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pthread_create=fl

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>
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T

void *print_message function( void *ptr ) {
char *message; [

FHTRIIAN ]

message = (char *) ptr;
printf("%s \n", message);

void main() {
pthread t threadl, thread2;

pthread_create

char *messagel = "Thread 1"; X — X —
char *message2 = "Thread 2"; [ A1 TENER ] [ L4 TENER ]
int:- irefl; iret2;
iretl = pthread create( &threadl, NULL,
; . P :
print message function, (void*) messagel); othread_join

iret2 = pthread create( &thread2, NULL,
print _message function, (void*) message2);

pthread join( threadl, NULL); pthread join( thread2, NULL); [

THRTEN=A ]

printf("Thread 1 returns: %d\n",iretl);
printf("Thread 2 returns: %d\n",iret2);
exit(0);

R 17
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latile int bal = - . 2 N
S wme e e RigiEeZEE =), BA=
void *mythread(void *arg) { 7,3,:\2759&5’\],2%2}3}% :
inE \—/ = /1> > r-
rois M b NE 0 (a) IE(TIAD, &iEp1. p2. p3#T
} balance++; EDZER D BIERHA? pl:
printf("Balance is % d\n", balance); \_/EZ:\ p3 S
return NULL; (b) 1Iz1TES, mainREsaHIHAY
) HREMA?

int main(int argc, char *argv[]) {
pthread tpl, p2, p3;
pthread create(&pl, NULL, mythread, (void *)"A");
pthread join(pl, NULL);
pthread create(&p2, NULL, mythread, (void *)"B");
pthread join(p2, NULL);
pthread create(&p3, NULL, mythread, (void *)"C");
pthread join(p3, NULL);
printf("Final Balance is % d\n", balance);
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s SUN YAI-SEN UNIVEKRSIL Y

volatile int balance = 0;

RiRZAzeZE =TI, BASHR

void.*ﬁy’.chr‘ead(void *arg) A 7,3,:\2759&5’\],2%2}3}% .
int N e 5 :
tor (i =8 1< 200 11+ (a) E?T'ftﬁg: %*Ep . p2~ p3j:j—
balance++; ENRER DRI HA? p1l:
} . :
printf("Balance is % d\n", balance); \_/EZ'\ p3 < e
return NULL; (b) 1Iz1TES, mainREsaHIHAY
} EREHA?

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;

RiRZAzeZE =TI, BASHR

void.*ﬁy’.chr‘ead(void *arg) A 7,3,:\2759&5’\],2%2}3}% .
int N e 5 :
for (i = ©0; 1 <|20000;|i++) { (a) E?T'ftﬁg: %*Ep . p2~ p3j:j—
balance++; ENRER DRI HA? p1l:
} . :
printf("Balance is % d\n", balance); \_/EZ'\ p3 < e
return NULL; (b) 1Iz1TES, mainREsaHIHAY
} EREHA?

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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> 1BRH, . pthread_exit
- iR EIREE (S#pthread_joinzkEX)

> #FT{=: pthread_yield
« SIRVE 1T, HiECPURRSH 4T
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pthread yield 75={jl Vil g% rem

#include <pthread.h>
#tinclude <stdio.h>
#include <unistd.h>

void *thread(void *arg) {

while (1) {
puts((char *)arg);
} pthread yield(NULLIs BIXREHIT K, BEINREEEENT

}

void main() {

pthread & t1; T2, 3t3:

if (pthread create(&tl, NULL, thread, "thread 1") != 0) {
perror("pthread create() error"); exit(1);

}

if (pthread create(&t2, NULL, thread, "thread 2") != 0) {
perror("pthread create() error"); exit(2);

}

if (pthread create(&t3, NULL, thread, "thread 3") != 0) {
perror("pthread create() error"); exit(3);

}
sleep(1); FHBETIMZESER, ENZKRIEFFEZ%E
exit(9); 22
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* CPURZS (ZN5H8) @ spsr_ell
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Pk 0] e
* HARZS, RIFLTX
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- MELTX, BEERFZ
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F—%: HAREZS., FEFELTX Tl g sac
> RELTX

sub sp, sp, #ARCH_EXEC_ CONT_SIZE

NiZZElE it
/] DRAFH B 1E 45 (x0-x29)
stp x@, x1, [sp, #16 * @] SRR R
stp x2ew3, [sp; #6 * 1] RIS
STAXA.  x8y [ spr7dtl6e ) ] ~
spsr_ell
[/
sth X285, xX29, [Sp,-#16 * 14] eoeo \ 42 F R
/] PRAFX3OF =/ MRFIRZ A7 #%: sp_el@, elr_el, x1
spsr_ell %0 -
Sp—»
sl SR

mrs x22, elr_ell
mrs x23, spsr_ell
STp X308, x21: |sp,-#1l6 * 15]
sth %22, 5x23, fsp; #16°* 16]
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%E&:LTIWE

ldp<x22 %%23, /}sp, #16 * 16]
ldp X360, %21, [sp, #16 * 15}

/] VRE =R EAF A
msr sp_elo, x21

msr elr _ell, x22
msr spsr_ell, x23

/] PR H R FAT- 45 X0 -X29

ldp<x0, XT, [spy #161% 0]

