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ThreadFactory

e TPE vytvéii vldkna pomoci ThreadFactory

metoda newThread
default ThreadFactory: nedémonicka, bez specidlnich nastaveni

e Moznost predefinovat, jak se budou vytvaret vldkna

nastaveni pojmenovani vliaken

vlastni tfida vytvarenych vlaken (statistiky, ladéni)

specifikace vlastniho UncaughtExceptionHandler

nastaveni priorit (radéji nedélat)

nastaveni démonického stavu (radéji nedélat)

v pfipadé pouziti bezpecnostnich politik (security policies) Ize pouzit

privilegedThreadFactory

& podédéni oprdvnéni, AccessControlContext a contextClassLoader

od vldkna vytvarejiciho privilegedThreadFactory, nikoli od vlakna
volajiciho execute/submit (default)
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ThreadFactory

public class MyThreadFactory implements ThreadFactory {
private final String poolName;
class MyAppThread extends Thread {
public MyAppThread(Runnable runnable, String poolName) {
super (runnable, poolName) ;

}

public MyThreadFactory (String poolName) {
this.poolName = poolName;

}

public Thread newThread (Runnable runnable) {
return new MyAppThread(runnable, poolName) ;

}
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Modifikace Executortd za béhu

e settery a gettery na rizné vlastnosti

e moznost pfetypovani executord vyrobenych pres factory metody
(kromé newSingleThreadExecutor) Na ThreadPoolExecutor
e omezeni modifikaci
= nechceme nechat vyvojare stourat do svych TPE
= factory metoda Executor.unconfigurableExecutorService
# bere ExecutorService
# vraci omezenou ExecutorService pomoci
DelegatedExecutorService, kterd rozsifuje
AbstractExecutorService
= VyuZzZivdno metodou newSingleThreadExecutor (Vraci omezeny
Executor — ackoli implementace ve skute¢nosti pouziva TPE s jedinym
vldknem)
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Modifikace TPE

e Hacky pro modifikace

= beforeExecute
» afterExecute

= terminated

e Napf. sbér statistik
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Modifikace TPE

public class TimingThreadPool extends ThreadPoolExecutor {

public TimingThreadPool () {
super(l, 1, OL, TimeUnit.SECONDS, null);

}

private final ThreadLocal<Long> startTime = new ThreadLocal<Long> () ;
private final Logger log = Logger.getLogger ("TimingThreadPool") ;
private final AtomicLong numTasks = new AtomicLong();

private final AtomicLong totalTime = new AtomicLong();

protected void beforeExecute (Thread t, Runnable r) {
super .beforeExecute(t, r);
log.fine(String. format ("Thread %s: start %s", t, r));
startTime.set (System.nanoTime()) ;
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Modifikace TPE
protected void afterExecute (Runnable r, Throwable t) {
2 try {
long endTime = System.nanoTime () ;
4 long taskTime = endTime - startTime.get();
numTasks.incrementAndGet () ;
6 totalTime.addAndGet (taskTime) ;
log.fine (String.format ("Thread %s: end %s, time=%dns",
8 t, r, taskTime));
} finally {
10 super.afterExecute(r, t);
}
12 }
14 protected void terminated() {
try {
16 log.info (String. format ("Terminated: avg time=%dns",
totalTime.get () / numTasks.get()));
18 } finally {
super.terminated() ;
20 }
}
22| }
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Kompletné vlastni implementace TPE

e Zdrojové kody:
= http://kickjava.com/src/java/util/concurrent/
ThreadPoolExecutor. java.htm
= http://kickjava.com/src/java/util/concurrent/
ScheduledThreadPoolExecutor. java.htm

Domaci tlohy
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Java NIO

e ZavedenovJavé 1.4 (JSR51)
e Abstraktni tfida Buffer
= umoznuje drZet pouze primitivni typy

ByteBuffer
CharBuffer
DoubleBuffer
FloatBuffer
IntBuffer
LongBuffer
ShortBuffer

e direct vs. non-direct buffery
= piimé buffery se snazi vyhybat zbyte¢nym kopiiim mezi JVM a
systémem
e vytvafeni pomoci metod

= allocate — alokace pozadované velikosti
= allocateDirect — alokace poZadované velikosti typu direct
= wrap - zabali existujici pole bytl (bytearray)



