OTUS

OHNAWH-OBPA30OBAHMWUE
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[lpo6n1eMa BbICOKUX Harpy3ok

MBaH PeMeHb “
9,
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KaK MeHS CnblWHO U BUAHO?

/\

— €CJIN eCTb I'IpO6J'IeMbI CO 3BYKOM WJin C BUAEO

=
2

> HanunwuTte B YaT

+ eCcqin BCe XxopoLwo
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Llenb 3aHATUA

[MoHATb, YTO Takoe "[lepekntoYeHne KOHTEKCTA' .

Y3HaTb MOAenun A3biKOB nporpaMmMmmnpoBaHnNA.

Y3HaTb Moaenu Beb-cepBepos.

Y3HaTb, YTO TaKOe TPEX3BEHHAsA apXUTEKTYPa N 3a4€M OHa HYXHa.
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MNepekntodyeHne KoHTekcTa (context switch)

o CoxpaHeHue perncTpoB npoueccopa

o CoxpaHeHue obuwen nHpopmauum pid, tid, uid, gid, euid, egidn 7. a.

o CoxpaHeHne CoCTOAHMA npoLecca/noToka

o CoxpaHeHue npas AocTyna

o CoxpaHeHue UCrnosb3yeMblX MOTOKOM pecypcbl U 6/TIOKUPOBKU

o COoXxpaHeHMue CYETUYMKM UCMOSIb30BaHNS pecypcoB (Hanpumep, TatMepbl UCMOSIb30BAHHOIO
MPOLLECCOPHOIO BPEMEHN)

o CoxpaHeHne perMoHoB NamMsTH, BblAe/IeHHbIX NpoLeccy

e OuncTtka KOHBenepa KoMaHA U AaHHbIX NpoLleccopa

e OuucTtka TLB, oTBevaroW M 3a CTpaHUYHOE OTOOPAXKEHUE NIMHENHbIX aApecoB Ha HU3nYeckue.
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MNepekntodyeHne KoHTekcTa (context switch)

Context Switching Total cost of

context switching
vs. Multitasking with context switching

|

Multitasking

6/35



[ToTOKM 1 NpoLuecchl

e Blinux npoueccbl U MOTOKU NMOYTU OOHO U TOXKe

o [MOTOKM NMEOT 06LLYO NaMATb
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[ToTOKM 1 NpoLuecchl

Kakon cucteMHbI BbI30OB cOo3aeT npouecchbl?
Kakon cucTeMHbI Bbl30B CO3aeT NMOTOKU?
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CucrtemMHble Bbl30BbI

fork()

clone(child_stack=0, flags=CLONE_CHILD_CLEARTID|CLONE_CHILD_SETTID|SIGCHLD, child_tidptr=0x7fa001a93a10) = 6916
pthread_create()

clone(child_stack=0,
flags=CLONE_VM|CLONE_FS|CLONE_FILES|CLONE_SYSVSEM|CLONE_SIGHAND|CLONE_THREAD|CLONE_SETTLS|CLONE_PARENT_
child_tidptr=0x7fa001a93a10) = 6916
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page fault

load M

page is on

backing store

N

operating
system @
refgma trap
\ i
restart page table
instruction
free frame
reset page
table
physical
memory

"-..\\_-_—_-—‘_’//

®

bring in
missing page

10/ 35



Copy-on-write

READ ONLY bit set

Process A

Copy-on-write

phvsical page frames in svstem:

writeable copy

READ ONLY bit set

Process B
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[ToTOKM 1 NpoLuecchl

Kakon cucteMHbI BbI30OB cOo3aeT npouecchbl?
Kakon cucTeMHbI Bbl30B CO3aeT NMOTOKU?

12/ 35



Mopaenu Beb-cepBepoB.

worker (MHOroNOTOYHbIN)

prefork (MHOronpoueccHbI)

async

KOMOGMHUPOBaHHbIE BapuaHTbl
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worker u prefork

child processa

child process 2

child process 3
child process 4
idle process 1

idle process 2

idle process 3

Apache

Parent

client 1

waiting for request

waiting for request

waiting for request

client 2

client 3

client 4
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worker vs prefork

o [1OTOKWN 3KOHOMAT NaMATb.
« context switch mexxay notTokamu aellesne

o [TOTOKM CNOXXHEE CUHXPOHU3UPOBATD.
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EJ'IOKVIpyI-OLLI,VIe U He6n0K|/|py+ou_|,V|e CUCTEMHbIE Bbl30BbI

BnokupytoLmne cucTeMHble BbI30Bbl 6/IOKMPYIOT NpoLuecc (MM NOTOK) A0 TOro, Kak 6yAyT nosyyYeHbl AaHHble (YacTb AaHHbIX).
Bo BpemMsi 6710KMPOBKM NpoLecc He NoTpebnseT NpoLeccopHoe BpeMs, HO NOTpebnseT NnamMaTh.

YTeHne n3 cetn MOXeT 6bITb HEGTOKUPYIOLWMM. B HE6NOKMPYIOLLIEM PEXNME YTEHME N3 COKEeTa BO3BPALLAET UM OTBET (XOTS
6bl €ro YacTb), U/IM COOBLLLEHME O TOM, YTO AAHHbIE eLle He FOTOBbI.

