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ANropuTtM paboTbl Beb-cepBepa

+ CO3[aTb COKeT

* OTKPbITb MOPT

» OXOATbCH KOHHEKTA
e CYUTATb 3aMnpoc

« COOPMUPOBATb OTBET

 3dliCaTb OTBeT B KOHHEeKLUeH



1. Co3aaTtb coKeT

1nt opt;

server_fd = socket(AF_INET, SOCK_STREAM, 0);
setsockopt(server_fd, SOL_SOCKET, SO_REUSEADDR, &opt, sizeof(opt));



2. OTKPbITb NOPT

sockaddr_in address{};
address.sin_family = AF_INET;
address.sin_addr.s_addr = INADDR_ANY;
address.sin_port = htons;

bind(server_fd, (sockaddr *)&address, sizeof(address));

listen(server_fd, 3);



3. loxpatbcqa KOHHEKTa

1nt addrlen;

conn_fd = accept(server_fd, (sockaddr *)&address, (socklen_t *)&addrlen));



4. CuntaTb 3anpoc

char {buffer[1024]} // cuntaem, uyto 6onbwe 1 Kb 3anpoca He OypeT

size_t read_len = recv(conn_fd, buffer, 1024, 0);
buffer[read_len] = "\@';



5. CchopMmnpoBaTb OTBET

std: :stringstream
body
<< "<hl>Request headers</hZ2>"
<< "<pre>" << buffer << "</pre>"
<< "<1><small>Small C++ HTTP Server</small></1>";

std: :stringstream | http_response

http_response
<< "HTTP/1.1 200 OK\r\n"
<< "Version: HTTP/1.1\r\n"
<< "Content-Type: text/html; charset=utf-8\r\n”
<< "Content-Length: " << body.str().size()
<< "\r\n\r\n"
<< body.str();



6. 3anuncaTtb oTBeT B KOHHeKLWweH

send(

http_response.str().c_str(),
http_response.str().size(),
0

)

close(conn_fd);



#include <netinet/in.h>
#include <cstdlib>
#1include <sys/socket.h>
#include <unistd.h>
#include <sstream>

int main(int argc, char const *argv[]) {

int server_fd, opt;

if ((server_fd = socket(AF_INET, SOCK_STREAM, 0)) < 0) {
exit(l);

}

1f (setsockopt(server_fd, SOL_SOCKET, SO_REUSEADDR, &opt, sizeof(opt))) {
exit(l);

¥

sockaddr_in address{};
address.sin_family = AF_INET;
address.sin_addr.s_addr = INADDR_ANY;
address.sin_port = htons(8080);

if (bind(server_fd, (sockaddr *)&address, sizeof(address)) < @) {

exit(l);

}

1f (listen(server_fd, 3) < 0) {
exit(l);

}

~ int conn_fd, addrlen;
I_I O,’-I H bl I/I I/I CXOAH I/I K’ 1f (Cconn_fd = accept(server_fd, (sockaddr *)&address, (socklen_t *)&addrlen)) < 0) {

exit(1l);

¥

YTOObI CKOMMPOBATbL chr bufer 1024

size_t read_len = recv(conn_fd, buffer, 1024, 0);
if (read_len <= 0) {
exit(1l);
¥
buffer[read_len] = '\0@';

std: :stringstream body;
body
<< "<hl>Request headers</h2>"
<< "<pre>" << buffer << "</pre>"
<< "<i><small>Small C++ HTTP Server</small></i>";

std: :stringstream http_response;
http_response
<< "HTTP/1.1 200 OK\r\n"
<< "Version: HTTP/1.1\r\n"
<< "Content-Type: text/html; charset=utf-8\r\n"
<< "Content-Length: " << body.str().size()
<< "\r\n\r\n"
<< body.str();

send(conn_fd, http_response.str().c_str(), http_response.str().size(), 0);
close(conn_fd);

shutdown(server_fd, SHUT_RDWR);
return 0;



localhost:8080

< C (O localhost:83080

Request headers

GET / HTTP/1.1

Host: localhost:8080

Connection: keep-alive

sec—ch-ua: "Google Chrome";v="119", "Chromium";v="119", "Not?A_Brand";v="24"

sec—-ch—-ua-mobile: 70

sec—-ch-ua-platform: "mac0S"

