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epoll

. IO C|AIZE(fd) £7F £H| st

. I} C|AJRIEE YoM Rt2|st2 2 AEf7} HFH HoS XX EX|
O(1)
fd_set A7t 22 QACH

« M52 select < poll < epoll



epoll 3CH%
« epoll_create
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« epoll_ctl
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« epoll_walit
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epoll :

|IOCP
epoll IOCP
epoll_create CreateloCompletionPort
epoll_ctl CreateloCompletionPort

epoll_wait

GetQueuedCompletionStatus




epoll_create

int epoll_create(int size);
epoll_create= size MtE2| HE E JU= T
fd_epollO|2t:1 £ 27[=Z StX}. Of fd_epollE

int fd_epoll;
bool is_epoll_init = false;

int Epolllnit(int size)

{
if((fd_epoll = epoll_create(size)) > 0) is_epoll_init = true;
return fd_epoll;
}
- size W2 00 FAE 2 =€ € == SO
. 01|“EI X SAIEE == SO}
« 2ZKXA 7t O] =XtE 5{&dF=X] HA =2kQI5|OF StC},
. HtHEI otA(ServerLimits)& = X[StL, Mot 2f2 M F=HLE AHSHAE =2{0F ot

ZX: http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html



epoll_ctl

int epoll_ctl(int epfd, int op, int fd, struct epoll_event *event);

epoll_ctl2 epollO] &S 732 Hich= fdet 1 fdof|A] Ed5= 2t e Ade] /7S SFok= HH 0|~

epoll_event 7224
typedef union epoll_data {
void *ptr,
int fd;
_uint32_t u3?2;
__uintb4_t ub4;
} epoll_data_t;

struct epoll_event {
__uint32_t events; /* Epoll events */
epoll_data_t data; /* User data variable */

——

0]

SEKX otLtet 32H|E 45 7HX|= EH
oF A

A2 (epoll_event).eventsE 0| %tC

—_

int EpollAdd(const int fd)
{
struct epoll_event ev;
ev.events = EPOLLIN | EPOLLOUT | EPOLLERR;
ev.data.fd = fd;
return epoll_ctl(fd_epoll, EPOLL_CTL_ADD, fd, &ev);
}
HE MHOA= Y= AIE0 2Ha0| B2 &0 ¢ 2
E 0| M= IN/OUT/ERR M|Z7IX| O|HIEE H7HSIE=F ULt

=X http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html
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EPOLL_CTL_AD fd & epfd?] 2t S2ZH £24, 0/00 2FM SHECHHE EEXIST HYS 24 AFICH
O event g = +evll] ME =ILCH

EPOLL_CTL_MO  +evll A2E 2ES 0|23 fd 22 HA, St B2 Ho fdelH ENCENT HYHE &M
D M EILCH

epfd HlA fd& J= ELtE epfd Bty SFH = fdE AIHSIEHDEH ENCENT HI S 24
EPOLL_CTL_DEL FHCH
fd& S22 @ ezpoll Bty S2FMH M EH=E JIH =0

Z=X: http://z-man.tistory.com/158



epoll_wait

int epoll_wait(int epfd, struct epoll_event * events, int maxevents, int timeout);

- epoll_wait &&= el U= dS0| F& O] OB =K] AL AFASC| 2[AEE
(epoll_event).events[] 2| EHE 2 ™ Et5HC} Al M0t = AEERI0| maxevents Lt2F0|E{ 2 | CH
= IR Q| eventBt X 2| AYE K™ =5 St QUL

o QFOF SiXY| &7 18H0[2tH X|Qfo| AL 10t/ HZAG M ALAO| EMa JtsMHE Q7| Z0| 12H74
events[] HIE S I8 22| S 2= S| =0}0F SFX|2F O] maxevents It2t0|HE S8l SHHO| X 2|5tZ

» timeout2 epoll_waitl| 4588 X d5lF= 2%t @40l EMALE = XHHFEF &[0 QU
Ct. O AIZFEEE At S 7022t o021, 7|C2[= =50 At40| 2 dstH SA| 2| EICf Of 2k
of -1)= X|dsi=H S| ArHS 7[CHE| A (blocking), 02 AT, AFAHO| JqA A AT S0 =

>
10
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Al 2|8 SEHF 7|Cte

ZX: http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html
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#define MAX_EVENTS 100 // =[ti 1000 E stgioll &<k Zi0[Ct.

struct epoll_event events(MAX_EVENTS]J;
int nfds, n;

for(;){
/) YASE ALH Ol TH4EZ= AT 001 2= 0

nfds = epoll_wait(fd_epoll, events, MAX_EVENTS, 10);

