Kak ogHM NOTOKOM 00paboTaTb
MHOXXECTBO CETEBbIX 3aNpOCoOB
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co3naanm cepBepHoe NpunoXeHume
AN 06paboTKN BXoAALWMNX 3anpoCcoB

= [IpnnoXxeHune OOSMKHO NPUHMMATb
REST TCP 3anpocbl n otopaBaTb OTBETHI

= |cnonb3yem TONbKO JDK,
0e3 CTOPOHHUNX bndbnnoTeK






UTO Xotenn?

OpoHoBpemMmeHHast 06paboTKa
HECKOMbKNX MOOKTHOYEHNIA

[Tooknw4yeHme
nonb3oBatensa 1

[TooKknw4yeHme
nonb3oBateny 2

[TooknwyeHme
nonb3osatena N

CepBepHoe

NPUNOXeHne




Y10 nonyunnn?

K cepBepy BbICTpoOUNach
oyepenb Ha 06paboTKy

-

[Tooknw4yeHme
nonb3osatena N

[TooKknw4yeHme
nonb3oBateny 2

[TooknwyeHme
nonb3oBaTtensa 1

CepBepHoe

NPUNOXeHne




YTO ncnonb3yem Ana ANarHOCTNKn?

ss — another utility to investigate sockets
ss is used to dump socket statistics. It allows showing information similar to netstat.

It can display more TCP and state information than other tools.

[Mpnmep 3anycka:

/S ss -Lntp sport = 8080
State Recv-Q Send-Q Local Address:Port

LISTEN 13 1000 [::ffff:127.0.0.1]:8080 :(("java",pld=32709,fd=8))

, ss -Llntp sport = 8080
Recv-Q
13




KaK TaKk nonyuymnocb?

K cepBepy BbICTpounachb oyepenb Ha 06paboTKy

Socket client 1
\ CepBepHbIi NOTOK

Socket client 2 > Socket server

O6GpaboTUnK

/////// 3anpoca
Socket client 3




YTO XOTMM NONYYNTDb?

bonbwon RPS



YTO XOoTIM NONYyYNTb?

1000 RPS 3aTo0:

1000 nonb3oBartenein = 1000 3anpocoB

1 cek/3anpoc

bonbwon RPS

1000 RPS 3T10:

1 nonb3oBatenb = 1000 3anpocos

0.001 c/3anpoc (1 mc/3anpoc)
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YTO XOoTIM NONYyYNTb?

1000 RPS 3aTo0:

1000 nonb3oBatenein = 1000 3anpocoB
B —

1 cek/3anpoc

bonbwon RPS

1000 RPS aTo:

1 nonb3oBatenb = 1000 3anpocos

0.001 c/3anpoc (1 mc/3anpoc)
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UTO Aenartb?

He xBaTaeT OOHOIro NoKa —
BO3bMI1 OBa...

[ToaobHbIN noaxon, HO ¢ npoueccamu,
Mbl \)Ke Bunoenn B Apache Web-server.
«The Number One HTTP Server On The Internet»

https://httpd.apache.org/docs/current/mod/prefork.html

ITOT noaxon peann3oBaH B TomCat

https://tomcat.apache.org/tomcat-11.0-doc/config/executor.html
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YTO nonyunnocho?

Ka)kpoe nogkntoyeHne o6pabaTbiBaeTCcs B CBOEM NOTOKE

[MooknwyeHne

nonb3oBaTtend 1

[Mogkno4yeHne

nonb3oBaTteny 2

[TooknwyeHne

nonb3osatena N

[ToToK 1

[TOTOK 2

[ToToK N

CepBepHoe
NPWUNOXXEHNE
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A ecnun napannenbHbIX NOAKNIOYEeHUN
ovaeTt oueHb-04YeHb MHOro?

TpebyeTca bonee macLuTabvpyemoe peLleHue.
[ToCMOTPVM Ha N3BECTHbIN aHanor.



KTO OTIINYHO YMmeeT
pabotaTtb C ceTbio?

