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volatile int balance = 0; P ;i]fﬂ— EQEtfﬂ %57
void *mythread(void *arg) {

ink =i

for (i = ©0; 1 <|20000;|i++) {
balance++;

}

printf("Balance is % d\n", balance);
return NULL;

int main(int argc, char *argv[]) {
pthread tpl, p2, p3;
pthread create(&pl, NULL, mythread, (void *)"A");
pthread create(&p2, NULL, mythread, (void *)"B");
pthread create(&p3, NULL, mythread, (void *)"C");
pthread join(pl, NULL);
pthread join(p2, NULL);
pthread join(p3, NULL);
printf("Final Balance is % d\n", balance);
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volatile int balance = 0;

void *mythread(void *arg) { YANG =1 ;:: A — /.
o > 7] 7JJ MACPUAIETT!
for (i = @; i < 20000; i++) { * IR Jﬂ%]ﬂz ExXfrER
balance++; j]nT]_
}

printf("Balance is % d\n", balance);
return NULL;

} 421 4720
ldr el 2 ldr r3, ‘kEe2]
adds 35 R3 ] adds 3 3, 9]
str pesyitl B str oL [r2]
v v
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volatile int balance = 0;

void *mythread(void *arg) {

[+ - 1924-2024
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> #E[E— 1 CPUHRIETT!
- $E1%: MIZhNn2, BsEfRER

TNt ;
for (1 = 0; 1 < 20000; i++) {
balance++; 7]|:|71
}
printf("Balance is % d\n", balance);
return NULL;
} %521 \ R
ERET X
ldr‘ I"3, [r\Z] Eﬂ:ﬁﬁ?ﬂ’/{?gﬂ%ﬁiz
R & A \ =
?ﬁﬁﬂiﬁlfg adds P33, Hl ldr £S5 [F‘Z]
str R3% - [T} adds r3srr3 3 ihl
str e e
. v
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volatile int balance

=@;

void *mythread(void *arg) {

TNt ;

for (1 = 0; 1 < 20000; i++) {

balance++;

}

printf("Balance is % d\n", balance);

return NULL;

} 721
ldr el 2
adds 35 R3 ]
str pesyitl B

aa/Js
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volatile int empty slot = 5; // HEH]
volatile int filled slot = 0;// ItFEH]
void producer(void) {

int new_msg;

Wil () filled_slot empty_slot
new msg = produce new(); o e
while (empty_slot == 0) ~ ~
; [/ BASAAEH
empty slot--; 0 1 2 3 4
buffer_add(new_msg);

filled slot++;

}
} ( A
void consumer(void sale
int cur_msg; FEC]
while(TRUE) {
while(filled slot == 0)
5/ AN RATHAE
filled slot--;
cur_msg = buffer _remove();
empty slot++;
consume_msg(cur_msg);



volatile int buffer write cnt = 0; //
volatile int buffer read cnt = 0; //

int buffer[5]; // £ZEH buffer read cnt=1

void buffer_add(int msg) {

}

ErEHEERE: ERXIEE Mol 1%z

OEEH
i ik
e e

buffer_write_cnt = 3

< J

buffer[buffer_write_cnt] = msg;
buffer write cnt = (buffer write cnt + 1) % 5; 0 1 2 3 4

int buffer_remove(void) {

int ret = buffer[buffer read cnt];
buffer_read cnt = (buffer _read cnt + 1) % 5;
return ret;
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volatile int empty slot = 5; // HEH]
volatile int filled slot = 0;// ItFEH]
void producer(void) {

int new_msg;

Mt filled_slot empty_slot
new msg = produce new(); o 0
while (empty slot == 0) ~ 2
; [/ BASAAEH
empty slot--; 0 1 2 3 4
buffer_add(new_msg);

filled slot++;