Tl it

ldp x28, x29, [sp, #16 * 14]

add sp, sp, #ARCH_EXEC_CONT_SIZE

ke B EETF

@Emplb\

e

O

T i7an

NS EIf: vl

LA NTR
%*E'lklu\

spsr_ell

Sp —»

x1
x0

Nl EZESiEl A chvl
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Linux¥FFIZRIZIEF: ucontext Tl g% s
> & pucontexto] IAFE— 1A PS%E

> makecontext: EllZEEFTayucontext

> setcontext:#Ff2 _E T XV

> getcontext:{&1F % Brgjucontext
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setcontext / getcontext 7=l Tl 7ox3 5o

—  SUN YAT-SEN UNIVERSITY

#include <stdio.h>
##include <ucontext.h>

INE X 0;
ucontext t context, *cp = &context;

void func(void) {
X++;
setcontext(cp);

}

int main(void) {
getcontext(cp);
i€ C1x) £
printf("getcontext has been called\n");
func();
} else {
printf("setcontext has been called\n");

}
} 35
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O FEMOF: £F7E - MBS Tl 727z
e s

void produce() { void consume() {
buf[++cnt] = rand(); j:::::::>»<::::::::j process(buffcnt]);
setcontext (&cxt2); setcontext (&cxtl);

TR

e

makecontext(&cxtl, produce, ..);
makecontext (&cxt2, consume, ..);
setcontext(&cxtl);

36



MBIFEFIZRE Il £z eaes

> VIR K
- SAFEXNESRE, TEERPSUIREERE
- Wiz&ERGEERILAR (RZERsRMMERE)

> B LT X Y)HR
* PIRAFENRNZL, TR/

o EI] H{l’ﬁﬁ%t}] T%'H_’J,Z:/z—:\ i%_ ﬂﬁj{ﬁ%ﬁ makecontext makecontext
1 setcontext 1
W TR,
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(producer)  ¢otcontext  (CONSumen)
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> SucontextzX Y RIEFE R
. createFiber: Bl FNFIE
 SwitchToFiber: ZFf&1]#

> X EANTFE (FLS)
YRR ENAREN, FLSS5TLSEMIER
* S PTAREENNZTFER, TLSToRAZIFLS
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> HEBREFESHMINMRIRHT X85

e go. python. lua......

« C++B20H it X35 7 ihiE
> IREBBERTS (L / 85/ &8/ #117)

s BDMRTE: yield (EHEEETT) « resume (&S TT)

e BT HUTRE
/ A
3z Qg
#ME yield resume £21E ]
Y
HiZ
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Build simple, secure, scalable systems with
Go

An open-source programming language supported by Google
Easy to learn and great for teams

Built-in concurrency and a robust standard library

v
v
v
v

Large ecosystem of partners, communities, and tools

Get Started Download

Download packages for Windows 64-bit, macOS, Linux, and more

The go command by default downloads and authenticates modules using the Go module mirror and Go checksum database run by Google.
Learn more.
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> R RERGEERE T
« {EZ& . MarvinZhang
e $ERE: https://juejin.cn/post/6943524790636544036
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GoSE—ENs

> FSmRIREIES, MC/C++1HE
> B Bl TR BIHERT:

// B SRR W

func main() {
valInt := 1 // BahElr int 2
valStr := "hello" // HZIHEW N string KA
valBool := false // HzhHEWTN bool 7’““

> BCIES &M, GoJURIRLEF

43
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/] EX—A struct 3K

type SomeClass struct {
Publicvariable string // A3t =
privateVariable string // RBEZE

}

Ll B

func (c *SomeClass) PublicMethod() (result string) {
return "This can be called by external modules”

)

/] FETTE

func (c *SomeClass) privateMethod() (result string) {
return "This can only be called in SomeClass”

}
func main() {
/] HEREEA
someInstance := SomeClass{

PublicVariable: "hello",
privateVariable: "world",
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GoF—H%: mREORE, FE2EEYSREE Izl oo

