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Classic Synchronization Problems

B s Ladie (Bl Jagyd (383 e i)y moall andl) Al Ly o] —dril ol e sl Basgll b
Oo o)) el Al Aalles b pasiad ) Sl (e el e AT Laasl LS L bl A Loy dialfie Sibiles
Salss Jie) (ssenal) attia ALl Al e aaiad S sl e ) 028 £l - land) Jagyd (3Ra3 pie Pl
cygilasedl sl N mutex Zialyall JUET (e) wliie IS el (ggin s gl ) (Uabually 43l dulac g 5,13
Lo ¢ Bhand) Jag i g pre ) o) g ililail) arana’ b ddbide ibaat Lol uidls LS . (monitors clalall 1)
IS o daell e Aialal) ool 3idas Cas cBasgll o3 L asanll e plaill G ) ga5 ) hlad) el b

A DI a3l

https://manara.edu.sy/



https://manara.edu.sy/

S0/l S/1d|

[ K> 4 | LY
el clic Alaag Calsl) (g)lal AlSiag ;J%MM e Lialyall géa:wuy\ JSLad) e Cayll o
T JSLaall o2 s A€ 7yi @

| Classic Problems of Synchronization a SwlJ/ aioliaJ/ ‘JSLul.Dl

JLail) sam 3B cps Ay bl ALy Jualsill o Gilidaall (K05 (S B9 pia lilead) G Juai¥) any
Cilsall 038 Cayald L52ame Ysba alla DS Gagan b a8 gl Gany o Y el lileall cy ol
Vlsall ) Jgasll Glaimg ganll uindy dalial) o) el Allg cliasll G JUaiY) Gos 4SSN CAUSE auly
tlgie Gam o2y (LB daials Aoyl
Algionally iiall Ao @
Qg ol @ Aia  ®
aladall ol 8 4aldll dlSae @
Aalyall il ysilasedl padioss ¢ JSLaAll gl 3 L s - fike Aielye Jaladie IS HLASY (JSLEA) 030 p2aiud
alpall JU) plasiad Jslall o3¢l Lubadl) clindaill o€ dlld pag - Jolad) 038 o aail Lol daplall & 038 oY
LAl alygilasd) e Y mutex sl

The Bounded-Buffer Problem ssias & jial 4i<bna I

da b A 038 Ja )50 gl Bale padind o4y dganal) (3aall Al ) Tl alas & Wl L)l

Producer > P Cosumer
Buffer of n Slots
igially giiall LSk I

Ll b ey A llgionally ccnalilall i 63 geisall tlilanll (e (e s Sllgicnally iiall Ak Gars
o ikl Dlginl Allgiod) Aglas arey 2l Jo cizal Gl sdar gl ald pre laca b ganill (adlig
8 Csa (R
cllpiwodly priiodl @l o 89 duunii i/ @ua/g,o.//‘
Al 058 ol clliee Cgall Ciaall 5% Latie clily A3l minall Jola 13 rcdal) ¢l daa slad
il Sl b s lae csaaal) Ll dali
Lol 06 ol )l cgall Graall 5S Lavie il @Dlgind) clgival)l Jola 13 1cdall ¢l §14
cllginad) Hla iy L caSlgioy

cllpiiisol @M/mk‘

https://manara.edu.sy/



https://manara.edu.sy/

7\

Dlgiad Jslas o lgiunall ¢y Blae oIS 13) uﬂﬂ&ﬁ_ﬂﬁf\jﬂ il i) Jylas o ginall o e ST oy
ﬁjLLa.il oMl gl Rl (e il

Byal) 8 . Gliae cgall el IS 13 il JatE SF RS aay ) Jii of L) il e qany sl
cAT B gl el sda b T (A ciall ylady ailh (gl (3al) e aic cllgioall L ardion Al A0
e qom A Al Byl 8 gl gl 3aal o ang 13 0sSall g ) Jiy o lgionall (Ko cdiplall (g
Sl gl gy ails ccizal) Gl 3 bl

aghaliy) o of Oflanll BIS i Gus 3gan Giyb ) aliall e Jall (525 38

cagal QR ) dsastl 8 oSatll clialall ol cblay) e Al il pladiul U] o3a da S
Algicadly mitall ¢ Lasliall Zialiall (Jlasay ol fiduall

A0 Al 8 dale cllgiad) il cillee s

int n;
semaphore mutex = 1;
semaphore empty = n;

semaphore full = 0
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while (true) {
produce an item in next produced */ */

wait (empty) ;
wait (mutex) ;

add next produced to the buffer */ */
signal (mutex) ;

signal (full) ;
}

zitall 24511 J<al)

while (true)

&ait(full);

wait (mutex) ;

}*.rémove an item from buffer to next consumed */
éiénél(mutex); signal (empty) ;

/* consume the item in next consumed */ _

}
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When readers are accessing the When Writers are accessing the
database database
Reader 4 —— Reader —
Reader can Reader 1 > Readers can’t
Enter Enter
Reader 2 > Database Writerl Database
Writers can’t Writers can’t
Enter Reader 3 > Enter
Writer —— Write2 —
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mutex = 1; semaphore rw
semaphore mutex = 1;
count = 0; int read
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while (true)

{
wait (rw_mutex) ;

/* writing is performed */

signal (rw_mutex) ;

}
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while (true) {
wait (rw mutex) ;

/* writing is performed */

signal (rw mutex) ;

}

all) a8 23 J<a

while (true) {

wait (mutex) ;

read count++;

if (read count == 1)
wait (rw mutex) ;
signal (mutex) ;

/* reading is performed */

wait (mutex) ;
read count——;

if (read count =
signal (rw mutex) ;
signal (mutex) ;

}
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while (true) M- :
wait (chopstick([i]) ; FansRn s
wait (chopstick[ (i+1) % 51]) ;

\

/* eat for a while */

signal (chopstick[i]) ;s
signal (chopstick[ (i+1) % 5171) ;

}*-tﬁink for a while */
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Semaphore Customers = O0;
Semaphore Barber = O0;
Mutex Seats = 1;

int FreeSeats = N;

U= o of diloc
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Barber {

while (true) ({ deal ~
/* waits f%g a ~-gustomer (sleeps). */
down (Custom

A=A
/* mutex to protect the number of available seats.*/
down (Seats) ;

/* a chair gets free.*/
FreeSeats++;

/* bring customer for haircut.*/
up (Barber) ;

/* release the mutex on the chair.*/
up (Seats) ;
/* barber is cutting hair.*/

Uyy/mgiw‘

Customer {
while (true)
{
/* protects seats so only 1 customer tries to sit
in a chair if that's the case.*/
down (Seats); //This line should not be here.
if (FreeSeats > 0) ({
/* sitting down.*/
I TeeSeats——_¢
/* notify the barber. */
up (Customers) ;
/* release the lock */
up (Seats) ;
/* wait in the waiting room if barber is busy. */
down (Barber) ;
// customer is having hair cut
} else |
/* release the lock */
up (Seats) ;
// customer leaves
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