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MpoBepuTb, UAET NN 3anNuUchb

MeHSA xopoLuo
BUAHO && CNbIWHO?

)



Tema BebuHapa

Ouepeau v OTNOXXEHHOE
BbIMNOJIHEHUe

NMpenopaBaTtenb

Oner Mudne
Backend Developer VK, BKoHTakTe

06 onbiTe:

Bonee 15 net B IT, 6onee 10 net B paspaboTke.
OcHoBHoW cTek - php, TS, Golang, PostgreSQL,
MySq|, redis.

Jloknagumk Ha pasHbIX KOH(pepeHUusix, B T.u.
kpynHenwwux (PhpRussia, HighLoad++), nuwy B
enor (https://t.me/ask_for_oleq), MmeHTOpIO

TenedoH / an. noyta / cou. ceTu:
https://t.me/mifleo
mifleov@gmail.com
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https://t.me/ask_for_oleg

[MpaBuna BebuHapa

AKTUBHO
y4yacTByeMm

Off-topic obcyxgaem
B TG #kaHan rpynnbl

3agaeM Bonpoc
B 4aT WUIN roslocom

Bonpocbl BUXY B yaTe,
MOry OTBETUTb He cpasy

YcnoBHble
0603HayYeHus

&

i
®

NHaneBunayanbHO

Bpems,
HeobxoAuMoOe Ha
aKTUBHOCTb

[Mnwem B yaT

[0BOpPUM rosocom

LLOKyMeHT

OTBeTbTE CEBE UNKN
3aflanTe Bonpoc




MapLpyT Be6buHapa

3HAKOMCTBO

EAVHMUDBI n3MepeHus Harpy3ku, mux
narCbl U MUHYCbI,

Cpencrea MOHUTOPUHIa,
NIornpoBaHue.

Buabl MmacwtabupoBaHus

Pednekcus
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Llenn Be6buHapa

Mocne 3aHATUA Bbl
CMoOXKeTe

1. I'IpoaHanmsmpOBaTb B KakKnX eanHuLuax MO>XXHO U3MEPATb
Harpys3ky

2. PaccmoTpeTb npenmylliecTBa U HeAOCTaTKU Pa3INYHbIX
NoAX0A0B K MaclUTabupoBaHUIO

3. PaccMoTpeThb I'IpO6J'IeMbI BbICOKOHAlrpy>XeHHbIX NMPOEeKTOB

OTUS | OHNAMH OBPA30BAHME T



B yeM namepuTb
Harpysky?
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BapuaHT N21

KonnyecTBo 3anpocoB B eAVHNLLY BPEMEHN:
e Ips
e rpm

Kakne 3gecb MoryT ObiTb Npobnemb!?
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BapuaHT N21

KonnyecTBo 3anpocoB B eAnHNULLY BPEMEHU:
® Ips
e rpm

Kakne 3gecb MoryT ObiTb Npobnembl?

rps 6bIBalOT pasHble (Bbldada nporHo3a norogbl U3 Kalla VS CIoXHas
aHanunTuka)

OTUS | OHNAMH OBPA3OBAHUE T



BapuaHT N22

Konun4yecTtBO OaHHbLIX B eAUHULYY BPEMEHM:
e packets per second
e megabytes per second

Kakne 3gecb MoryT ObiTb Npobnemb!?
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BapuaHT N22

Konun4yecTBO OaHHbIX B eAUHULYY BPEMEHMU:
e packets per second
e megabytes per second

Kakne 3gecb MoryT ObiTb Npobnemb!?

Buaeo cepBuc BblgaeT ognHakoBble TpaHcnaumMn (OOUH U TOT Xe BUaeo
NOTOK) Vs Zoom Ansl BUAEOKOHMEePEHUMIN (CTOXacTu4eckme Habopbl
NaKeToB pa3Hble Mo Habopy 1 cogepxaHuto, KAWL He NoaouaEeT)

OTUS | OHNAMH OBPA3OBAHUE T



BapuaHT N°3

KonnyectBo 0gHOBPEMEHHbLIX COeAUHEHUIN (KOM-BO
nosfib3oBatenen):

e Simultaneous connections

e Concurrency

Kakne 3gecb MoryT ObiTb Npobnemb!?
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BapuaHT N°3

KonnyectBo 0gHOBPEMEHHbLIX COeAUHEHUIN (KOM-BO
nosfib3oBatenen):

e Simultaneous connections

e Concurrency

Kakne 3gecb MoryT ObiTb Npobnemb!?

