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JA semaphore is an object that consists of a
counter, a waiting list of processes and two
methods (e.g., functions): signal and wait.

| semaphore
method signal

| counter |

method wait




Skeleton Code for Binary Semaphore

wait(sem): if sem = 1 then sem:= 0; else place
process in sem.queue;

signal(sem): If sem.queue not empty

then remove a process from the queue and place In
ready list

else sem :=1;

A binary semaphore allows just one process in the
critical region at a time (mutual exclusion)
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Skeleton Code for Counting Semaphore
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Counting semaphore is initialized to "n"

It then allows n processes into critical
region or allocation of n resources
walt(sem): s:=s-1; If s<0O place process on
sem.gueue

signal(sem): s:=s+1; if s <= n then move
process from sem.aueue to readv list
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semaphore S1 = 1, S2 = 0;

process 1 process 2
while (1) { while (1) {
do something // do something

S2.wait () ;

cout << “27;
S2.signal () ; Sl.signal ()

// do something // do something
} }

JProcess 1 uses S2.signal () to notify process
2, indicating “I am done. Please go ahead.”

JdThe outputis1 2 1 2 1 2 .
JWhat if both 1 and S$2 are both 0’s or both 1°s?
AdWhatifs1=0and s2=1? !




Protecting a critical region
o98las A all dllaial) djles,

e sem mutex =1;

process CS[i=1ton]{

while (true) {

walt(mutex);

critical region;

signal(mutex);

noncritical region;

}
}



Implementing a 2-process barrier
Ohsles J gy (laa Jala

* Neither process can pass the barrier until both have
arrived.

 Must be able continuously reuse the barrier; therefore it
must reinitialize after letting processes pass the barrier.

— This will require two semaphores: a signaling semaphore for each
of arrival and departure.

— Each process x signals its arrival using a V(arrivex) and then waits
on the other process' (y) semaphore with a P(arrivey);
« semarrivel =0, arrive2 = 0;
process Worker1 { %process Worker2
S1.signal(); /*signal arrival */

it0)- Feawait armi x/  S2.signal();
s2.wait(); /*await arrival of other process */ SLwait O

! }



Protecting a critical region
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« Use a single shared buffer

« Only one process (producer or consumer) can be
reading or writing the buffer at one time

 Producers put things in the buffer with a deposit

« Consumers take things out of the buffer with a
fetch
» Need two semaphores:

— empty will keep track of whether the buffer is empty
— full will keep track of whether the buffer is full



Protecting a critical region
88l aladiuly sl g Al Al Ja

 typeT buf; /* a buffer of some type */
sem empty =1; /*initially buffer i1s empty */
sem full = 0; /*initially buffer is not full */

» process Producer [i=1tom]{  sprocess Consumer [j=1 to n] {

while (true) { while (true) {
full.wait();
[*produce d(zilta, then depositi it in th rel;m\th |b(3f;
empty.wait(); signal();
buf = data; empYy .S.I.gna 0
full.signal(); }

} }

¥




simple Semaphore implementation
(ex3U) in JAVA

package com.javapapers.thread;
public class BinarySemaphore {
private boolean locked = false;
BinarySemaphore(int initial) {
locked = (initial == 0);
}
public synchronized void waitForNotify() throws InterruptedException {
while (locked) { wait(); }
locked = true;
}
public synchronized void notifyToWakeup() {
it (locked) { notify(); }
locked = false;

}
}
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package com.javapapers.thread;

public class CountingSemaphore {
private int value = 0;

private int waitCount = 0;

private int notifyCount = 0;

public CountingSemaphore(int initial) {

if (initial > 0) {
value = initial;
}

}

public synchronized void waitForNotify() {
if (value <= waitCount) {
waitCount++;

try {

do {

wait();

} while (notifyCount == 0);

} catch (InterruptedException €) {
notify();

} finally {

waitCount--;

}
notifyCount--;

}

value--;

}

public synchronized void notifyToWakeup() {
value++;

if (waitCount > notifyCount) {
notifyCount++;

notify();
} }}
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In software engineering practice, they are
often called s/ignaland wait, release and

acquire (which the standard Java library
uses), or postand pend. Some texts call
them vacate and procur.
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process sync using semaphor.swf
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Coke machine
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/* number of full slots (Cokes) in machine */
semaphore fullSlot = 0;

/" number of empty slots in machine */
semaphore emptySlot = 100;

DeliveryPerson()

{
emptySlot.P( ): /* empty slot avail? */
mutex.P( ); /* exclusive access */
put 1 Coke in machine
mutex.V( );
fullSlot.V( ): /* another full slot! */
}
ThirstyPerson()
{
fullSlot.P( ): /* full slot (Coke)? */
mutex.P(); /* exclusive access */
get 1 Coke from machine
mutex.V( );
emptySlot.V( ); /* another empty slot! */
}


http://lifescheatcodes.blogspot.com/2011/02/comprehensive-guide-to-hacking-coke.html

