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PO: P1. P2.

while (True) while (True) while (True)

{ { {
wait(S1); signal (S2); wait(S2);
cout<<'C’ cout<< A" cout<< "B’
wait (S1); wait (S1); signal (S1);
cout << 'C" cout << A" cout << 'B%

} } signal (S1);

;
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producer: consumer
{ {
while (True) while (True)
{ {
i Sy g wait (S);
wait(S); wait(n);
o o wax paie o3Il 8 o | paie Sy (pils
signal(n); signal(S);
signal (S), signal(m);
} b
} {
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Process1: Process2.
{ {
whiledurni=1) while turni=0)
Ix do nothingx/ Ix do nothingx/
/xcritical Sectionx/ /xcritical Sectionx/
turn=0; turn=1;
} }
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word A[1..64][1..64]; /* word is 4 byte
for (reg int i=1; i<=64; i++)

for (reg int j=1; i<=64; i++)
Ali][j]=0;
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plus .ail o False 1o b Flag adsl jlaie g il o5 b phuo wilgi (o .oiciwsd 3 05 51 )lo P1 g PO s 8 g0 e

Pi :
while ( flag [i+1 mod 2] );
Flag[i] = True;

Sl

Flag[i] = false;

fowl guzmo ) b &35 51 S

A3 1y xiaT 53 90 ol o 12 o2 o 50 810 plod azuilizy il ol iy y85 305 900 4 PY 9 PY sy ,9 90 11

void P1(){
Print ('A"');
Print ('B');

Print ('C");

Cogd Ol wial 8 90 JolS (sly2l L 48 Wilgh oo Wglitio aidy Slui 4z (a2 1
void P2( ){

Print ('D');

Print ('E');
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process A process B
wait (X); printf ("'b'");
printf("a"); signal(x);
signal(y); wait(y);
wait(y); printf("'c");
printf("'d"); signal(y);
abcd ¥ bcad .Y badc .¥ adbc .\
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Shared Var

Turn: Integer;

Turn:=0;

Pi : While (1) (Flage[i] := True;

Turn :=(Turn+i)%2 + 1;

While (not (flage[i] Or Turn==1% 2 + 1);

Critical _ Section;

Flage[i]: =FALSE;

Turn :=(Turn+i)%2 + 1;

Non Critical _ Section ;
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Bool lock;
While TSL (lock)
Wait;
Critical section
lock= false;

Signal(block process);
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P1 code P2 code
Ll:..... L2:........
P(X) P(y)
Print(A); print(B);
V(y) V(%)
goto L1 goto L2

—_

D95 (o Camy o 4 e P2 PL plojon (sl

—

25 anlgs (BA)® Ll 298 -

-

b panass osjls s cdg P2 uols 5l S P1 awlys 4 sl oKl -

-6

ol go (Lol y) b ygdlons 51 oolicial J3¥s 1) old aig 35 51 S plas Y
e o S Jo Y Hlizo Lol [t Jo )

Jsiieo il JSe Jo- - PRHJERINIVR



wWWwWw. Asansoal.ir

daly U lw (wlgd g3 Curdg (] 33 SS1.00b (0 325 O ygno 4 o duw 9 PA U PO 51 anijlo g 0 glyld codmmw —1A
Sl o0 e 4y 35 1S 340 y3lo P3 o510 5 bawgi A auio 31 550

Wyl G929 Y 3y90 Sl W yamass
C B A C B A C A

) 1 A A 1 Y Y ) . PO

Ty [ r |- v [p

Y Y 0 . Y Y | P2

a ] £ Y . ) P3

Y Y Y . ) ) P4
D)3 3929 Cun (o g8y Jlots! 398 Cuslgs )3 bl Iy Y sl (oo Cas (589 (395 sy Pl Sl Y
sl (oo G (p 989 398 Cunlg 3 ool I S5 ¥ )13 392 Sy (r £989 Jlainl (398 Cuwls )3 ploal 5 JS .Y

€ 1S ol pens Jsloio Jlo! —18
alidl> o pae il o pae )
755183555 S poe dehls o il g e anlE o e Y
s g (gl addy wiile (e Jlosl (2569959 Cu e il g pas waild Cyg e T

95153955 o e daisl § 5l slKen @idy anlys - ¥

TOgu (o0 i 1 Aol o (yus O yguo Az 03310 1 Cdg Flo) Iyl o 0 =Y
S e ool sassls y E8g 5l 0g3 JulS gl lie 4y asl o )
QB.»J‘SAM‘U Lb:\.obfu_u‘_gota.; u)}.acbo..\.i)‘o).v uﬁj Y

Qw‘snwbdﬁbfu.uéjm G'LA) c.lol.o.a)ojdij.A u)}.adJo..\J)‘o).' uﬁj ¥

-6

cAl o et 0d3ley SG del e 4y g e b Aol o 003310 5 CBg e A (g5LS b s ol o -



www.Asansoal.ir

C0iS oo ol 1y (6! aiwd 6 wiwamw ;0 JOL s 115 slo 4y 35 51 Soolas -1
e oo (Byme Jole prasw a1y )5 ol Glo adlip Lo a5 conl pmngs aslip b o9 -

aled (oo (Byme Jolo e |y 22l sl sy 5 (5,5 160555 S (s aslip o Cel g adliy 0y o8 T

aled (oo (Byme Jole s a1 g anlin e a5 Col (ph sl (b (855 T

-6

led (oo (Brro Jale phasw 0 | (a2l slo aab 5 (29,5 163959 SLealins L &5 sl (g asli (L) (o8
bl (o0 e 325 o 4935 51 Solas” Y

] b33l s wyiwd 0 033l Cuglgl 5l e DMA o s coglgl

ol DMA & o s Coglyl 5l Gt (Lol aladl 4 0aijls (o yiwd Caglyl - Y

el iy 0033l Calsl Yoame 5 )00 (29,5 5 (5355 adlge ay (S Slol alddlo 4y (p s Caglyl T

ol 15 50 s ool Jlasil g9,5 50 ks DMA a9, jo eusjls, - F
E sl A1 o) STyl Lo poamnns shio] B ¥

