4 Read Access — )XOTHUI MOTIK HE JOCTYITAETHCS 4O Writing
& Write Access — no reading, no writing

public class ReadWritelock{

private int readers = @;
private int writers = @;
private int writeRequests

]
@
[

public synchronized void lockRead() throws InterruptedException{
while(writers > @ || writeRequests > 9){
wait();
}

readers++;

¥

public synchronized void unlockRead(){
readers--;
notifyAll();

}

public synchronized void lockWrite() throws InterruptedException{
writeRequests++;

while(readers > @ || writers > @){
wait();

}

writeRequests--;

writers++;

¥

public synchronized void unlockWrite() throws InterruptedException{
writers--;
notifyAll();
}
¥



1 — Threadl orpumaB oauH 3anut reading

2 — Thread2 orpumaB 3anut writing, aji€ BiH BIIXHJICHUH, OCKIJIbKH
ICHy€ 3anuT reading

3 — Threadl orpumas reading reentrance , skuii OJOKY€TbCS YEpE3
oIepeaHI N

Y BUMajKy, SKIIO MOTIK MOKe oTpumaTu reading 3anut (0e3
write-request) ado Bxke mMae 3anuT reading (HE3aJI€KHO BIJI
write-request ), MOTIK MOKe rapaHTyBaTH reading reentrance.




public class ReadWritelock{

private Map<Thread, Integer> readingThreads =
new HashMap<Thread, Integer>();

private int writers = 0;
private int writeRequests 2;

public synchronized void lockRead() throws InterruptedException{
Thread callingThread = Thread.currentThread();
while(! canGrantReadAccess(callingThread)){
wait();

}

readingThreads.put(callingThread,
(getAccessCount(callingThread) + 1));

public synchronized void unlockRead(){
Thread callingThread = Thread.currentThread();
int accessCount = getAccessCount(callingThread);
if(accessCount == 1){ readingThreads.remove(callingThread); }
else { readingThreads.put(callingThread, (accessCount -1)); }
notifyAll();

private boolean canGrantReadAccess(Thread callingThread){
if(writers > @) return false;
if(isReader(callingThread) return true;
if(writeRequests > 0) return false;
return true;



private int getReadAccessCount(Thread callingThread){
Integer accessCount = readingThreads.get(callingThread);
if(accessCount == null) return @,
return accessCount.intValue();

}

private boolean isReader(Thread callingThread){
return readingThreads.get(callingThread) != null;

}




< Writing reentrance npaioe TUIbKH Y BUIIAAKY BK€ ICHYIOUOro wWriting 10CTyIYy.

public class ReadWritelock{

private Map<Thread, Integer> readingThreads =
new HashMap<Thread, Integer>();

private int writeAccesses = 8;
private int writeRequests = @;
private Thread writingThread = null;

public synchronized void lockWrite() throws InterruptedException{
writeRequests++;
Thread callingThread = Thread.currentThread();
while(! canGrantWriteAccess(callingThread)){

wait();
}
writeRequests--;
writeAccesses++;
writingThread = callingThread;

¥

public synchronized void unlocklWrite() throws InterruptedException{
writeAccesses--;
if(writeAccesses == 0){
writingThread = null;

}
notifyAll();

}

private boolean canGrantlWiriteAccess(Thread callingThread){
if(hasReaders()) return false;
if(writingThread == null) return true;

if(!isWriter(callingThread)) return false;
return true;



}

private boolean hasReaders(){
return readingThreads.size() > 9;

}

private boolean isWriter(Thread callingThread){
return writingThread == callingThread;

)




< IloBHa reentrance peasnizaris:

public class ReadWritelock{

private Map<Thread, Integer> readingThreads =
new HashMap<Thread, Integer>();

private int writeAccesses = 9;
private int writeRequests = 9;
private Thread writingThread = null;

public synchronized void lockRead() throws InterruptedException{
Thread callingThread = Thread.currentThread();
while(! canGrantReadAccess(callingThread)){
wait();