B Zoom B onpeneneHHbI MOMEHT MPUXoAAT HOBbIE
nonyndapHble Befylwine (HannbiB Nosfib3oBaTtesnen)
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BbiBoAbI

e Yaule Bcero ncnonb3yetcs rps
e HeMHOro B NpoOLLNOM - XOPOLUUIA AN U3MEPEHUsI MPOCTbIX
BEO-NPUMNOXEHUI, B KOTOPbIX €CTb CUHXPOHHBIN 3anpoc-OTBET
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pPaduK Harpysku

Traffic (requests/sec)

26 Feb 27 Feb 28 Feb 1 Mar 2 Mar 3 Mar 4 Mar

Total [ Passed to origin Cached [ Blocked
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Latency

Bpems, KoTopoe NpoxoauT OT 3anpoca, A0 NonyvYeHus
oTBeTa. Yem OHO HMXKe, TeEM nyulLle.

Yto BNngaer?
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Latency

Yto BNngaer?

- [eorpadusa (pacnpocTtpaHeHue)

-2%Sc— T
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Latency

Yto BNngaer?

- leorpadma (pacnpoctpaHeHue)

- lMeperpy3ka cetu: YBenunyeHue Tpauka B CETU NPUBOAUT K TOMY,
YTO NaKeTbl OTNPABMATCA K MECTY Ha3dHadeHus rno dornee ANMHHLIM
MapLupyTam.

- A¢dpeKTMBHOCTbL NpoToKona: [JononHUTESNbHbIE LWarn pykonoxaTtma
CcOo34atoT 3aePXKKY.

- CeTteBas uHdpacTpykTypa: Korga nakeTol 3agep>XmMBaroTcs Unu
TEPAKTCS, YCTPOMCTBA MOBTOPHO NepenarT nx. ITo
yBenuymBaeT 3adepiKKy.
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Throughput (nponyckHasa cnoco6HocTb)

e CpegHunn o0beM OaHHbIX, KOTOPbIN PaKTUYECKU MOXET NPOUTN Yepes
ceTb (Mnn obpaboTaTbCca CUCTEMON) B TEYEHNE ONPEeaEneHHOro
BPEMEHW.

e OH nokasblBaeT KONIMYECTBO MakeToB JaHHbIX, KOTOPbIE YCMeLwHOo
NpubLIBAIOT B MeCTa Ha3Ha4yeHus, 1 NoTepro NakeToB AaHHbIX.

Yto BNngaer?
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Throughput

YT0 BNunsieT?
- BblaucnntenbHbie MOLLHOCTHU
- [loTeps naketoB
- Tononorns cet u BbIMUCNUTENBHOIO Knacrepa
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Latency vs

th rguegh ut
° pedrnbhbiX NpoeKkTax NPUXoanTca BbloupaTb MeXay STUMU

napameTpamu

e B highload-cucremax, kak npaBuno, npegnoytreHne
otgatoT throughput

e [lpnynHbl BbIOOpPA - pasHble apXUTEKTYPHI.
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A 4yTO, CO6CTBEHHO, U3MEPATDL?

e [lpaBuMnbHO M3MeEPATbL NEPLEHTUND.

e Kak npasuno 95 nnun 99. (a novyemy?)

e [lepueHTUnb (NPOUEHT) — 3HA4YeHNe
aHTPOMNOMETPUYECKOIro NpuU3Haka ang cotom 4onu
COBOKYMHOCTN N3MEPEHHLIX NOOEMN.

e Ecnu kpusyto pacnpeneneHns Bcen COBOKYMHOCTU
n3mMmepeHHbIX nogen pasgenutb Ha 100 paBHbIX YacTen,
TO nonydum 99 nnowagen, B Kaxxaon N3 KOTopbIx dyaet
CBO€E 3Ha4YEeHUE Npu3HaKa n YyactoTa ee
BCTPE4YaeMOCTH.
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[MepueHTUND

’ = Student Progress Report

wam Mckay. Hazel L. Term Rostered: Fall 2010-2011

Student ID: S11001158 o )

