application would
7 —— deadlock: the GUI task callback is waiting for us while we're¢
—— synchronously calling modification of the GUI
9 exit Main_Loop when Counter Monitor.Check If Quit;
Gtk.Main.Router.Request (+Update_GUI_Button_Start’Access);
1 Counter_Loop
for I in 0 .. 1000 loop
13 exit Main_Loop when Counter Monitor.Check_ If Quit;
if Counter_ Monitor.Check If Stop then
15 exit Counter_Loop;
end if;




Vlakna a GUI
00000000000 e0000000

GtkAda a Gtk.Main.Router

e Zasilani z vlakna o smycky udalosti

declare
2 Label : aliased Unbounded String := To_Unbounded String (Integer’
begin
4 Update_GUI_Label Callback.Request (Update_GUI_Label’Access,| Label
end;
6 delay 1.0;
end loop Counter_Loop;
8 declare
NR : aliased Null Record;
10 begin
—— this goes asynchronously
12 Update_GUI_Button_End Handler.Send (Update_GUI_Button_End’Access, NR
end;
14 Counter Monitor.Finished;
end loop Main_Loop;
16 Counter_Monitor.Finished;

end Counter;
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GtkAda a Gtk.Main.Router

e Registrace volani

= generika
= komplikované kvuli typtm

procedure Update_GUI_Button_Start is
begin

Gtk.Button.Set_Label (Global Window.all.Run_Button, -"
end Update_ GUI_Button_Start;

type Null Record is null record;
procedure Update_GUI_Button End (NR : in out Null Record) is
pragma Unreferenced (NR);
begin
Global_Window.all.Run_Button.all.Set_Label (-" Run ");
Global Window.all.Run_Button.all.Set_Sensitive (True);
end Update GUI_Button_ End;

Stop ");

procedure Update_ GUI_Label (Label Access : access Unbounded String) is

begin

Gtk.Label.Set_Label (Global Window.all.Counter_ Label, -To_:

end Update_ GUI_Label;

String (L3

bel_ Ac
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GtkAda a Gtk.Main.Router

e Registrace volani
= generika
= komplikované kvuli typam

1 —-— this is ugly
type Local Callback is access procedure;
3 function "+" is

new Ada.Unchecked_Conversion (Local_Callback, Gtk.Main.Router.Gtk_Callback

—— this is better
7 package Update GUI_Label Callback is new Gtk.Main.Router.Generic_Callback_Req

9 package Update_GUI_Button_End Handler is new Gtk.Main.Router.Generic_Message
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Java SWING

e Multiplatformni GUI v Javé
e SWING single-thread rule

= vSechny prvky mohou byt vytvaieny, ménény a dotazovany pouze z
vlakna obsluhujiciho udalosti

= SwingUtilities.isEventDispatchThread - kontrola, zda jsme ve
vlakné obsluhujici udalosti

= SwingUtilities.invokeLater — pfeddvani Runnable do vladkna
obsluhujiciho udalosti

® SwingUtilities.invokeAndWait — pl“'eda'vénl’ Runnable do vldkna
obsluhujiciho udalosti a zablokuje se do dokonceni akce

= callbacky se fedi pomoci akci action listener z vlidkna obsluhujiciho
udalosti

= dlouho béZici callbacky je mozZno odstipnout do nového vldkna (pfimo
nebo pres Executory)



Java SWING

e Inicializace

«or9QA 25/45
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Java SWING

e Predavani vlaknu udalosti SWINGu

@Override
public void run() {
for (int i = 0; i <= 1000; i++) {
if (shouldShutdown.get()) {
break;
}
final String labelText = String.valueOf (i);
javax.swing.SwingUtilities.invokeLater (new Runnable() {
public void run() {
counterLabel.setText (labelText) ;
}
b
try {
Thread.sleep (1000) ;
} catch (InterruptedException ignored) {
}
}
runButton.setText ("Run") ;
runButton.setEnabled (true) ;
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Java SWING
o Callbacky

1 buttonRun.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent e) {

3 onRun () ;

}

5 b

private void onRun() {

2 if (!isRunning.get()) {
buttonRun.setText ("Stop") ;
4 isRunning.set (true) ;
if (counterThread != null) {
6 try {
counterThread. join() ;
8 } catch (InterruptedException ignored) ({

}

10 }
counterThread = new CounterThread (counterLabel, buttonRun);

12 counterThread.start () ;
} else {
14 buttonRun.setEnabled (false);
counterThread. requestShutdown () ;
16 counterThread.interrupt () ;

isRunning.set (false) ;
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http://doc.trolltech.com/3.3/threads.html


http://doc.trolltech.com/3.3/threads.html
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OpenGL

Primyslovy standard specifikujici multiplatformni rozhrani pro
tvorbu aplikaci pocitacové grafiky

