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$include <pthread.h>
#include <stdio.h>

int sum; /* this data is shared by the thread(s) */
vold *runner(void *param); / the thread */

main (int argc, char *argv[])
pthread_t tid; /* the thread identifisr */¢
othread_attr_t attr; /* set of thread attributes */
if {argec '= 2} |
fprintf(stderr, "usage: a.out <integer valus>W\n");
exit () ;

fatoliargv[l]) < 0} |

fprinti(stderr, "%d4d must be »>=0\n",atocilacgv[l]}):
exiti() ;

/¥ get the default attributes */

pthread attr_init(sattr):;

/¥ create the thread #*/

pthread create(&tid, gattr, runner, argv[1l])’

/¥ now wait Zor the thread to exit ¥/
pthread_join{tid, NULL):

fprintf("sum = %4\.n",sum);

A0Sl 038 aladninl e JBa

(R2e e e (Jag 1 e Aacy) o GJU Glea dlagae Joua e diuh e}é GAQ)Q&QBS Ol

Al e

Abhg ash 6 dllae MaIN L83 & ey eMain W) 2wl elle DA o Bl zalipd) oy

3 yal)

ISSN:

runner élliall gay luall
Glliall 45 5¢ll daaa tid Jsatiall Jiay WS cpthread.h dugy pll cale Pthreads galy aaes (s
(Al Slaglany ¢ uiSall aaa) bl Glials degana o il attr Jia LS il

/* the thread will begin control in this functicn */
vold *runner(vold *param)
;

int upper = atol (param):;

int i;
sum = 0;
if (upper > Q) |
for (1 = 1; i <= upper; i++)

sum += 1i:
.I

pthread exit(0):
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Advanced Attributes

Choose the options you want for this file.

Archive and Index attributes

File is ready for archiving
Faor fast searching, allow Indexing Service to index this file

Compress or Encrypt attributes

Compress contents to save disk space

EFS clald) ju2és PLBJ 25

Glalall Ui A syedall clalal) cpjanl Aardioall el s sl (EFS) lill juedn oUai sy
Osdsdall e Osardiuall daing Cus L] bl pe Jsia e Slila) Uil e esy (NTFS
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Advanced Attributes

Choose the options you want for this file,

Archive and Index attributes

File is ready for archiving
For fast searching, allow Indexing Service to index this file

Compress or Encrypt atiributes

] Compress contents to save disk space
Encrypt contents to secure data Details

[ Ok H Cancel ]
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Encryption Warning

N

You have chosen to encrypt a file that is not in an encrypted
folder. The file can become decrypted when it is modified.

Because files saved in encrypted folders are encrypted by
default, it is recommended that you encrypt the file and the
parent folder,

What do you want to do?

(%) Encrypt the file and the parent folder!
) Encrypt the file only

[] always encrypt only the file 1 Ok l [ Cancel
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/* produce an item in nextProduced */

while (counter == BUFFER_SIZE)
¢ J* do nothing ¥/

buffer[in] = nextProduced;

in = {in + 1) % BUFFER_S3IZE;:

counter++;
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while (counter == ()
s ff do nothing
nextConsumed = buffer[cut]:
out = (out + 1) ¥ BUFFER_SIZE:
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}
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niry section
critical section
avit section
remainder section
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Do |

while (turn '= i) :

critical section

turn = j

remainder section
Ywhile (1)
bty a3 ol Japd (ghag Y 4]y Galad) mpal) adadal) Jals Jadd aaly shal agas Jall 138 Gy
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Do |:

flag[i] = true;

while (flag[3i]) :

critical section

flag[i] = false;

remainder section
Y waile (1)
Gy o) eJBall Jams ed tadil) Tyt 3883 Y o b edobiall slein) Layd due) el oda (e
true J)flag[l] ol dolee danypy da3g ¢ true J) flag[0] ol dulee py 26 13 aaall
flag[Q] = true
flag[1] = true
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Do |

flag[i] = trus;
turn = jr

while (flag[i] && turn == J):

critical section

flag[i] = false;

remainder section
Ywhils (1),
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Do |

choosing[i] = true;
number [i] = max (number [0], number[1], .., number[n-11) + 1;
choosing[i] = false;
for (1=0; 7 € n; j++) {
while (choosingl[]l);
while {(number[j] != 0} &&
{(number[]1,3]1) <(number[i],1})):