Growth Comparison Perlod:  Fall 1o Spring

Mathematics

RIT Growth  Percentile
(ol-StdErr) Growth Projection Range
216-219-223 14-19-23
207-210-213 17 6 1217-22
190-193-196 346

FAD9 P10 FAlO

District Crade Norm Grade
W Student g l.cvel Mean T Levet Mean = Student RIT

RIT RIT Projection

Mathematics Goals Mm « Fall 2010-2011
Number Sense Avg Algsbraic Methods, Patlems, and
Data Analysis and Probability Low Functions Low
Measurement Avg G ic C: pts, Prop and
Relationships LoAvg
Computation Concepts and Procedures LoAvy

Reading

RIT

220 (+/- Std Err)
200-203-206
198-201-204
196-199-203

210

200

190

180

https://youtu.be/30RW40CshBM?t=195 OTUS | OHNAIH OBPASOBAHME T



https://youtu.be/3ORW40CshBM?t=195

MepuaHa

MeauaHon paga umcen (Mnn MmeguaHom YMCNoBOro paaa)
Ha3blBAaeTCA 4MCII0, CTOSLLEee nocepeamHe ynopago4eHHoro no
BO3pacTaHUo paga 4vucen — B Crydae, ecrnm Konm4ecTBO Yucen
He4yeTHoe. Ecnu ke KonmyecTBO Yncen B pagy YeTHO, TO MeanaHom
paga sBnseTcs noflycyMmma AOByX CTOAWMX NocepeanHe Yuncern
YyNopsA40OYEHHOro No BO3pacTaHuio psaa.

MeauaHa

! CpeaHaa apudmeTruecKan icxoaum 13 npeanonoXeHus, YTo
pacnpegeneHne naHHbIX BHYTPU

MeOuaHHOro MHTepeana
paBHoMepHoe (T.e. 30% WunpmnHbI
nHtepeana — ato 30%, n 1.4.)

Yacrora 3Haveuns
00

Xf
D Sae-1

I Me = xp,. + 1y, F
I A"fﬁ

0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

3HayeHune nokasarena

https://statanaliz.info/statistica/opisanie-dannyx/mediana-v-statistike/ R | R



https://statanaliz.info/statistica/opisanie-dannyx/mediana-v-statistike/

DEMO

https://qithub.com/rakyll/hey
http://www.itsecgames.com/download.htm

rakyll/hey: HTTP load generator, ApacheBench
(ab) replacement

L H E)

hey Is a tiny program that sends some load to a web application.
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https://github.com/rakyll/hey
http://www.itsecgames.com/download.htm

DEMO

https://qithub.com/rakyll/hey
http://www.itsecgames.com/download.htm

bWAPP, a buggy web application!

bWAPP, or a buggy web application, is a free and open source deliberately insecure
web application.

It helps security enthusiasts, developers and students to discover and to prevent web
vulnerabilities.

bWAPP prepares one to conduct successful penetration testing and ethical hacking
projects.

What makes bWAPP so unique? Well, it has over 100 web vulnerabilities!
It covers all major known web bugs, including all risks from the OWASP Top 10 project.

OTUS | OHMAWMH OBPA3OBAHME T


https://github.com/rakyll/hey
http://www.itsecgames.com/download.htm

DEMO

https://qithub.com/rakyll/hey
http://www.itsecgames.com/download.htm

wget https://hey-release.s3.us-east-2.amazonaws.com/hey linux amd64
-0 ~/.local/bin/hey chmod +x !$

docker run --rm -p 8080:80 raesene/bwapp
curl -sI http://localhost/sm dos_1.php
hey http://bwapp/sm dos 1.php

https://regres.in/api/users
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https://github.com/rakyll/hey
http://www.itsecgames.com/download.htm
http://localhost/sm_dos_1.php
http://localhost/sm_dos_1.php
https://reqres.in/api/users

DEMO

https://qithub.com/rakyll/hey

http://www.itsecgames.com/download.htm

hey http://localhost/sm dos_1.php

Response time histogram:
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https://github.com/rakyll/hey
http://www.itsecgames.com/download.htm
http://localhost/sm_dos_1.php

