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Learning Objectives in this Part of the Lesson
• Understand the need for the Future pattern 

& Java Future interface
• Recognize the lifecycle of a Future & human 

known uses of the Future pattern
• Know the key methods in the 

modern Java Future interface

See javase/20/docs/api/java.base/java/util/concurrent/Future.html 

https://docs.oracle.com/en/java/javase/20/docs/api/java.base/java/util/concurrent/Future.html
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Learning Objectives in this Part of the Lesson
• Understand the need for the Future pattern 

& Java Future interface
• Recognize the lifecycle of a Future & human 

known uses of the Future pattern
• Know the key methods in the 

modern Java Future interface
• The ActiveObject class from 

the ex16 case study is used
as a running example

See ModernJava/blob/main/FP/ex16/src/main/java/utils/ActiveObject.java 

https://github.com/douglascraigschmidt/ModernJava/blob/main/FP/ex16/src/main/java/utils/ActiveObject.java
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Overview of the 
Modern Java Future API
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• Java 5 added async call support via the Java Future interface
Overview of the Modern Java Future API

See en.wikipedia.org/wiki/Java_version_history 

Sep 2022 & Mar 2023
J2SE 19 & 20 released with 

structured concurrency & 
future enhancements

…

https://en.wikipedia.org/wiki/Java_version_history
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• Java 19+ added several enhancements to the Java Future interface
Overview of the Modern Java Future API

See openjdk.org/jeps/437

Sep 2022 & Mar 2023
J2SE 19 & 20 released with 

structured concurrency & 
future enhancements

…

https://openjdk.org/jeps/437
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• A Future provides a proxy to the result
of an asynchronous computation

Overview of the Modern Java Future API

Its methods check if an asynchronous computation is 
complete or canceled, cancel the computation if needed, 

wait for its completion, & retrieve the result (if any)

See 20/docs/api/java.base/java/util/concurrent/Future.html 

https://docs.oracle.com/en/java/javase/20/docs/api/java.base/java/util/concurrent/Future.html
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• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously

Overview of the Modern Java Future API

run()

4.run()

Thread
(main thread)

SimpleEntry
<BigInteger,
Boolean>

Future
3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject()

ActiveObject

See en.wikipedia.org/wiki/Samsara_(Buddhism) 

https://en.wikipedia.org/wiki/Samsara_(Buddhism)
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• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously

Overview of the Modern Java Future API

run()

4.run()

Thread
(main thread)

SimpleEntry
<BigInteger,
Boolean>

Future
3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject()

ActiveObject

The ActiveObject is passed a Function 
& a param to run asynchronously

See ModernJava/blob/main/FP/ex16/src/main/java/utils/ActiveObject.java 

https://github.com/douglascraigschmidt/ModernJava/blob/main/FP/ex16/src/main/java/utils/ActiveObject.java
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• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously

Overview of the Modern Java Future API

run()

4.run()

Thread
(main thread)

SimpleEntry
<BigInteger,
Boolean>

Future
3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject()

ActiveObject

See javase/20/docs/api/java.base/java/lang/Thread.html#startVirtualThread

The ActiveObject starts a virtual Thread 
to run the computation asynchronously

https://docs.oracle.com/en/java/javase/20/docs/api/java.base/java/lang/Thread.html
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• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously

Overview of the Modern Java Future API

run()

4.run()

Thread
(main thread)

SimpleEntry
<BigInteger,
Boolean>

Future
3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject()

ActiveObject

The ActiveObject class implements the Future interface

The ActiveObject returns a 
Future back to the client
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• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously

Overview of the Modern Java Future API

run()

4.run()

Thread
(main thread)

SimpleEntry
<BigInteger,
Boolean>

Future
3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject()

ActiveObject

See javase/20/docs/api/java.base/java/lang/Thread.html#run 

The ActiveObject runs the 
Function asynchronously

https://docs.oracle.com/en/java/javase/20/docs/api/java.base/java/lang/Thread.html
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Overview of the Modern Java Future API

if (future.isDone())   
  result.add(future.resultNow());

run()

4.run()

Thread
(main thread)

3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject

5.isDone()

SimpleEntry
<BigInteger,
Boolean>

Future
5.isDone()

A Future can be tested for completion & obtained immediately

ActiveObject()

• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously
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Overview of the Modern Java Future API

if (!future.isDone() &&   
    !future.isCancelled())
  future.cancel(true);   
  ...

run()

4.run()

Thread
(main thread)

3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject SimpleEntry
<BigInteger,
Boolean>

Future
6.cancel()

A Future can be tested for cancelation & can be canceled

ActiveObject()

• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously
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Overview of the Modern Java Future API

var result = future.get();

run()

4.run()

Thread
(main thread)

3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject SimpleEntry
<BigInteger,
Boolean>

Future
7.get()

A Future can retrieve a two-way task’s result in a blocking manner

ActiveObject()

• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously
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Overview of the Modern Java Future API

var result = future.get(waitTime, SECONDS);

run()

4.run()

Thread
(main thread)

3.Return 
    Future

1.ActiveObject(checkIfPrime, prime0)

Function

2.Thread.
  startVirtualThread()

ActiveObject SimpleEntry
<BigInteger,
Boolean>

Future
7.get()

A two-way task’s result can also be obtained in a non-blocking or timed manner

ActiveObject()

• Java Future methods manage a task’s lifecycle 
after it’s submitted to run asynchronously
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Overview of the Modern Java Future API

See javase/20/docs/api/java.base/java/util/concurrent/CompletableFuture.html 

• The Java CompletableFuture class 
implements the Future interface 

https://docs.oracle.com/en/java/javase/20/docs/api/java.base/java/util/concurrent/CompletableFuture.html
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Overview of the Modern Java Future API
• The Java CompletableFuture class 

implements the Future interface 
• However, this class defines scores 

of methods & much more powerful 
capabilities

See blog.knoldus.com/future-vs-completablefuture-1 

https://blog.knoldus.com/future-vs-completablefuture-1
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Overview of the Modern Java Future API

See www.dre.vanderbilt.edu/~schmidt/cs253 

• The Java CompletableFuture class 
implements the Future interface 
• However, this class defines scores 

of methods & much more powerful 
capabilities

• CompletableFuture is covered in 
other courses

http://www.dre.vanderbilt.edu/~schmidt/cs253
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End of Overview 
of Java Futures


