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Synchronization

In Java, the threads are executed separately to each other. These types of threads are called as 

asynchronous threads. But two problems may occur with asynchronous threads.

1.  Two or more threads share the similar resource (variable or method) while only one of them 

can access the resource at one time.

2.  If the producer and the consumer are sharing the same kind of data in a program then either 

producer may make the data faster or consumer may retrieve an order of data and process it 

without its existing.

Suppose, we have created two methods as increment( ) and decrement( ). which increases or 

decreases value of the variable "count" by 1 respectively shown as:

public void increment( ) 

{

count++; 

}

When the two threads are executed to access these methods (one for increment( ),another for 

decrement( )) then both will distribute the variable "count". in that case, we can't be sure that 

what value will be returned of variable "count".





To avoid this problem, Java uses monitor also known as“semaphore” to prevent 

data from being corrupted by multiple threads by a keyword synchronized to 

coordinate them and intercommunicate to each other. It is basically a mechanism 

which allows two or more threads to share all the available resources in a 

sequential manner.

Java's synchronized is used to ensure that only one thread is in a critical region. 

Critical region is a lock area where only one thread is run (or lock) at a time. Once 

the thread is in its critical section, no other thread can enter to that critical region. 

In that case, another thread will has to wait until the current thread leaves its critical 

section.General form of the synchronized statement is as:

synchronized(object) 

{

// statements to be synchronized

}



Lock:

Lock term refers to the access approved to a particular thread that can 

access the shared resources. At any given time, only one thread can hold 

the lock and thereby have access to the shared resource. Every object in 

Java has build-in lock that only comes in action when the object has 

synchronized method code.

By associating a shared resource with a Java object and its lock, the object 

can act as a guard, ensuring synchronized access to the resource. Only one 

thread at a time can access the shared resource guarded by the object lock.

Since there is one lock per object, if one thread has acquired the lock, no 

other thread can acquire the lock until the lock is not released by first 

thread. Acquire the lock means the thread currently in synchronized 

method and released the lock means exits the synchronized method.



Remember the following points related to lock and synchronization:

1. Only methods (or blocks) can be synchronized, Classes and variable cannot be synchronized.

2. Each object has just one lock.

3. All methods in a class need not to be coordinated. A class can have both synchronized and non-

synchronized methods.

4. If two threads wants to execute a synchronized method in a class, and both threads are using the 

similar instance of the class to invoke the method then only one thread can execute the method at 

a time.

5. If a class has both synchronized and non-synchronized methods, multiple threads can still 

access the class's nonsynchronized methods. If you have methods that don't  access the data you're 

trying to protect, then you don't need to synchronize them. Synchronization can cause a hit in 

several cases (or even deadlock if used incorrectly), so you should be careful not to overuse it.

6. If a thread goes to sleep, it holds any locks it has—it doesn't let go them.

7. A thread can obtain more than one lock. For example, a thread can enter a synchronized 

method, thus acquiring a lock, and then directly invoke a synchronized method on a different 

object, thus acquiring that lock as well. As the stack unwinds, locks are unrestricted again.

8. A block of code can also be synchronized.

9.  Constructors cannot be synchronized
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