Upgrade-Insecure-Requests: 1

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac 0S X 10_15_7) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/119.0.0.0 Safar:
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,1image/avif, image/webp,image/apng,*/*;g=0.8,application/signe
X—-Conference-Name: HolyJS Nov 2023

Sec-Fetch-Site: none

Sec-Fetch-Mode: navigate

Sec-Fetch-User: 71

Sec-Fetch-Dest: document

Accept-Encoding: gzip, deflate, br

Accept-Language: ru-RU,ru;q=0.9

Small C++ HTTP Server



localhost:8080

< C (O localhost:

Request headers

GET / HTTP/1.1

Host: localhost:8080
Connection: keep-alive
sec-ch-ua: "Google Chrome";v="119", "Chromium";v="119", "Not?A_Brand";v="24"

sec—-ch—-ua-mobile: 70

sec—-ch-ua-platform: "mac0S"

Upgrade-Insecure-Requests: 1

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac 0S X 10_15_7) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/119.0.0.0 Safari
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,1image/avif, image/webp,image/apng,*/*;g=0.8,application/signe
X—Conference-Name: HolyJS Nov 2023
Sec-Fetch-Site: none
Sec-Fetch-Mode: navigate
Sec-Fetch-User: 71

Sec-Fetch-Dest: document
Accept-Encoding: gzip, deflate, br
Accept-Language: ru-RU,ru;q=0.9

O6pabaTbiBaeT Tonbko 1 3anpoc.

Be3ne 6nokupyercs.
Het HTTPS.

Small C++ HTTP Server
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YeM 3aHnMaeTcs Nginx

* NapcuT 1 NaTyunT http-3anpocsl

« TepMUHUpPYeT https

+ pas3faeT cTaTUYEeCKUUN KOHTEHT
 MPOKCUpyeT Ha 63KeHa
 KSLWMPYIOLLUKN cepBep

+ CXXMMaeT faHHble Ha nety (gzip, zstd)
- 3awmTta ot DDoS

- DanaHCUPOBKa Harpys3Kku
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DNS balancing

backend balancing

« (ODPOHTHI 3HAIOT CNUCOK BIKEeHO0B
* Y KOTOPbIX €CTb Beca
* NpocTeNLlee: B3BELLEeHHbIN paHOOM

* CJ10O)KHee. OT CTaTbl HAalPY3KHA

NodeJS
PHP
Go
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Otpavya HT TP-oTtBeTa
YyacTaMu




Content-Length: 999\r\n
\r\n
...999 bytes...




Content-Length: 999\r\n
\r\n
...999 bytes...

Transfer-Encoding: chunked\r\n
\r\n

999\ r\n

...999 bytes...\r\n

1820\ r\n

...1820 bytes...\r\n

Nnginx




CoXXmMaTb TOoraa
ONOSIHKEeH b63KeHAO
(gzip, zstd)

Transfer-Encoding: chunked\r\n
\r\n

999\ r\n

...999 bytes...\r\n

1820\ r\n

...1820 bytes...\r\n

Nnginx




<body>

. Skeleton ... - -

</body>
H B EENERN
[/ —==—===== watt
<script>f({some: data})</script>
[/ —======= wait

Nnginx



<script src="filel.js" />

<script src="file2.js" />

<link href="stylel.css">

Nnginx



filel.js; file2.js; stylel.css
HTTP 103 header :

<script src="filel.js" />

<script src="file2.js" />

<link href="stylel.css">

Nnginx



bpaysep nx TonbKo
cKkaJaert
(He 3aeBanuT)

filel.js; file2.js; stylel.css

HTTP 103 header
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MOHOJINT
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MOHOJINT

9 MIH CTpPOK




PHP

KPHP

C++

MOHOJINT

dBTOIEH

9 MIH CTpPOK
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PHP C++

KPHP

MOHOJINT dBTOIEH

1.5 GB GMHaps



UeM C++ oTNNvaeTco
oT JS/PHP/...