MHCTPYMEHTDI

ab - Apache HTTP server benchmarking tool

ab is a tool for benchmarking your Apache Hypertext Transfer Protocol (HTTP)

server. Itis designed to give you an impression of how your current Apache
installation performs. This especially shows you how many requests per second your
Apache installation is capable of serving.
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MHCTPYMEHTDI

ab - Apache HTTP server benchmarking tool

e 100 000+ RPS Use phantom load engine written in pure C++ to generate
big amount of load from one machine.

e Interactive reports See how your system behaves under load while running
the test. Save report when the test is over and email it to your colleagues.

e Monitoring plugin Collect all your system and business metrics by
configuring monitoring plugin. The resources of the host you shooting at
are monitored by default.

e Multiple load engines Use JMeter to test complex scenarios or BFG
(experimental) for exotic protocols. Implement your own module for your
favorite tool and use Tank's features like OnlineReport with it.

e Autostops Save your time by stopping your tests automatically using
customizable criteria.

e Simple ammo format

OTUS | OHNAMH OBPA3OBAHUE T



MHCTPYMEHTDI

wrk2
e qiltene/wrk2: A constant throughput, correct latency recording variant of
wrk

e a HTTP benchmarking tool based mostly on wrk
e wrk2 is wrk modifed to produce a constant throughput load, and accurate

latency details to the high 9s (i.e. can produce accurate 99.9999%'ile when
run long enough). In addition to wrk's arguments, wrk2 takes a throughput
argument (in total requests per second) via either the --rate or -R
parameters (default is 1000)

OTUS | OHMAMH OBPA30OBAHUME T


https://github.com/giltene/wrk2
https://github.com/giltene/wrk2

User-centric
noaxon



AnbTepHaTMBHbDbIN B3rnsag, - user-centric

Core Web Vitals: Web Vitals

e Core Web Vitals are the subset of Web Vitals that apply to all web pages,
should be measured by all site owners, and will be surfaced across all Google
tools.

e Each of the Core Web Vitals represents a distinct facet of the user experience,
is measurable in the field, and reflects the real-world experience of a critical
user-centric outcome. The metrics that make up Core Web Vitals will evolve
over time.

e The current set for 2020 focuses on three aspects of the user
experience—loading, interactivity, and visual stability—and includes the following
metrics (and their respective thresholds):

https://web.dev/user-centric-performance-metrics/#how-metrics-are-measured

https://web.dev/vitals/#evolving-web-vitals
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https://web.dev/vitals/
https://web.dev/user-centric-performance-metrics/#how-metrics-are-measured
https://web.dev/vitals/#evolving-web-vitals

MHCTPYMEHTDI

Core Web Vitals: Web Vitals

e Largest Contentful Paint (LCP): measures loading performance. To provide a good
user experience, LCP should occur within 2.5 seconds of when the page first starts
loading.

e First Input Delay (FID): measures interactivity. To provide a good user experience,
pages should have a FID of 100 milliseconds or less.

e Cumulative Layout Shift (CLS): measures visual stability. To provide a good user
experience, pages should maintain a CLS of 0.1. or less.
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https://web.dev/vitals/
https://web.dev/lcp/
https://web.dev/fid/
https://web.dev/cls/

MHCTPYMEHTDI

jamstack https://jamstack.org/

Jamstack is an architectural approach that decouples the web experience layer
from data and business logic, improving flexibility, scalability, performance, and
maintainability.

Jamstack removes the need for business logic to dictate the web experience. It

enables a composable architecture for the web where custom logic and 3rd party
services are consumed through APIs.

1. https://vitepress.vuejs.org/
2. https://pages.cloudflare.com/

3. https://workers.cloudflare.com/
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MHCTPYMEHTDI

lighthouse
https://chrome.google.com/webstore/detail/lighthouse/blipmdconlkpinefehnmjammfj

pmpbijk?hl=en

Lighthouse is an open-source, automated tool for improving the performance,
quality, and correctness of your web apps.
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https://chrome.google.com/webstore/detail/lighthouse/blipmdconlkpinefehnmjammfjpmpbjk?hl=en
https://chrome.google.com/webstore/detail/lighthouse/blipmdconlkpinefehnmjammfjpmpbjk?hl=en

MHCTPYMEHTDI

overload (Yandex Load Testing):
https://overload.yandex.net/login/?next=/

yandextank
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MHCTPYMEHTDI

webpagetest
https:/www.webpagetest.org/
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https://www.webpagetest.org/

Latency vs Throughput

HanuwwuTe, B KaKkOoM criyyae, 4to
NCMOonb30BaTb?

loT
BigData
Mobile
Web
Gaming
Analytics

OOk wh =



Latency vs Throughput

HanuwwuTe, B KaKkOoM criyyae, 4to

ncnonb3oBaTb?