}

critical section

number[i] = 0;

remainder section
}while (1),
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:TestAndSet dalss Cayes

boolean TestAndSet (boolean &target) |
boolean rv = target;
targset = true;
return rv;
}
dock iWs ysie e pupall (a0 (TestANdSet alaaiuly Jaliall sleiu) Gaiad dal e
N sl poal) adaball Gaad Gy dedll yum, cfalse 4sluy) Lol a0,
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Do |

while (TestZndsSet(lock)):;

critical section

lock = false;

remainder section
} while (1),

Gy Aikd U5 e Ol (sgine daad e Jead Al ((swap) il dadad (il X
dadll 32l clock ale LF',\:J),\ Jsaie e popaill e SWap aladiul Jalial) aleiun) 2w

ebal JSkey (Jae Slls Jsaie J) LU (false
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a = b;
b= temp
}
:swap alaaiul Jaliaell aladul) 30a5 daa) s @
Do |
key = trues;

while (key == trues);

swap (lock, key)

critical section

[
[
]
"
Il
I"h
AT]
I i
1]
o

remainder section

} while (1),
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:TestAndSet dalad aladiul 7 all abiall Glilliie aes (38a% daa) A @

Do |

waiting[i] = true:

key = trus;

while (waiting[i] && key)
key = TestiZndSet (lock);

waiting[i] = false;

critical section

i o= (i+l) % n;

while ((j != i) && l!waiting[]])
i = (i+1) % n;

1 (] == 1)
lock = falss;

else

waiting[j] false:

remainder section

}while (1),
Ao lsd iyt (g @l Gaian Jal ey caganall UV dajd Glaias Y oibal) otnesleall (ST
Jsax (e Alge A5k Gillara 4y TestANDSet daded aladiuly cmjall abball cillliie goes (sl
OSA) A cldaed) 3 3ab ook Jldss Jsatas o(@leball s N G n Jshy) waiting Ul
false adlany) )
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Jtla .9

G sl ) esall iy Gy zpal) adaall ASia ol asesd caaeal) Jilsall 3 Sl Gl @
< ostlasn Lo xs Galil
D Ofuld Ginee PIA e 4] Wil (g2 S e Joaie oo Ble 4l gl el e
.(Jul) signal 5 (kaul) wait &35l alis
Wait dalail) Caijei @
walt (8) {
while (S £ 0)
;//no-op
S-=i

-signal dalaall Caijes o

signal (5)
S++;
}

paldll maall uaiall ad e signal s wait lilesd) el ) eBbaall 066 of ay e
G oS VT b ilanad] el Ji clebaY) aal QIS 13 ol Aanll A e gl
cigl) el B gl silarndl Aad ol (e AT sl

p3a GDlin PlA (e cela N Ala 8 2l adaiall A8 da dal e Hilandl aladin) (Ko o
1 An) Al mutex Jsatiall 3k unyy Hgilandl a8 Slel Y]

vuﬁbgudlgquA\L§@;ﬂ\.10

DU aaaid il 8 ¢ gilannd) aladniuly 5500 Jabiall sbeind) Jlal Gl Al (S5 o
Jsas sl AT ehal IS o ety palall iall aliall 3 el asns ol Vsaia
Bang @y lgion Gl 13ay (Jsaall adie e dla d sy o e palall zal) alakal
AT haY die dens lgalazind (Kay ) callal

wait Zlee chal M3 Laaiad .signaly wait Julee el haed WiSe dalull AL Jal e
(sl I e Yas Ol of ebal) 138 o ol dinge e silandl 2ad (S
U] Ala Y s Jamy silendls pala Ul 5y i ela) Cig

wakeup alee DA (e b signal dlee AT ela) 3 Lavie alee Cigiall elnl) pln o
()
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Sy silandl dad o giing value Jsi) ioppaic (g9 Alaad DA e silasd) el
et A saanll bl gyl Canal) 13 oty sl SlelaY) ge Sy Jie L
@25 s gilandl il Capail) Glaalls )3T signal s wait cpiasdl Chiat wad LS
ehayl et dalie wakeup(p) dolesll asiis cladiyn Al chaYl Ci@g ) block A
P giall
oslanall Ay Caujal @
typedef struct
int wvalues;
struct process *L;

} semaphore;

S
(SU) Ala Y

void walit (semaphore 3)
S.valus——;
if (2.wvalues < 0) |
add this process to =.1;
block():

-signal doleal aaall Caugaill @
void signal (semaphore 8) |
S.valus++;
1if (2.wvalues <= 0} {
I'einove a process E :E['Dﬂl S.L;

wakeup () ;
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Jakial) Juadyy .11

s 5 ST ) el 4 ax0 gy N ilend) Gaind 8 HUSY) ) alasial o o (S @
Slelay) (e aaly Juiiy V) f.u O Gaall 13d o€a Y Gunay come Gl Gl Ul
(oWl Al b aagasall silad) Y signal dlee sa La 4] Laall ciaall) 5ykial)

