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Semaphores

• a semaphore holds an integer count
– represents how many resources are available
– all operations are atomic

– wait attempts to decrement the value
• sem_wait – if the current value is 0, the calling thread blocks until the 

decrement is possible
• sem_trywait – if the current value is 0, return an error (EAGAIN)
• sem_timedwait – if the current value is 0, block until the value becomes > 

0 or the timeout is reached

– post increments the value
• if this makes the value > 0, unblock one of the waiting threads

this follows the pthreads library 
API documentation – the book’s 
alternative (wait decrements, 
blocking when value < 0; post 
increments, unblocking a 
waiting thread) has the same 
public semantics

CPSC 331: Operating Systems  •  Spring 2026 98

Producer/Consumer

https://pages.cs.wisc.edu/~remzi/OSTEP/threads-sema.pdf

does this work?

for MAX=1

for MAX>1

the bodies of put and get are 
critical sections and with MAX > 1, 
the semaphores only provide 
ordering (not mutual exclusion)
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Second Try

https://pages.cs.wisc.edu/~remzi/OSTEP/threads-sema.pdf

does this work?

if a thread blocks waiting on 
either empty or full, it is with 
the mutex lock held – no one 
else can acquire it to rectify the 
buffer condition
  → deadlock

add a binary semaphore as 
a lock for mutual exclusion
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Third Try

https://pages.cs.wisc.edu/~remzi/OSTEP/threads-sema.pdf

does this work?

limit the mutex lock to just the 
critical section – a thread 
waiting on empty or full does 
not hold any locks, and a thread 
holding the mutex lock will 
release it itself before possibly 
blocking on anything else

adjust the order of the waits
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Reader-Writer Locks

• support concurrent reads but exclusive writes
– many readers at once but only one writer

– common access pattern for data structures

• idea
– write lock to provide mutual exclusion for read vs write

• lock is acquired when a reader or writer enters
• lock is released when writer or last reader exit

– a counter to keep track of how many readers so the last reader 
to leave can release the write lock

– a mutex lock to make read-write lock operations atomic
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Reader-Writer Locks

https://pages.cs.wisc.edu/~remzi/OSTEP/threads-sema.pdf

does this work?

but readers can 
starve writers
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Best Practices

• reader-writer locks add overhead compared to single 
mutex lock for access and may not end up speeding up 
performance

https://pages.cs.wisc.edu/~remzi/OSTEP/threads-sema.pdf