Nginx

nginx ("engine x") is an HTTP web server, reverse proxy, content
cache, load balancer, TCP/UDP proxy server, and mail proxy server.
Originally written by Igor Sysoev
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YnpaBsneHue
noaknioyeHnamm B Nginx

Nginx supports a variety of connection processing methods.
The availability of a particular method depends on the platform used.

https://nginx.org/en/docs/events.html

16
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3aBMCMMOCTI
OT onepaLnoHHON
cucTemMbl

https://github.com/nginx/nginx/blob/
master/src/core/ngx_config.h

#1Tf (NGX_FREEBSD)
#1nc lude <ngx_freebsd_config.h>

#elif (NGX_LINUX)

#inc lude <ngxX_linux_config.h>

#elif (NGX_SOLARIS)

#1nc lude <ngx_solaris_config.h>

#elif (NGX_DARWIN)

#1nc lude <ngx_darwin_config.h>

#elif (NGX_WIN32)

#1nc lude <ngx_win32_config.h>

#else /* POSIX */

#1nc lude <ngx_posix_config.h>

#endlif
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Y10 Tam eCcTtb Ang Linux?

https://nginx.org/en/docs/events.html

Nginx supports a variety of connection processing methods.
The availability of a particular method depends on the platform used.

epoll — efficient method used on Linux 2.6+.

https://github.com/nginx/nginx/blob/master/src/event/modules/ngx_epoll_module.c
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YTO )Xe BHYTPI
epoll moayna? cvents = epotLsaic(e, e, 3, 5000

if (events == -1) {
ngX_log_error(NGX_LOG_ALERT, cycle->log, ngx_errno,
"epoll _wait() failed");
goto failed;

if (events) {

ngx_use_epoll_rdhup = ee.events & EPOLLRDHUP;

} else {
ngx_log_error (NGX_LOG_ALERT, cycle->log, NGX_ETIMEDOUT,
"epoll _wait() timed out");

ngx_log_debugl(NGX_LOG_DEBUG_EVENT, cycle->log, 0,
"testing the EPOLLRDHUP flag: %s",

ngx_use_epoll_rdhup ? "success" : "fail"),

ithub.com/nai inx/blob/master

[src/event/modules/ngx_epoll_module.c



https://github.com/nginx/nginx/blob/master/src/event/modules/ngx_epoll_module.c
https://github.com/nginx/nginx/blob/master/src/event/modules/ngx_epoll_module.c

MOXHO NN Kak-To npoiue?

MO>XHO, KOHEYHO [ToNnHbIN Npumep:

|

while (1) {
nfds = epoll wait(epollfd, events, MAX EVENTS, -1);
for (int 1 = 0; 1 < nfds; 1++
1T (events|[1i].events & EPOLLIN && events|[1].data.fd == sock) {
struct sockaddr client addr;
char buf[BUF SIZE];
int bytes read = recvfrom(sock, buf, BUF SIZE, 0, &client addr, &addr size);

Request req = {client addr, addr size, sock, buf};
server->cb array|[EventTypeMessage] (&req);




MOXHO NN Kak-To npoiue?

nfds = epoll wait(epollfd, events, MAX EVENTS, -1);
for (int 1 = 0; 1 < nfds; 1++
1T (events|[1].events & EPOLLIN && events|[1i].data.fd == sock) {
struct sockaddr client addr;
char buf[BUF SIZE];
int bytes read = recvfrom(sock, buf, BUF SIZE, 0, &client addr, &addr size);

Request req = {client addr, addr size, sock, buf};
server->cb array|[EventTypeMessage] (&req) ;




MOXHO NN Kak-To npoiue?

1T (events|[1].events & EPOLLIN && events|[1i].data.fd == sock) {
struct sockaddr client addr;
char buf[BUF SIZE];
int bytes read = recvfrom(sock, buf, BUF SIZE, 0, &client addr, &addr size);

Request req = {client addr, addr size, sock, buf};
server->cb array|[EventTypeMessage] (&req) ;




MOXHO NN Kak-To npoiue?

while (1) {
nfds = epoll wait(epollfd, events, MAX EVENTS, -1);
for (int 1 = 0; 1 < nfds; 1++
1T (events|[1].events & EPOLLIN && events|[1i].data.fd == sock) {
struct sockaddr client addr;

Request req = {client addr, addr size, sock, buf};
server->cb array|[EventTypeMessage] (&req) ;




Yt0o )Xe Takoe epoll?