}
}
void consumer(void) { Yy
int cur_msg; REE
while(TRUE) {
while(filled slot == 0)
5 /1 AN RATHAE 3z A S
'Filled_SlOt——; QE.FZ%;FEFQE. [ /ﬁ/l_‘;\
cur_msg = buffer _remove();
empty slot++;
consume_msg(cur_msg);
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volatile int empty slot = 5; // HEH]
volatile int filled slot = @;// FEH
void producer(void) {
int new_msg;
while (TRUE) { empty_slot filled_slot empty_slot
new msg = produce new(); 2 = =
while (empty slot == 0) — s = R = 2
; [/ A TR
empty slot--; 0 1 2 3 4
buffer_add(new_msg);
filled slot++;

}
}
void consumer(void) { NYY
int cur_msg; REEE
while(TRUE) {
while(filled slot == 0)
5/ AN RATHAE S s
SMed slot /ﬁ %/Iﬁ%% l /I%,L,\
cur_msg = buffer _remove();
empty slot++;
consume_msg(cur_msg);
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&l HETENRS B2
IZHSEEE | buffer_write_cnt: 2
buffer[buffer_write_cnt] = msg EHEHIE
S5HEHE: buffer write_cnt++ buffer write_cnt: 3 buffer[buffer_write_cnt] = msg

buffer write_cnt: 3 | SEEHUE:  buffer write_cnt++
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buffer_write_cnt++
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buffer[buffer write_cnt] = msg
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Rga Dl IEREES
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Rga Dl IEREES
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> flag] X L ATRUE, ZRR1%ZE HIFHARSTX
> turn FURED AR X, BFLIRTEGRELE, 0RTZEEOW

X

#%7%0 Zz1z1
while (TRUE) { while (TRUE) {
flag[@] = TRUE; flag[1] = TRUE;
turn = 1; turn = 0;
while (flag[1] == TRUE && turn == 1); while (flag[@] == TRUE && turn == 0);
IEFR X &R IEFR X &R
flag[0] = FALSE; flag[1] = FALSE;
HEMR HEMR
} }
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BRInFXRENEE: RISHEE bl 728 ez

> turn: Akt
> ZFRFTNEE

22120
while (TRUE) {
flag[@] = TRUE;
——>turn = 1;
while (flag[1] == TRUE && turn == 1);
IERXERS
flag[0] = FALSE;

HECE

NS

\4

ZZtz1
while (TRUE) {
flag[1] = TRUE;
turn = 0; €<—
while (flag[@] == TRUE && turn == 0);
IERXERD
flag[1] = FALSE;

HEE
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> turn: Akt
> ZFRFTNEE

2720 121
while (TRUE) { - HETENRS while (TRUE) {
flag[@] = TRUE; SeHT _ flag[1] = TRUE;
— s turnii=la; - turn: 1 turn = 0; €<—
while (flag[1] == TRUE && turn == 1); turn: O /while (flag[@] == TRUE && turn == 0);
; BEAT
Im5R X EB7 IH5FRXEZB
flag[0] = FALSE; flag[1] = FALSE;
= v He s
) v BSEE |
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#%1%0 zzt21
while (TRUE) { HETENRS while (TRUE) {
tun < S wmio | AT
while (flag[1l] == TRUE && turm=—31— turn: 1 while (flag[@] == TRUE && turn == 0);
&R XEBD IEFRXEBD
flag[0] = FALSE; flag[1] = FALSE;
HERID HEAHD
) v BSEE | 3
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> S Fa I ESBEER turnZixt—mEE 77
2%3=0 ZrzEl
while (TRUE) { HETENRE while (TRUE) {
e T mEomnE turn: 0 i 11 e
while (flag[1] == TRUE && turn == 1); TR swhile (flag[@] == TRUE && turn == 0);
IRFRXED IRFRXERD
flag[0] = FALSE; flag[1] = FALSE;
He 5 He B
} v EEE v }
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while (TRUE) { HETENRS while (TRUE) {
hEn B mEosnE R R Sl O
while (flag[1l] == TRUE && turn == 1);<——7tﬁ; >while (flag[@] == TRUE && turn == 0);
IR 2121 52 R2 015 EERERSS
flag[0] = FALSE; flag[1] = FALSE;
HEE HERE
) V ESEE | 3
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> ESESFSEESEENEL, umEt—mEE 7’
> —BREZAZHEINRKZX, BEITEZEFEIAAEC T UIHANGERX T