Java NIO
0O@00000000

Java NIO

o ByteBuffer
= http://download.oracle.com/javase/6/docs/api/
java/nio/ByteBuffer.html
= pristup k bindrnim datdm, napf.

float getFloat ()

float getFloat (int index)

void putFloat (float f)

void putFloat (int index, float f)

= mapovani soubor(l do paméti (FileChannel, metoda map)

= Cténi/vlozeni z/do bufferu bez parametru index (get/put) inkrementuje
pozici

= pokud neni feceno jinak, metody vraci odkaz na buffer - fetézeni volani

buffer.putShort (10) .putInt (0x00ABBCCD) .putShort (11);



http://download.oracle.com/javase/6/docs/api/java/nio/ByteBuffer.html
http://download.oracle.com/javase/6/docs/api/java/nio/ByteBuffer.html
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Java NIO

e Vlastnosti buffer(

capacity celkova kapacita bufferu
limit umély limit uvnitf bufferu, vyuziti s metodami £1ip
(nastavi limit na sou¢asnou pozici a skoci na pozici 0)
éiremaining
mark pomocnd znacka, vyuziti napf. s metodou reset (skoci
na oznackovanou pozici)

buffer.position(10);
buffer.flip();

while (buffer.hasRemaining()) ({
byte b = buffer.get();

// neco

}

~

~

o
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e Selektor

Java NIO

= serializace pozadavkU
= vybér pozadavki

o Kli¢

= identifikace konkrétniho spojeni

- SocketChannel

CLIENT

SocketChannel

CLIENT

SocketChannel

‘;UO—iOITII—I'HUJ|

Keys

C

SERVER

Zdroj: http://onjava.com/Ipt/a/2672
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Java NIO - Server
e Genericky postup

create SocketChannel;
create Selector
associate the SocketChannel to the Selector
for(;;) {
waiting events from the Selector;
event arrived; create keys;
for each key created by Selector {
check the type of request;
isAcceptable:
get the client SocketChannel;
associate that SocketChannel to the Selector;
record it for read/write operations
continue;
isReadable:
get the client SocketChannel;
read from the socket;
continue;
isWriteable:
get the client SocketChannel;
write on the socket;
continue;

Zdroj: http://onjava.com/Ipt/a/2672
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Java NIO - Server

// Create the server socket channel

ServerSocketChannel server = ServerSocketChannel.open();

// nonblocking I/O

server.configureBlocking (false);

// host-port 8000

server.socket () .bind (new java.net.InetSocketAddress (host,8000));
// Create the selector

Selector selector = Selector.open();

// Recording server to selector (type OP_ACCEPT)
server.register (selector, SelectionKey.OP_ACCEPT) ;

Zdroj: http://onjava.com/Ipt/a/2672
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Java NIO - Server

// Infinite server loop

for(;;) {
// Waiting for events
selector.select();
// Get keys
Set keys = selector.selectedKeys();
Iterator i = keys.iterator();

// For each keys...
while (i.hasNext ()) {
SelectionKey key = (SelectionKey) i.next();

// Remove the current key
i.remove();

// if isAccetable = true

// then a client required a connection

if (key.isAcceptable()) {
// get client socket channel
SocketChannel client = server.accept();
// Non Blocking I/O
client.configureBlocking (false);
// recording to the selector (reading)
client.register (selector, SelectionKey.OP_READ) ;
continue;

Zdroj: http://onjava.com/Ipt/a/2672
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Java NIO - Server
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// if isReadable = true
// then the server is ready to read
if (key.isReadable()) {

SocketChannel client = (SocketChannel) key.channel();

// Read byte coming from the client
int BUFFER_SIZE = 32;
ByteBuffer buffer = ByteBuffer.allocate (BUFFER_SIZE) ;
try {
client.read (buffer);
}
catch (Exception e) {
// client is no longer active
e.printStackTrace();
continue;

}

// Show bytes on the console

buffer.flip();

