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Assembly Code for Counter Loop
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Concurrent Execution (conft)
ncormact ardering: two threads Incremeant the countsr,

but the result Is 1 Instead of 2
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badcnt.c: An Improperly
Synchronized Threaded Program
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Concurrent Execution
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Concurrent Execution (cont)

How about thiz ordering?
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W can clarify our underetanding of concurrent
gxacution with the heldp of the progress araph




Progress Graphs
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Critical Sections and Unsafe Regions
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Semaphores

Quesdon: How can wa guarantes a safe trajactory?
» W= must spnchmeing the threade so thet they never anter sn

uncats chain.

Ciassic sodrmon: Dijkatra’s P and ' operations on

58Maghores.

§ Sefaghore: non-negative Ineger cynohronization varistie.
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Trajectories in Progress Graphs
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Safe and Unsafe Trajectories

Thissnd &
T S Aoy
a Deaf: A, trapeaScry m ne's
) 4 rra reyft H = it dosen'® foeach amyp
52 Urers maglon. | Uriews  part of B UnEsE Mg
] | walmmuny
rivkeal I Chwires A Erugechony
secden 4 Uy I et el ent] et
ol i
Ll !
;i T ™
Ii5
N, L, Iy 5 T et
et mEsden AT mak

Safe Sharing with Semaphores

Hera |2 how we would use P and rafiona to
aynchronize the threads that updats cnt.
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Safe Sharing With Semaphores
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Sharing With POSIX Semaphores
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Deadlock

» Procacees vealt for comdifion that will nevear be fue

Typlcal 2cenario
» Frocscsac 1 and 2 neads meoursss & and B {o processd
n Procacs 1 soguinc &, walic for B
» Frocscs 2 aoguirec B, walc for &
w (B il walt foraver

Wrappers on POSIX Semaphores
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Races

A race occurs whan the correcineas of the program
depends on ane thread reaching point x bafors anothar
thraad reaches point y.
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Deadlocking With POSIX Semaphores
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