9TO HAbOpP CUCTEMHbDIX BbI3OBOB:

epo

e

00

e

00

_createl — co3paet mexaHN3Mm Onda CneXxeHunsa 3a ceTeBbIMN MNOAKNIYEHNAMMN.

_ctl — cBa3biBaeT epoll ¢ ceteBbIM COKETOM.

_wait — xgem noka Ha geckpuntope epoll He nosBaATCA cobbITUS.

[TooknwyeHne

nonb3oBaTtensa 1

[TooknwyeHne

nonb3oBaTtens 2

l

OOpaboTYNK 3anpoca

[TooknwyeHme
nonb3oBaTtensd 3

[MogknyeHne
nosib3oBartens 4
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Kak pab6oraert epoll?

Client - socket —» Server - socket ¢

epoll_ctl

Epoli

v

Client - socket

epoll_create

|

CepBepHbIN NOTOK

O6paboTUNK 3anpoca

Client - socket

Client - socket
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Kak pab6oraert epoll?

Client - socket —» Server - socket

epoll_ctl

Epoli

v

Client - socket

epoll_createl

|

CepBepHbIN NOTOK

O6paboTUNK 3anpoca

Client - socket

Client - socket
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Kak pab6ortaer epoll?

Client - socket

—» Server - socket

epoll_ctl

Epoli

epoll_createl

|

CepBepHbIN NOTOK

v

Client - socket

O6paboTUNK 3anpoca

Client - socket

Client - socket
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Kak pab6oraert epoll?

event event

event

event

Client - socket —» Server - socket

event

epoll_ctl

Epoll

epoll_createl

Client - socket

epoll_wait

CepBepHbIN NOTOK

O6paboTUNK 3anpoca

event

event

Client - socket

Client - socket
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Kak pab6ortaer epoll?

Client - socket

Client - socket

—» Server - socket

epoll_createl

Epoli

epoll_createl

epoll_wait

CepBepHbIN NOTOK

v

Client - socket

O6paboTUNK 3anpoca

Client - socket

ObpabaTbiBaeT ceTeBble
coObITNSA Pa3HbIX KNNEHTOB
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Yto penaert epoll?

SNeKTpoOoHKa

[TpUHUMAET cobbITUSA
N3 ceTeBbIX NHTEP(EINCOB
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CMHXpPOHHOE B3anmogencreune —
HernpepbIBHbIN MOTOK

Client - socket Client - socket
\ Server - /
/ socket
Client - socket \ Client - socket

BnoknpoBKa
Ha OOQHOM KNKNEHTe

v

CepBepHbI NOTOK

OG6GpaboTyMK 3anpoca

CpaBHMM

ACVUHXPOHHOE B3anmoagencTeumne —
Habop coObITNIA

Client - socket \ Client - socket
Server - socket

Client - socket / l\ Client - socket

. Epoll

epoll_createl

l event

CepBepHbIin NOTOK

OOpaboTYunK 3anpoca

[lepeknoyeHne
MeXXay KnneHtamwm
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KaK )Xe Bce 3TO NpyuMmeHunTb B Java?

JSR 51: New I/O APIs for the JavaTM Platform

Final Release 09 May, 2002

Description:

APIs for scalable 1/0O, fast buffered binary and character /O,

regular expressions, charset conversion, and an improved filesystem interface.

https://jcp.org/en/jsr/detail?id=51

[TOCMOTPWM, YTO NMONY4YNNOCH...

32


https://jcp.org/en/jsr/detail?id=51
https://jcp.org/en/jsr/detail?id=51
https://jcp.org/en/jsr/detail?id=51
https://jcp.org/en/jsr/detail?id=51

Y10 Tam BHYTPW?