0ai3lo s 5l oolawl ST -V alio 5l eolaul Slas )

el 5l oolawl JBlas ¥ Gl oy J8los -

fabl (o0 guome 5j )l plas 4S9 b Joallygiwd a5y )0 V¥
255 5o ©ye Jedllygiws JolS slyz 5l my adBy wiald ) o)
25 Dgo Wl oo Josdljgins (28T 5lan adBy wnl)d pyn Y
2y 50 Dyge Joallygis JolS izl s azgi (g0 adBy £585 ) om alolidly asdy wiylyd Y
25 0 Bygo Joallygiws JolS syl 4 4z g5 o @Blos 5l om0 aidg anlp ¥
fapd o0 &) Sl 4z (510 addg) aoli yy addg —Y
slme yeé Slygiws 5loslaul ¥ e (313 @in Gloj o)

Groais ¥ ST 9 S99 oS S T



www. Asansoal.ir

oo VoFe

s SY g

fass glo |y oz )i (ws 0 1SSl 3929 SLI 50 -
fausS by 1) S S50M 6 o 9 0335 50N G oo glas =Y

Acb Slxins 1ol Gload 1 pizrod g bl oo 0318 plass | alidl> 51 v 38 F doli p S 49 45 uS 5,8 Y
Cwliw oS 4y (A0S glo )l Slxiuo a4y Cawly 4 o 31 1) o 5 4 dols 51wl alidl> o cod
93,18 axiwo (adi iz LIRU 26 3551 canlow SoS @ (0 FIFO 26 351>

95 ol yod 4 B g (Ko )5 51 6 S gl sl o oly S0 g 0010 T 1) Glgmalid 403 o 595Ul —F

1Y o) byt bRR 9 SRT (slo gy b tiuilo lo905 sl ouial 3 Jgur yo wigly iy wsleSlol =

dwlod dwlxo g9y 3 30 1y (12l Gle ) S (loy (paSSlao 0855 w55

aslp | A | B | C|DJ|E

és)sdlo} . \ Y f 14
helaly | 6 | ¥ | v | ¥ | ¥




10
11
12
13
14
15
16
17
18
19
20

Al

21

22
23
24
25
26

27
28
29

30

31

32
33
34
35
36
37
38
39
40

-

-

[www.Asansoa].ir ]




www.Asansoal.ir

009 (o0 (579551599,9 G Joallygiwsd Gl 69 )5 1S Jolis ouilo yy gl Joadlygiws as g0 -
A.EBS‘WS.JJ.BSY JLE:.:I.C;«.:.-.&S‘J,L'S-\

aidy ¢ Jlasl o J s - ¥ aidy o Ul conrdg ¥

U5 (0 Crmetd 3330 pIAS oy Aliblo 45 T Jono 39w o0 0ilas yledy Alidle &y W 0015 31 cuus Sal a5 olSin =Y

cllSs s Y RTER I S
ul'(’r‘;' alasl> a)‘L‘J| ¥ u-’-':’i‘ C,‘....ul._..u ¥

(o0 GUTT 3130 P18 (0 5 15 3 (s Zptaus o 4y VL Zgbous 31 4 0 Aliblor o alus &y a2 by =Y

pRVL
Cedybs tals” ¥ S 40 Aly30 lal3dl )
sty oy Shals - ¥ aladl> a4y 0035l (g yaws Dlads Slass als ¥

C3guls o0 51331 Cowr (Fhg plas s bogspo pj oy i —F
S a1y J 5 B i (5 pidiont B! Jole mitamms &1 oo guads (3] bl 1y Ceplelh o il (g1o 5 gusols™

"o 5al Cowas 1y 3T 05b90 9wy )5 4oy

RVRESCHPRES | s ooy ¥

Tabd (o (Ll (Fuw > a1y Jolo it druwgd 9 Slmf 50 (5510 (ol (glos)3liws asgamo 4 3 plus -4
SRS ~gie S e g sl = eyl 5 oMbl lilis - alidle Cy pae —anl )
oo i3l — o Sy e g (S0 Hloj = (ses! g DleMbl cblis = alidl> o pae —anlyd (¥
oo s = Jale s @y (g s = Jale o drsgi= alidl Sy e ol T
)8 — e s 4y (a0 = oo ompas drasgs = @il g ppoemalp T
S P30 6l 4l 9 /Kae ¥ 9 95955 S oriligi U (ileS (gl il 95500 YF (g doli pp ST it S5 0 5T P

Sl iz 00310 g 31 oo bl wuoyo il 5L yloj 9495 )

\v . ¥ & .Y .Y LR



www. Asansoal.ir

00 (oo wgmine Alidlo Lo o 53 Jolo s (Lol (b Codginns 552 4z 35 plas =¥
s J oS g el Y ENCRJLIPS AT
S50 e 5 panass T oo sl soxile; -¥
Pl (o0 uilyd Sloml (Yo 310,90 plos —A
ole ot i S Sy allf -l 0y glome Bl (6,18 - e (sl s S5
Slos Joall ) 5> ~29250 wiyl B basgs Rl —opazr (gl azws 5T
Sies Joadl jginss sl 0yglome L3l (5508 ~apoz (gl aiws JI5-F
Jole i Lawgi Canas S a8l - sate b Jole pis o —apoz gl arws )5 -F
Tl 4y 35 plas 4y bogsyo 3§ iy i A
"ol 12 0ol ¢ ol alible 4o ¢yus yb yamo & g Cowl &1 il alidle 0 a3 890 diyl,d "