N APYrnX BbICOKOYPOBHEBbDIX



Bo3bMeM JS-00beKT

let o = {
f: 0.5,
b: true,
1: 10,

5

console.log(o);
// {f: 0.5, b: true, 1: 10}



Bo3bMeM JS-00beKT

let o = {
f: 0.5, UTO MOXXHO:

b: true,

1: 10,  YATATb N MEHATDb MNMOoJ14
} o.f = 1.5
console.log(o); e CO31aBaTb HOBbIe MNMOJIA
// {f: 0.5, b: true, 1: 10} 0.S = 's'

* NMpuncCBanmBartb gpyrme Turibl
o.b =[]

- ObpallaTbCs MO NMEHN
let n = "i’
o[n] // 10



N cpaBHUM ¢ C++ CTPYKTYPKOU

struct MyStruct {
float f;
bool b;
int 1;

s

MyStruct o = {
0.5,

true,
10,

s



N cpaBHUM ¢ C++ CTPYKTYPKOU

struct MyStruct { -
float f: A UTO C HeM:

bool b;
e * YMTaTb N MEHSATb MOXHO
5 o.f = 1.5;
MyStruct o = { + CO3[aBaTb HOBblE MOJS Hesb3S
0.5,
true. - MpUCBamMBaTb Apyrne TUnbl HeNb3s

10,

,. - ObpallaTbCq Mo UMEHU Henb3A

« aHanora console.log HeT



N cpaBHUM ¢ C++ CTPYKTYPKOU

struct MyStruct { -
float f: A UTO C HeMu:

bool b;
e * YMTaTb N MEHSATb MOXHO
5 o.f = 1.5;
MyStruct o = { + CO3[aBaTb HOBblE MOJS Hesb3S
0.5,
true. - MpUCBamMBaTb Apyrne TUnbl HeNb3s

10,

\. obpallaTbCcs MO UMEHUN HeNb3s

aHasnora console.log HeT




[lona — 2TO NWwb cCMeWweHda B NaMAaTn

struct MyStruct {

float f; f //46aiita
bool b;

int 1;

b

b //1 6aliT + BblpaBHMBaHME 3 12 6anT

1 // 4 6anTa

MyStruct o = {

0.5,
true,
10,

b ‘0.i" 9TO "CMeleHUe nepeMeHHon ‘0 + 8 6anT"




Tak, MO)KHO M3MEHUTb Nose 6e3 obpalleHns

MyStruct o = {

0.5,
true,
10,

5
*(1int *)((char *)& + 8) = 999; // 8 6anT OoT agpeca O
printf("%d", o0.1); // 999



Inn oaHy CTPOKY Yepes apyryto

struct HasStrings {
char sl1[16] = "hello";
char sZ2[16] = "world";

s

HasStrings h;

h.s1l[17] = '!"; // notomy 4to S1[N] 310 *(s1+N)
printf("%s", h.s2); | // wlrld



N\nn BoobLWe He B CBOKO NaMATb

h.s1[100500] = "!';



N\nn BoobLWe He B CBOKO NaMATb

h.s1[100500] = "!';

Program terminated with signal 11, Segmentation fault.
#0 Ox88207fc2 1n memcpy () from /usr/lib/libc.so0.6
(gdb) bt

#0 Ox88207fc2 1n memcpy () from /usr/lib/libc.so.6

#1 0Ox88205ebo6 1n __sfwwrite () from /usr/lib/libc.so.6
#2 0Ox881fbc95 in strchr () from /usr/lib/libc.so.6

#3 Oxbfbebcld 1in 7?7 ()

#4 Qxbfbec9d8 1n 77 ()

#5 0Ox88led9le 1n localeconv () from /usr/lib/libc.so.6

#o Ox881fec®5 1n __vfprintf () from /usr/lib/libc.so.6

#7 Ox881f7d80 1n snprintf () from /usr/lib/libc.so.6

#8 0Ox08052bo64 1n my_function (files=0xbfbed710, filename=<value

#9 0x08053bfb 1n main (argc=4, argv=0xbftbedd90) at myfile.c:225




Ha npakTuke: fast inverse square root

1 float Q_rsqrt(float number) {
—_— long 1;

\/5 float x2, vy;

X2 = number * 0.5F;

y = number;

1 = *(long *)&y; // wtf?

1 = Ox5f3759df - (v >> 1); // wtf?7??
y = *(float *)&i;

y =y * (1.5F - (X2 *y * y));

return vy;

¥




Ha npakTuke: fast inverse square root

1 float Q_rsqrt(float number) {
—_— long 1;

\/5 float x2, vy;

X2 = number * @.5F;
y = number;
1 = *(long *)&y; // wtf?