Charset charset=Charset.forName ('’IS0-8859-1'");
CharsetDecoder decoder = charset.newDecoder () ;
CharBuffer charBuffer = decoder.decode (buffer) ;
System.out .print (charBuffer.toString());
continue;
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Java NIO

e Dalsi ¢tent:
= http://onjava.com/lpt/a/2672
= http://onjava.com/lpt/a/5127
= http://download.oracle.com/javase/6/docs/api/
java/nio/channels/Selector.html
= http://download.oracle.com/javase/6/docs/api/
java/nio/channels/SelectionKey.html


http://onjava.com/lpt/a/2672
http://onjava.com/lpt/a/5127
http://download.oracle.com/javase/6/docs/api/java/nio/channels/Selector.html
http://download.oracle.com/javase/6/docs/api/java/nio/channels/Selector.html
http://download.oracle.com/javase/6/docs/api/java/nio/channels/SelectionKey.html
http://download.oracle.com/javase/6/docs/api/java/nio/channels/SelectionKey.html
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Asynchronni programovani versus vlakna

e Asynchronni programovani
+ umoznuje obsluhovat fadové vétsi mnozstvi klient(
— zacenu zvyseni latence
— slozitéjsi, nachylnéjsi na chyby
e Vlaknové programovani
+ jednodussi
+ pomérné efektivni do ,rozumného” poctu vlaken
— nativni vldkna nejsou stavéna na (deseti)tisice vldken a vice

e Potencialné Ize kombinovat
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Deadlock

e Deadlock - uvaznuti, smrtelné objeti ;-)
e Vzajemné nekoncici ¢ekani na zamky

p— ! N

R (oCe loce

o A — A L X
- Q Seaneace.

Cece (Loce

Peoe S 2 ! A |

e Potieba globalniho usporadani zamki
= zamykdni podle globdlniho uspofadani
e Moznost vyuZziti Lock . tryLock ()

= ndhodny rovhomérny back-off
= ndhodny exponencialni back-off
= nelze pouzit s monitory

e Reseni deadlock(i runtimem (ne v Javé)
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Deadlock

public static void transferMoney (Account fromAccount,
Account toAccount,
DollarAmount amount)
throws InsufficientFundsException {
synchronized (fromAccount) {
synchronized (toAccount) {
if (fromAccount.getBalance () .compareTo (amount) < 0)
throw new InsufficientFundsException();
else {
fromAccount .debit (amount) ;
toAccount.credit (amount) ;
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Deadlock

public static void transferMoney (Account fromAccount, &, U
Account toAccount, @
DollarAmount amount) . N

throws InsufficientFundsException {
synchronized (fromAccount) {
synchronized (toAccount) {
if (fromAccount.getBalance () .compareTo (amount) < 0)
throw new InsufficientFundsException();
else {
fromAccount .debit (amount) ;
toAccount.credit (amount) ;
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Deadlock

public void transferMoney(final Account fromAcct,
final Account toAcct,
final DollarAmount amount)
throws InsufficientFundsException {
class Helper {
public void transfer() throws InsufficientFundsException {
if (fromAcct.getBalance () .compareTo (amount) < 0)
throw new InsufficientFundsException();
else {
fromAcct .debit (amount) ;
toAcct.credit (amount) ;

}

int fromHash = System.identityHashCode (fromAcct) ;
int toHash = System.identityHashCode (toAcct) ;

e System.identityHashCode (o) mUze vratit pro dva rlizné objekty
identicky hash
= fidky problém




Uvéznuti
®000000

Deadlock

if (fromHash < toHash) {
synchronized (fromAcct) {
synchronized (toAcct) {
new Helper() .transfer();

}

} else if (fromHash > toHash) {
synchronized (toAcct) {
synchronized (fromAcct) {
new Helper () .transfer();
}
}
} else {
synchronized (tieLock) {
synchronized (fromAcct) {
synchronized (toAcct) {
new Helper () .transfer();

}
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Deadlock

private static Random rnd = new Random();

public boolean transferMoney (Account fromAcct,

Account toAcct,

DollarAmount amount,

long timeout,

TimeUnit unit)

throws InsufficientFundsException, InterruptedException {

long fixedDelay = getFixedDelayComponentNanos (timeout, unit);
long randMod = getRandomDelayModulusNanos (timeout, unit);
long stopTime = System.nanoTime () + unit.toNanos (timeout) ;
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Deadlock
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while (true) {
if (fromAcct.lock.tryLock()) {
try {
if (toAcct.lock.tryLock()) {
try {
if (fromAcct.getBalance () .compareTo (amount) <
throw new InsufficientFundsException();
else {
fromAcct .debit (amount) ;
toAcct.credit (amount) ;
return true;
}
} finally {
toAcct.lock.unlock() ;
}
}
} finally {
fromAcct .lock.unlock () ;
}

if (System.nanoTime() < stopTime)
return false;
NANOSECONDS . sleep (fixedDelay + rnd.nextLong() % randMod);