2 7=0 zz1z1
while (TRUE) { HETENRS while (TRUE) {
flag[@] = TRUE; Boer: oeis o _ flag[1] = TRUE;
e 2205 2 FE115EHL turn: O PR e e 11 LR b
while (flag[1l] == TRUE && turn == 1);4’7tﬁ; >while (flag[@] == TRUE && turn == 0);
N IR 1 54203 N
Im5FRXEBD IHFRXEBD
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v BSEE | 3
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> AT AR HI A 232 X ?
> 0B EIER AL N AL EZERTRY

ERT

2 7%0 zz1z1
while (TRUE) { HETENRS while (TRUE) {
flag[@] = TRUE; e e Do i flag[1] = TRUE;
el 4 TR0S LR 1IEE turn: 0 e 1
while (flag[1l] == TRUE && turm=—31— turn: 1 >while (flag[@] == TRUE && turn ==F ) ;
Im5FRXEBD IHFRXEBD
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v BSEE | 3
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2 7=0 z%121
while (TRUE) { HETENRS while (TRUE)
flag[e] = TRUE; ZFE0EZ%FE1IE . flag[1] ¢ TRUE;
—>turn = 1; : turn: 1 \tur‘n = 0;
while (flag[1] == TRUE && turn == 1); turn: O while (flag[@] == TRUE && turn ==F ) ;
Im5FRXEBD IHFRXEBD
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v BB
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BRRIEFXDRNEE: RISTHEE

> AT AR BT T XY

> %05 % fF 1R I FE 2 720,

> T AR REZIEOLE? (
2120

while (TRUE) {
flag[0] = TRUE; ZFE0BZkFE11EE

LNk
A A2 2 LINERIRFARERL! )

——>turn = 1;
while (flag[1] == TRUE && turn == 1);

IERXERS
flag[0] = FALSE;

HECE

ERT

e s

- -
lligall 1.

%21

NET=RSET

v }

HETERE while (TRUE) {
1 flag[1] = TRUE;
turn: \\\\\\\\ﬁiturn =105
turn: O while (flag[0@] == TRUE && turn =
ISR X EB Sy

flag[1] = FALSE;

HEE

24-2024 —
X % 40 5

=0);
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BRRIEFXDRNEE: RISTHEE Mol 1%z

> AT AN HIRA Z X7
> RS EREIRRRANIELEGE
- WS RIESHBBEE AWER, £AE%2=0 (%’z?zEOV\]*BE’JH'% IR A REELY)

#%1%0 zz1z1
while (TRUE) { HETENRS while (TRUE) {
flag[@] = TRUE; _ flag[1] = TRUE;
—>turni='1; / turn: O bEpree S R 1 T 0;
while (flag[1l] == TRUE && turm=—31— turn: 1 >while (flag[@] == TRUE && turn ==F ) ;
&R X &R IEFRX &R
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v 55EE |
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BRRIEFXDRNEE: RISTHEE

> FFIAARAS HIRT 4 X
> Bl Atumn 12— 2% £/
> B turnSCIR Y B RiA5(G)

2 7%0 zz1z1
while (TRUE) { HETENRS while (TRUE) {
flag[@] = TRUE; _ flag[1] = TRUE;
—>turni='1; / turn: O bEpree S R 1 T 0;
while (flag[1l] == TRUE && turm=—31— turn: 1 >while (flag[@] == TRUE && turn ==F ) ;
Im5FRXEBD IHFRXEBD
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v BSEE | 3
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BRRIEFXDRNEE: RISTHEE

» flag5tumnsi G, RIHSIIT BRFHFMZ AL
- BT EARHL, FTRURHE RIT it

2 7%0 zz1z1
while (TRUE) { HETENRS while (TRUE) {
flag[@] = TRUE; _ flag[1] = TRUE;
——>turn = 1; turn: 0 turn = 0; €<——
while (flag[1] == TRUE && turn == 1); turn: 1 while (flag[@] == TRUE && turn == 0);
&R X &R IEFRX &R
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v BB
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BISHEZERNTR i ZRCEETE
> EﬁAkk/ /\ FH__P‘U@-/I\g%$§, @E%’ﬁk#ﬁ' T 5 T[//( /EH'EE o
457 s