©)

l_'T_’_ l:ll—/\o

l
Qli

-

if(nfds < 0) {
// critical error
fprintf(stderr, "epoll_wait() error : %s\n", strerror(errno));

exit(=1);
}
// O L& LO{LEAl 22QULC.
if(nfds == 0){
// idle
continue;
}

for(n=0; n < nfds; ++n) OnEvent(&events(n));
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ZX: http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html



int OnEvent(const struct epoll_event *event)

{

int nread;
char buf(10247];

if( event—>events & EPOLLIN ){
nread = read(event->data.fd, buf, 1024);

if( nread < 1){

forintf(stdout, " nread returns : %d\n", nread);

} else {
fprintf(stdout, "data : %s\n", buf);
buf(0) = 0;
}
}
if( event->events & EPOLLOUT){
}
if( event->events & EPOLLERR){
}
return 1;

== ofid R
HO|E7} =4 M=
Aot S RULE

EPOLLIN O|El E
[ S1O{A] 2tHO

1 A

ZX: http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html
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ZEX: http://comfun.tistory.com/entry/17%EC%9E%A5-select%EB%B3%BA4%EB%8B%A4-%EB%82 %98 %EC%ID%80-epoll



#include <sv=fepall. b

int epoll_createlint size):
AHEA epoll e ClA328H, 2 A -1 B

size  epoll lAHAL 2] HE

*Linux 2.6.8 O] 20| A= size P2l+= AEEIA FECLFAEE &5 2 R0 L0/ X9 27/
Z8ofd H£9 plE- 2Rz ofA] J'EL))

=X http://comfun.tistory.com/entry/17%EC%9E%A5-select%EB%B3%BA4%EB%8B%A4-%EB%82%9I8 %EC%ID%80-epoll



#include <svsfepaoll.h>

int epoll_ctlint epfd, int op, int fd, struct epoll_event* event):

A=A 0, LA -1 EhE

=X http://comfun.tistory.com/entry/17%EC%9E%A5-select%EB%B3%BA4%EB%8B%A4-%EB%82%9I8 %EC%ID%80-epoll



#Zinclude <sv=fepall.h>

int epoll_waitlint epfd, struct epoll_event* events, int maxevents, int timeout):
MBA OIHIST} LUE T CIAIYEQ| 5= ATAI -1 2HE

epfd + O[HIE HACl epoll 2IAHA2] WY ClAIFHH

everts « O|HIED ot e ClA2E -2 Al E HIHe =4 4f

maxevents « = P 2AE EE =4 4 HIHY == Jist 20 O|RE =
timeout : 110002 S 2| CH2AILE -1 HE Al O[HIED 2 = 2R =2 CH2|

=X http://comfun.tistory.com/entry/17%EC%9E%A5-select%EB%B3%BA4%EB%8B%A4-%EB%82%9I8 %EC%ID%80-epoll



Sample: Echo Server

https://gist.github.com/jacking75/6e8cef4141e82811c806



https://gist.github.com/jacking75/6e8cef4141e82811c806

Edge Trigger 1} Level Trigger

« epoll0|Al= Edge Triggerdt level Trigger = & StLHE 4 EHS| OF SFLF
« 7|22 level Trigger

* Level-triggerede= §78 &% (ZEN)7I RXIEl= S HX].
+ Edge-triggered= §%8 E%171 Halol= A|FH0| M2 ZHX].

- O =0f C|X|E A= 0000111000111000111 O A 10 CH$H TriggerO|2+H L T= 10| FX|&l= Al &
OF 20 A2t10| St Edge-triggered= 00|A] 12 HS= A|HO| AT ST = O] B2 ET
= 32| Yot}

Level Triggered Level Triggered Level Triggered

/11 /11 /14
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ool

Edge Triggered Edge Triggered Edge Triggered

ZX: http://www. joinc.co.kr/modules/moniwiki/wiki.php/Site/Network_Programing/AdvancedComm/epoll24
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Edge Trigger Al

mev.events = EPOLLIN | EPOLLET ....;
epoll_ctl(mepollfd, EPOLL_CTL_ADD, afd, &mev);

+ 4 CIA3EEE epoll(7)2 2|2 [ EPOLLET 2215 2°0IC}
. M ClATZEHE = E27l02 MH sliC}

. Of CIA3EES SofH S5 HIOIEE read(2)/write(2) 2 [ EAGAINI} BHEHE| B X{2| & DFRICH
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EPOLLONESHOT

