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Conditions for Deadlock

• Mutual exclusion 

• Hold and wait 

• No preemption 

• Circular wait



Circular Wait

• Most practical one, provide a total ordering to obtain the lock 

• In complex systems, partial ordering

https://github.com/torvalds/linux/blob/master/mm/filemap.c

Any tool to check this?



Circular Wait

• Dynamic lock



Circular Wait



Hold and wait



No Preemption

• actually does not add preemption, but giving up the lock



Mutual Exclusion

• Lock-free: use powerful hardware instruction



Mutual Exclusion