> BORFERRIE iR RE RN FHnTT,
- BIACPURELFHITIIH, RIEREEZ RN

2 7=0 zz1z1
while (TRUE) { HETENRS while (TRUE) {
flag[@] = TRUE; _ flag[1] = TRUE;
——>turn = 1; turn: 0 turn = 0; €<——
while (flag[1] == TRUE && turn == 1); turn: 1 while (flag[@] == TRUE && turn == 0);
&R X &R IEFRX &R
flag[0] = FALSE; flag[1] = FALSE;
He(E He(E
) v BB
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> B K9t
- REHREL
* RTE&IE
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- S AR =

ERIERX ARNEE: [RFIEE Il .2 =eex

> R ST
> JRTBRIE RNOUBFTRR — el — R IR E

HRNRAREREFZ NS IR TR 1!

SEpa HETENRE &2
IZHSEEE| | buffer_write_cnt: 2
buffer[buffer_write _cnt] = msg — EHEHIE
BHEHIE: buffer_write_cnt++ buffer_write_cnt: 3 buffer[buffer write_cnt] = msg

buffer_write_cnt: 3 | SEEEUE:  buffer write_cnt++

5<EH
67



BHRNRFIEE: LBREBHR Mol 1%z

NN R; I:I;—A—/\-
> Compare-And-Swap, BASwr {oa EE= e ,
: int CAS(int *addr, int expected, int new_value) {
s H—FXILRES T int tmp = *addr;

if(*addr == expected)
*addr = new_value;
return tmp;

while (TRUE) { )
EFHNERR L o ehoanh 0 Do e
IR 5 X BB
WREBHIERX < *lock = @; R {E: unlock
HERMS
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B IARNRFRE: ERHZM Mol 1%z

> EBIt RpN(Fetch-And-Add, FAA) - sxrgassmmax;

% EIE| /—_l—\/[ ﬁ |:||:|71: \ int FAA(int *addr, int add value) {
int tmp = *addr;
*addr = tmp + add_value;
return tmp;

| S EHNE \fCJL—bCi i—,f_%ﬁqmilé
BITR S LETER. ) Bz, KECESAER
HRNBCEEEA FEE, AEHRRRTRE
int FAA(&var, 2) { &reEl HETERE int FAA(&var, 1) { Heprdzo
int tmp = *addr // tmp = 10 var: 10 int tmp = *addr // tmp =
var: 11 *addr = tmp + add value;
*addr = tmp + add_value; var: 12 return tmp;
return tmp; }
¥
V ?EV”»H V
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fE R FR(E il 1:x0202
> Tt ECASIEEFAA, EEEALTIIFARENEREFIEE

> RN RFIRIEN X
» NERITHTEVRIER &
* WERAT—%AER
» HAthCPURLLAZE R F [E]IAZ all-or-nothing
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FEIHIRFIRE: IntelfiiE e

FECAS addr

CPUO

[ [ L AER

[ 1924-2024
I"'I~ n "_z I ¥l K Bt
* L SUN YAT-SEN UNIVERSITY

int CAS(int *addr, int expected, int new_value) {

int tmp = *addr; CPU 0 Jti 5

CPU1

if(*addr == expected)
*addr = new_value;

return tmp;

IR

CPU2

<

> SHERMBI B A BRI B 4%
> BB R & RELBRTHRIE

CPU4
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IEHRFRE: Intelfli/SLESCIN Tl feiesens

FECAS addr HBE int CAS(int *addr, int expected, int new_value) {
int tmp = *addr; CRLI) a’iqu—

if(*addr == expected)

*addr = new_value;

CPUO CPU1

return tmp;

> X‘H?E BB AR LT 2%
#ET. ZFR | s > BUBESEREWMETHRE

CPU2 CPU4
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FEHIRFIRE: IntelfiSZESCIN Yol 3283z

