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(concufrent process, sequential procgss)

e I 77 0+ X (concurrent/process)
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e Z R T O+ X (sequential process)
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(sequential process)
& &R J O+ R (sequential process)
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(concurrent process)

@ il 77 0+ A (concurrent/process)
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EHLbZrEICETLTHRRIEFEL




(disjoint, overlapping)

® % (disjoint)
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o LBDT—AHTHRMELTLETAER

JOtX1 . 70+xX3
R=
x.=0; " print (x);
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(coOperating sequential process)
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(cooperating sequential process)
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B mtal LWLT £ TSURILTRSE. .2
x:=x+I1;

SO+ 20 201 X1 JAatRX2
X=x+2; 1.1 LOAD x||2.1 LOAD x

1.2ADD 1 |[|22ADD 2
1.3 STORE x||2.3 STORE x
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1.2ADD 1
1.3 STORE x
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(shared resource, sequential resourge)

e it H ’é‘fﬁ(shared resource)

o TOEABMTHAEINSTAVS L, T—4
& X R R & & (sequential resource)

o ERFICIDDTORRLAMERATELGLER

Ja+EX1 Ja+EX2 AE)

y:=1put(); |[1f(z#0) X x I THEBFEIR
y=y+l; print (z); y M OERHUEIR
x =x+I1; X =x+2; Z
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(eritical\section, critical region)

® B 5 5815 (critical section/critical region)
o ZRMERZFEALTWSTHELRADES

7O+ X1 SO+ 2Z2
y =1nput(); ||if(z#0)
yi=y+lL print (2);
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(mutual exclusion, exelasive control)

@ F8 B HEFR(mutual exclusion),

HE4th il {E] (exclusive control)
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(lock, unlock)

o ERHEHMDT
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JERR SR 1B
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while (true) {
CS(); /+BassEs; */
NCS(); /* eGSR EE */
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MEHRT S5=HICIXEREZMOTEERA
FETWVELWDNTF VIR E

ERIERISS
0: BEiIRIAERAINTLVELY
1: ERINERAINTLS

while (flag = 1) /* 757 DIEZF V7 */
wait(); [* IS5 M0 1B ETHED

&HiRl [

flag = 1; * 755 % 1 [2tyk #/ N TOK?
CS(); /* BilRz{E A9 AR F R */

flag = 0; % 255% 012Uty */




27912 X5t B HEBR

while (flag = 1)
wait(); EiR195Y

flag = 1; 1
CS0); =t 4, s

2 249A
flag == 0; RINET e a s
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while (flag = 1)

wait(); EiR195Y

flag = 1; E55NTAERL

CS(), E0ZHAHIAD

flag = 0;
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27 0+ X DFE B HERR
o XEZETF7ILOUX L

e Dekker D7 J)L31) Xils
e Peterson M7 JLI 1) X Ls

e NJ Ot XRIDHEE HERFR
e Dijkstra D7 )L X L
o Kuuth D7 JLI) X L
e Eisenberg & McGuire D7 JLT ') X Ls
o Lamport D7 JLO) X Ls
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HEHBR7ILT) X L
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HEERRT7ILT)X L
XHETT7ILIYX L

L 2 E M EAfE
int turn = 0; /* RICEGFREEICADSTAOERAES */

AR R0DEGF B A IE

while (turn = 1) wait(); /* 7O 1A EEREBENSHLZETED ¥/

CS0(); /* TOER0DEEF M */
turn = 1; /2 RIETOERIHEEREEIZASE */
NCSO0(); /* TRt R0MD IEERF I */

AR DEGR AL IE

while (furn = 0) wait(); /* 70 R0HEEFREEMNSHESETHFD */

CS1(); /* TR X 10D FREE */
turn = 0; /2 RIET7OROHEGFREEICA ST */
NCS1(); /T BER10DIEEG A */




FEBHRER7ILT X L

S T\ 4
XHETT7ILIN) X L
J0O0+tX0 JO+tX1
while (furn = 1) wait(); | | while (furn = 0) wait();
CS0(); CS1();
turn = 1; turn = 0;
NCS0(); NCS1();

CSn: O+t Rn DEEFRFELE
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DADILELLN KR ANBEIEEZED
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MBEHER7ILT) X L
Dekker D7 J)bA) X L

LI EXN B

JO0tX0DHE HEfR L

int turn = 0;
boolean flag(:=false,

flag1:=false;

/* BERMERICADEES */
/* PIANER SR AR */

flag( = true;
while (flagl) {

if (turn=1){ /*PIDEM?*/
flag0 = false; /*EFZ—Bm]YTIT */
while (furn = 1) wait(); /* PINESETEHFD */
flag0 :=true;, /*BEEE */
h
h
CSO0(); /* PODER S AEEL */
turn == 1; [ RIPIMERAEIZICADE */
flag( = false; FEEERYTIT

NCS0(); /% POO) JEBG R4, */




FBEHE7ILT X L
Sawzb Dekker D7 ILA ) X L

flag( = true;
while (flagl) {
if (furn=1) {
flag( .= false;
while (turn = 1)
wait();
flag( = true;
h
h
CS0();
turn .= 1;
flag( .= false;
NCSO0();

