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e 1 UUUODOOOODONO
U UUUODODUOUUUODOOOODN

fork/pthread create D 0 O O 0O 0O O O
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]

eI UUOODODUOODOOOOD W
e DU UUOOOOODDOLO OO U

cUUUODODUOUUOODOOOOD O
oerrno 0 EAGAIN O EINPROGRESS O O [

eI OOOOOO fentl O

fd = socket (. :
opt = O NONBLOCK

ik = fcntl(fd, F_SETFL, opt) ;
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[] (cont.)

oo dbdbdbdbdibdi
D[][]D[][]D[][]D

fd = socket (...);

opt = fentl (fd, F_GETFL, 0);

opt |= O_NONBLOCK

1k = fcntl (fd, F_SETFL, opt);
XOROOO

opt = fcntl (fd, F_GETFL, 0);

opt "= O_NONBLOCK;

1k = fcntl (fd, F_SETFL, opt);
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Joouddbodddbodddino...

e I UUOODODOUOODODOOOD O

while (1)
\ nr = read (fd, buf, BUFSIZ);

00 busyloopdCPULNOOOOOOOOODOO
L] [
e 1 HODNO

eselect/poll DD OOOOOOOOOODOMO
e O0OODOOOO select/poll OO O
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(cont.)

HREREREEN

while (1) {
nr = read (fd, buf, BUFSIZ);
} sleep( ) ;

e DO DOOLDOOOOO O

osleep O O [S]
ousleep 0 OO 0O0O O [us]
onanosleep 0 0 O O [ns]

O oooosSuoooooooooooooooaA
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select

JO00000@.50000 selectd
FD ZERO (&fds)
FD SET (fd, &fds)
tw.tv_sec = 1;
tw.tc_usec = 500x1000;
while (1) {
memset (&rfd, &fds, sizeof (fds));
1k = select (fd+1l, &rfds, NULL,
NULL, &tw);
1f(1k>0) {

\ nr = read (fd, BUF, BUFSIZ) ;

}
Jodoot1.s0o00d

Japan Advanced Institute of Science and Technology — 2013/07/30



select (cont.)

read D 0000 select0000O0OOOOOOO
eI UUODODODUOODDOOOOD OO O L
e 1 UUODOOOOD OO U O
Joooddboboodtdibbd
eI HUOODOUOODOOOOD O
oo oddddonbod

0 O0o0ooo0od setitimer OO O
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cohnhect []

e 1 UUOODODUUOOD OO OO
econnect U LU LU UL [

SACPOOOOOOOO

client server
connect() start SYN
SYN+ACK
end ACK

U UUOOmsUUUOmsU UUDDOH
cUUUUObOOoUUddnnL i
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connect [] (cont.)

fd = socket (...)
1k = enable nonblock(fd)
1k = connect (fd, .)

1f(1k<0 && errno!=EINPROGESS) {
} O connect Qg

oo tgn
1f(1swritable (fd)) {
1k = scanerror (fd, &err)
1f (err) |
L connect UOUOOOOOO

}
disable nonblock (fd)

J
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cohnhect

[] (cont.)

ecnable noblock: OO0 DO OODOOOOOO
edisable noblock: DO OO OO OO O

o iISWritab
ERERERE

HREREEN

e: oo notin

bbbt connect U OO HOL
HREREREEE Joooddoboodt

1k = select (nfd,NULL,wfds, NULL, NULL)

e SCanerror: getsockopt U U O OO OOOOO O
U4 errno U0 O HOOOMO
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connect

time
gethostbyname connect write
idle idle

el lJconnect DU DODDODO

o gethostbyname/getaddrinfo O O O 0O 0O O [

Joboodttbd

ewrite OO OOOOO
U odisi
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gethostbyname

JO0ooooiPOOOOOOO (client) DNS

o1 DNS OO resolver server
00 UbPOO0O request
EERERERERERERERERERE _ —

_ . reponse
o resolver 0 DNS client O O [

e 1O OODODDODODOObbbUduddt

libc
—gethostbyname ™
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gethostbyname

(cont.)

oot

client

resolver

7k

UDP
DNS server

server
TCP
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gethostbyname (cont.)

Jooodddbodd

client

£ eso/yer DNSserver server
AT | W
E .

________________
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gethostbyname (cont.)

Nresolver DO O OOOOOMO

resolver00 0O TCPOUOOOOODOOO
1000 resolver00 0o
1000000 connect,read O OO OO

HIERERNRNRNRERE

2)
OOoboogggga
3) O resolver O [

Joooddobodtddbd
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1: resolver

e resolver [0 gethostbyname 00 O O [
eUOOOOO0O TCPOOOO
e ICPOOOOOOODOODOO

TCP , UDP
}' resolver — 1 DNS server
client 4 5 3
5
5 — — server

TCP
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1: resolver (cont.)

client resolver DNSserver server
C
W
e W
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2.

gethostbyname OO O 0O 0O O 0O O

L] [

e gethostbyname O 0O O O [
e gethostbyname 0O OO 0O O OO O

L] [ [
e Unbound [J
IR ERERERERERERERERERE
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: resolver

3
HRERERERE NN ERERERERERE
Joooooddttdtttii

«UDP O DNSOOODOO
e 1D UOOD OO O

HRERN

o« UDNS, adns, libdns [
e light weight resolver [
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HRERENERERERERENERERERERERE
libc O gethostbyname O OO OO0 OO

oo bodtibb oot

SERERERERERN
~0d0 OS

e UHDODOOLDOOOOO O

o resolv.conf
o> NetManager
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el UUUOOODUUOODDODUUOLDOL
e 1 UUUOLOODUOOOODOO

Joooodtdttdttii

EINTR 1gooon
EAGAIN 1000
EINPROGRESS 0O 0O
ECONNRESET OO0 O0OOooOoOnd
EPIPE 1goooon
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: EINTR

oo doboddibd

L] [
0 EINTR OO O

_accept:

std = accept (1£d, ...)