FTFFea int CAS(int *addr, int expected, int new_value) {
int tmp = *addr; aiEl ] a'mqu—

if(*addr == expected)
*addr = new_value;

CPUO CPU1

return tmp;

} CRU0

(=

>ﬁE%ﬂMMV&%E 25
{} {} A R TR TR

CPU2 CPU4
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AR E: ARM{ERLL/SCECHR Tl £:eses

CPU 0/1
retry: ldxr X0, addr LL
FEHaddr FEEFaddr E:g zﬁjc S
stxr x1l, new value, addr SC:
cbnz x1l, retry
e N s ™ S
CPUO CPU1 :
» Load-linked & Store-
Monitor Monitor COndIthnal
addr addr FEZAER > ;;:ﬁ; HY B st addr
{ Jia o\ || s e p g FaddrE
\%EZ £ fth A&
;J NS, SN[E

'J s B
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S EFIREE: ARM{ERLL/SCECIR T R

retry: ldxr X0, addr LL
XL T FthEFaddr o8 zﬁt expected
FEN

CPUQO stxr - new value, adder = SC

CPU 1 c¢bnz X1, retry

out:
~
o o » Load-linked & Store-
Monitor Monitor conditional
addr e addr g NEd > 8B TRy E S laddr
TERER > FEEN MR BaddrE
b { S £ \%EZ L A\ &2
k—J NS, SN[E
SR ABGX M IJ B e
71, BB T
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AR E: ARM{ERLL/SCECHR Tl £:eses

RIME
pelpys - Idxn X0, addr ]
cmp X0, expected
HbEBaddr bne out
CPUL - cfp x1l, new value, addr SC
cbnz X1, retry
4 )
CPUO CPU1 ;
» Load-linked & Store-
Monitor Monitor COﬂdItIOnal
addr > addr RERANER > 5::'/6'\71—5/] A 15 Al addr
U J o\ |) qemER 5 mmEK g RHEFaddrR
\%EZ £ fth A& 2K
L_______J NS, SN[E

HATRREA M, T u
477, BEXEHE

- P o
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=hviv NP

AY|

BEFERIT, 3

S NERIZEPT, P2, B9 8T FE

Wall=] E’J#E?’EE :

%}J{EjjO count®
A HERY, WX EZEfTE, T2totaln]ggis

1; count <= 50; count++) {

total + 9;

1; count <= 50;

total + 2;

2HEs/ NES
int total = 0;
P1: {
int count;
for(count
total
}
}
P2:n
int count;
for(count
total
}

count++) {

s SUN YAI-SEN UNIVEKRSIL Y

FCEE. EHA, total 2R ZiZEFEE

EMEONE TR, BSXF S

100
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FA 104

typedef struct Node {
struct Node *next;
int value;

} Node;

void push(Node **top ptr, Node *n) {
n->next = *top ptr;
*top_ptr = n;

}

Node *pop(Node **top ptr) {
1k top pteli== NULL)
return NULL;
}
Node *p = *top ptr;
¥top ptri= (¥top ptr)->next;
return p;

}
Node *top = NULL; // ERInAI4a4L INULL

Node *new_node = (Node*)malloc(sizeof(Node));

push(&top, new node);

ZHAP32789 8

A2 AERSCINRY— 1M, WRZ
NRFEEIRT BN od e F 1T pushig
{E, 1BII2E% /i\SUEI’JiHJT:T ?
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volatile int buffer_write cnt = 0; > bUﬁ:er IOCk. Z—F\ EJEJEI—:‘/JE)IJ_T
el . /g N

volatile int buffer_read cnt = 0;
lock_t buffer lock;
int buffer[5];

while (TRUE) {
void buffer_init(void) {
lock init(&buffer_lock);