YTeHne c gucKa MOXET 6bITb TONIbKO 6/10KMpYOLWNM(*).
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Bonpoc

I'quemy 3arncCb B C€Tb MOXXET 3a6J'IOKVIpOBaTb?
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async mopenb

o ACUHXPOHHbIE cepBepa nucaTb ClI0XHee
o Heobxoammo nsberatb 6/I0KMPOBOK, MHA4Y€e CUMIbHO pacTeT latency

o MNoTpebnsatoT He 6onee ofgHoro sapa (HoO Ha MOMOLLb NPUXOAUT KOMBMHUPOBAHHAaA MOJEb)
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NcxogHUKKM nginx

switch (s->protocol) {

case NGX MAIL POP3 PROTOCOL:
p->upstream.connection->read->handler
s->mail state = ngx pop3 start;
break;

ngx mail proxy pop3 handler;

case NGX_ MAIL IMAP PROTOCOL:
p->upstream.connection->read->handler
s->mail state = ngx imap start;
break;

ngx mail proxy imap handler;

default: /* NGX MAIL SMTP PROTOCOL */
p->upstream.connection->read->handler
s->mail state = ngx smtp start;
break;

ngx mail proxy smtp handler;
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A3bIKM NporpaMMuUpoBaHUs

Kak Bbl BbibMpaeTe A3bIK?
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KoHuenuus fiber

ACWHXPOHHBbI KOJ, - 6bICTPbIN, NOTPe6bNsieT Mano NaMsTw.

ACWHXPOHHBbI KOJ, - CNTIOXHO NucaThb.

CWHXPOHHbIM KO - MefJieHee, NoTPebnsieT 60Mblle NaMATH.

CMHXPOHHbIN KOJA - NPOCTO NUcaTb.

MonbiTKa 06beaAnHUTD - fibers.
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Perl

O6blYyHO paboTaeT BHYTpU apache.

CUHXHPOHHbIV A3bIK C NOAAEPXKKOMN Tpenos (peako).

EcTb 6ubnmoteka AnyEvent (eLle pexe TpeaoBs)

EcTb 6ubnunoteka gns fiber

M na, OH BCe eLle XUB ;-)
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PHP

CLI SAPI - B kayecTBe KOHCONbHOM KoMaHAabl php ana 3anycka Hawux KpoHoB 1 Apyrux cli-nporpamm

(Command Line Interface)

apxs2 SAPI - B kKa4yecTBe Moayns K apache2

CGI SAPI - B kKauecTBe 3anyckaemMoro Ha Ka)xaoM 3anpoce CGl (ceyac Tak NoYTU HUKTO He JenaeT)

FPM SAPI - Fast Process Manager, HanncaHHbi ans PHP paspaboTtyMkamMun n3s komaHuu Badoo u

Tenepb noagep>XxnBaemMblii COO6LLECTBOM

Mo>XHO genaTb NOTOKMU, HO penko NCnoJib3yeTCA.
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Python

e ECTb MNOTOKMW.
e EcTb fiber.

o A CKOJIbKO A1ep MOXET MCMNOoJIb30BaTh NpoLecc ¢ noTokamu B Python?
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nodejs

o ACMHXPOHHbIN KOZ.

e CTpOro o4HOMOTOYHbIMN.

25/ 35



Go

KoHuenumsa seneHblx Tpenos.

YMeeT ncnonb3soBaTb CTONbKO Aaep LMY, CKONbKO HY>XHO.

Op1eHTUpPOBaH Ha MUKPOCEPBUCHI.

BbiCTpbIN.
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Tpex3BeHHasa apxuTeKTypa

o

Client

o

Client

Frontend Backend Storage

Client
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3apaum frontend (reverse proxy)

e TepMunHMpoBaTb ssl-coeanHeHUs.
e O6bpaboTKa MeasIeHHbIX KTMEHTOB.
e OTAaya cTaTUKMW.

o Keep-Alive.

o KawmnpoBaHue.

» banaHcupoBka.

e PoOyTUHI no 6aKkeHaaMm.

Npea ncnonbsyetca He Tonbko and HTTP.
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Bonpoc: oTaava cTaTukMu.

dakT N21: yTeHme ¢ aucka B linux Bcerga 6nokupyrowas onepaums.
dakT N22: nginx Henb3s 6110KMpOBaThb.

dakT N23: cTaTnyeckue pannbl exxat Ha AUCKe.

[MoyeMmy e Mbl pasgaeM CTaTUKy nginx'omM?
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Page cache

User Process F
Eernel Logical
F.ead (file, offset)
FagetCache
File Systermn
[nodes and
IAeta Data
FPhysical Bead (device, sector #)
Buffer Cache

Disk
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3apayum backend

e busHec-normka

o O)XnaaHue OTBETOB OT XPaHWUIINLL
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3aja4yun XxpaHunuLy,

« XpaHeHue nHpopmauum
 BbICTpbIV NoncK (MHAEKCHI)

« ObecrneyeHune TpaH3akuUnoHHocTu (ACID)
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NTorn saHaTus

[MoHANN, YTO Takoe "TlepekntoyeHne KOHTEKCTa .

Y3Hanu moaenun A3blKoB nporpamMmMmmnpoBaHUA.

Y3Hanu mogenun Be6-cepBepos.

Y3Hanu, 4To TakKoe TPEX3BEHHAA apXUTEKTYpPa 1 3a4eM OHa HY)XKHa.
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Bonpocbl?
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Cnacunbo 3a BHMMaHue!

(- -
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