‘_'élxo -f é.l;usaél.o] ¥ él.o.ojéjw Y oéLaT A

bl (o0 gz )5 el (Sl 5l oolisiwl 3)90 53 4y ¥ plus —1e
s 5l ats Sliae Sl 4y )5 gl E g9 )
gl |l lole pamas 2 (59, WilgT (o0 1) haw slgB T
)0 357y At Cllo 4y anyld gl 4y 5l S phaw B Cunoe sl T
S i s e 3 )18 rlans (el glos sl T
Cagus 1y2] (gl 0uijlo o2 g9y y Wilai oo ddud O yg0 plus 40 -1
Ol (P 23z s T sl odijlon wiz el )

Oykie gl aails iz pian -+ ¥ - RYPRRCE PG I |



www.Asansoal.ir

105 oo ol 1y aiud 525 plojlur (sl I (golaai ay 35 plas” —IY
Vi 5 = Gllaal collB = oS cullB - CleiSy glo Loy -
Jo> ol = Gllaasl Colili= o507 wimms 5l Culom = C31920 sl Jaly - ¥
Jox Sl = Glabol colli= (58 il Salas = 31550 508 sl Loy T
Y S - ipabl bl 52 - SS9k (sla ey ¥
OIN SRS (o0 ok (il ol glyal d Gl H3 1) 395 sl Ll polie Hab 4y wiulyd 98 51 il b g0 &5 (Wl 4 Y
Ty o5 (00 42 i plonil gudo 5 4y

Lo Ly ¥ KoyS Y Lon oY iz Jlamdl -

Sl Jliio jlazil Jlos! gl cpuiolo 0509 Jrordlygimd 1 ooliin! sbl 3o 3l aiy 35 plas” —IF
S5 092y (K )T St
A8l it 4 3959 s Wl (go anld calpli o fs Jyiie il T
il o ol T omsly oal iy ool a3l ¥

3,5 3929 oy o2 1Sl - F

ol (o0 U ol sb (Shg cjr 3)90 plus 18

ites 2l Jlo o 5BU 0 wnld aie oloj 52 55 o

ol axaby JBU e ally o anld S LT

D5 oo ol oylg HBL o 4y, 5l (S Jlasl Lol s S, LT

oS oolizl B doe (sl 0ols (slo puiio I ailgi oo Jole pimems (sl drg, ploi -
Cary S 09355 add” G (3t paplio oy 0 1P

0765 ks po adl alys o5 Gloj g 0 1) (rie o gD Al S (gmy -)
8,5 e bty aete T olgm o)le Jlast ol ate sunl P &5 olKin gy T
A3l 6,508 gte Hlanl o wilg oty Hlasl (o ly caie ganld as WK pa T

225 JLase 1) g5 ples 3l (6,500 auo wilgm ojls Jlast ol oante ganld AT ol e T



wWwWw. Asansoal.ir

O 3900 4t o (5l Cannidg 451,500 349 R1,R2,R3,R4,R5 sl g P1,p2,03,08 slb sl b paas K 5 —IY

] gazmo 4y 55 plas Al 15

3 Pmass
RS|RA| R3| R R1|{ R5(R4| R3| R2| R1
0 0 0 0 1 0 1 0 0 0| P1
0 0 0 1 0 1 0 0 0 1| P2
0 0 1 0 0 0 0 0 1 0| P3
1 1 0 0 0 0 0 1 0 0| P4
wited KiwF - 0 P1,P2 glaasl WY sl ol Sl )0 s N
AW FORRIRNICH | S IPCINORENS § 3,8 S 1 00l ol b 1) i Comdg g3 (ooi Y

fably (oo gmmo (1051 (b ity )9Sl Ceonno 53 4 35 plas’ —IA
2235 o |y B o3ladl b Ssly gl 9 035 (50 5550 Sl 03T oo Sl alidla o 5l dyl eI
wn 3 oy B o3l b Ssh dgl g 08 e 90l 1) aliblo (G5l e oS T
w23 gap 1) (S oshl b Sol gl 5 WS 0 5500 Ll ST Jore 51 alil 35l ()0 st T
3l g 3l Lol (slp Sol cn S gS JUis g 15 g0 5950 Sols oyl 511 alidl 5l dol s - F
R laSY ambio Wz pailg g0 P11 > ol oud oaliius! (i Y (gL ;0T 31 ST (o Ao i S 50 1
 pasly 4zl
may ¥ YofA LY Yevf Y AN
1 of eslgo (oo8 abold b g uis' 7,5 alidle 5f g ool T 51 Ayl 51 b 1) aialyd Sy 51 (o) 48T Jole priammns ST =T+
009 (o0 (gl oduiy 4z j90 4y Jos b 1SS s alidl> 0,4l
EECT TS b 4S5 &S5 T A sy S G 4S5 4S5
PO eKileo (g S5 o 51 (golusi (lo3an job ay ud ojlr! of 4y 4 Wbl (61581 Cudkuw &g J4zxo 0030 5 ()T )0 4 (Sbgy T
83,10 ol dz (S o ylg azxbio 0 Lol SO o38L (gl 1y (SEwe

orgas bl - ¥ oo Sl - T o c2l&s Y ozl ClSS Y



wWww. Asansoal.ir

39 S Lol cawly 4 o 3l e 5 a1y ) (53l Oolxiio (gl a0l 1 g Ky i g0 o137 B dws U1y ol alibl> —YY

(@RY-X «® é) )’5;\.0 4.&53 ).;U )lS ‘S'd.n.‘ BT Olxbe 0‘\':‘ )L! ‘5‘)._’) ¢ols u\.ﬁ',’. t) Ao 0'4.55 4.955 o.\:@\‘ LRU p-'i-j_)’i"