NIO — 3710 abcTpakums.
B ocHoBe:package sun.nio.ch class EPoll

hio epoll
static native int create() throws IOException; epoll_createl
static native int ctl (int epfd, int opcode, int fd, int events); epoll_ctl

static native int wait (int epfd, long pollAddress, int numfds, int timeout) epoll_wait
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A B Windows paboTtatb-TO 6yaer?

o java 17
https://github.com/openjdk/jdk/blob/master/src/java.base/windows/classes/sun/nio/ch/WindowsSelectorimpl.java

icnonb3yet Windows Sockets 2 https://learn.microsoft.com/en-us/windows/win32/api/ winsock/

Ha4ynHada c java 17
https://bugs.openjdk.org/browse/JDK-8266369

Add a new Selector implementation for the Windows platform based on the "wepoll" library.

wepoll - epoll for Windows
https://github.com/piscisaureus/wepoll

Peannsauna B JDK:
https://github.com/openjdk/jdk/blob/master/src/java.base/windows/classes/sun/nio/ch/WEPoll.java

34


https://github.com/openjdk/jdk/blob/master/src/java.base/windows/classes/sun/nio/ch/WindowsSelectorImpl.java
https://learn.microsoft.com/en-us/windows/win32/api/_winsock/
https://learn.microsoft.com/en-us/windows/win32/api/_winsock/
https://learn.microsoft.com/en-us/windows/win32/api/_winsock/
https://bugs.openjdk.org/browse/JDK-8266369
https://bugs.openjdk.org/browse/JDK-8266369
https://bugs.openjdk.org/browse/JDK-8266369
https://github.com/piscisaureus/wepoll
https://github.com/openjdk/jdk/blob/master/src/java.base/windows/classes/sun/nio/ch/WEPoll.java

Kak nio paboraer?

SocketChannel 1

SocketChannel 2

v

OOpaboTUMK 3anpoca

SocketChannel 3

SocketChannel 4
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BOT OHO naeanbHoOe
pelleHune?

NIO — yHMBepcanbHOEe peLlueHne ang Bcex cnyyaeB?



UTO CIIOManoch?

SocketChannel 1 >

SocketChannel 2 P

SocketChannel N

MoTOK main

while (!Thread.currentThread().isInterrupted()) {
logger.info("waiting for client");

selector.select(this::performI0, timeout:

OOpaboTUmnK
3anpoca
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KaK U MHNTDb?

He ncnonb3oBaTb nio, ecnu TpebyeTcs

ONOKNPOBKA NOTOKA

BbINONHATL ONOKMPYIOLWKWIA KoL

B OTOEJIbHbIX NMOTOKAX
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Virtual threads?

3aMeHAT N BUPTyanbHble NOTOKN Nio?

Halla uenb: MHOIo 3anpocoB — OAWH NOTOK.

T TUHBKODD

BupmyanbHoie nomoku 6 SpringBoot

MTempenebuy Cepzeli
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NIO -
oAHa 13

KNIOYEeBbIX -

TeXHOonormm

Java \ /

Netty

Spring Webflux Vert.x

Undertow

TexHonorm4yeckaslt ocHoBa

onpenenseT NnoBeaeHme
MNOTOMKOB
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BbiBOADbI

13yyaTb NpUHUWNbI 0eNCTBNA QYHKLIMOHAaNa

[0.na HeOONbLUNX HAarpy3oK 61oKNPYIOLWNA api —

OTNNYHbIN BAPWaHT, HE HAO0 YCIOXHATb

[Mpn GonbLINX HAarpy3Kax nio MOXXeT

OTJINYHO NMOMOYb

Ecnu ectb ONOKNPYIOLLNI KO, TO ero Haao

BbIMOJIHATb B OTOENIbHOM MOTOKE

«[oTomkun» Nio HacnenyloT Kno4yeBble
CBOINCTBA
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UTO panbuie?

«AHaTomusa Event Loop: yCTpoicTBO, Npobnemsl 1 peann3aumns Ha npumepe Netty»

AHaTtomumAa Event Loop:
VCTPOCTBO, NPO6GNEeMbl

n peann3ayna
Ha npumepe Netty

Cepremn lNeTtpeneBny
Squad
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IleTpeneBny

GitHub



https://github.com/petrelevich/tcp-server-client
https://github.com/petrelevich/tcp-server-client