} A IERX
void buffer add safe(int msg) n N
lock(&buffer lock); Im5RXEBTD
buffer[buffer write cnt] = msg;
buffer write cnt = (buffer write cnt + 1) % 5; S
unlock(&buffer_lock); VAR = dun] (LA s
}
int buffer_remove_safe(void) { HEME
lock(&buffer lock);

int ret = buffer[buffer _read cnt];

buffer read cnt = (buffer_read cnt + 1) % 5; }
unlock(&buffer lock);

return ret;
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volatile int buffer_write cnt = 0; > bUﬁ:er IOCk. Z—F\ E_]EJI—:IE/JE)ﬁ
el . /g N

volatile int buffer_read cnt = 0;
lock_t buffer lock;
int buffer[5];

while (TRUE) {
void buffer_init(void) {
lock init(&buffer_lock);

} BN IERR
void buffer_add safe(int msg) { N
lock(&buffer lock); IEFRXERD
buffer[buffer write cnt] = msg; b,——””””””?
buffer write cnt = (buffer write cnt + 1) % 5; S
unlock(&buffer_lock); VAR = dun] (LA s
}
int buffer_remove_safe(void) { HEME
lock(&buffer lock);

int ret = buffer[buffer _read cnt];

buffer read cnt = (buffer_read cnt + 1) % 5; }
unlock(&buffer lock);

return ret;
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volatile int buffer_write cnt = 0; > bUﬁ:er IOCk. Z—F\ E_]EJI—:IE/JE)ﬁ
el . /g N

volatile int buffer_read cnt = 0;
lock_t buffer lock;
int buffer[5];

while (TRUE) {
void buffer_init(void) {
lock init(&buffer_lock);

} A IERX
void buffer_add safe(int msg) { N
lock(&buffer lock); IR XEBD
buffer[buffer_write cnt] = msg;
buffer write cnt = (buffer write cnt + 1) % 5; S
unlock(&buffer_lock); > wvEHIRFRX
}
int buffer_remove_safe(void) { HEME
lock(&buffer lock);

int ret = buffer[buffer _read cnt];

buffer read cnt = (buffer_read cnt + 1) % 5; }
unlock(&buffer lock);

return ret;
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volatile int buffer_write cnt = 0; > bUﬁ:er IOCk. Z—F\ E_]EJI—:IE/JE)ﬁ
el . /g N

volatile int buffer_read cnt = 0;
lock_t buffer lock;
int buffer[5];

while (TRUE) {
void buffer_init(void) {

lock init(&buffer_lock); N
) ERIEHAIRRX
void buffer_add safe(int msg) { N
lock(&buffer lock); IR XEBD
buffer[buffer_write_cnt] = msg;
buffer_write_cnt = (buffer_write_cnt + .
unlock(&buffer_lock); VAN G dun gt
}
int buffer remove safe(voi HEME
lock(&buffer_ lock);

int ret = buffer|[buffer _read cnt];

buffer read cnt = (buffer_read cnt + 1) % 5; }
unlock(&buffer lock);

return ret;
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volatile int buffer_write cnt = 0; > bUﬁ:er IOCk. Z—F\ E_]EJI—:IE/JE)ﬁ
el . /g N

volatile int buffer_read cnt = 0;
lock_t buffer lock;
int buffer[5];

while (TRUE) {
void buffer_init(void) {
lock init(&buffer_lock);

} A IERX
void buffer_add safe(int msg) { N
lock(&buffer lock); IR XEBD
buffer[buffer_write cnt] = msg;
buffer write cnt = (buffer write cnt + 1) % 5; S
unlock(&buffer_lock); VAR = dun] (LA s
}
int buffer_remove_safe(void) { HEME
lock(&buffer lock);

int ret = buffer[buffer _read cnt];
buffer read cnt = (buffer_read cnt + 1) % 5; }
unlock (&buffer lock);

return ret;
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volatile int buffer_write cnt = 0; > bUﬁ:er IOCk. Z—F\ E_]EJI—:IE/JE)ﬁ
el . /g N

volatile int buffer_read cnt = 0;
lock_t buffer lock;
int buffer[5];

while (TRUE) {
void buffer_init(void) {
lock init(&buffer_lock);