1,2,3,4,2,1,5,6,2,1,2,3,7

Ww . ¥ 1 .Y Yo .Y A D

51 035 45,5 (gl el el s 53 (le (20 1) (52955 59939 500 ST G olws TY
Lo ools toled = addile dawgs  Suilgs = oludl lawgs oyasles LB )
s sols ules = il Jawgs xidgi= cudle Jawgs Juslgs> -V
bl )= cpmile Lawgi Salgs = ladl Jawgs oailys JB -V
SlbLs - s ools yigles = o ools 28,5 - ¥
HB oiligi-oyuilys ar buwgl 45 e 30 08,8 518 G Sammpd ol (B0 ol @l S 2 gl o3 oloy TF
394 (o0 ool 4 (bl (uw yiuwd
3% 36 T Szl )
3% oloj - F o> m609y9 JE plej Y
Sl "0, @B U 15 (6l 00331y ST gs (o S ol A8 gazeo 3| Sl 3 (550 el > YO
RR-SRT-FB ¥ FCFS -SPN-SRT .»
HRRN-FB-RR .f FCFS-SPN-HRRN ¥



wWww. Asansoal.ir

(5, i Y g

oy0i)fe g oS 050 |y e G 51 25 (o alaod 2 gad
TS Cuwlg 53l (o 1) (orilio 4z wiylyd 2 S (asidin "3l 090 joii” (ygiw 5o (I
95 Ceadle Jope) - pud b sl G (31 JUo 9 priancian o (LS a0 Bl (o1 59501 1 o0 Ll s (o
(aales ol 1) Loyl

S92 90 &l
R1_| R2[[R3| R4

\IAT'

Sl pamadd " Lol yislas b 9590 join

N 2 2 2 2 Y
. [ )] —"—T P ]
P2I[ v (| « || + || » \"__A .

B3l ) | v | o Y "_TT

AN rl ”9 NE; ||

P3| - . Y f" . A T_ "

oM gl s )y (Fleegas wl gl dslip g i S 5,5 0os plad 2 0gdle gl 0uijlo y wig Jolo i Y
Ak 75 1y plaS p2 g 03903 Bl |y Sluogas (nf.auled ool )3 Susio slo 0uijld 5 b (g5luwn

o yoi VoFe DB ol g 00 5 ol 1y e d il y sl Cawlow 310,90 g —F

om0 3 £ T S s 3 1y U S S 550 plRatg e slanil Enpo p0



www.Asansoal.ir

s SY g

] ol Sl 30 oo <39 ) Jgus 9 QLS TP U TP+ axbo v jo8dl a4y 4z i b —

3L 0y90 jo
R1 R2 R3 R4
P1 . . . .
P2 . \4 IAY .
pP3 \ . . Y
P4 . . Y .
P5 . 4 f Y

Al ouds e Wl goiils i Laadyl )8 (05 cuodle Jolp0

&l o)l W Jole o Ol F Lad
[ )

1Yo GV axan

FYe G f1o olxio

YN G YR Olxano



| Dwoles | @l | @ z K o Gy 2K Cuma g
\ X all Lﬁj\r_ \
A\ X - @l A\
¥ X z gd\.ﬁ: Y
¢ o giﬁ: ¢
o - gg\_‘; °
1 X - wile 1
Y z Lﬁj\r_ Y
A X all gile A
q X z gile q
Yo X - gq\.:: )
) X 3 qu:: R
VY X - gle VY
VY X - gle VY
Y ¢ X z e yé
Yo X z Lﬁj\r_ Yo
V1 X o e 1
A% X 3 qu:: A%
YA z gle YA
‘4 X 3 sl 14
A\l 3 @l A\
Y X all gile Y
Yy X z e Yy
Yy X z e Yy
Y¢ X all gile Y¢
Yo X o« @l Yo

www.Asansoal.ir




www.Asansoal.ir

st el S LG Gaa s SES LT RN EVIVE PRTRIY 4935 5 Solus
sl ols L f

ool als .y Candy 8 old .Y oals ol .Y

12555 2 6 VL Cuglyl 3l 5 ole addg 51 S plas (Multi Tasking) by Wiz Jole gl 5y VPR

Tasbl
O ol sy 5 s <3,k 5l aidy )
IO Jos oty pdlel il olstzus 5l addy Y

(Clock Interupt) Ol (Sl el aigy (¥

shol alails )5 5l 2 ol 4 olss 2 e bl 4 aisy L F

?MQGMCQ_B)J.!GJAEWLSB{lbé.ﬁjb&ly’lj'hﬁyoldf -y
6oili alail> ¥ hol abiils .Y sl aliils LY ol aliil> .1

s o0 ol 1y 67 9uslS” piaacs S sl addgo 51 iy iy yai @38 plas ¢

6T $39)9 Sl sy pae winlh Cy e saliilor Sy )

L')l)‘-)[: ‘U;‘))'Ul: Lsu’ “‘U)! ‘JALC [ —— ‘)|}§| Coww -V

Ol asliyy (g5 5 (509, Jilog calail> 22505, v

Qlﬂ)tfuljﬁ..\.;il)scg,iumléjb;&j -¥

b)ﬁ-
Bl (g0 a8 S 5 yal Cumdg b oo o Jold 4y 38 alus -4
s blas .Y

b, )
J-ol&p-:-«.:..ujL:J 9,94 Sled! L F LAJ.:.LL:A ¥

[ "- .

30 2.5 9,190 51 Soolas (ound &)9) 03,0 Lole

s S o P
..\;;SUA)UJAEWJ{COJ,..\J)IQMuwhdglpﬁ}lﬁwaujlana% g
22l w5 Gl U o le s il Joa Y

e S e atle ol el e ol ey Jols s ¥

-w'%ﬁﬁﬂkhwéjlooﬂ&bwéow!%u -¥




www.Asansoal.ir

Todly (g0 wiulyd Sgue Cl> Jolro 43 a2y 38 plas -

el [yl oolal g (590 alidl yo 0l - ¥ el 12t 00lal g Lol aladl> o anlyd

ol gl ol i g (gilh adabl> o anyl 3 - F el gl ol lazia g Lol alidl> (s anls Y
Sy g Syl prgead Jaloo stz 51 55 slo aia 38 31 CSopolaS —A