// EX Animal MO
interface Animal {
Eat() // FH¥ Eat ik
Move() // F=HH Move J7i%:
}

[/ ===t 5 Dog Startasc—
// € Dog K

type Dog struct {

}

// SEPL Eat 5k
func (d *Dog) Eat() {
fmt.Printf("Eating bones")

}

// SEBL Move J7ik
func (d *Dog) Move() {
fmt.Printf("Moving with four legs")

}

// ———— %X Dog End —le—— 45



REHA: ERIFAIEMIE Mol 1%z

package main

import (
Tkt
"time"
)

func asyncTask() {
fmt.Printf("This is an asynchronized task")

}

func syncTask() {
fmt.Printf("This is a synchronized task")

¥

func main() {
go asyncTask() // RF#IT, Ay
syncTask() /] RIZBPAT, Ff7
go asyncTask() // Zf+Hi syncTask TR G, HRIPIMAT, A5F

time.Sleep(time.Second * 1) 46



AEHA: =RIFINERE Ml g cec

// deadloop.go
package main

import ( > +%$Iﬁ;lgoi§_ _'/f— /\Tj] %E
efmt
"time"
) > ZB1Ei1z4T. go run deadloop.go
func deadloop() {
for {
}
} R— X E M5 R go,
M BEEfTa s e AN E
func mai
deadloop()
for. 1

time.Sleep(time.Second * 1)
fmt.Println("I got scheduled!")



MHE2ZIBRNE(E:

package main
import (

ot

e o “ o .
) XA BB BB R —Nink A B

func longTaskdsignal chan int] {
/] AT for
// 4T while fE¥S

for

}
fmt.

{

fmt. Println("longTask is running")

// W signal BIEALZ{H

v := <-signal
// WREBMEN 1, 1F I3
if vi== 1.4
break
}

time.Sleep(1l * time.Second)

Println("longTask is finihsed")

E18(channel)

func main() {

/ FUEE

1924-2024 ————

[ ] [ ]
"—1 " LR R TR

—  SUN YAT-SEN UNIVERSITY

sig := make(chan int)

// 5P longTas

go longTask(sig)
/] ZFERF 1 e

—d

time. Sleep(3 x tide.Second)

// IFIEIE sig f&1E

sig <- 1
// #RJ5 longTask

R sig fB1E, & ILTEIA

time.Sleep(1 * tihe.Second)

|

1%1_*5‘ AU IR

gy | —— | ko

sig

signal

48
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func handler(c net.Conn) {

0 1ilekinl B et SR
} ;ZDT A ¥ zﬁﬂ_/A&
E‘Z.
func main() {
1, err := net.Listen("tcp", *:8000") * telnet 127.0.0.1 8000
if err l= nil { o M Eard =115 AR418000u% O
} panic(err) @ﬁthﬁ?&
for &
¢y err =1 ACcept()
if err = nil {
continue
}

go handler(c)

49
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I * e T b

> AR main Al 90_#19 (W*BE’J%?, AHER)
- BERTHE, ABRTEEBRE

|-|—.

package main
ain
func main() {
ch := make(chan int)

go func() {
ch <- 42

10O

close(ch)

ZHRf: https:/divan.dev/demos/hello/ 50
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func tick(d time.Duration) <-chan int {
c := make(chan int)

go func() {
time.Sleep(d)
C <=zl

10O

return c

}

func main() {
fop 4 = @: i < 24 4+ o
c := tick(1l * time.Second)
result := <-c
fmt sPeintin(i, %i& ; result)

ZHRH: https:/divan.dev/demos/timers/ 5 1
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type Ball struct {
hits int
}
func player(name string, table chan *Ball) {
for {
ball := <-table
ball.hits++
fmt.Println(name, ball.hits)
time.Sleep(l * time.Second)
table <- ball

}
¥

func main() {
table := make(chan *Ball)
go player("ping", table)
go player("pong", table)
table <- new(Ball) // U#xkH4GE, KEK
time.Sleep(10 * time.Second)
<-table

close(table) // WixK4%h 59
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func producer(ch chan int, d time.Duration) {

> WA EE R EES AR i =0

N 4 N \[2 £or {
Ch- <&k

time.Sleep(d)
}

producer T #19

%——ﬁ___q,reader #2171 1}

func reader(out chan int) {

: §§§£§;§£; for {

T :%i:::::: result := <-out

] ;Lﬁk“ﬂxx‘ fmt.Println("read: ", result)
: e ' N }

TR ]

}

func main() {
ch := make(chan int)
out := make(chan int)

go producer(ch, 1*time.Second)
go producer(ch, 3*time.Second)
go reader(out)
for-f
out <- <-ch
} 53
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