OOk wh =

loT
BigData
Mobile
Web
Gaming
Analytics

Latency
loT
Mobile

Gaming

Throughput
BigData
Web

Analytics



Buabl MacLuTabupoBaHus
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Buabl MacuTabupoBaHus

e BepTtukanbHoe - yBenMyeHne MOLLHOCTH
cepBepa.

e [OpuU3OHTaNbHOE - NCMNOoMb30BaHNE
60nbLUero KonnyecTBa CEPBEPOB.
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BepTukanbHoe maclutabupoBaHue

e BepTukanbHoe macwTabupoBaHue — yBennyeHue
NPOM3BOANTENBHOCTU KaX40oro KOMNOHEHTa CUCTEMbI C
Lernblo MoBbILEHUS 00LLen Npon3BOANTENBHOCTM.

e MacwTtabnpyemMocCTb B 3TOM KOHTEKCTE O3Ha4YaeT BO3MOXXHOCTb
3aMEHSATb B CYLLECTBYHOLLEN BbIYUCITUTENBHON CUCTEME KOMMOHEHTLI
bonee MmowHbIMN U BLICTPLIMK MO Mepe pocTa TpeboBaHU K
pPas3BUTNA TEXHOMOMUMN.

e OTO Cambll NPOCTON Crnocob MacluTabnpoBaHus, Tak Kak He
TpebyeT HUMKaKNX N3MEHEHUN B MPUKNagHbIX nporpaMmmax,
paboTalLmnx Ha Takux cMcTtemax.
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[opu3oHTaNnbHOEe MacliTabupoBaHue

e [opusoHTanbHoe macwTabupoBaHue (X-axis scaling) nossonser
3anyckaTtb TOSIbKO MHOXECTBO 3K3eMMSIAPOB BCEro NPUIIOXKEHUS, a He
TOW ee YyacTu KoTopasi TpebytoT bonbLero pecypca, 3a
GanaHCMPOBLLNKOM Harpysku.

e Ecnn ectb N Konuin npunoxenuda, To Kaxgaa konns obpabarteiBaeT 1 /
N Harpysku. 3To NPOCTON N YaCTO UCMOSIb3YyeMbIN NOAXOA
MacLLUTabnpoBaHUA NPUIIOKEHME.

e OOHWMM M3 HEOOCTATKOB TAKOro nNoaxoaa 3akro4aeTcs B TOM, YTO,
MOCKOSIbKY Kaxgasa Konms rnoTeHumnanbHO NosyyaeT 4OCTYN KO BCEM
OaHHbIM, YTOBbI ObITb 3 PEKTUBHBIM, KALLN TpebyeTca bonbLle
namaTu.

e Euwe ogHa npobnema aT1oro noaxoaa 3aksio4aeTcs B TOM, YTO OH He
YUYNTbIBAET Nocreayowee pasBnutma U yBermyeHns CroXXHOCTU
NPUITOXKEHNN.
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The Scale Cube

The book, The Art of Scalability, describes a really
useful, three dimension scalability model: the scale
cube.



http://theartofscalability.com/
https://akfpartners.com/techblog/2008/05/08/splitting-applications-or-services-for-scale/
https://akfpartners.com/techblog/2008/05/08/splitting-applications-or-services-for-scale/

3 dimensions to scaling

THE ART

OF SCALABILITY
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https://microservices.io/articles/scalecube.html
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[MapameTpuyeckoe MaclwutTabupoBaHue

e [lapameTpuueckoe macwtabnpoBaHue (Z-axis scaling) — kaxgbin
9K3eMMNApP BbINOMHAET NOEHTUYHYIO KOMNUIO Koga. B 3ToOM OTHOLLEHUM
OH NoxoXx Ha (X-axis scaling). bonbluas pasHuua B TOM, YTO KaXKablM
cepBep OTBEYAET TOSbKO 3a CBOE MNOAMHOXECTBO AaHHbIX.