1f (s£d<0) |
1f (errno==EINTER) {
\ goto Try_accept:

[]
]

J

EINTROODOOOOOOOO0O
EAGAIN O O O

O o0o0oooo osSoooon
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: EPIPE

JO0oododooooooo EPIPEODOO

nw = write(sfd, ...)
1f (nw<0) {
1f (errno==EPIPE) {
return -1

}
EPIPEO0OOU0OOOOOOOOOOOOO

ereturn O exit O O [
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PIPE

EPIPE0DOUOODOOUOOOUOOOOOO
U UUUbOoUddnnbLdii
OO OODOONO signal OO

signal (SIGPIPE, SIG_IGN),;

POSIX

1000000 sigaction 00O 0O OO
Joboooodddoboo ottt

oo odydn
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(cont.)

D000 ooooooooooond 20000
e Shm: shmget, shmat, shmdt
okey IdOOI0OOOOOOOOOOO
e MMap
UL UDbDUULOObL UL L

HgEpE
00000 OSOOO0OOn0nn
oshmO OO0 OSOOOOOOOO
esemaphore 10O OOOOOOODONOO
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eI UUOODODUOODOOOOD W
eI UUODODOUOODOOOODO W

HRERNREEN

]

0000 S %

—

JERERNRNRERERE
o 10100 L OO

HRERERN

L] [
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HRERERNREREEE

0 IPOODOOOUOOODOOOOOOO

e I UUUOLODODUOOODOW

flag = 1;
setsockopt (£fd, SOL_SOCKET, SO_REUSEADDR,
&flag, sizeof(flagqg));
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(cont.)

fdOOO0O0O0O
e Sendmsg, recvmsg J fd O 0 0O O O O

O0o0ags FD “-OO0O00R

emsghdr,iovec OO OODOOOOOO
e UDULDUDOLOLOOL
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00000 (proxy server)
e UDODUOLODULDUOLDODLDOLOOO L

HRERERNREEE HRERNREEE HRERN

el UUOODODUUOODDODUUODLDO U

U UODUOUOODOOOODO
U UODUUOODDOUUODLDOOOHD N

e U UOODDODOUOODOOOODO O
JEERERERERNRNRERERERN
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(cont.)

eforwardproxy /000 0O0O0OOOMN

SRR ERERER RN

U oddboodiy ot

C —~ FP |-
o FEVErse proxy

JEREREREREREEN

o U
Internet

Internet

— S

HERERERERNRNIERERN

C |1 -

RP S
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Joboboooddd
Jooboooodtd
Joooddbd

e 1 UHUODDOOOOD OO U O
e 1 UUUODOOOODONO

C

FTP

HTTP

SMTP

HTTP
FTP
ICP
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(cont.)

Joodddbodddboodddb ot
CUIDOOODOOO
eGUIDOODODOOMO

O0A —

0 0 B— s

00 C m—

000y
O00D0000O0D0OBBABABBACCACACC
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(cont.)

OOoOooon listenfd 00O

port A

—

O

—

O

—

O

port B

—

O

L L

O O

Joooddbooddbooddi
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o L] [ILI
o Apache, nginx
JERERERERE
<>SC1Uid
JERERERERERE

oab(Apache O0), httperf, JMeter
o WebPolygraph
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e U UUODOOOOD OO O O

e I UUOODODOUOODODOOOD O
L1 [

e D UUOODODOOOODOO

o 10100 L

cUUUObOODUOUOODDOOOODOO
Joboodtbbd
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configure

configure 0 make U O OO OO OOOOOO

gtar ztvf some.tar.gz

cd some
./configure

make
ooy oonodnn

OSUO0OO0O0OODO O UNIXOO

- BSD, Linux, Solaris, MacOS
sLinuxOUOOODOOOoOOoooood

e 1 UUUOODODUUHOODOU

o\°® o\Co\° o\°
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configure (cont.)

configure O

eautocoNnf I 0O OO DODOOODOOOOO

configure.in—

autoconf

——configure

« Makefile O config.h OO O [

HpEpn

Makefile.in—

configure

config.h.in—

— Makefile

—— config.h

econfig.h DO 0OO0OODOOOOOODO
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configure (cont.)

e U UUUOOOODDODUOOOOODO OO U
econfig.h D0 0OOOODOOOOOOO

#define HAVE SELECT

ecl .hOODODOUOOUOOOOODOO

#1ifdef HAVE SELECT
#define isreadable isreadable select

#else | |
#define isreadable isreadable_poll

#fendif
0 Makefle OO O OOOOOOO automake [O0-11.=
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