LJalaall Juay) Alla U ciliay 38 cilelal) o of Jai cAllall oda e pi Ledic o

s S slandl A Jsadl) Gy s @ oshal O Cilse sl 80 Al o3 gl e
Q¢ silandl

o Ll o s wait(Q) Py s lexies cwait(Q) daw Py ofs wait(S) Mupy of pasil e
Fy M ol Ll of Gaay wait(S) dleal Py 3y Lavie Jiallys csignal(Q) dudead) P 32y
cobie JUB) s 8 Py 5 Py aalsiy oilaall opla 2w (S Y 43Ys csignal(S) dulesl)

Jla e
P, P,
wait (8); wait (Q);
wailt (Q); wait (8);
signal (2); signal (Q);
signal (Q); signal(8);
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(producer consumer) dligiually ilall A<da — Galil) CH<ia .12
ol padii WS aaly paie ) aals OS il (Olea 1 (a5 Asans 25y i @
Ll mutex ab Cua (lilpal A gana ) Ml U Jalid) slaiiad) daday i 5l mutex
1 asiagy)
Slo Ahadly Al pal) ae dal e full hloddly empty dlendl Lad aatis o
Ll Q) e Ld 0 57 el 2ind LeS el

Do {
produce an item in nextp

walt (empty):

walt (mutex) ;
add nextp buffsr to
signal (mutex);

signal (full):

} while (1) ;
Ll la) Ly e
Do |
walt (full);
walt (mutex) ;

remove an item from buffer to nextc

signal (mutex) ;

signal (empty) ;
consume the item in nextc

} while (1) ;
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(readers writers) Glilly o})al) 4l<éa .13

e B (ag (RSl 3ol cililee gle (a3 cibilandl) el A sl clebay) Blim e
oald (sl it B e (mpe ) ML (6B A5 1Y QbR Bl lelaYl (e cpes
SN Gapal) Ml (GBS T ef38) gl clehaly CalS a6 13 gaa B Al (e lilia
$) Gran Jsas «QlSU Ay (Sl Gajal) ) Jpeagl dasin Gl AICE Giaas i
(ol 13 ) Jsasll e AT shal gl aia

e Jeaie Al Ayl wrt s mutex ¢ glasnd) 40Ul Glblarall Sa ol Glehal dhlim e
.readcount

.0 4@l readcount yuial) Tay WS o1 dadllh wrt | silanals mutex silawd) fas o

creadcount yuidl Cuaat (gm Laie Jaloal)l aleonl) laal mutex ilad) aodid e
e Dl o(eLally QB bl Gn dfide Jsaie go e sag) Wit slendl aadiuds
e i sl pad) adadall Ja 3 Al JY) () aeading LS (B o Jaladl)

O ehal Ay e

walt (wrt);
writing is performed

signal (wrt);
Gl bl s Syl alaball b (ilS ang 13 il (B Bl il e Laadl e
Uy b iy e Bl m— 1 owrt 0y (b Jan Gisa sl BB 8 an ol 05k
.mutex

LW ehal Ay e
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walt (mutex)

readcount++

if (readcount == 1)
wait (wrt);

signal (mutex) ;
reading is pesrformed

walt (mutex) ;

readcount--;

if (readcount == 0)
signal (wrt):;

signal (mutex) ;

Ol el aen Lo} 20 Aaglie Koy 43ld signal(wrt) duleall (i€ 3y Lavie adf Laadl LS o
ol aaly ol Ly ok
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(dining philosophers) (s lally ¢ Siall daudlal) A<in .14

Ty Ay Algll b 30D @l Cum caladall Jolig Sl 8 agiba (gl 300 duad 2
sl Guad A e aags ol paa Al Jass Ay (Caguld JU pu) oS Rl e
sl 4l covse ol LD Jylay oalls ady Laiey caBle) g Jeli ¥ Cipuill o Laic
syl Lty f g Y LS canly iy g aaly g L) gy Cipudil) i Y o(gleadly siaed
ol b (A sl

Lo Ladie 4nse e Ay o e Sk o adiig anse e Casaddl) Jeasy Lavie

Cun elaw 350 IS i o A Ja adiagy ool 8 il JSLaa)) aal Alid) s2a yaiad
Gy -Signal Adee By lage jang o siland) @Y e wait dulee diwy age bl Cagudill Jolag
dagdll A siadll jualic aaea 33l @) siless dused (1o ChOpStiCk 48 stias & A58 cililasadll i

Ay

) Aelae a3 Jabaal) JUEY) ASEs Jay Y 4] gl i 3 obls OSE YT dal 13 ey
(s e alse) anl gt S dailly il ui b Taas 20Dl g la Jls
_ Chopstick 111 §

