O HOKJTAaCCHMKU . NONUTEX

AO



T| B sToit siekiun

v

Ucropusa Web

v

[Hess Kypca

v

bynymne nekmun

v

croynukn

v

Kypcosoit mpoekT




T | Ncropus Web

The future is already here —
it’s just not very evenly

distributed.

William Gibson



T| Ophl

«The Practice of Cloud System Administration ...» by Limoncelli
et al. (Appendix B):
» The pre-web era (1985-1994)
» The first web era (1995-2000)
The dot-bomb era (2000-2003)
The second web era (2003-2010)

v

v

v

The cloud computing era (2010-present)



T| The Pre-Web Era (1985-1994)

v

Internal customers of computer systems

Downtime used to be normal

v

Text-based Internet

v

Mainframes with spare capacity

v

«Fault-toleranty computers if needed

v

v

Predictable growth



T| The Bubble (1995 2000)

» Internet-only 24x7 companies

» xDSL, VoIP, multi-user games, music, videos

» Large AND reliable systems (Sun E4500), load balancers

» Machine per website (licensing)

» Unpredictable growth — bigger machines

» Against economies of scale: more customers — higher
$/customer cost

» Pre-announce downtimes or N+1/N-+2



T| The Dot-Bomb Era (2000-2003)

» Same high availability

» Cheap surplus capacity: fiber, colocation — a kickstart

» Commoditization of hardware, lower $ of home PCs, x86
» LAMP vs Java/ .NET

» Recovery-Oriented Computing

» Distributed computing techniques

» Custom-designed stripped machines



T| The 2nd Web Era (2003-2010)

v

Better economics — second chance (Search, Ads, etc.)

HDFS, Hadoop, HBase, etc.

v

Standardization and automation

v

v

Datacenter as a computer

v

More $ effectiveness — PUE from 2.5 to 1.08

Ad-based freemium services

v



T| The Cloud Era (2010-present)

v

Faster communication, SSD, virtualization, SDN, etc.

Powerful life-critical mobile computing

v

v

Demand for low latency and even higher reliability

Larger infrastructure is cheaper

v

Profit from spare capacity subsidizes infra

v

v

Win-win: affordable, agile, elastic, etc.



T| BoicokoHarpy»keHnble CUCTEeMbI
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v

YerosBIerocst olpezaeJiennsgd HET

v

O0bI4HO peaKTHBHBIE — OTBE€YalOT Ha BHEHIHHE 3allPOChI

v

RPS/QPS > 1 K

v

p99 < 300 mc

v

p999 < 1 ¢

v

Vrunmsanua pecypcos 50-70%



T| Onpejenenns
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v

Cepgep — 110

CepBuc — cucrema Win MPOAYKT U3 HECKOJIbKIX CEPBEPOB

v

Mamuna — BM wim kene3ka

v

JlocTymHOCTD — 10711 BpEMEHHU 3a T0J1/ HeJIeJTI0 / IeHb, KOTJia

v

cucreMa orsedasa Ha sanpocsl (99.9%, 99.9%, etc.)

MacirabupyeMocTb — CIOCOOHOCTH CHUCTEMBI PACIINPATHCS

v

POCTOM Harpy3Ku

C



T| Llenn xypcea
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Lenn:

» [loaroroBuTh paspabOTINKOB BHICOKOHAIDYKEHHBIX CHCTEM
Saj1a4n:

» Iloaxompl K TOCTPOEHNIO

» Crek TexHoJIoTrui

» ucTpymeHTbI

» [IpombImiennble TpakKTUKN



T| 02. Tunosble apXUTEKTYPHI

13

» [Ipon3BOAUTETHHOCTD U ONTUMI3AIIS

» MacimrabupyemocTb

» Pacnpenesiénnbie cucTeMbl 1 OTKA30yCTONINBOCTD
» KemmpoBanue n odepen

» MuxpocepBuchr

» ToJsicTble U TOHKME KJIUEHTDI

» Bribop Texnosornii



T | 03. DkcrtyaTalus

14

v

Posmn n niporieccer

eroir

v

v

VipapieHune KoHUrypalueii cepBepon

v

I/IHCTp}/MeHTbl AJIMUHUCTPUPOBaHNA

v

Bribop kesesza

v

YrpaB/ieHre poCTOM W OTKa30yCTOIINBOCTHIO

Hnmaen T

v



T| 04. CeteBoil cTex
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TCP/IP

v

» Web

MobuibHble KJINeHTbI

v

v

Tonkas HacTpoiiKa

OnrtuMnzarun

v

v

Bepcuonuposanne

v

Hosble TpoTOKOJIBI




T| 05. banancuposka
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» DNS
L4 nu L7

v

Arakn

v

GSLB n CDN

v

v

MapmpyTu3aims

v

HTTPS,/TLS




T| 06. IIponeccopnbl 1 maMsaTh
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v

Muorosiiepaocts 1 NUMA

Hepapxust maMsTH

v

DHeproddeKTUBHOCTD

v

v

HocTyn K JTaHHbIM

HDD, SSD and beyond

v

» RAID

DKCILTyaTaINs

v



T| o7. JvM
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v

(0C)

