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OTUS B3aumopeiicteue no Unix socket
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OTUS B3aumopeiicteue no TCP socket
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OTUS select()
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OTUS select()/poll()

Ha ka>xgom Bbi3oBe onpatumnsatotTcs BCE pannoBble AeCKPUNTOPbI HA NpeaMeT
N3MeHeHnA cTaTtyca
OrpaHuyeHHbIN Habope aeckpunTtopoB (select())



OTUS

User space

File descriptor
from epoll _create()

Kernel space

epoll instance
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OTUS epoll

e API| MynbTMnnekcupoBaHHOro BBOAa-BbiBOAA, MO3BOJIAET NPUTOXKEHUAM
OCYLLECTB/IATb MOHUTOPUHI HECKOJIbKUX OTKPbITbIX (hannoBbIX AECKPUNTOPOB

e [JlaHMpoBasica Kak 6onee apdekTMBHasA 3ameHa BbidoBaM select() u poll(),
onpenenéHHbimu B POSIX.

e MOXXET NpeaocTaBuTb 6onee ahHeKTUBHbIN MEXAHU3M AN MPUNOXKEHWUN,
obpabaTtbiBaloLLMX 60/bLLIOE KONIMYECTBO OAHOBPEMEHHO OTKPbITbIX
coeaMHEHUI — co cNoXHocTbto O(1) B OTNMUME OT CTaHAAPTHOroO MeXaHn3Mma,
obnagatowlero cioxHocTtbto O(n).

e /proc/sys/fs/epoll/max_user_watches - MakcumanbHoe Kon-BoO HabnogaeMblx
fd pna kaxxpgoro RealUID.


https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B4%D0%B5%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/w/index.php?title=Select_(Unix)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Poll_(Unix)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/POSIX

OTUS epoll
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OTUS ApxuTtekTypa web noprana
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-
-
-
-
-
-
-
-

User

Desktop PC Web Server and Dynamic Web Environment

| DB
H Dynamic .
: Web Engine Connect
Viewing and Stores and Processes HTML  Inter- connection  Storage, loggin
Interaction with ¢ Shares HTML that contains with Database  and retrieval o
HTML pages k pages programming dat aa
: and scripts

10



CGI (Common Gateway Interface) -
cTaHAapT UHTepdeica, MCNosib3yeMoro
ANS CBSA3W BHELLUHEW NporpaMmbl ¢ Be6-
CepBepOM.

Be6 cepBep nosiyyas 3anpoc Bbi3biBaeT
BHELLHWIA CKPUNT nepefiaBasi B HEro
napameTpbl U NepeMeHHbIe OKPYXXEHUS U1
BO3BpalllaeT ero BbIBOJ, B KAa4ecTBe
oTBeTa

HTTP 3anpoc

WHTepHeT

Be6-cepBep, nginx, Apache
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OTUS

nporpaMma eguHOXAbl 3arpy>aeTcs B
NamMsiTb B KayecTBe leMoHa (He3aBUCMMO
oT HTTP-cepBepa), a 3aTeM BXOAUT B LINKJT
06paboTku 3anpocos oT HTTP-cepBepa.

OAuvH 1 TOT XXe npouecc obpabaTtbiBaeT
HECKOJIbKO pas/In4HbIX 3arnpocoB OAMH 3a
APYrMM, 4TO OTNIMYaeTcs oT paboTbl B CGI-
pexume

SCGI - aHanor (mod_scgi)

80/443

FastCGl

I=CG|

Static
Content

PHP-FPM
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OTUS Apache:prefork + mod_php

Apache with Prefork MPM and

mod_php
' Apache Apache fork 1
Client 1 i with mod_php
Process
R
Client 2 » | Apache fork 2 }—Ea'(t:r? Apzch(ta1 fo:l:1 is ;Hs:pa:)atg process, ar:jd
N ) 4 with mod_php, the is being processe
s by an embedded interpreter
—— Server with site1.com
Client 3
Apache fork 3
with mod_php
N\
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OTUS Apache:worker + mod_proxy + php_fpm
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OTUS