. 7|EXoR epoII_ctloﬂ)\ % AESF0| FUI5HH MAY W] 2d HEE EA Bk
. EXf{J2EE EX|2 & 455 ev.entsZf 0l EPOLLONESHOTS |JH ofH =Lt
- K™ waitE §§oHlI ofl & fd7t ready SENQIX| ZEE 7| diE fdE HlE-J3t £[1, O] =0 CIA| wait

S5 H|ZAMSE fde OF YB{Z=C} (“'RO* 22 EPOLL CTL MODE AF3| Xj&A st 3o} StCt. )

M|

Z=X: http://z-man.tistory.com/158



poll vs epoll

# cat /proc/cpuinfo | grep "model name”

model name : Intel(R) Core(TM)2 Duo CPU EBS50 @ 3.00GHz
model name : Intel(R) Core(TM)2 Duo CPU EB850 @ 3.00GHz
# cat /proc/meminfo | grep MemTotal

MemTotal: 2015528 kB

# cat /etc/redhat-release

CentO5S release 5.3 (Final)

# uname -a

Linux host 2.6.18-128. el5 #1 SMP Wed Dec 17 11:41:38 EST 2008 x86 64 x86 b4 x86 64 GNU/Linux

ZEX: http://codezine.jp/article/detail /4830
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# Jpoll_conn 10000
# Jepoll_level conn 10000
# Jepoll_edge conn 10000

12 Z2 AYY = =S
2 =%
poll2 7148 =0 [hatA]
2tEtoh ZHe 2 SR, epoll
= A4d9 =0 & SH
Aol #Hztoh Mo gl 0F
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poll vs epoll: &4

A4 == 10,000, M| 2|4== 1002|2 1000 2|, HIO|H A7[= 1,024 HO|E2} 10,240 HIO|E

0.45 # ./poll_performance 10000 100 1024
# Jepoll_level performance 10000 100 1024
0.4 # Jepoll_edge performance 10000 100 1024

0.35

0.3

0.25
# poll_rw

0.2 o epall_level_rw

8.18 i apoll_edge_rw

0.1

0.05 ‘ !

0 1000 2000 3000 4000 5000 G000 7000 8000 9000 10000

ZX: http://codezine jp/article/detail/4830
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« poll_rw
® gpall_level_rw

s epoll_edge_rw

1 2000 4000 6000 2000 10000

# ./poll_performance 10000 100 10240
# .lepoll_level performance 10000 100 10240
# .lepoll_edge performance 10000 100 10240

ZX: http://codezine jp/article/detail/4830
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# poll_rw

s zpall_level_rw

i spoll_edge_rw

0 2000 4000 G000 a000 10000

# ./poll_performance 10000 1000 1024
# .lepoll_level performance 10000 1000 1024
# .lepoll_edge performance 10000 1000 1024

ZX: http://codezine jp/article/detail/4830
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poll vs epoll: S541(Z HI0| &)

75 5

« poll
s gpolllevel)

= gpollfedge)

ER-]

} 1 1 1 1
o 1000 2340 000 4000 K0 &0 TO B 20 1030

# /poll_performance 2 10000 100 102400
# Jepoll_level performance 2 10000 100 102400
# .lepoll_edge performance 2 10000 100 102400

ZX: http://codezine jp/article/detail/4830
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1 # ./poll_performance 2 10000 100 1024
# .lepoll_level performance 2 10000 100 1024
a8 -+ # .lepoll_edge_performance_2 10000 100 1024
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# ./poll_performance_2 10000 500 1024
# .lepoll_level_performance_2 10000 500 1024
# .lepoll_edge_performance_2 10000 500 1024

ZX: http://codezine jp/article/detail/4830
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# ./poll_performance_2 10000 1000 1024
# .lepoll_level performance_2 10000 1000 1024
# .lepoll_edge performance 2 10000 1000 1024

ZX: http://codezine jp/article/detail/4830
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epoll0] =&l 0| &...

CIA3EHL| Sil/4 T HIojHel 22| 22 O] HAEN A= ZHESHH F=4 HiE= TH|otL B
HZAM CA3EH 3 S+ HO[H s 2hE|otal ULt

epoll2| 8% ready”} =l C|AIEETE 7| 0] O C[AIEET 22| 5t
N E|*ﬂE'E1 J-*EP1 TENOA BMS Hert el, O 24 3Z 0|H0|= thedl *._'| 01|* &= ':c':“ﬂgi
ot AL,

for(j=0;process_infolj). sock!=evsl(i). data.fd;j++);

poll2| AF BtetEl gh2 readylt & JIE A 20110, Ol = CIATEE D ready= F=A] 2801617 #{oll pollE
tHE = A 50l A 7;‘<7<|E pO||o b o oldlA JH0| Ot 2 Claagy He|E 22oAe eldl A ghif =S o}
O e 22 Fs Wl d50M =5 2= ERIF SICE

if (pfdsl(il. revents&(POLLINl POLLOUT)==0){

continue;