@® e @ false

turn = 0 turn = 1
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MBEHER7ILT) X L
ez PDekker D7 J)LAY) X L

flag( = true;
while (flagl) {
if (turn=1) {
flag( .= false;
while (turn = 1)
wait();
flag( = true;
h
h
CS0();
turn = 1;
flag( = false;
NCSO0();
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Lamport D7 NA1) X L

B INVBDTILT ) X L7 (bakery algorithm)
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MEEBBR7ILT) X L
Lamport D7 NA1) X L

ILig 2R 2 &P EAfE 70t RiDIEE HEERANEE
. , enter|i]| :=true; /* BEIEGIENFELE */
nt prilN] prili] = 1 +max {pri[0], pri[1], .... pri[N-1]}:
=10,0, ..., 03 P BREIERESS */
boolean enter|N] enter[i] :=false; /* EBEIECIEIFTET */
.= {false, false, for (intj == 1:j = N: j++) {
.-, falsej; while (enter(j]) wait(); /* PiAIBE B HETHD *
while ((pri[j] # 0)
and ((priljl,j) < (prilil], ©)))
wait(); FEBEIBGLOENTOEREFD */
b
CSi(); /% PiDBE R AEI, */

prili] = 0; /BRI RE) Eybk */
NCSi(): /* Pi() JERG SR fE s, */




MEEBBR7ILT) X L
Lamport D7 NA1) X L

int pri[N] := {0, 0, ..., 0};

enter|i| := true;

enter|i] .= false;

/* 18 B AL g */
pri[i] := 1 +max {pri[0], pri[l], ..., pri[N-1]};

[ EEIRGIZSGS */
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Lamport D7 NA1) X L
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FREHFR 7L X L

Lamport O 7 NA1) X L
ROMEE 12
ZIERBICAE T3S
x x FLEDEESENELNS
: >x BEADEENRICEED
TOERBEEDNINHEL
while ((pri[j] # 0)
and ((priljl,j) < (prili], i)))
wait(); FEBEIBLOENTOEREFD */

FTEREIRMTHE JEMARLLLT O I BESTHE




2T K S B HEBR(F18)

while (flag = 1)
wait(); EiR195Y
flag = 1; EELNTAERYL
CS(); e\, [E0Z A AL
flag := 0; E’TJ’LL%
JatX1 JatR2
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777 =& 2 EH RO MER

DT HHEMEET S
READ : 7547 QEZEHD
WRITE : 757 IZ{EZZEZEZAD

ZMD2EESLALVE READ & WRITE DRI
7O ICEIYRAENTLES

IN—R )T T ICHT-TE MBS ZNA5
TEST&SET : 759 MO {E%5EH
RIRFZ D50 %1(Z9 5




TEST&SET A 5=k B
FH B HERER

x = ts (flag);
x |2 flag DIEZERAIAH RIRFIZ flagDEZ 1 12T 5

while (ts (flag) = 1) /* 257 &F vV LREEIZ 1 ITHyk */

wait(); /IS M0 ZIRBETED #/
CS0); /* BiRz AT SRR B */

flag = 0; [ 755% 012ty */




TEST&SET A 5=k B
FH B HERER

while (ts (flag) = 1) E DS 4
wait();
CS0); :
flag .= 0; TEST&S
JO+ X1 JAat X2
o 1k
TEST&SET Y18 E15

“o+zx1 @—@ -

Jabz2  @----—




gl AAEE IE (T K5 B HERR

7292 K5 EHFRDBIE R
READ & WRITE ORIzt 7 ARXIZCE|YAENS

Tt

AGHEZ =T HIE L

ZAHEEIE;
CS(); [ CORBMOTOERIZETINEL
Z A A IF R R
NCS();
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o HEHBRTIIITIVALEFER
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(o N—FHIT7IZLBHEEHR h
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%E R # 1‘% (busy-wait)

e BT 1Fhe
o JORAMNISTMHERDN=DITIL—T

while (furn = 1) wait(); | | while (ts (flag) = 1) wait();
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% AR I ALY 3 L(ava)

® MutualExclusion.java

o ABEDMHEBRDTILT X LZTHEYIRT
€ Mutex.java

o AL YRE2DUADVAERL, 2173 5

o TIH)
o -d &1
o -p &fT

LNTIEREETT7ILTVR L

T TEITITAHE Dekker D7 ILTILAK L

TTEITI BE Peterson D7 ILT) X Ls

o -1 Z{FIFTTEITTSHE Lamport D7 ILTN) X L
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S% AR I DD 5 L((ava)

1T

$ javac Mutex.java
$ java Mutex

XHEEFT7ILTYX LEA
ALwEO0 : CS begin (0F#%18)
ALWR0: CSend (Q##EiE)
ALwR1 : CS begin 2##%i8)
ALwK1 :CSend @G##FidE)
ALYEO : CS begin (4¥#%18)
ALYEO:CSend (6¥#F:@)
ALwR1 : CS begin (10¥#%:18)




S% AR I DD 5 L((ava)

1T

$ javac Mutex.java
$ java Mutex -d

Dekker @7 )LL) X LGSR
ALwEO0 : CS begin (0F#%18)
ALYE0:CSend (Q#F#EiE)
ALwR1 : CS begin 2##%i8)
ALKl :CSend (@fF#EiE)
k0 : CS begin (470#%18)
yR0: CSend (67#F18)
R0 : CS begin (8##%F18)
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