e HekoTOpbIn KOMMOHEHT CUCTEMBbI OTBEYAET 3a MapLUPyTU3aLUIo
KaXx[Qoro 3anpoca Ha COOTBeTCTBYOWMIN ak3emnnap. OauH n3
KpUTEPUEB MapLUpyTU3aUun ABMFETCA Kak NpaBusio aTpnbyT 3anpoca,
OPYrMM pacnpoCTpaHEHHbIM KpUTepuemM MapLupyTmM3aunm Kputepmuem
aBngeTcda TMn KnneHTa. (Z-axis scaling) nmeet pag NpenmMyLLEecTs U
0ObIYHO UCNOSb3YTCA ANA MacwTabnpoBaHust 6a3 gaHHbIX.

e Kaxabln ak3eMnndap MMeeT Oesio TONbKO CO CBOUM
NOAMHOXECTBOM [daHHbIX. OTO yry4yllaeT UCNOfb30BaHNE KILL-
namMaTU U YMeHbLUAeT MCMonb3oBaHue Tpaduka BBOAa/BbIBOAA, a
Takke yrnydywaer mMacwTabupyemMoCTb TpaH3aKUUiM, TakK Kak
3anpockl, Kak npaBuno, pacnpenenstoTca Mexay HeCKONbKUMU
aK3emnnapamu,

e Kpowme Toro, (Z-axis scaling) ynyJiwaet nsonsuuo cboes, NOCKOSIbKY
OTKa3 OHOro 3K3eMnrsapa octaBndeT YacTb AaHHbIX JOCTYMNHON.
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dyHKLUMOHaNbHOE MacLuTabupoBaHue

e dyHKUMOHaNbHoe MacwTtabupoBaHue (Y-axis scaling) B otnuymm ot
(X-axis and Zaxis), KOToOpble COCTOAT U3 HECKOSbKUX, paboTaroLLmnx
NOEHTUYHbIX KOMUW NPUNOXeHns, nocnegHuin Tun macwtabnpoBaHmsd
pa3dunBaeT NPUNOXeHNEe Ha HECKOSTbKO pa3sHbIX YCNVT.

e Kaxpnas cnyxba HeceT OTBETCTBEHHOCTb 3a OAHY UMM HECKOSbKO
doyHKUMIN, B3aUMOOeCTBYS APYr C APYroM.
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Microservices

3 dimensions to scaling

Y axis -
functional
decomposition

Scale by
splitting
different things

X axis - horizontal duplication

Scale by cloning

Mirroring

Microservices. Kak npaBunbHO Aenatb U Koraa npuMeHaTb?

THE ART OF SCALABILITY

- - -

oTusS

Sharding

OHNANH OEPA30BAHWE

e


https://habr.com/ru/companies/dataart/articles/280083/

Sharding

e Sharding («wapauHry, «pasdbueHne») — pacnosiokeHne ogHOTUMHbLIX, HO
pa3HbIX JaHHbIX Ha pa3HbIX y3nax.

e Te, kT0o pabotan ¢ NoSQL-6asamu, 3HatOT, YTO 3TO TaKoe.

e Y BacC eCTb KJ0Y lWapanpoBaHus, rno KOTOPoOMY Bkl onpeaenseTte, Yto y
Bac, Hanpumep, gaHHble Ha A n b xpaHaTca Ha ogHoMm y3ne, HaBul —
Ha Opyrom ysne uT. 4.

e Taknm obpasomM, NCNonb3ys UHTENNEKTYanbHbIA BblpaBHMBATENL HArpys3ku,
Bbl MOXETE €€ pacrnpenensTtb No Ballen cucteme u gobutobcs bonee
BbICOKOW NPON3BOAUTENLHOCTN.
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Mirroring

e Mirroring («3epkanupoBaHue») — ropusoHTanbHoe AybnmposaHme unm
KNOHMpOBaHWE BCeX JaHHbIX, KOrfa Bbl CTaBUTE pA4OM COBEpPLUEHHO

OJNHAKOBbIE XOCTHhI.
e Taknum 06pasoM Bbl MOMHOCTBIO KONUPYETE AaHHbIE.
e HyxHO 3TO, Npexae Bcero, YToObl cMCTEMa OTBeYarna Ha 3anpochl C KakUM-

nnbo oxmngaembim BpeMeHEM OTKITNKA.
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MSA

e Microservices (MnKkpocepBucbl) — Bbl pa3brBaeTe PyHKLUMOHANLHOCTb

no 6u3Hec-3agavyam.
e Kaxabi cepBuC OyaeT BbINOMHATL ONpeaeneHHble 3agayn.
e OTO N eCTb MUKPOCEPBUCHbLIW NOAX0A, KOTOPLIA Mbl 30eCb pa3bepem.