0)
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Oteviena volani

class Taxi {
@QGuardedBy ("this") private Point location, destination;
private final Dispatcher dispatcher;

public Taxi (Dispatcher dispatcher) {
this.dispatcher = dispatcher;

}

public synchronized Point getLocation() {
return location;

}

public synchronized void setLocation (Point location) {
this.location = location;
if (location.equals(destination))
dispatcher.notifyAvailable (this);
}

public synchronized Point getDestination() {
return destination;

}

public synchronized void setDestination (Point destination)
this.destination = destination;

}
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Oteviena volani

class Dispatcher {
QGuardedBy ("this") private final Set<Taxi> taxis;
@GuardedBy ("this") private final Set<Taxi> availableTaxis;

public Dispatcher () {
taxis = new HashSet<Taxi>();
availableTaxis = new HashSet<Taxi>();

}

public synchronized void notifyAvailable (Taxi taxi) {
availableTaxis.add (taxi);

}

public synchronized Image getImage() {
Image image = new Image();
for (Taxi t : taxis)
image.drawMarker (t.getLocation()) ;
return image;
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Otevrena volani

class Dispatcher {

@GuardedBy ("this") private final Set<Taxi> t:

axi
@GuardedBy ("this") private final Set<Taxi> e

pubnc stpltcher 0 {
Hashsecqaxp 05

i>0;
}
public d void notifyAvail oy
availableTaxis.add (taxi) ; =
PRk o S )
Image i I mage () ; < >

for (-mu 't
image. dt‘wMatker (t.getLocation())
return image;

class Taxi {

@GuardedBy ("this") private Point location, destination;

private final Dispatcher dispatcher;

public Taxi(Dispatcher dispatcher) ( |
this.dispatcher = dispatcher;

} 4

public synchronized Point getLocation() { o
return location;

} 3

public d void (Point location) { | 1|
this.location = location;
if (location.equals(destination)) n

dispatcher.notifyAvailable (this);

} "

public synchronized Point getDestination() { 1
return destination;

3 "

public d void (Point inati }
this.destination = destination;

}

}

® setLocation — notifyAvailable

® getImage — getLocation
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Otevrena volani

e Oteviené volani (open call)
= volani metody, kdy volajici nedrzi zadny zdmek
= preferovany zplsob
e Pfevod na oteviené volani
= synchronizace by méla byt omezena na lokalni proménné
= problém se zachovanim sémantiky

e Moznost globalniho zamku
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Oteviena volani
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class Taxi {
@QGuardedBy ("this") private Point location, destination;
private final Dispatcher dispatcher;

public Taxi (Dispatcher dispatcher) { this.dispatcher = dispatcher;

public synchronized Point getLocation() { return location;

public void setLocation (Point location) {

boolean reachedDestination;

synchronized (this) {
this.location = location;
reachedDestination = location.equals(destination);

}

if (reachedDestination)
dispatcher.notifyAvailable (this);

}

}

public synchronized Point getDestination() { return destination;

public synchronized void setDestination (Point destination)
this.destination = destination;

}

{

}
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Oteviena volani
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class Dispatcher {
QGuardedBy ("this") private final Set<Taxi> taxis;
@QGuardedBy ("this") private final Set<Taxi> availableTaxis;

public Dispatcher () {
taxis = new HashSet<Taxi>();
availableTaxis = new HashSet<Taxi>();

}

public synchronized void notifyAvailable (Taxi taxi) {
availableTaxis.add (taxi);