WOorker

Child Pro

thread

thread

Child Pro

thread

thread

Child Pro

thread

AN

thread

Apache: prefork vs worker

prefork
Child Pro thread
Child Pro thread
Child Pro thread
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Apache: MPM

threaded?

parent run as

children run as

can use DSO?

thread/child per?

resource usage

Prefork

nobody
nobody
yes

connection

high

Event

no

request

lowest

Worker

no

connection

low

ITK

no
root
user
yes

connection

high
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OTUS PHP Handlers
mod_php CGl suPHP FastCGl

Memory usage Low Low Low High

CPU Usage Low High High Low

Security Low Low High High

Run as file owner No No Yes Yes

Overall Fast Slow Slow Fast
Performance
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OTUS

PHP Handlers

PHP
Handler
Name

Processes
Run
As

Speed

Apache
Thread
Handlers
(MPMs)

PHP
Caching
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PHP-fpm

OTUS

PHP-FPM
‘Master’ process
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OTUS

cTaHOapT B3aumogencTeums mexay Python-
NporpamMMom, BbIMOJIHAOLLLENCA Ha CTOPOHE cepBepa, U
caMnM Beb-cepBepPOM

e [I0/1XHO 6bITb Bbi3biBaeMbiM (callable) o6bekToM
(06bIYHO 3TO DYHKLUUS NN MeTOA)
e [MpuWHMMaTb ABa NapameTpa:
O  CnoBapb NepeMEeHHbIX OKPY>XeHusi (environ)
o 06paboTuMk 3anpoca (start_response)
e BbI3blBaTb 06PAbOTUYMK 3anpoca ¢ kogom HTTP-
oTBeTa U HTTP-3aronoskamu
e BO3BpallaTb UTEPUPYEMbIV OOBEKT C TEJIOM
oTBeTa

WSGI

jsenbay

3
2
:
-

return
iterator

start § application
! response § callable

APPLICATION
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Option 1

The Internat

Option 2

The Internat

uWSGlI

HTTP/S ( w HTTP
80/443 ) 9000
L NGinx Server J > UWSGI
HTTP/S uwsgi
80/443 Protocol
J - uWSGI

L NGinx Server
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OTUS

Communication
Incomin using
HTTP g Unix Domain
Request S(:)crket
HTTP

uWSGI moHONMUT

Monolith Characteristics

1. Single code base (or single repo)

2. Single process group.

3. One big bang deployment (and lot of testing).

4, Modules communicate with each other using functional
calls

\/\
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OTUS

Communication
using
Unix Domain
Socket
Incoming
HTTP
Request

uWSGI: microservices

Microservices Characteristics

1. Multiple repos (or subrepos)

2. Multiple process group.

3. Only changed services need to be deployed (and tested)
4. Each service communicates to each other using http or
other lightweight protocol.

Inter micro-service
communication using http
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1. KnneHT nocobiniaet 3anpoc Ha Be6CTpaHmLy
cepBepy, ucrnonbaysa 06bl4HbIN http(regular http)

2. 3anpoLlueHHasa cTpaHuLa BbINosHAET
JavaScript, koTopbili 3anpawumBaeT pann ot
cepBepa Yyepes Kakon-To UHTepBas BpEMEHU
(Hanpumep, 0.5 cekyHa)

3. CepBep ¢hopmMupyeT OTBET A1 KaXKA0ro
3anpoca 1 oTCblsiaeT ero o6paTHo

- ———————————————————————————————_————————————_———
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Classic web application communication model
[r— )

HTTP request (all client requests)

ey

NServef response: JS+HTML+CSS

- ———— - - -~ -+ - -w-eb- - -
ekttt b ~Server 1™
| HTTP request (first client request) (+ seripting
| Web / language &
| Browser Server response: JSStHTML+CSS | database
: server)
|
|
|
|
|
|
| SR
|
|
|
|
|
{
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OTUS

1. KnueHT 3anpalumnBaeT cTpaHuuy y cepepa,
MCNonb3ays 06bIYHbIN http

2. 3anpolleHHasi CTpaHuua BbINOSHAET
JavaScript, koTopbil 3anpawmBaeT pann ot
cepsepa.