5 sla eols WY () Ji,S slo aaliyy Y

sl s Sl ¥ e 42ty T
Tl wglicte W a3y 38 4y b 5 oijloy 12l OVl 1 (SKalas A

anlp ol - f Js s Y 2l cd Y i Sl )
9,5 0929 v 7 (gly ) OV 51 Swlas 4o

&Lu: -f Sgdana Y o.)Lu] . l).>| A

Sl 05 (SMP) oy 2830 5 Wiz (s 5lare Slasin 31 515 b dis 3 51 SKaolas’ 1)

ailfaz> ool g dilfazs Joallgius WY

» &olge ouijla,y Y
o 2t akiil> - F sy kil ¥

ol 00,55 cetinnes s Jole i o9 350 1) v, S Jole it (it 35 (5 loxo —IY
s —(g0g0e - ¥ sy - ¥ i (sogas ¥ Gdges— a3l




wWWwWw. Asansoal.ir

- (flag=\ adq
while ( read and clear (flag)==+) wait();
CsS (G")"' 4-U)
flag=);

wake up(, sl s b3l 5 51 S9)

JMe) bl (oo gans ailer 90 Canibon by (51, L @35 5 Saalas —IF

el (B 4l g0 cailos al;_'.il.:‘@...\f;xla)l,.w)o A

...\;Su.ojolaglbd.gl?p Cailow W5 ol o lge L I §

wilay éhelﬂytqo,)ijzl)owubjbﬁs_i:.:)l.\ Jlaz>l .Y
U JE R UCS VRV )Ué:.;l)od.:.:.am‘_;.jbx&ia)lo Jublw,culuélf iy 50 Cailes al:_;:l:..@m.f‘_'ﬁla)y sy L f
wdilay

Sl 5 aay bl Yo 8 (g pl s yie gl Jladlo o5 (3500 50 Nigd o (2] uig yan ©oge aPY g PY syl g0 —1F

Fdl 0 o yol 5 sla @iy 35 51 o,y plas w2lyd 9o Jals
a5 Py Py us

a=)\ b=a

Sl Sy 8 ke g sl e io b C et Y Ll yio b,lm,ugwdww,ma.cﬁou‘ A

Wl L 8,0, D polis s, s ¥ sl yio C ke g sl o Sy olas p@, b ol .Y
o3l U8 a5l 5 an38 alas O3 (50 Trbo () daly a5 1yal o A 5l asyl bl (o o 3 18

?J)lu\j

RSN ool Kl .Y Ca o0 ¥ Hlize Laxdt .1

S5 (g0 031 3 1) sl S plus’ ( Swap) Adglo Jordl)ygiuws —1P

e, WV Fliza jlasyl - ¥ Sgames izl Y



www.Asansoal.ir

VI AT S il (19 93) KT g (u-lg go) RY 9 (uolg aus) Ry &o Ay g

RY g RY ol oSy Lot g0 o Lz

2 LHRY uslg 95 PY wiyl)s .0 o RY a>ly S GLali g 9,00 Hlasl ys |, R)
39,00 )Ll 50 1) RY uslg 9o Py wial 3 0O RY waly o sloti g ol WL 501y RY wsly oG Py Walyd o sle
S RY wsly oy Lol

?wincﬂla),‘,oo)k@ plas

el iy il olgds yarass P9l fpal > o PSR |

Wb 4l g oS b, 1) ol ulys s alba louul)3 aen a5 058 4 el PY Sl o RY sty o aass LY
955 o el byt olal Sel PY a4 RY Slasly oS, arass ¥

el ey Gl oighy3 IS aabsl el iy iy 2l o g, ¥

flol 435 oIS Joleo (gl s yilo o5, 29590 50 1A
ol oals elazs| b e 4 ol s a5 mlia olass .Y
IARCRS NN VRN SV L S LT Y KPR ¢

WS Sl Wl a wialh Ky o (gl e 3L gl T

Snlyd 4y azily jacass &l oo Jolas . F

b wnlys iy 0uijlo yy (ol)5 o gusy doio alidl> SR s S )0 5 5bs 38 51 Salus o 1

D3l pdig 30 )0 00 5l san amio cla oBs 5l oalicl a57 Ly .
©pd jeS 2sy3 0 5l SR aiea sla o8 oolizl a5 sley Y
Syt 295 il 4y sy amio sl oS5y 3l eslizad &5 il Y
Sl eassla,y LIS tlsEl o TR CH O I PRNL SO
filud (lomo ABSlo oy aziio o jf 305 4y 35 plus Yo
G G 4S5 oS g Y 7B OB AT &SI a0 )

5 S Silera yol glas - F PV (Faliy i am o T




www.Asansoal.ir

Ve Fe !—ﬂ._o;);d..l CPULSI)-?io‘.o)4«5)‘\5)‘)3'Rloéb’[dmo)léﬁw)éf\‘l}‘c‘[} Oj‘éﬂ)%@),ﬂd}& -1
4 a3 Gt URR o} s 31 3 wbly 46 oo & s 031053 ot 1387 (ol bl il gloo Too e

Sl plaS B 0310 53 Uil (3o} S g S acd 00 liul

o ¥ Ne .Y iva v e .\

Slovkio 550 55l 5T 5 050 5 3le il U 5lyn 5k mo Jolb st S 53 sl aliblo Gy pre azli YV
r S il Ka) 4l Lol alidls la o5gly olasi 81 bl FIFO
A g ekt ol e 3 e 9 St a2l 8 iy oy K51 0
W i 5% 5 g e n e g A g ik A s 3 Shes Y
w095 (g0 e e S ,5kas D jg0 pays LY
055 gl (3 s 9 Shae Sl (S F
Olaai 09 ooliiw! Wimio lmylr Gl FIFO gy 51 g uitl JB ozl yo alidls 4 009 ATYAFAYYF ol (Cowl,y
?mu@qulafﬂlﬁM=Yh,zqm‘5uuaﬁ