}

public Image getImage() {
Set<Taxi> copy;
synchronized (this) {
copy = new HashSet<Taxi> (taxis);
}
Image image = new Image();
for (Taxi t : copy)
image.drawMarker (t.getLocation());
return image;
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Hladovéni

e Hladovéni (starvation) nastava, pokud je vldknu neustéle odpiran
zdroj, ktery je potieba k dalsimu postupu
= bézné pouziti zdmka je férové
= problém pfi nastavovani priorit

t.setPriority (Thread.MIN PRIORITY); // 1
2 t.setPriority (Thread.NORM PRIORITY); // 5
t.setPriority (Thread.MAX_ PRIORITY); // 10

« problém platformové zavislosti priorit
& mMoznd pomoc pro zvyseni responsivity GUI

= typické pokusy o ,feseni” problém0

7 Thread.yield() ;
Thread.sleep (100);
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Dalsi typy uvaznuti

e Livelock
= uvaznuti, pfi némz se vlakno (aktivné) snazi o ¢innosti, kterd opakované
selhava
= nahodnostni exponencidlni back-off

e Ztracené zpravy

= o.wait () @ o.notify () resp.o.notifyall nemaji mechanismus
zdrzeni notifikace

= pokud vldkno usne na o.wait () pozdé&ji, nez mélo byt notifikovano
pfes o.notify, nikdy se nevzbudi
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Hledani problém

o Vypis stavu JVM

= SIGQUIT na unixech (ev. Ctrl-\ pokud mapuje na s1GouIT)
= Ctrl-Break na Windows

Domaci tlohy
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Hledani problému

public static void main(String[] args) {
final Object a = new Object();
final Object b = new Object();

Thread tl = new Thread(new Runnable() {

1)

public void run() {
try {
synchronized (a) {
Thread.sleep(1000);
System.out.println("tl - cekam na b");
synchronized (b) {
System.out.println("tl - jsem zde");
}
}
} catch (InterruptedException e) {
}
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Hledani problému

Thread t2 = new Thread(new Runnable() {
public void run() {
try {
synchronized (b) {
Thread.sleep(1000);
System.out.println("t2 - cekam na a");
synchronized (a) {
System.out.println("t2 - jsem zde");
}
}
} catch (InterruptedException e) {

}
});

tl.start();
t2.start () ;
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Hledani problému

$ java IntentionalDeadlock

t2 - cekam na a

tl - cekam na b

2010-04-22 11:46:25

Full thread dump Java HotSpot (TM) Client VM (16.2-b04 mixed mode, sharing):

"DestroyJavaVM" prio=6 tid=0x020b1000 nid=0x164c waiting on condition [0x00000000]
java.lang.Thread.State: RUNNABLE

"Thread-1" prio=6 tid=0x02149800 nid=0xlb4c waiting for monitor entry [0x0480£000]
java.lang.Thread.State: BLOCKED (on object monitor)
at IntentionalDeadlock$2.run(IntentionalDeadlock.java:35)
— waiting to lock <0x243e6928> (a java.lang.Object)
— locked <0x243e6930> (a java.lang.Object)
at java.lang.Thread.run (Unknown Source)

"Thread-0" prio=6 tid=0x02146c00 nid=0xla38 waiting for monitor entry [0x0477£000]
java.lang.Thread.State: BLOCKED (on object monitor)
at IntentionalDeadlock$l.run(IntentionalDeadlock.java:20)
— waiting to lock <0x243e6930> (a java.lang.Object)
- locked <0x243e6928> (a java.lang.Object)
at java.lang.Thread.run(Unknown Source)
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Hledani problému

"Low Memory Detector" daemon prio=6 tid=0x02121400 nid=0xbd8 runnable [0x00000000]
java.lang.Thread.State: RUNNABLE

"CompilerThread0" daemon prio=10 tid=0x02119800 nid=0x1708 waiting on condition [0x000
java.lang.Thread.State: RUNNABLE

"Attach Listener" daemon prio=10 tid=0x02118400 nid=0x13d0 runnable [0x00000000]
java.lang.Thread.State: RUNNABLE

"Signal Dispatcher" daemon prio=10 tid=0x02115400 nid=0x5a0 waiting on condition [0x00
java.lang.Thread.State: RUNNABLE

poooo]

p00000]