3. CepBep HE pearupyet Ha 3anpoLUEeHHYO
MHPOPMaLMIO U XAET, NOKa HE NOSABUTCS HOBOM
MHdopMaLmm

4. Korga nosiBnsieTcs HoBasi MHGopMauums,
cepBep OTCbIIAET €€ KJIUEHTY

5. KnueHT nosny4yaeTt HOBYHO MHPOPMaLNIO U
HEMEJIEHHO oTcbinaet gpyron 3anpoc
cepBepy, 3anyckas NpoLecc OXuUAaHUs Ha HEM
CHOBa.

Ajax: Long Polling

AJAX long polling
Client Server

Update request__|
-

Event data

-

Event

Update request._

Event data

Event

= Update request._
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1. KnueHT 3anpalumnBaeT cTpaHuuy y cepepa,
MCNosb3ys 06bIYHbIN http

2. 3anpolleHHas cTpaHuLa BbiNosHAeT

JavaScript, KOTOpbI OTKpPbIBAaeT COeANHEHMNE C
cepBepom

3. CepBep nocblnaeT cobbiTUE KIINEHTY, KOoraa
nosiBNsieTCcA HoBasi MHbhopMaums

e Tpaduk B peanlbHOM BpeEMEHMU OT cepBepa
K/IMEHTY, rMaBHbIM 06pa3oM, TO, YTO BaMm
HY>KHO

e Bbl 3aX0TUTE UCMONb30BaTb CEPBEP, KOTOPbIN
MMEET LMK COBbITUI

e HeT BO3MOXHOCTU COEAUHUTBLCS C CEPBEPOM
C ApYyroro AOMeHa

Client

HTML5 Server Sent Events(SSE)

7w ey wa\

Server Actual Data
URL
b
HTIML <
A(SS/'/
S
New Data o >
% Update
S
New Data < /U;;hte
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OTUS

AJAX Long-Polling

1. KnueHT 3anpalumBaeT cTpaHuULy y cepBepa,
ncnonb3sys obblYHbIN http

2. 3anpolleHHas cTpaHuua BbinonHaeT JavaScript,
KOTOpbI 3anpalumBaeT dhann oT cepBepa.

3. CepBep HE pearunpyet Ha 3anpoLleHHyo
MHdOpMaLMIO 1 XAET, MoKa He NOABUTCS HOBOM
nHdopmaumm

4. Korga nosiBnsieTca HoBass MHpopMauus, cepeep
OTCbIIAET €€ KIINEHTY

5. KnneHT nonyyaet HOBYHO UHDOpMaLMIO U
HEMEJIEHHO oTcbinaeT apyron 3anpoc cepsepy,
3anyckas rnpouecc oXXngaHus Ha Hem CHoBa.

Ajax: Long Polling

AJAX long polling
Client Server

Update request__|
-

Event data

-

Event

Update request._

Event data

Event

= Update request._
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OTUS Websocket

o gk WD

HTTP

Hey can we upgrade to websocket?
Here are some magic keys.

HTTP

HTTP handshake Ha noaTBep)xaeHne NoaaepXKu

websocket ( Sure... | mangled your keys, here they are.
6 TC F) m Now this connection is websocket protocol!
Pa ('iTaeT Ha YCTAHOBJIEHHOM coeiMHEeHUN Websocket
dpeiim - 0x00 <UTF8 payload>0xff ; €500 <UTF8 payload> Oxff
CoobLeHna MoryT uaTm B 06e CTOPOHbI
W -//\I/J: it N > Websocket
S: S.my.s e. 0x00 <UTF8 payload> Oxff
Wss://wss.my.site O
- Websocket
s 0x00 <UTF8 payload=> 0xff
...etc...
m Websocket

0x00 0xff (Please close now)
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OTUS

O6pa3oBaTenbHbin NpoeKT OTUS

Cnacu6o 3a BHUMaHue

Anekcen LibikyHoB

\
N

I\

29



