1e 11Algorithm 3nThink of this algorithm as using a refereewho keeps track of whose ÒturnÓ it islAnytime the two disagree about whoseturn it is, they ask the referee, who keepstrack of whose turn it is to have priorityln DekkerÕsnFor n processes, we can use LamportÕsBakery algorithm (1974)lWhen a thread tries to enter the criticalsection, it get assigned a number lThread with lowest number gets inlIf two threads get the same number, theone with the lowest process id gets

2e 11Algorithm 3 (nt1 ( ) {while (true) { = true;turn = 2;while (t2_in_crit == true && turn != 1);/* do nothing */É critical section of code É t1_in_crit = false;É other non-critical code É}}t2 ( ) {while (true) {}}

3e 11Semaphores ÑOS Support for Mutual ExclusionnSemaphores were invented by Dijkstra in1965, and can be thought of as ageneralized locking mechanismlA semaphore supports two

operations, P / wait and V / signalnnsection, Òor sometimes ÒÓnsection,or sometimes ÒÓnToo much milk: ))

4e 11What Does a Semaphore Do?nSemaphore ÒsÓ is initially 1nBefore entering the critical section, athread calls ÒÓ or ÒÓlwait (s):ns = s Ð 1nif (s < 0)block the thread that called wait(s) on aqueue associated with semaphore snlet the thread that called wait(s) continue ithe critical nAfter leaving the critical section, a tcalls ÒÓ or ÒÓlsignal (s):nnif (s £ wake up one of the threads that calledwait(s), and run it so that it can continueinto the critical section

5e 11Using Semaphores forMutual ExclusionnToo much milk:

))llÒmilkÓ is a semaphore initialized to 1n

AB1001

6e 11Semaphore OperationnInformal description:la very large freezerlWait Ñ thread enters tthe blackboard, and decrements thencritical sectionnve, thread crawls inroomlSignal Ñ thread enters igloo, checksblackboard, and increments the valuenve, thereÕs athe freezer, so it thaws

7e 11Using SemaphoresnCode using semaphores:t1 ( ) {while (true) {wait (s);É critical section of code Ésignal (s);É other non-critical code É}}t2 ( ) {while (true) {wait (s);É critical section of code Ésignal (s);É other non-critical code É}}

8e 11Semaphore Operation & ValuesnSemaphores (simplified slightly):

wait (s):

signal (s):s = s Ð 1s = s + 1if (s < 0)if (s nSemaphore values:lBinary semaphore and is used for ny max of 1)nlgreater than 1, and is used f

9e 11The Coke Machine(Bounded-Buffer Producer-Consumer)/* only one person accesses machine at a {.P( );mutex.P( );/* exclusive access */mutex.V( );.V( );}{.P( );mutex.P( );/* exclusive access */mutex.V( );.V( );}