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Unixigitig=

e Everything is a file
e Small tools

o HEMH



BRZ vs IS

o RARFAABR
o ETFIINIRRLAE




fork/execiz®!

o HAEHLE SQiHE2
o fork() | %4, EER

 CIEFHE (EF28IHE) fork()

= IR[EHE: |
o FIHFE: O +--

o AHFE: FHFEPID |
e exec() e
+ AR EHR TR |
= BINEARIRE]

exec()
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fork/execiHiE

#include <unistd.h> o tﬂ!t_ltf’El‘E-_lfOI'kI
#include <stdio.h> - EEITJE%U (Copy-On-Write)
int main() { ® QT:L *E?‘ﬂ%a»gm Hﬁ

pid t pid = fork();

o 24’1-. i&ﬁfo rkle ‘\gF D

if (pid == @) {
// FIHFE
execl("/bin/1s", "1s", "-1", NULL);
perror(“"exec failed");
} else {
/) SHFE
printf("child pid = %d\n", pid);
}

return 0;
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Pthread (POSIX Thread) e Thread (%&%i2)

Unix/Linux {FfBT2RE (POSIX #5k) " SRR

=T e Race Condition (TEEF)

- ARG EEEED = BRI E RS RE T
Fix. e Critical Section (IGFRX)

. FR0IEE / 4RIE » EENNBURIPEICHD X 15,

= [@2 (mutex/ condition variable)
- ZAEB(E



pthreadZRiE

pthread mutex t lock = PTHREAD MUTEX_ INITIALIZER;
#include <pthread.h>

pthread_mutex_lock(&lock);

/7 IEFRX

i A * i A%
vold worker‘(v01d arg){ pthread_mutex_unlock(&lock);

printf("Hello from thread\n");
return NULL;

pthread cond t cond = PTHREAD COND INITIALIZER;

int main() {
pthread_t tid;
pthread create(&tid, NULL, worker, NULL);
pthread join(tid, NULL);
return 9;

pthread_cond_wait(&cond, &lock);
pthread_cond_signal(&cond);
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Socket API

e socket/bind/listen/accept



I/Ot=RE

blocking
non-blocking
multiplexing

async



select vs epoll

e O(n) vs O(1)
o FUE'IE




epoll=FlE3

int epfd = epoll createl(0);
epoll ctl(epfd, EPOLL CTL ADD, sockfd, &ev);
while (1) {
int n = epoll wait(epfd, events, MAX, -1);
for (int i = 0; 1 < n; i++) {
handle (events[i]) ;

}



TCPRRSEE

e Redis TCP server
= redis/src/server.c
int listenfd = socket(...);

bind(listenfd,...); = redis/src/networking.c
listen(listenfd,...); . = 7
while (1) = redis/src/ae.c (E{HEIR)
int conn = accept(liStenfd’ A ) ’ int listenToPort(int port, int *fds, int *count) {
read(conn,...); int s = socket(AF_INET, SOCK_STREAM, ©);
write(conn, ...);

int yes = 1;
} setsockopt(s, SOL_SOCKET, SO_REUSEADDR, &yes, sizeof(yes));

struct sockaddr_in sa;

sa.sin_family = AF_INET;

sa.sin_port = htons(port);
sa.sin_addr.s_addr = htonl(INADDR_ANY);

bind(s, (struct sockaddr*)&sa, sizeof(sa));
listen(s, 511); // backlog

fds[*count] = s;
(*count)++;
return C_OK;
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MySQL Connection Handling
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© Thread

o %12 (Thread) EBIFFIRIFER o [H5E:
o EREERIARHRRIETR " GiEfRiE PR
o *zll‘,\u" 3

o ; M ﬁl i. 7%
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TA=%E=E
o —FHERHAEENS)

o ZMITIR (execution streams)
o HERET (BFE. XHFH)

o IBHTIVAE (preemption)

o FERZNH (. FRIHESE)
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o MERT (BMHE—ZIE)
o BIFTH (SHE&H1T)
o PHARF (HLLEISK)

e GUI:
« WRLFRFRE
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Event Loop %514

Event Source Event Queue Event Loop Handlers




HHIRzNIRE

o BT (XSEIEHR)
o HFH{HMEIFE (callbacks)
o HYMEA (event loop)

o handler A {EICH

¢ handler BE1RE
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SRR

e GUI: e BHUARR
o BMEIE—/ handler e socket / 110 H{H4hIE

. ER - WK



HHEMAE

while True:
events = epoll_wait()

for e in events:
handle(e)
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e nginx
e redis

e Node.js
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ZAZAINE o EEIV:
RIERICPUFHT . R

ZIFHEES » 1T (parallelism) (2
Szl REE o BRIZHBET., AMEMZEE

» 3% (concurrency) X
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1994

o HBRIT:

= RPC (Remote Procedure Call)

= CORBA

IR

s RGBT RE BRI
o XEi—{45h:
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e Message Passing
e Remote Procedure Call (RPC)



Message Passing {58!




Message Passing 5=

o HBIEEIV
o IRIRfEREE
o RRLEHIBMA




RPC =8

o itEIiERA
o HECFRIRFHEREN




RPC iEBiRE

Server
Execute

Client Call Serialize Network Return




Message Passing vs RPC —— i3 =

o RPC BB SIS
o Message Passing i2{{EXiz=H
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RPC |aJ&k

o [ShERILEIER
o [SliEEpiLE R
o BEEEERRR
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Message Passing {i##

o BRTRRIZRINGR
o HESRHIRSR
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e 1/O Eﬂi?#ﬁl@]
o CPU (6%
kG PHZEE event loop
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o EREHARA/MEREAPI, HE

e Thread/Event
- IERE (EMR) BER, B (ER) ERES
« EHIRE, EEEEHARTR

e Message Passing/RPC

= RPC, (IEf%) B8R, B (ER) ERES
= Message PassingEEZvBSERXFZ LESIE
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