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Learning Objectives in this Part of the Lesson
• Recognize the intent of readers-

writer locks
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Learning Objectives in this Part of the Lesson
• Recognize the intent of readers-

writer locks

• Note a human known use of 
readers-writer locks
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Overview of 
Readers-Writer Locks 
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• Java synchronizers like ReentrantLock
& synchronized methods/statements 
treat all waiting threads the same

Overview of Readers-Writer Locks

See earlier lessons on “Java ReentrantLock” & “Java Monitor Objects”

Waiting 
threads

Critical Section

Running 
thread
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• Java synchronizers like ReentrantLock
& synchronized methods/statements 
treat all waiting threads the same

• This behavior is fine if an object’s 
methods perform a mix of reading 
& writing to its state

Overview of Readers-Writer Locks

Waiting 
threads

Critical Section

Running 
thread
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• Conversely, readers-writer locks are used to solve “readers-writer problems”

Overview of Readers-Writer Locks

See en.wikipedia.org/wiki/Readers-writer_lock

http://en.wikipedia.org/wiki/Readers%E2%80%93writer_lock
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• Conversely, readers-writer locks are used to solve “readers-writer problems”, 
e.g.

• Multiple threads at a time need 
read access

Overview of Readers-Writer Locks

Waiting 
readers
queue

Critical Section

Waiting 
writers
queue

Running 
readers
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• Conversely, readers-writer locks are used to solve “readers-writer problems”, 
e.g.

• Multiple threads at a time need 
read access

• Only one thread at a time can have 
exclusive write access

Overview of Readers-Writer Locks

Critical Section

Running 
writer

Waiting 
writers
queue

Waiting 
readers
queue
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Shared 
Resource

• Readers-writer locks are most useful 
on multi-core systems where many 
threads need to access a shared 
resource at the same time TW
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Overview of Readers-Writer Locks

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/ReadWriteLock.html

https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/ReadWriteLock.html


11

TW

• Readers-writer locks are most useful 
on multi-core systems where many 
threads need to access a shared 
resource at the same time, i.e.

• All threads that require read-
only access can run concurrently

TR

TR

TR

TR

TR

TR

TR

Shared 
Resource

Overview of Readers-Writer Locks

TW
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Shared 
Resource
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• Readers-writer locks are most useful 
on multi-core systems where many 
threads need to access a shared 
resource at the same time, i.e.

• All threads that require read-
only access can run concurrently

• However, only one thread at a 
time can have write access 

TW

Overview of Readers-Writer Locks
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Overview of Readers-Writer Locks
• Java supports two types of 

readers-writer locks
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Overview of Readers-Writer Locks
• Java supports two types of 

readers-writer locks

• ReentrantReadWriteLock

• This is the “classic” way of 
supporting readers-writer 
locks in Java

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/ReentrantReadWriteLock.html

https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/ReentrantReadWriteLock.html
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Overview of Readers-Writer Locks
• Java supports two types of 

readers-writer locks

• ReentrantReadWriteLock

• This is the “classic” way of 
supporting readers-writer 
locks in Java

ReentrantReadWriteLock is “pessimistic”, i.e., it assumes contention may occur

Half-
Empty
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Overview of Readers-Writer Locks
• Java supports two types of 

readers-writer locks

• ReentrantReadWriteLock

• StampedLock

• This is the newer & better 
way of supporting readers-
writer locks in Java 8+

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/StampedLock.html

http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/locks/StampedLock.html
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Overview of Readers-Writer Locks
• Java supports two types of 

readers-writer locks

• ReentrantReadWriteLock

• StampedLock

• This is the newer & better 
way of supporting readers-
writer locks in Java 8+

Half-
Full

StampedLock is more “optimistic”, i.e., it can assume contention won’t occur
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Human Known Use of 
Readers-Writer Locks
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• A human known use of a 
readers-writer locking protocol 
is the process for periodic 
updates of material on websites 
that change infrequently

Human Known Use of Readers-Writer Locks
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• A human known use of a 
readers-writer locking protocol 
is the process for periodic 
updates of material on websites 
that change infrequently, e.g.

• The Vanderbilt undergraduate 
course catalog is accessed 
continuously, but only changes 
once a year

Human Known Use of Readers-Writer Locks

See www.vanderbilt.edu/catalogs/documents/UGAD.pdf

http://www.vanderbilt.edu/catalogs/documents/UGAD.pdf


21

• A human known use of a 
readers-writer locking protocol 
is the process for periodic 
updates of material on websites 
that change infrequently, e.g.

• The Vanderbilt undergraduate 
course catalog is accessed 
continuously, but only changes 
once a year

• Therefore, multiple readers
can access the catalog
concurrently

Human Known Use of Readers-Writer Locks
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• A human known use of a 
readers-writer locking protocol 
is the process for periodic 
updates of material on websites 
that change infrequently, e.g.

• The Vanderbilt undergraduate 
course catalog is accessed 
continuously, but only changes 
once a year

• Therefore, multiple readers
can access the catalog
concurrently

• But only one writer can access 
the catalog when it’s updated
annually

Human Known Use of Readers-Writer Locks
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End of Introduction to Java 
Readers-Writer Locks