Yo .V q .\

fudly (oo yilen don jf 4035 plas )3 (Yeb )5 10 5055 oo gloj —TF
HRR . ¥ RR .Y

SRT .Y FIFO

o Ll oilss Jos 9005 oty ) b juilw (o8 12 il g 51 00lisnl b (g5 Seayd o8 Sy —YB
595 oRwd w9 Cuwl ol 0000 4T 4 YA 97 g Fe Y 9T gTY g 1e (sbojuikow 51y iy 4 o Lol 1 .00
Olos S5 092 R0 yuidews & jailew G 51w By Job 4l (oo # 9oty &5 po 10 Wb )b 4 Yo juid
faudly (oo 4y 35 plas’ Joleo gonsinsr

4l Lo AVE ¥

asl Lo YFA- ¥ b e var .Y

b Javre
%yt DY g
0o ).Fr foapo £ 0|y Syyh dhobiy 903 pb 1) Jolo i ;0 @lo parasi g basyld uile) gleil —



www. Asansoal.ir

S o i 1) o (595 o Hlo 9 3 i Sy 1095 9 03,5 Gl |) Walyd (glp 4> 90 Juo =¥

RS bt ) 99 JiTio 1845 35 4y 39 S 31 yorl s Csly wilgi (g0 45 ¥ —F

FasS (et [y bl (5o S ot B Bl 510 4l 45 2 s —F

Sy 30 2B o 45T &S5 g (Ao lo (uud 4T AT e wgly




Jlow o,lons| el w z N 2uxo Fawly S Cusaog
\ X o Sele
Y X N Sale
v X wll Ssle
s X o Sale
o X N Sale
| X Sele
\ X z Sslel
A X wll Sole
Q X o Sele
Y X N Sale
1) X z Ssle
'Y X wll Sole
'Y X N Sale
& X Sale
Yo X Sale
! X wll Sole
W X o Sele
A X Sale
19 X Sole
Y X o Sole
T\ X wll Sole
YY X > Sole
Y X wll Sole
Y& X ) Sale
Yo X z Sale

www.Asansoal.ir




wWwWw. Asansoal.ir

o)w‘\‘f’* V—\ﬂ Jjb —Ls,...')o s.JLS \\ﬂ’ Ao —‘
0 pod VoFo F Jad I VYYVVY axan Y
Vofe o os YAY axio Jlo alic Y
Available =3.3.2
AR
\ADE
Yo
"5&5&
\na‘v
P2 P4 PL P3P o 3l pinmms & @ilin plod iy 9 JS oLl b a5 ol cyol el S35
20,5
0 pod VoFo bl o 3La51,L AW VYA axdo JUo alie —F
\ Y Y ¥ \ ¥ Y Y \ 69959
\ \ \ \ \ \ \ \ Y1)
Y ¥ ¥ ¥ ¥ Y Y alasl>
Y Y Y Y Y Y
4ady 59
0 pod VoFo VY el 510V g0+ axan —0



www.Asansoal.ir

Fably (ood gaomo 40 35 pI0S (29,5 9 (5999 JUI Sledvgy b alaly 50
|) oli..wbuj.v..\.:‘y Goo..b)b).':\Sw‘ LS"c)"‘“"“"oﬁm I/O JL{L.." C).' ‘w5).'6......a|/03o..\.w LS)L"‘" 4\.0[.!).! I/O u:-vﬁ)).b A
._mo;;‘.o_\.—;ﬁoo;su)ﬁ
o ‘-33)}3 59959 g_JL“""‘ w).'..\n )Ld)f o..\.v)‘bj.' ‘4.933).7 QSHM I/O 9 W) ‘_g)L....: <\.AL|).| I/O u*‘ﬁ) o Y
bﬁw:\m‘df@ﬁ?ﬁdbﬁ)ﬁwﬁn&o%ﬁﬂ&‘ywmbﬁpﬁaﬂmwﬁod& ¥

.Q)Lb olf).:\f ‘_J)_...Sd.v)l.u djaﬁlk)‘/ddboob g_JL“""‘ (_g|).' MBMW‘;»IWQ 4.0.]3.0 ¥

fand 08 Ayl Gloas 15 85lg0 3l Swlas jo Jole oo -y

abip oz - 4ol dnwgs ¥ & sl Y lalas &wl g ass )

Sz « JCL) )l J s oLy —¥
Al go 0ilo 4 ol ey (sl cumg asliy (b5 o9 )
Bl g0 L 4 ols Lo p (sl (o aeliy b 255 T
o b 5l T 4 S (a5 sl o 5 ady sle iy Glsis 4 oS Cosl (S b seges mli g atedges sl asliyy T
ool 53] e g )5 L alalg asliy - ¥

15 (o0 ol (o yd 1y (g) aiwd (gl ol sz Sloj ST sl Jole o (o gl 5 (b 4 35 51 Soulas” —F
s (sl aaliy iz 55 (Jy 99h (g0 9l Al e el plele 8 ale pices 0 Dl jgd mie (Gloy STsl Jole g o )

el ooy a1 S ol o a5 JOL sledosl)giwss o5

el Gy oy JBlas gl aws gl anlip aiz j0 (Jg saijla s leolarul iSTas Lol Gus o Sley STil Jole i jo -V

sl olpiloyd ol picemn a5 Ol ygiad aie g 0ai3lo 5l eolitul iSTas Lol o ¢ gl aws (gl ael iz Jule s jo T
Wgd (oo 3,1y 4Ll 5l as
oy 1)) 15" ol yor a5 JOL (gloloatljgins Jole pitanms & &l ygtws guio 5 gy (yloj JBlas Lol Bua ¢ gloj STyzil o -F



wWWwWw. Asansoal.ir

(ot AliSl> g poo b abail) 50 Jole e (ol Clghumn 32 105 b 43935 51 Solus” -0

S oS abisls> - Y anl gjlolas )