} A IERX
void buffer_add safe(int msg) { N
lock(&buffer lock); IR XEBD
buffer[buffer_write cnt] = msg;
buffer write cnt = (buffer write cnt + 1) % 5; S
unlock(&buffer_lock); VAR = dun] (LA s
}
int buffer_remove_safe(void) { HEME
lock(&buffer lock);

int ret = buffer[buffer read cntlh;

buffer read_cnt = (buffer dcnt + 1) % 5; }
unlock(&buffer lock);
return ret;




O BEFEETMERS: EHEHi(spin lock) Bl 7277

void lock init(int *lock) {

// HIUEA B et while (TRUE) {
*lock = @; // @ BTN, 1FRRB
} FRISIAEANIGRREX
void lock(int *lock) {
while(atomic CAS(lock, ©, 1) I= 0) IRFRXEBD
3 //UHAME N1, FEICIEIAMCLE
} .
R BHIRFRX
void unlock(int *lock) { /
*lock = 0; e
} 1 HEH
}
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ARFIRMEEIMBER: BhEw(spin lock) Jl i

> o] PURIER FKiA0) 52 WL
> Lm &+m,mﬁm
> HRE AEERIEBRFT

mﬁﬁAH AXSRMRER, MREATE e
B 2 R TR AT R RERTY, IR SRR peeery e
; : CPUO IRFRXED
CPUl | while(atomic_CAS(lock, @, 1) != 0) ‘—)
CPU2 | while(atomic_CAS(lock, @, 1) != @) |—— IR HIR5R X
CPU3 iwhile(atomic_CAS(lock, 9, 1) = 09) —) HERHE

CPU4 :while(atomic_CAS(lock, 0, 1) !=0) |
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AEFHEECIME RS HESBE#i(ticket lock)  Iml w3

struct lock {
volatile int owner;

: volatile int next; > 'f%iﬁ%éﬁ%‘ﬂ'{l/z}zz’l‘_&._
i © REIEIS, FGIRHEA— 21

voidilockidnitlstpuct lock flock):{
// WA B

et L e > owner: FEIIEHEIZEIRR
} > next: BRI ENRIE

void lock(struct lock *lock) {
// ERHCHWTFS
volatile int my ticket = atomic_ FAA(&lock->next, 1);
while (lock->owner != my ticket)

3 /] BRI
h

void unlock(struct lock *lock) {
/] f&ids N — g

lock->owner++;
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BAEFREECMBFH: HEEBhEiticket lock)  Mml 220

> owner: YEIIEAESHNBE
> next: B RIS HsHTE

DY=3E

-"»"?ﬁ;:{% t\r
| 0 B
BRERE—F..

owner = 3 F—F. 25, EI6S
next = 6 my ticket = atomic FAA(&lock->next, 1);

T )ﬁg
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BAEFREECMBFH: HEEBhEiticket lock)  Mml 220

> owner: YEIIEAESHNBE
> next: B RIS HsHTE

DY=3E

-"»"?ﬁ;:{% t\r
| 0 B
BRERE—F..

owner = 3 B4 FHEYS
next =7 while (lock->owner != my_ ticket) ;

il )ﬁg
my ticket: 6
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AEFIRMECME R : HEEBMEWi(ticket lock) Tl f:5%:

> owner: YEIIEAESHNBE
> next: B RIS HsHTE

)

g,:,;;: .
."»’J“r*/ -
pane
q \}_L I:I g 4 5
1Exly\/\7ﬁ_7h“

%%T,iﬁl
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BAEFREECMBFH: HEEBhEiticket lock)  Mml 220

> owner: YEIIEAESHNBE
> next: B RIS HsHTE

@B
BERE—%K..
W3R R IR
while (lock->owner != my_ticket) ;
s T AFK
lock->owner++
owner =4
next = /
TR
my_ticket: 6
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ARFIRMESMERS: HFSBLESi(ticket lock) Il rte

> 2O AERARFAX BN =B K
> B RFiA(0]

> BRE
- BRIIT, EHFRESERITAR SR, THUEHARES

> IREH
L/Xél\ EIJ ?jf.

T H B
S ?
while (lock->owner != my_ticket) ;

=: IR PABEXK
lock->owner++
owner = 4

next = 7/ 4
HE
my ticket: 6
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