Existuje v fadé verzi od 1.0 po posledni 4.0
Aplikace vyuzivajici OpenGL je schopna +bézet na rizném HW
= OpenGL podporuje rizna rozsiteni, kterd spolu se zménami verzi
zhorsuji poratabilitu
= Aplikace musi umét detekovat co dana platforma nabizi

Rasterizaci objekt(l provadi obvykle HW, existuji ale i SW razterizétory
(Mesa)
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OpenGL pipeline

e OpenGL funkce jsou asynchronni
e OpenGL je stavova

e Navrh scény provadime:

glBegin( GL_POLYGON ) ; /* Begin issuing a polygon */
2| glColor3£f( 0, 1, 0 ); /* Set the current color to green */
glvertex3f( -1, -1, 0 ); /* Issue a vertex x*/
4| glVertex3£f( -1, 1, 0 ); /+ Issue a vertex */
glvertex3f( 1, 1, 0 ); /+ Issue a vertex */
6| glvertex3f( 1, -1, 0 ); /+ Issue a vertex */
glEnd() ; /* Finish issuing the polygon */

e Problematické pfi pouziti vidken
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OpenGL kontext

e Kontex OpenGL neni zachycen OpenGL specifikaci, je tedy
implementacné zavisly
e Kontex uchovava stav a dalsi informace pro rasterizér

o Existuji rozsifeni OpenGL pro manipulaci s kontexty

= WGL - wglCreateContext, wglMakeCurrent, wglDeleteContext
s GLX - glxCreateNewContext, glXMakeCurrent, glXDestroyContext
= Pozor na pouziti gIXDestroyContext — OpenGL je asynchronni!

e Pouze jeden kontext mize byt aktivni v rdmci 1 vldkna
e Kontext je ¢asto ulozen v TLS
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OpenGL kontext a vlakna

e Simplicitnim kontextem

= OpenGL na MacOS dovoluje pfistup k GL funkcim z vice vlaken

= Windows ohldsi resource busy

= Linux (s Nvidia drivery) konci segmentation fault

= Obecné je u vldken s implicitnim kontextem problém, ze kontext ma
pravé master vlidkno

= Nelze trividlné pfedat kontext jinému vldknu (zejména u GLX)

e RUlizna vlakna si mohou vytvofit svlj kontext

= Nemohou pak ale kreslit jednu spole¢nou scénu piimo
(Ize ptes nepiimy rendering do bufferu)
= U WGL to ¢asto znamend, Ze kazdé vldkno kresli do jiného okna
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OpenGL kontext a vlakna

e Zména kontextu na jiné nez master vldkno
= PFi pouziti 1ibspL trividlné tak, Ze zavoldme spL_init () z ne-master
vlakne, o zbytek se postard 1ibspL
= Implicitni kontext vytvafi GLX rozsifeni Xserveru samo o sobé
= Jedind cesta pro GLX je reload GLX z vldkna, které ma kreslit
= Navod Ize najit napf. ve zdrojovych kédech 1ibspL
src/video/x11/SDL_x1llgl.c
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Java Native Interfaces

e Volani nativnich metod z Javy
e Struktura JNI volani

/* C %/
JNIEXPORT void JNICALL Java_ ClassName MethodName
(INIEnv *env, jobject obj, jstring javaString)

//ziskani nativniho retezce z javaString

const char *nativeString = (*env)->GetStringUTFChars (env, javaString,

//nezapomenout uvolnit!
(xenv) ->ReleaseStringUTFChars (env, javaString, nativeString);

}

// C++
JNIEXPORT void JNICALL Java_ClassName_ MethodName
(IJNIEnv *env, Jjobject obj, jstring javaString)
{
//ziskani nativniho retezce z javaString
const char *nativeString = env->GetStringUTFChars (javaString,

//nezapomenout uvolnit!
env—->ReleaseStringUTFChars (javaString, nativeString);

0);

0);
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Vldkna a JNI

o Ukazatel na on1env je platny pouze z vlakna, jemuz je pfifazen
= nelze predavat mezi vlakny
= stejny pfi opakovanych volanich v témze vlakné
e Lokalni reference nesmi opustit viakno
= |okalni reference jsou platné pouze v ramci daného volani
# nelze se je uschovavat ve static proménnych
= prevést na globalni, pokud je tieba (NewGlobalRef)

= globalni reference vylucuji objekt z garbage collection
= existuji slabé lokalni reference (NewWeakGlobalRef)
+ umoznuji garbage collection odkazovaného objektu
+ potieba kvili class unloading
« musi se kontrolovat, zda odkazovany objekt existuje (IsSameObject s
NULL parametrem)
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Vldkna a JNI

static jclass stringClass = NULL;

if (stringClass == NULL) {
jclass localRefCls =
(*env) ->FindClass (env, "java/lang/String");
if (localRefCls == NULL) {
return NULL; /* exception thrown */
}
/* Create a global reference */
stringClass = (xenv)->NewGlobalRef (env, localRefCls);