Heap
def new generation total 4928K, used 466K [0x243b0000, 0x24900000, 0x29900000)
eden space 4416K, 10% used [0x243b0000, 0x24424828, 0x24800000)
from space 512K, 0% used [0x24800000, 0x24800000, 0x24880000)
to space 512K, 0% used [0x24880000, 0x24880000, 0x24900000)
tenured generation total 10944K, used OK [0x29900000, 0x2a3b0000, 0x343b0000)
the space 10944K, 0% used [0x29900000, 0x29900000, 0x29900200, 0x2a3b0000)
compacting perm gen total 12288K, used 42K [0x343b0000, 0x34fb0000, 0x383b0000)
the space 12288K, 0% used [0x343b0000, 0x343ba960, 0x343baa00, 0x34£fb0000)
ro space 10240K, 51% used [0x383b0000, 0x388dae00, 0x388dae00, 0x38db0000)
rw space 12288K, 54% used [0x38db0000, 0x394472d8, 0x39447400, 0x399b0000)
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Hledani problému

Found one Java-level deadlock:

"Thread-1":
waiting to lock monitor 0x020d53ac (object 0x243e6928, a java.lang.Object),
which is held by "Thread-0"

"Thread-0":
waiting to lock monitor 0x020d6c74 (object 0x243e6930, a java.lang.Object),
which is held by "Thread-1"

Java stack information for the threads listed above:

"Thread-1":
at IntentionalDeadlock$2.run(IntentionalDeadlock.java:35)
— waiting to lock <0x243e6928> (a java.lang.Object)
— locked <0x243e6930> (a java.lang.Object)
at java.lang.Thread.run(Unknown Source)
"Thread-0":
at IntentionalDeadlock$l.run(IntentionalDeadlock.java:20)
— waiting to lock <0x243e6930> (a java.lang.Object)
— locked <0x243e6928> (a java.lang.Object)
at java.lang.Thread.run(Unknown Source)

Found 1 deadlock.
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Staticka analyza kodu

e FindBugs

http://findbugs.sourceforge.net/

# FindBugs: Priklad
File Edit View Navigation Designation Help

e———

category | g ki | g pater | | prorny
=

9 1 Multthreaded correctness (2)
-3 Sieep with lock held (2)
¢ (£ Method calls Thread sleep() with a lock held (2)
sy’

Tockheld
[ IntentionalDeadlocks2 run) calls Thread sleep() with a lock held
 CPerformance (1)
# 3 inner class could be made static (1)

& (1 Should be a static nner dlass (1)

<1

(Classityunciassified

*
public class Intentionaldeadlock |

5 public static void main(Scringl] args) {

10 final Object a = new Object();

u final Object b = new Object():

12

It Thread ti = new Thread (nev Runnable() [
1a public void run() {

1 try {

16 synchronized (2) {

17 Thread. sleep(1000);

Systen.out.printin("tl - cekam na b");
synchronized (
System.out.priatla("tl - jsen zde”);

}
) catch (InterruptedException e) {
3

J [ J [ vt ][ rovons

lockheld

run( calt
AtintentionalDeadlock java line 17]
In method IntentionalDeadlock$1.run( [Lines 16 - 25]

Method calls Thread.sleep() with a lock held
e

.5leep() with a lock held. This P
the lock, which releases the lock and allows ofher threads o run.

ora deadlock, since other threads may be walting to acquire the lock Itis a much better idea to call wait() on

Ittp:/findbugs. sourceforge.net

@uvaEksnv oF

Domaci ulohy



http://findbugs.sourceforge.net/

Uvéznuti
000000e

ykonu

Anotace

e Viceclenny tym programator(i — pfedavani myslenek
= komentare v kody
= anotace
+ anotace se daji pouzit i pro statickou analyzu kédu

import net.jcip.annotations.GuardedBy;
// http://www.javaconcurrencyinpractice.com/jcip-annotations. jar

~




Uvéznuti
000000e

Anotace

e Anotace tfid
= @Immutable
® @ThreadSafe
= @NotThreadSafe

e Anotace poli
® @GuardedBy ("this")
 monitor (intrinsic lock) na this
® @QGuardedBy (" jmenoPole")

+ explicitni zdmek na jmenoPole pokud je potomkem Lock
« jinak monitor na jmenoPole

® @QGuardedBy ("JmenoTridy. jmenoPole")