; ChOpstick [5]
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gl el Ay
Do |
walit (chopstick[i]):

wait(chopstick[i+l] % 5):
eat

signal (chopstick[i]);
signal (chopstick[i+1] % 5);

think

b while (1);:
sdalinal) JUY) i Jal H\<a sac elllia
gl a8 AUl ) Guglall ASY) e 2adi Y mesd @
e ohisie LS 1Y 4p35e Talaally Cagudidl mansh @
O b el &5 ey (bl ease 0l AB 53 Caguldll 48 Ll Hhloe ¥ das maws @
Sladl & e el o35 g3l Bl 53 Cagudidll Jadaly

<8yl 15

onl) i) DK Jag cclehal) Gn Gell) saal (Al Ay il e

Glideall 335 A CLAY) e Ao ganay o(lhall CYsaie) Vsl (e Ao gana o bl Cally
odgd (S Y LS calilay) oda DA e V) c¥saidl ) Jeadd) oS0 Y dua cc¥satiall 2o e

¥ aiall g Ml ) Y

e Aaal 8 Cilyal) Jals Jlad anls eha] (o e YT Al 038 e
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(sleeping barber) ailil) gall Ul :halii .16

(Alall cu)S ) ABLLYL QU S 1 e gsan A80Al (sl Lual @
e IS DAY Gsllia ) ash 033 13 05 ¢HL5 35mp i Jla b ol of BDlal (K
Ol s sl ol lsiia S
O Jla oy oSl aal 8 gall G dejs S elllin G5 Ysrde Blall G 13
Ll i gy el ol Ll @DIal
lly Bl dee Al galiyy i

:dall
#define CHAIRS 5 /* # chairs for waiting customers * /
typedef int semaphore; / *use your imagination * /
semaphore customers = 0; / *# of customers waiting for service*/
semaphore barbers = 0; / * # of barbers waiting for customers * /
semaphore mutex = 1; / * for mutual exclusion * /
int waiting = 0; / * customers are waiting (not being cut) * /
void barber(void)
{
while (TRUE) {
down(customers); / * go to sleep if # of customersis 0 * /
down(mutex); / * acquire access to 'waiting’ * /
waiting = waiting - 1; / * decrement count of waiting customers * /
up(barbers); / * one barber is now ready to cut hair * /
up(mutex); / * release 'waiting’ * /
cut
hair(); / * cut hair (outside critical region) * /
}
¥
void customer(void)
{
down(mutex); / * enter critical region * /
if (waiting < CHAIRS) {/ * if there are no free chairs, leave * /
waiting = waiting + 1; / * increment count of waiting customers * /
up(customers); / * wake up barber if necessary * /
up(mutex); / * release access to 'waiting’ * /
down(barbers); / * go to sleep if # of free barbers is 0 * /
get
haircut(); / * be seated and be serviced * /
} else {
up(mutex); / * shop is full; do not wait * /
¥

}
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(cigarette smokers) ilaud) clidas Al :blii 17

e 5 ylaan (il GAae ehal IS a5k Cus (S ehals Ak Gleha] DG WAl e

(Rl Msels (Byss eq) rlise DB Y Al chal) zlay o

iy Laiy el olsel Gl ellg 5 caill AT el 5 3ysll Adadl clelay) aaf by o
D Gl KAl e O hae SN el aY)

=Bl Ol albiay (Al Gaadl ehal) ash dus Al Je B e uisSe Al puan o
Aalall e 13Sag Alglall Je daa (e (isSe sy ASOY agh 2 ey clgiiadig Bylans il

S ehalls Aol cilehal) Al galiy iS) o
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okl .18
(barally Slal) dailaial) Ligiadl cliad b §rdlue Aiglaial) cls)aY) dlam of oSa -1

@A.A
i B

1)) qoaia dgben Glaghs Legdl ¥) Baa e SIS plasaia digiually giial) Al of ¢ psll Je .2
tGlel Ao 13k

o A
i .B

Al clllidl) jd g e oal) adaiall ASa Ja (2 -3
aaal) LA
Jaliall alesiuy) LB
sl Uyl .C
Aasaa CllaY) ases D

:A85anl) s daled s o(aiuly yoal) TestAndSet dalss .4

e A
i .B

PU:W@UMJM&@! ..JLQ-.IM L*Qﬁ ‘S@;md};l‘u;sjle; ML ‘))él.ﬁ:h.uj\ ‘—i.:):-{\ .5
:(Jwl) signal s (Lkl) wait a55aill ¢pls

e A
i .B

Glaleal) 3455 Gl (e Ao ganas (el Csatie) C¥pall (e Ao sana (o il il .6
Vil s2a e

e A
i .B
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