Tl (o0 gaomo 4y 35 plas il 8 Skl b alal) yo —F

sl 03lel 1,51 (6ls g 5 alasls o 5 g0 ol b oolel )

sl (gl ol JLtie g ool alisls )3 i 500 aisl b s0gdume - ¥

el (gl ol Jiie g Lol alible 45 5 5,50 Aigld : 5las g Sgoms T

el Tyl ool Lol aliilo 1oy )l e 4y g Consl (5336 aliile 1o L5 5,00 0yl 1 3lao g olol -
FuiS sod ool Jole piummns AFAP) ali 51 5 ko j Sonolas =¥
il 4y jlne b (gusyimss T

e Sls>15 )

Axio jals ¥ o xie Gmo)lm ¥

Tl Wiy & Wiy £ 5l asul 8 9 b &0 (s alily 25 Jole piwnn plas” 51 —A

0s/2 -¥ = UNIX .Y TRIX .Y Solaris -\

Wl 55 J S Fluo plas b ciyls eMbl 550050 51 pudlino job 43 Lasyl )8 a5 Sloj sy lyd o jglxe b akuly yo A
109 3,95
ST S NFCOR N S5 oy )
> ob‘b g_?i"““"‘ﬁ [uSwe) o2 ¥ > ob‘b g_?i"““"‘ﬁ ‘k_fi"“")f o o2 ‘J—'L‘Lﬂuﬁ )LA?U‘ ¥
Sl b Joallygiws 45 Jolis (Critical Section) il ,ou asb wislp s Jsls 50 -V
S pdy Oy s Ll 4 plojen s Oy a3 T (ole Josdllygiss )
Bl YU ey sz pais s a5 slo Lol s <Y
Wgd o Lzl ol slolasllgins plo 5l iy a5 ol Jesllygiws <Y

Q)_.fkso)‘)ﬁ oolaul Sy90 ..\...v|)3 (SW)JL‘”)‘)“S"L"‘SL_;‘"\"J}' (_Q)L.\JLA:\S‘S'LD J_o.’.”)wb ¥



www.Asansoal.ir

(o pOlio 3l SulaS (29,5 5 98 90 (6 3lg0 9 Wigyed (612l g0 0 P2 gPT (Glausylyd Aol oS @ azgi b N

ol wilgy

P2: Cout<<"C"; P1: Cout<<"A";
Cout<< "B"; Cout<< "C";
CABC .¥ ACBC .Y ACCB .Y CBCA

Sl Jillie ybazl Jloc! gy csmiblo 03519 Jodl i 31 olisw! (sblje oylgne &1 315 gl a3 51 Semolas’ Y

(S pae T Lo o poe )
SUal g lagSS A QM@‘)’UGLQ:*“’”)‘WL"’ Al

Toul (g0 9929 a3 B0 )18 ddgo 4z Lyl b (55l plRen 5 LLI,I sl ply JOLST Sheoiumas 5o Y

°"\';f5 un.\-u-‘ g so..\.L.';...ujé u..\.m.i D9 Y °"\';f5 u..\.m.v Sgduuno so..\.Z.'L..u)é u..\.m.v g A
°"\';f5 un.\-u-‘ g so..\.L.';...ujé u..\...u Sgduo ¥ °"\';f5 u..\.m.v Sgduuno so..\.Z.'L..u)é u..\...u D9 ¥

0351 )0 & plg (0 1) b oIS Sy (9 31 (g Ry 9,509, 0 —IF
gl plos o)Ly calgs po ¥ Ol e S oz 280 (gl (S )
gl 9,5 iy ¥ O3S was ¥

ol (oo L] (gusy iy (g5 o 532 (alidle oy ey 50 1) G 435 51 Slus” 10
033310 5 5l ol 56 solazl -V alasl> 51 ol 5L oslaiwl -

Jbé slaasyl b el ol - ¥ LI oo aSs ass Y

Tl Al iy ko Glieliny pIAS (Sllp0 31" SB1D yodd oS 4S5 (ygay” VP

S le aladl> oot dadad ool (gots dalad N
S ile adadl> o ambs wolw (g axbo ¥
Ligy (g G5 «sjlome alibl> gy askad -V

Ligy (g0 i g (&)l alabl> gas axkd woole (goiy ankad - ¥



wWww. Asansoal.ir

(Jd syl 8 0929 b oS asdio e LIS 9 ) Wygo aly aialyd o jLusl jo puble g 5o 90590 gabe wulS (B8 1Y

Tl A i Szl g

ol ,d 3be 0590 @b S 4 b

P1 R5,R4 | R3,R2,R1

P2 R10 5 R9 R7 5 R6

P3 R12,R6 | R9,R8 ;R4

P4 R9 ,R2 R11 ,R10
] u"°| h‘ﬂ)éw Y .o)lo La:..\.._")ﬁ wb})g ug; Qo)ﬁij"' ol < ‘ K
ol ool glas! oo o - F i ] e o el Scee T

Luasyl, swiwbe; sl First Come First Serviced (FCFS) :5, s Round Robin (RR) g, 890 4> —1A

S (o0 Jor o0 ko
2l Vsb laanld Al ooy By - 2l ok Sley on Jsb (B9 -
8l oS Lol p Al oo By ¥ s s 3y logon Loanlyd B ¥

T juS (o0 418 Jole o 213 6l Y Y Gl o a5l o plaS o b Sl ko o2, skaKiws 18
v -f [ ALY Yoo
039 05 0,000 3 Jole plas bawgi VSWS cowliw Yo
S0y diges oy alols o gSTas -V Sl g diges Sloj alols S Jolas )

S0 ges Loy 98 L e amio glhas olaas - F Sl p digas Sloj alols S ggazme -V



www.Asansoal.ir

Tl (o0 ol (Sl wix whaw 325 Cdl> plas’ )0 =
o lae gl 00t Jled gl yd oyl )

D9 Blae (sl pro asgazme (055 )5 b gl s Y

05 Glro (sl anild 05855 T

2 3lae ol onilendl ol oymy 0 iSasS b ol g - ¥

A S IR PG S RV )'l ‘sg.l.b)l.g,.xo £35 9 ) e ol&'sf 6..\3..,.3[0} ‘Sl.b)l.g,.xo )‘l Sawolus -y