/* The local reference is no longer useful */
(x*env) —>DeleteLocalRef (env, localRefCls);

/* Is the global reference created successfully? x*/
if (stringClass == NULL) {
return NULL; /* out of memory exception thrown */
}
}

// potreba explicitne mazat
if (terminate) ({

(xenv) —>DeleteGlobalRef (env, stringClass);
}

Zdroj: JNI Book
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Vldkna a JNI

e PouZiti monitor(
= vzdy monitor uvolnit

synchronized (obj) {
// synchronized block
}

if ((*env)->MonitorEnter (env, obj) != JNI_OK) ...;

if ((*env)->ExceptionOccurred(env)) {
/* exception handling #*/
/* remember to call MonitorExit here x*/
if ((*env)->MonitorExit (env, obj) != JINI_OK) ...;
}
/* Normal execution path. #*/
if ((xenv)->MonitorExit (env, obj) != JINI_OK) ...;

Zdroj: JNI Book
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Vldkna a JNI

o Wait/Notify
= generické volani metod (GetMethodID, CallVoidMethod)
= potieba drzet monitor

/* precomputed method IDs */

static jmethodID MID_Object_wait;
static jmethodID MID Object_notify;
static jmethodID MID_ Object_notifyAll;

void

JNU_MonitorWait (JNIEnv *env, jobject object, jlong timeout) {
(*env) —->CallVoidMethod (env, object, MID_Object_wait, timeout);

}

void
JNU_MonitorNotify (JNIEnv *env, jobject object) {

(*env) ->CallVoidMethod (env, object, MID_Object_notify);
}

void
JNU_MonitorNotifyAll (JNIEnv *env, jobject object) {

(*env) ->CallVoidMethod (env, object, MID_Object notifyAll);
}

Zdroj: JNI Book
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Vldkna a JNI

e Explicitni ziskani snzenv pro stavajici viakno
= napf. callback volany OS
= odkaz na JavaVM lIze pfedavat mezi voldnimi a vlakny
= ziskani odkazu napf. JNI_GetCreatedJavaVMs nebo GetJgavavm

JavaVM xjvm; /+ already set */

£0) {
JNIEnv *env;
(*jvm) —->AttachCurrentThread (jvm, (void *x)&env, NULL);
. /* use env */

Zdroj: JNI Book
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Vldkna a JNI

e Mapovani vldknového modelu OS a JVM
= zalezi, zda pro danou platformu JVM podporuje nativni vldkna
= zavisi od dané platformy i od daného JVYM
e MUzeme implementovat v Javé afinitu k CPU
= zavisi od dané platformy i od daného JVYM
m sched _setaffinity(gettid(), ...)
= v praxi mGze pro danou platformu dobfe fungovat
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Futures & TPE v C++

Futures nabizi knihovna 1ibboost
http://www.boost .org

= Nabizi + stejna primitiva jako pthread

= Navic nabizi nékteré pokrocilejsi nastroje pro vldkna

#include <boost/thread.hpp>
#include <iostream>

using namespace std;

void hello()
{
cout << "Pocitam." << endl;

}

int main(int argc, char* argv([])

{
boost: :thread thrd(&hello);
thrd. join();
return O;



http://www.boost.org
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Futures & TPE v C++

#include <boost/thread.hpp>
#include <iostream>
#include <string>

using namespace std;

string hello()

{

}

cout << "FT: Pocitam." << endl;
sleep(5);

cout << "FT: Vypocet hotov." << endl;
return "12345";

int main(int argc, charx argv[])

{

boost: :packaged task<string> pt (hello);
boost: :unique_future<string> fi=pt.get_future();

boost: :thread task (boost: :move(pt));

cout << "Master: vytvoreno vlakno." << endl;
cout << "Master: Cekam na vysledek." << endl;
£i.wait();

cout << "Mam vysledek: " << fi.get () << endl;
return O;
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Futures & TPE v C++

e Samotna knihovna 1ibboost Nema threadpools

e http://threadpool.sourceforge.net/ implementuje
threadpools v C++ nad 1ibboost


http://threadpool.sourceforge.net/

Futures & TPE v C++
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Futures & TPE v C++

Anybody who tells me that STL and especially Boost are stable and
portable is just so full of bullshit that it's not even funny.
— Linus Torvalds
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Ostatni

e Odevzdavani ,projektu”

= Odevzdavarny/Projekt

= UCO-Jmeno-Prijmeni.{zip,tgz,...}
e Organizace zkousky

= diskuse feseni projektu
= minimalné 2 obecné otazky
= minimalné 1 specializa¢ni (Java/C/Ada)
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