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from synch import Lock, acquire, release
const N = 5

forks = [Lock(),} * N

def diner(which):
let left, right = (which, (which + 1) % N):
while choose({ False, True }):

acquire(? forks|left])
acquire(? forks|right])
# dine
release(? forks|[left])
release(? forks[right])
# think

for 1 in {0..N-1}:
spawn diner(i)







Starvation:

Deadlock:
blocked

but not viceversa

Testing for starvation or deadlock is difficult in practice



await not

await not









Necessary

Not sufficient

@ Bounded resources

(2) No preemption

(3 Wait while holding




prevention

avoidance

detection



Reduction Algorithm

those

Deadlock



Deadlock?
NO! (no cycles)



Deadlock? Deadlock?
NO! (no cycles) Yes!



Deadlock? Deadlock? Deadlock?
NO! (no cycles) Yes! NO!



requesting



®

Eliminate “Acquire can block invoker/bounded
resources”



Allow preemption

VS.

waiting

requesting