Shiles g ¥ sas3ls 5l eslawl ¥ ul.e‘,cu.a)}] I cdlae 2

fadl oo MIN[S] & )yg0 43 Guiawilo; Gldmwlow 31 SawlaS Ho bl b —YY

HRRN ¥ SRT v SPN ¥ FCFS

il cawlio (g3l a9 Jlod' (gl 2 Scmnsd (giuilo (sl pia o511 Seplus’ —YF

PRI .t FIFO v RSS v LIFO
fal = s RAID Cg]a.w 3 Sewlas” o (u.a..wg.a/ d..\.ilg.&) =95 15999 Cawlgs 40 S -Yd

RAID2,RAID3 .¥ RAIDO .Y RAID1 .Y RAID4,RAIDS .9

s SV g

A gl it ay oyt o 1) Witl b Gkl Jy¥s

WS S pd ‘(KLT)M Gbm Sl & Cand ‘(ULT) 1y o, Glam sl sl -y



www.Asansoal.ir

o) 90 & Recource 1o g Claim g Allocation sl yilo g ¥ g 0!8 & b codumemw jo =¥
oS oy ool ALGd SO oyl ISl ity 5951 51 oolisiasl b el

Claim Allocation
R3 R2 R1 R3 R2 R1
3 5 7 P1 0 1 0 P1
2 2 3 P2 0 0 2 P2
2 0 9 P3 2 0 3 P3
2 2 2 P4 1 1 2 P4
3 3 4 P5 2 0 0 P5
Resource
R3 R2 R1
\'4 I \e

WSS (o0 dxzl o il (g 3le Al Wl &y (Cuwly A o) ) e 4 gus] S —F
1,2,3,4,1,4,3,2,1,3

ol addls 48 45 £950 50 J Ol 51 SO g g dubil Al jLos! jo aldl CB Y wulyd ol 51
dwwlxo 1y (page fault) axiv lhas dlaxi o9 oolaimw! diuy Camwbow 31 (29 3501 (Gl 9 duiils 39290

Sy (B (29)5/(699,9 9 (Hlw (29,5 /(69959 oleo Wglds -0



www.Asansoal.ir

Tad 10 41,8 by addg 3l awd plaS s 35 cad b 4 o) s Lo -

U jlre glad 5l gyl qwyol aasalpe — Al oily slad — oy e -

3l e Al —asl (s 5 g9y T S S alin (9,5 (5355~ asliy )

4als 381 s alli — (25,5 (63959 T iy =38l s i - daliyy ¥
CWOT S PR JU3] [P SWSUREE I RV S

0ai3lo s 5l oolawl ST -V &l 5l eolaul 2Slas )

alasl> 1 Jslas> - ¥ gl yloy S8l -
Cmaz Jole pimw Ca o 000 55530 —F

IS 50 o pdy Gllasil sl § Slasle e s 00 YU )

Loz 5l pog s)le -7

581 Ces 5l eslainl bl o YL -

daaie )l Co o ¥
Sl plas usyT 18 40 3o g Sguume <> —F

Sl (5535 alibl> 50 L0 50 an T, Y Sl (gl ol Jlatie a5 550 an T8 Y

ol (g Aol> atie g ool aladl> o a5 0,90 o]y - ¥ Gl gl Aol Jatie g Lol aladl> )0 ,lai 5,90 anl )8 ¥

bl oo a3 35 plaS -0

S (oo 1o g pled (o dgaiae el a1 SO 0 & Sy o Sgue s s sla g o )
Agd o032l ole gl 12 (59, )5 gl slo 55 Y
3,18 55 dts jliee Sl 4 )5 mlaw slo &5 anges oY

KU S0 I S RSVERCES UCON I I ORI VWSt SO S



www.Asansoal.ir

(05 (o0 ol | aind 3oy dhdd 4y 35 plas —F
Kl Lol aws cdle o wlgn Jole g Jlos! oolos -
WS Slg3ls 1) K0 ag, wilgn sl ag, e Y
DS 1zl ) ledeall g 51 Galate slo allis ylejen &y 4 o osjlo 5l gl acgaze -
il a5 4yl ol gfres Lol SMolS Jlace! Lais - ¥

§ ol guzno 4335 a8 P2 9 PT gaussT b uS & az g b bl ) 9+ i i 41 Y 3 X (sl ygdlows andgl laio )51 =Y
(! SIZNAL Hoa V 1 jokiio g WAt Lo P 31 gliis)

P1 P2
Ll...... L2.......
P(X) P(y)
Print(A); Print(B);
V(y) Vi(x)
goto LI goto L2

A M‘ywuada)mpz 5p1 Oleyen 512! A
OS5 5k re %) 09 0als> (BA)T 2l 20 -7
b amass oaijlo cdg P2 anl s 5l S PT anls ol sl - ¥

A aolys | >l LS, Las Print(B) o le -f



wWWwWw. Asansoal.ir

POcode

10 =1
while(turm <>0)
{while(f 1);

turm =0}
Critical Section
10 =0;
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PO: P1. P2.

while (True) while (True) while (True)

{ { {
wait(S1); signal (S2); wait(S2);
cout<<'C’ cout<< A" cout<< "B
wait (S1); wait (S1); signal (1),
cout << 'C" cout << '"A”; cout << 'B%

} } signal (1),

}
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producer: consumer
{ {
while (True) while (True)
{ {
i Sy g wait (S);
wait(S); wait(n);
o jd wax paie 3I3,1,8 o 3l paie Sy (pls
signal(n); signal(S);
signal (S), signal(my;
} b
} {
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Process1: Process2.
{ {
whiledurni=1) while ¢urni=0)
Ix do nothingx/ Ix do nothingx/
/xcritical Sectionx/ /xcritical Sectionx/
turn=0; turn=1;
} }
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