}
= 2P Cl2a3ag gy ol ol M ol E 2telet 2 0E Al epoll)UIAM = OHHE A 2te|st=Lfol| Wets dsA|
I} poll(2 )% AE2ds WL2C 2= 4 QU C/AT8H H2 2te] gAlo] D2 sl 245 = 24 MO
= 2IAIGED epoll2)0ll 2l &olA| i e[S 0(Lt B AT & K ofLt.
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epoll-example
(BEILHE BT, AX[EL|A ArE)

https://github.com/RajivKurian/epoll-example



https://github.com/RajivKurian/epoll-example

S

Joinc - epoll
http://www.joinc.co.kr/modules/moniwiki/wiki.php/Site/Network Programing/AdvancedComm/epoll24

[CAHO{] epoll HH
http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html

17%-select 2 Ct-LI-2-epoll
http://comfun.tistory.com/entry/17%EC%IE%A5-select%EB%B3%B4%EB%8B%A4-%EB%82%98%EC%ID%80-epoll

I/O - epoll
http://z-man.tistory.com/158

epoll gt=eF T+ mt2t0] H
http://stardreamsw.tistory.com/entry/epoll-%ED%95%A8%EC%88%98%EC%99%80-%EA%B5%AC%EC%A1%BO%EC%B2%B4-
%ED%8C%8CWEB%IDY%BCUEBW%AF%B8%ED%84%B0



http://www.joinc.co.kr/modules/moniwiki/wiki.php/Site/Network_Programing/AdvancedComm/epoll24
http://blueheartscabin.blogspot.kr/2013/08/c-epoll.html
http://comfun.tistory.com/entry/17%EC%9E%A5-select%EB%B3%B4%EB%8B%A4-%EB%82%98%EC%9D%80-epoll
http://z-man.tistory.com/158
http://stardreamsw.tistory.com/entry/epoll-%ED%95%A8%EC%88%98%EC%99%80-%EA%B5%AC%EC%A1%B0%EC%B2%B4-%ED%8C%8C%EB%9D%BC%EB%AF%B8%ED%84%B0

epoll 2 E

linux epoll& O] &3t echo server(AX|E2|7 AtE)
http://goldenretriever.tistory.com/entry/linux-epoll%EC%9D%84-%EC%ID%BA4%EC%IAWAI%BED%I5%9C-echo-server

epoll sample (UX|EE|H ALE)
https://github.com/araijn/samples/tree/master/C/epoll

epoll echo server
http://blog.ilovelinux.org/2009/10/epoll-echo-server.html

echo chat server
http://victor8481.tistory.com/98

ME MH - epoll HH
http://firstboos.tistory.com/entry/%EC%B1%84%ED%8C%85-%EC%84%9C%EB%B2%84-epoall

TCP Echo Server Example in C++ Using Epoll
http://blog.varunajayasiri.com/tcp-echo-server-example-in-c-using-epoll

7tEtst epoll thread-pooling server
http://alleysark.tistory.com/228



http://goldenretriever.tistory.com/entry/linux-epoll%EC%9D%84-%EC%9D%B4%EC%9A%A9%ED%95%9C-echo-server
https://github.com/araijn/samples/tree/master/C/epoll
http://blog.ilovelinux.org/2009/10/epoll-echo-server.html
http://victor8481.tistory.com/98
http://firstboos.tistory.com/entry/%EC%B1%84%ED%8C%85-%EC%84%9C%EB%B2%84-epoll
http://blog.varunajayasiri.com/tcp-echo-server-example-in-c-using-epoll
http://alleysark.tistory.com/228

epoll-example (R E[22E HH, HX|EZ|H ArE)
https://qgithub.com/RajivKurian/epoll-example

a server application implemented through nonblock 10 and thread pool (B2 E 2|7 AtE)
https://github.com/honeyligo/EpollServer

eznetpp: Asynchronous network library for c++ programmers
https://github.com/kangic/eznetpp

zsummer is a cross-platform C++ high performance lightweight network library. via IOCP/EPOLL
https://github.com/zsummer/zsummer

EasyGameServer
https://github.com/zeliard/EasyGameServer/tree/linux



https://github.com/RajivKurian/epoll-example
https://github.com/honeyligo/EpollServer
https://github.com/kangic/eznetpp
https://github.com/zsummer/zsummer
https://github.com/zeliard/EasyGameServer/tree/linux