+ obdobné, odkazuje se statické pole jiné tfidy
® @GuardedBy (" jmenoMetody () ")

¢ metoda jmenoMetody () vraci zamek
® @QGuardedBy ("JmenoTridy.class")

+ literdl tfidy (objekt) pro pojmenovanou tfidu



Optimalizace vykonu
e0

Omezovani zamku

zrychleni < 11_3
s+ =5
e JVM se snazi délat
= eliminaci synchronizaci, které nemohou nastat (napf. pomoci escape
analysis — lokalni objekt, ktery neni nikdy publikovan na haldu a je tudiz
thread-local)
= kombinace vice zamka do jednoho (lock coarsening)
e Zbytecné nesynchronizovat
= delegace bezpecnosti (thread safety delegation)
= omezeni rozsahu synchronizace (get in — get out principle, napf.
Taxi/Dispatcher)
= déleni zamk (lock splitting) — pouze pro nezavislé proménné/objekty
= ofezavani zamka (lock stripping)
= RW zamky
e Neprovadét object pooling na jednoduchych objektech
= new je levnéjsi jakomalloc

synchronized (new Object()) {
System.out.println("bleeee");

}




Optimalizace vykonu
e0

Omezovani zamku

zrychleni < 11_3
s+ =5
e JVM se snazi délat
= eliminaci synchronizaci, které nemohou nastat (napf. pomoci escape
analysis — lokalni objekt, ktery neni nikdy publikovan na haldu a je tudiz
thread-local)
= kombinace vice zamka do jednoho (lock coarsening)
e Zbytecné nesynchronizovat
= delegace bezpecnosti (thread safety delegation)
= omezeni rozsahu synchronizace (get in — get out principle, napf.
Taxi/Dispatcher)
= déleni zamk (lock splitting) — pouze pro nezavislé proménné/objekty
= ofezavani zamka (lock stripping)
= RW zamky
e Neprovadét object pooling na jednoduchych objektech
= new je levnéjsi jakomalloc

synchronized (new Object()) { v E
System.out.println("bleeee"); ¥

}




Optimalizace vykonu
oe

Omezovani zamku

e Podobné jako déleni zamk(, ale pro proménny pocet nezavislych
proménnych/objekt(
e Priklad ofezavani zamk{ - concurrentHashMap
= 16 zamku
= kazdy z N hash buckets je chrdnény zamkem N mod 16
= piedpokldddme rovnomérné rozdéleni polozek mezi kbeliky
== 16 paralelnich ptistupt
— pristup k celé kolekci vyzaduje vsech 16 zamki
= rozdéleni kumulativnich poli do jednotlivych kbelik



Doméci lohy

7 7

Domaci uloha

1. Naimplementuje echo server, ktery bude na zadanych portech
(tcp:portnum1, udp:portnumz2,...) poslouchat a implementovat echo,
tedy vypisovat vstup pfes dany port pfijaty zpét. Program se ukonci
na Q+Enter do terminalu.

2. Termin: 6.4.2014



Doméci lohy

Domaci uloha

1. Naimplementuje webovy harvestor, ktery rekurzivné stahuje a hleda
v nich zadany text.

Soubory neni tieba ukladat.

Vsechny fadky stazeného souboru spojte do jednoho, najdéte viechny
vyskyty <a href="..."> a ulozte sirelativnii absolutni URL do fronty k
dalSimu stazeni.

Pokud najdete zadany text, vytisknéte dany fadek do GUI okna spolu s
URL, kde byl nalezen.

Program bude mit GUI zobrazujici hlavicky aktualné stahovanych
dokumentd.

Harvestor skonci pokud narazi na max. limit stranek (konfigurovatelny),
nebo nebude mit dalsi praci.

Harvestor bude respektovat limit (konfigurovatelny) na pocet pfipojeni
na dany HTTP server.

2. Pro implementaci stahovani vytvorte vlastni thread pool (rozsifenim
tfidy ThreadPool), ktery se bude dynamicky zvétSovat/zmensovat
podle poctu ¢ekajicich pozadavkl ve fronté. Tj. za¢ne rast nad
corePoolSize and jiz pred zaplnénim fronty — po dosazeni napt. 75%
zaplnéni fronty.

3. Termin: 20.4.2014
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