IToncucremnor JVM

v

v

Kyqaa u GC

OnrtuMu3amun

v

v

Omrazka

v

[Ipodpummposanme




T| 08. MonuTopunr

19

v

JIrom

MonuTopuar xkeesa

v

v

MonuTtopuHr cepBucOB

v

WH1uieHThl 13 IpaKTUKQ

v

ZKusHeHHBI UK/ UHIINJIEHTA,

Yyenusa

v

DKCIIEPUMEHTDI

v



T| 09. Obnaxa
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v

DKOHOMUKA POCTA,

Sajiaun u 11pobJieMbl

v

v

[aaS, PaaS, SaaS

Texnosiorun

v

v

OKCILTyaTAITHA

OmbiTr OK

v




T| 10. IIpumepnl cucrem
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» One Blob Storage
» One Cold Storage

» Kemmuposanue



T| baorn
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» https://shipilev.net

» https://mechanical-sympathy.blogspot.ru
» http://stuff-gil-says.blogspot.ru

» http://psy-lob-saw.blogspot.ru

» http://www.brendangregg.com

» https://blog.acolyer.org

» https://aphyr.com

» ht++n-://haocharalahsls+ ~Aam


https://shipilev.net
https://mechanical-sympathy.blogspot.ru
http://stuff-gil-says.blogspot.ru
http://psy-lob-saw.blogspot.ru
http://www.brendangregg.com
https://blog.acolyer.org
https://aphyr.com
http://highscalability.com

T| Kondepenmun

23

» https://jug.ru

» https://jokerconf.com

» https://jpoint.ru

» http://www.highload.ru

» https://www.devoxx.co.uk

» https://qconlondon.com

» https://thestrangeloop.com

» https://en.wikipedia.org/wiki/List_of_computer_


https://jug.ru
https://jokerconf.com
https://jpoint.ru
http://www.highload.ru
https://www.devoxx.co.uk
https://qconlondon.com
https://thestrangeloop.com
https://en.wikipedia.org/wiki/List_of_computer_science_conferences
https://en.wikipedia.org/wiki/List_of_computer_science_conferences

T | Crarbu
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» https://research.google.com/pubs/papers.html

» https://research.fb.com/publications/

» https://github.com/mr-mig/every-programmer-should-know
» https://github.com/papers-we-love/papers-we-love

» http://amturing.acm.org/lectures.cfm

» http://www.sigplan.org/Awards/


https://research.google.com/pubs/papers.html
https://research.fb.com/publications/
https://github.com/mr-mig/every-programmer-should-know
https://github.com/papers-we-love/papers-we-love
http://amturing.acm.org/lectures.cfm
http://www.sigplan.org/Awards/

T | Kypcosoii nnpoext

25

v

Key-Value xpanuuiie

CRUD API

v

v

[IepcucrenTtnoe

Pacnpenenénnoe

v

OrkazoycroitanBoe

v

v

BricTtpoe



T | bazosble TexHoI0rMN
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Java &

v

v

com.sun.net.httpserver. *
Daitn(s1) /Embedded DBMS/one.nio.mem. *
HTTP REST APT!

[TapameTpor:

v

v

v

» -Xmxlg
» CereBoil mopT
» Ilyre A mucke 32 I'D

» (Tomosorus)



T|

Opranm3anys
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. https://github.com/polis-mail-ru

Dopxraem poeKT 2017-highload-kv

3. Peaymmsyem xpanusuiie, B IUKJIeE:

(@)

» OTnaxkuBaeM
» Pacmupsiem u nporossieM MOJYJIbHBIE TECThI

» IloarsirmBaem TecThl U3 upstream
[Toceuiaem pull request B 6panda co cBouM nMeHeM
Ucnpapiisiem 3aMedaHmst

[TonyuaeMm OaJLIbI


https://github.com/polis-mail-ru

T | Obs13aTe/IbHbIE STAITbI
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1. Standalone: HI'TP REST API + storage
> GET/PUT/DELETE /v0/entity?id=<id>
> (I)yHKHHOHaHbeIe TECTbhI
2. Multi Node: Coordinator, Sharding, Replication
> HaCTpaHBaGMaH KOHCUCTEHTHOCTD
» TecThl HA OTKA30yCTONYUBOCTD /KOHCHCTEHTHOCTD
3. High Load: stress tests, optimization

» VnaauBuiyaibHas padboTa

» Dukcol IIPOU3BOAUTECJIbHOCTU



T| baJuibl
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1. Makcumym — 30 6asutoB x 3 sTarma + 10 6oHycHBIX

>

Xoporas peanuzaiust — 20 6aJ7I0B/9Tar

2. Bonycubie dpuun

>

>

>

100 M kmroueit

Consistent hashing

Streaming (3nauenus > 1 I'B)
Pazpemnrenne koudmkToB
Expire

Server-side processing

Yro-To cBOE?
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» https://polis.mail.ru/blog/view/110/
» https://incubos.org/contacts/

» Hauumnaem mmcarh cBOE XpaHUJIUIIE HPSIMO CErojiHs BedepoM!


https://polis.mail.ru/blog/view/110/
https://incubos.org/contacts/

T' Cuacubo 3a Bunmanue!
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