3D MaclwTabupoBaHue MUKPOCEPBUCOB
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https://habr.com/ru/articles/309190/

Optimizing web servers for
high throughput and low

latency
// By Alexey lvanov « Sep 06, 2017

All optimizations that were described in this post are local to a single web server
box. Some of them improve scalability and performance. Others are relevant if you
want to serve requests with minimal latency or deliver bytes faster to the client.
But in our experience a huge chunk of user-visible performance comes from a
more high-level optimizations that affect behavior of the Dropbox Edge Network as
a whole, like ingress/egress traffic engineering and smarter Internal Load
Balancing. These problems are on the edge (pun intended) of knowledge, and the
iIndustry has only just started approaching them.

https://dropbox.tech/infrastructure/optimizing-web-servers-for-high-throughput-and-low-latency
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https://dropbox.tech/infrastructure/optimizing-web-servers-for-high-throughput-and-low-latency
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CAP/PIE theorems,

BASE-approach
CAP —'HeBO3MOXHO co34aTtb CUCTEMY, KOTOpagd
OOHOBPEMEHHO OyOeT KOPPEKTHO OTBEYATb Ha KaxablW
NPUHATLIX 3anpoc, YCTONYMBA K pa3fenieHunto Ha
CErMeHTbl U byaeT obecrnevnBaTb Npu 3TOM
NMHeapun3yemMoCTb onepaumn. B To e BpeMs B XXU3HU
npu obcyxaeHnn rapaHTUn KOHCUCTEHTHOCTU U
OOCTYMNHOCTU Mbl OObLIYHO FOBOPMM MPO NONOXEHNE Ha
cnektpe n SLA.

CAP Theorem - two decades and few clouds later
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https://jepsen.io/consistency
https://assets.ctfassets.net/oxjq45e8ilak/5mUbQP8WOcKldlYo6sNA3P/f4dc328761f687a9eb627fe7a309038c/Mike_Kowalski_CAP_Theorem_-_two_decades_and_few_clouds_later_2021_06_17_14_22_53.pdf

Consistency:

Visual Guide to NoSQL Systems

Availability:

A Data Models | ""°Y~VallE _
Document-Oriented

CA AP

Voldemo SimpleDB
t CouchDB
Riak

Pick Two

CP Partition Tolerance:

( MongoDB
Hypertable Terrastore MemcacheDB

oTus
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The Iron Triangle of Purpose (The PIE Theorem)

Pattem Flextibility

Pl

Amazon Redshift
Athena Elasticsearch

Pick Two

E

Effic ency

The database wA
Query atency forth
times

CAP Theorem - two decades and few clouds later
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https://www.alexdebrie.com/posts/choosing-a-database-with-pie/
https://assets.ctfassets.net/oxjq45e8ilak/5mUbQP8WOcKldlYo6sNA3P/f4dc328761f687a9eb627fe7a309038c/Mike_Kowalski_CAP_Theorem_-_two_decades_and_few_clouds_later_2021_06_17_14_22_53.pdf

Spanner, TrueTime & The CAP Theorem

Spanner, TrueTime & The CAP Theorem - Google
Research https://research.google.com > pubs » archive

Spanner, TrueTime & The CAP Theorem
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https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/45855.pdf

“A Critique of the CAP Theorem”

Availability: The system is available 100% of the time, in the scope of
network partitions. An important detail of this definition is that there is

no limit to latency. “A Critique of the CAP Theorem”
pdf, September 18, 2015

https://arxiv.orq/pdf/1509.05393.pdf
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https://arxiv.org/pdf/1509.05393.pdf

CAP & Spanner & MythBusters

[Mpo Google Spanner rosopsT, 4To OH onpoBepraeT CAP, 6eps OT XXNU3HU
BcE. OOHaKo B peanbHOCTM Y HErO He NonHasa AOCTYNHOCTL Bceraa, a
«Bcero nuwb» 99.999%. TexHnyeckn ato CP-cucrtema, Ho Ha caMmom
pene CA.