1 = Ox5f3759df - (1 >> 1); // wtf??77?
y = *(float *)&i;

y =y * (1.5F - (X2 *y *y));

return vy;

0.1+0.2!'=0.3 (IEEE 754) }

S|gn exponent (8 blts) significand (23 bits)

EEIIIIIEEEIEEEEEEEEEEEEEEEEEEEEE 0.15625

31 30 23 22 (bit index)
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stdlib

NOCC 1.5G

IDE PHP C++ g+ in
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stdlib

NOCC 1.5G

IDE PHP g+ in
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dopkaeTcs, BopKepbl cnywatrT KOHHeKTbl Yepes epoll

master
process

worker
process
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Kak ycTpoeH KPHP HT TP server

- prefork-mMopgenb, Kak 1 B NginX

MacTep MHULMaNnU3npyeT oKpyXeHune, oTKpbIBaeT MoprT,
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 KaXabli BopKep obpabaTbiBaeT 3anpoc

TaM UCNOoJIHAeTCHa 63KeHa-10rmKka, To ecTb
"ckoMnunnmpoBaHHbIY PHP"
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process




Kak ycTpoeH KPHP HT TP server

- prefork-mMopgenb, Kak 1 B NginX

MacTep MHULMaNnU3npyeT oKpyXeHune, oTKpbIBaeT MoprT,
dopkaeTcs, BopKepbl cnywatrT KOHHeKTbl Yepes epoll

e YTO BOOOLLe Takoe fork

KOMnpyeTc4d rnosiHoe CoCtodHme rnpouecca, OtkpblTbie
AeCKPUMTOopbl U CTPpaHWUbI NMaMATU Ha YTEeHWNe

master
process

 KaXabli BopKep obpabaTbiBaeT 3anpoc

TaM UCNOoJIHAeTCHa 63KeHa-10rmKka, To ecTb
"ckoMnunnmpoBaHHbIY PHP"

worker

process « OQHOMNOTOYHOCTb + epoll-ouepenb

Ka)Xabl BOPKep NPUHLUMNaNbHO OQHOMOTOYEH,
a nx kosinyectsBo 6onblue yem CPU-agep




llerpagauus npu

NMUKOBBbIX Harpy3kKax
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[ OPU3OHTANIbHO
3aMacLluTabupoBaTbCH
Hesnb34
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HanpasneHna 6opbbbl ¢ Aerpagaumen

* TOHNHI CUCTeMHOIO Weaysiepa

yeM OosbLUe MPOoLLeccoB, TeM DOsbLLE MOXEM B
napannenb, HO cTaHOBUTCA XyXXe Lleaynepy




HanpasneHna 6opbbbl ¢ Aerpagaumen

* TOHUHI CUCTEeMHOI'O WeayJiepa

YyeM 60/blLe NpoLEeccoB, TeM 60/blLUe MOXEM B
napasnenb, HO cTtaHOBUTCA XyXe Leaynepy

- NUMA nodes n CPU affinity

dbursmnyeckn gocTyn K NaMaTv 3aBUCUT OT PacnoNoXeHUs
Nnpoueccopa Ha njaTte

Local Memory Access

V\_/

Remote Memory Access
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Ele paHo.
A He 3aKOHuYUN.
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Graceful
restart



Graceful restart

socket, bind

KPHP old

listen, accept

KPHP new




Graceful restart

socket, bind

shm_open() mannuT B
afpeCcHOE NPOCTPaHCTBO npoLiecca

[tmpfs/kphp shm

listen, accept

struct ShmStaticlLayout {
std: :mutex mutex;

KPHP new int state;

1nt n_old_workers_alive;

};...




Graceful restart

socket, bind

shm_open() mannuT B
afpeCcHOE NPOCTPaHCTBO npoLiecca

[tmpfs/kphp shm

listen, accept

struct ShmStaticlLayout {
std: :mutex mutex;

KPHP new int state;

1nt n_old_workers_alive;

yepe3 SCM_RIGHTS, aTo 1 o
unix socket, fd BHyTpb epoll




Graceful restart

socket, bind

KP H P Old shm_open() MannuT B

aJlpecHoe NpPOCTPaHCTBO npoLiecca

[tmpfs/kphp shm

listen, accept

struct ShmStaticlLayout {
std: :mutex mutex;

KPHP new int state;

1nt n_old_workers_alive;

yepe3 SCM_RIGHTS, aTo
unix socket, fd BHyTpb epoll -

};...




Graceful restart




<?php
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