}

readingThreads.put(callingThread,
(getReadAccessCount(callingThread) + 1));
}

private boolean canGrantReadAccess(Thread callingThread){
if( isWriter(callingThread) ) return true;

if( hasWriter() ) return false;
if( isReader(callingThread) ) return true;
if( hasWriteRequests() ) return false;
return true;

public synchronized void unlockRead(){
Thread callingThread = Thread.currentThread();
if(!isReader(callingThread)){
throw new IllegalMonitorStateException("Calling Thread does not™ +
" hold a read lock on this ReadlWiritelock");



int accessCount = getReadAccessCount(callingThread);
if(accessCount == 1){ readingThreads.remove(callingThread); }
else { readingThreads.put(callingThread, (accessCount -1)); }
notifyAll();

}

public synchronized void lockWrite() throws InterruptedException{
writeRequests++;
Thread callingThread = Thread.currentThread();
while(! canGrantlWriteAccess(callingThread)){

wait();
}
writeRequests--;
writeAccesses++;
writingThread = callingThread;

}

public synchronized void unlockWrite() throws InterruptedException{
if(!isWriter(Thread.currentThread()){
throw new IllegalMonitorStateException("Calling Thread does not" +
" hold the write lock on this ReadWritelLock");

}
writeAccesses--;
if(writeAccesses == @){
writingThread = null;
}
notifyAll();
¥

private boolean canGrantWiriteAccess(Thread callingThread){
if(isOnlyReader(callingThread)) return true;
if(hasReaders()) return false;
if(writingThread == null) return true;
if(!isWriter(callingThread)) return false;



return true;

}

private int getReadAccessCount(Thread callingThread){

Integer accessCount = readingThreads.get(callingThread);

if(accessCount == null) return @;
return accessCount.intValue();

}

private boolean hasReaders(){
return readingThreads.size() > @;

}

private boolean isReader(Thread callingThread){
return readingThreads.get(callingThread) != null;

}

private boolean isOnlyReader(Thread callingThread){
return readingThreads.size() == 1 &&
readingThreads.get(callingThread) != null;
¥

private boolean hasWiriter(){
return writingThread != null;

}

private boolean iskWiriter(Thread callingThread){
return writingThread == callingThread;

}



Blocking Queue

Ile uepra, sika OJIOKY€ThCS y BUMAAKY, KOJIM BU HAJICUJIAETE 3alMUT BUUTH 3 HE,
a BOHA MOPOXKHs, a00 XOYETE TOTYYUTHUCh JO MOBHOI.
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A BlockingQueue with one thread putting into it, and another thread taking from it.




public class BlockingQueue {

private List queue = new LinkedList();
private int limit 10;

public BlockingQueue(int limit){
this.limit = limit;

}

public synchronized void enqueue(Object item)
throws InterruptedException {
while(this.queue.size() == this.limit) {
wait();

if(this.queue.size() == @) {
notifyAll();
}

this.queue.add(item);

¥

public synchronized Object dequeue()
throws InterruptedException{
while(this.queue.size() == @){
wait();

if(this.queue.size() == this.limit){
notifyAll();
}

return this.queue.remove(@);

}



Semaphores

BUKOpHUCTOBYETHCS Y BUNMAAKY IS TIEPEBIPKU JOCTYMHOCTI MEPE] BUKOPHUCTAHHSIM
a00 111 YyHUKaHHS MPOMYIIEHUX 3aIUTIB.

public class Semaphore {
private boolean signal = false;

public synchronized void take() {
this.signal = true;
this.notify();

}

public synchronized void release() throws InterruptedException{
while(!this.signal) wait();
this.signal = false;

}




JIBa MOTOKH MOBIJTOMJISIFOTH OJTMH OJHOTO:

Semaphore semaphore = new Semaphore();

SendingThread sender = new SendingThread(semaphore);
ReceivingThread receiver = new ReceivingThread(semaphore);

receiver.start();
sender.start();

public class SendingThread {
Semaphore semaphore = null;

public SendingThread(Semaphore semaphore){
this.semaphore = semaphore;

b
public void run(){
while(true){
//do something, then signal
this.semaphore.take();
}
i



public class RecevingThread {

}

Semaphore semaphore = null;

public ReceivingThread(Semaphore semaphore){
this.semaphore = semaphore;

}

public void run(){
while(true){
this.semaphore.release();
//receive signal, then do something...

}
}




¢ PaxyHOK curHaiis, BianpaBieHux MeToaoM take()

public class CountingSemaphore {
private int signals = @;

public synchronized void take() {
this.signals++;
this.notify();

}

public synchronized void release() throws InterruptedException{
while(this.signals == @) wait();
this.signals--;

}