Kafka no3BonsieT Ham onpenensaTb rapaHTUN KOHCUCTEHTHOCTU TOHKOW
HaCTponKon KnmeHToB, a Cassandra v Toro nyuie A4a€T BO3MOXXHOCTb
BblOpaTb HE3aBUCUMbIE rapaHTUKN AN KaXXaom onepawuu.

K kakomy Knaccy ux oTHecTun? Bbibupasa cuctemMy XpaHeHUs OaHHbIX
ONs1 HALWEero NpPoeKTa, Mbl AOMMKHbI MPUHMMAaTb BCE 3TO BO BHUMAaHME.
SLA is the new CAP!

Spanner, TrueTime & The CAP Theorem
https://storage.qgoogleapis.com/pub-tools-public-publication-data/pdf/458

55.pdf
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https://storage.googleapis.com/pub-tools-public-publication-data/pdf/45855.pdf
https://storage.googleapis.com/pub-tools-public-publication-data/pdf/45855.pdf
https://storage.googleapis.com/pub-tools-public-publication-data/pdf/45855.pdf

BASE

S3 nogoepxmBaet strong
consistency. WAT?
AP vs AC?

https://aws.amazon.com/ru/blogs/aws/amazon-s3-update-strong-read-af
ter-write-consistency/
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https://aws.amazon.com/ru/blogs/aws/amazon-s3-update-strong-read-after-write-consistency/
https://aws.amazon.com/ru/blogs/aws/amazon-s3-update-strong-read-after-write-consistency/

MHTepeCcHble CCbIJIKU

e htitps://www.comp.nus.edu.sg/~gilbert/pubs/BrewersConjecture-Si
gAct.pdf

e https://sites.cs.ucsb.edu/~rich/class/cs293b-cloud/papers/brewer-
cap.pdf

o https://arxiv.ora/pdf/1509.05393.pdf

e https://storage.googleapis.com/pub-tools-public-publication-data/
pdf/45855.pdf
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https://www.comp.nus.edu.sg/~gilbert/pubs/BrewersConjecture-SigAct.pdf
https://www.comp.nus.edu.sg/~gilbert/pubs/BrewersConjecture-SigAct.pdf
https://sites.cs.ucsb.edu/~rich/class/cs293b-cloud/papers/brewer-cap.pdf
https://sites.cs.ucsb.edu/~rich/class/cs293b-cloud/papers/brewer-cap.pdf
https://arxiv.org/pdf/1509.05393.pdf
https://storage.googleapis.com/pub-tools-public-publication-data/pdf/45855.pdf
https://storage.googleapis.com/pub-tools-public-publication-data/pdf/45855.pdf

Bonpocbi?

" n

CtaBuM “+”, CtaBum “=“,

+ eCJ1n BOIpOChbIl eCTb eCJin BOMpoOCoOB HET
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Pednekcus

OTUS | OHNAMH OBPA3OBAHWE T




Pednekcus

C KaknMu BnevaTeHnsaMun yxoaunTe ¢ BebuHapa?

Kak 6yaeTe NpMMEHATb Ha NpakTuKe
TO, YTO y3Hanu Ha BebuHape?
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O yem Mbl roBopunu
CeroaHA"?



Cnepytowiun Be6uHap

HarpysoyHoe TecTupoBaHue

Ccbinka Ha Q{) MaTtepuansil O6s3aTesibHbIN
Be6uHap byner K 3aHAaTUIO B JIK — MaTepuan 0603HayeH
B JIK 3a 15 MUHyT MOX>XHO U3yyaTb KpacHOW NneHTomn
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3anoJsiHUuTe, NOXKaJNyUCTa,

ONMpoOC O 3aHATUM
https://otus.ru/polls/86414/

OTUS | OHNAMH OBPAZOBAHME T



Cnacunbo 3a BHumaHue!

[MpuxoauTe Ha cnepyrowe Be6MHapbl

Oner Mudone
Backend Developer VK, BKoHTakTe

TenedoH / an. noyTta / cou. ceTu:
https://t.me/mifleo
mifleov@gmail.com
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