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ClickHouse He TopMO3uT!

IOpoyuko HOpun
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KaK MeHS CNnblWHO U BUAHO?
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[lpenogaBaTenb

IOpouko Opun
o OKOHYMN MI'TY um. H.3. baymaHa B 2016 (NY-7)

e 5+ net paspaboTku Ha C++/Go

* pyKOBOAUTEJIb KOMaHAbI Go
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Llenb 3aHATHUSA OTUS

e Y3HaeMm 4yTo Takoe ClickHouse
o [ToCcMOTpPUM rae n Kak Ucnosnb3yeTcs

e [T03HAaKOMUMCS C apXUTEKTYPOKN, OCOBEHHOCTAMMN PabOoTbl C HUM

5/38



ClickHouse B aByx cnoBax OT US

KOJIOHOYHas aHanuTn4yeckaa b/l

HanucaHa Ha C++ B AHAaeKkce

open source (Apache License 2.0)

He TOPMO3UT
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[Ae ucnonbsyetcsa OTUS

AHpekc (MHoro rae)

CloudFlare

Qrator

Badoo

Avito

1 eLle 60/1bLLUOK CUCOK!
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CTPOKM VS KONTOHKM OTUS

WatchlD IEVEIRGELE Title GoodEvent EventTime

#0 89354350662 1 Investor 1 2016-05-18
Relations 05:19:20
#1 90329509958 0 Contact us 1 2016-05-18
08:10:20
#2 89953706054 1 Mission 1 2016-05-18
07:38:00
#MN

8/38



CTPOKM VS KONTOHKM OTUS

Crpoka: #0 #1 #2 #N
WatchiD: 89354350662 90329509958 89953706054

JavaEnable: 1 0 1

Title: Investor Relations Contact us Mission

GoodEvent: 1 1 1

EventTime: 2016-05-18 05:19:20 2016-05-18 08:10:20 2016-05-18 07:38:00
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Y10 ecTb B ClickHouse? OTUS

e BO3MOXHOCTb NnepeBapuBaTb OrPOMHble 06beMbI MH(POPMaLINK
e BEKTOpPHas 06paboTKa 3anpocoB

o KOMMpEeCcCcUs AaHHbIX

e MOLWHbIK SQL ananekT

o pennukKaums

e LIAPAMPOBaHUE

e MPOABUHYTbIE TUMbI JAHHbIX

o pa60Ta Cc reogaHHbIMN, MAlUUHHbIM o6yquV|eM

U eLle 60/1bLIOK CMUCOK!
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Yero HeT B ClickHouse? OTUS

e TPpaH3aKLuK
e M3MeHeHUs JaHHbIX (update) (*)

e ObICTPOro AOCTYNa Mo KoYy
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[TpumMep ¢ co3gaHnem Tabnunubl OT US

CREATE TABLE events (
account id UInt64,
device id UInto64,
event type Enum8(

‘Login' = 1,
‘Logout' = 2),
country String,

time ns Into64,
date time DateTime MATERIALIZED toDateTime(time ns / 1000000000)

)
ENGINE = MergeTree()

ORDER BY (account id)
PARTITION BY toYYYYMM(date time)
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[Tpumep ¢ co3gaHnem Tabnunubl OTUS

B ORDER BY yka3sbiBaeTcs KJ/1t04 COPTUPOBKMU

no Hemy PU3NYHECKW 6yayT ynoxkeHbl faHHble Ha ANUCKe

MOXHO oTAenbHo ykasatb PRIMARY KEY (ecnu otnuyaetcs)

(hM3nYECKN NMOMEHATb COPTUPOBKY OHA AaHHbIA MOMEHT Henb3s (*)
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[Tpumep ¢ co3pgaHnem Tabnuubl

:/var/lib/clickhouse/data/default/events# 1s

201910 1 1 0 201911 2 2 0 detached format version.txt

: /var/lib/clickhouse/data/default/events# cd 201910 1 1 0/

:/var/lib/clickhouse/data/default/events/201910 1 1 0# 1ls -1lah

clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse

clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse
clickhouse

34
48
555
176
33
48
1
30
48
34
48
27
48
8

4
16
34
48

Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:
20:

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

account id.bin
account_id.mrk2
checksums. txt
columns. txt
country.bin
country.mrk2
count. txt

date time.bin
date time.mrk2
device id.bin
device id.mrk2
event type.bin
event type.mrk2
minmax date time.idx
partition.dat
primary.idx
time ns.bin
time ns.mrk2
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Copep>kumoe pannos OT US

e *.bin - no)XaTble 6/10KM AaHHbIX
 primary.idx - paspexeHHbll uHaeKc (kaxkaoe N-oe 3HauyeHue)

o .mrk2 - gauin 3aceyek 47151 cooTBeTCTBYrOLEro .bin
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[Tpumep ¢ co3gaHnem Tabnunubl

insert into events values(1l, 2,
insert into events values(1l, 3,

select name,

name

201910
201911
201911
201911

11
2 2
33
4 4

active,
active

0
0
0
0

1

1
1
1

partition id from system.parts where table='events'
partition id

201910
201911
201911
201911

1574800066263849999) ;

‘Logout’, 1574800066263850999) ;
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[Tpumep ¢ co3gaHnem Tabnunubl OTUS

Ha Ka)kayro BCTaBKY CO34aeTcs CBOW NapT

BHYTPM NapTa AN KaXXA0M KOJTOHKN KaK MUHUMYM 1 dann

napTbl MepxaTca B GoHe

yacTble Menikmne BCTaBKU - Noxo!
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PekomMmeHpauum OTUS

BcTaBka:
e BCTaBKa 60/bLLUMX KYCKOB AaHHbIX 3a pa3 (1 MSIH CTPOK)

¢ YeM pexe - TeM nyyule (XoTsa 6bl pa3 B CEKYHAY)

Kak goctu rHYTb:

e Ha CTOPOHE NPUITOXKEHUA

open source pelueHus (kittenhouse, clickhouse-bulk, ...)

kafka engine

buffer table

http-chunk (ocTopoXXHO) 1 MOXXHO NpuaymMaTh eLle!
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[IpMHYANTENBHOE CNIUSAHME OTUS

optimize table events

select name, active, partition id from system.parts where table='events'

name active partition id
201910 1 1 © 1 | 201910
201911 2 2 0O 0 | 201911
201911 2 4 1 1 | 201911
201911 3 3 0 0 | 201911
201911 4 4 0 0 | 201911

:/var/lib/clickhouse/data/default/events# 1s
201910 1 1 0 201911 2 4 1 detached format version.txt
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Tabnuua 6e3 NnapTULUOHUPOBAHUS OTUS

insert into events without partitions values(1l, 1, 'Login', ‘'Russia‘', 1572207029110549198)
insert into events without partitions values(1l, 2, 'Login', 'USA', 1574800066263849999)

select name, active, partition id from system.parts where table='events without partitions'

name active partition id
all. 110 1 | all
all 2 2 0 1 | all

:/var/lib/clickhouse/data/default/events without partitions# 1s
all. 110 all 2 2 0 detached format version.txt

HeakTuBHble NnapTbl yaansatcsa nose (~8 MUHYT), HO MOXXHO HacTPOUTb.
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index_granularity OTUS

e MaKCMMalbHOE KONIMYECTBO CTPOK MeX Ay 3aceykamu
e BCErja uJuTaeTcs He MeHblue index_granularity cTpOK AaHHbIX
e BblOMpaATb aKKypaTHO Mo BalUM Hy>XAbl - 3TO BaXXHO

e MO yMON4aHuwo 8192

» adaptive index_granularity c 19.7, BK/1to4eH no ymon4yaHuto ¢ 19.11
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CxaTue OTUS

CREATE TABLE codec example

(
dt Date CODEC(ZSTD),

ts DateTime CODEC(LZ4HC),

float value Float32 CODEC(NONE),
double value Float64 CODEC(LZ4HC(9))
value Float32 CODEC(Delta, ZSTD)

)
ENGINE = <Engine>

e MO YMOJIYAHMIO NPUMEHSIETCS anropuTM n3 KoHdura (cekumsa <compression>)
e KOAEKN MOXXHO KOMOGUHMPOBATb

e MOXHO MEHATb B npoLecce paboThbl

https://clickhouse.yandex/docs/ru/query_language/create/#kodeki-szhatiia-stolbtsov
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https://clickhouse.yandex/docs/ru/query_language/create/#kodeki-szhatiia-stolbtsov

CemencTtBo MergeTree OT US

ReplacingMergeTree

SummingMergeTree

AggregatingMergeTree

CollapsingMergeTree ...

https://clickhouse.yandex/docs/ru/operations/table_engines/#mergetree
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https://clickhouse.yandex/docs/ru/operations/table_engines/#mergetree

CemencTtBo Log OTUS

e TinyLog
e StripelLog
e Log

https://clickhouse.yandex/docs/ru/operations/table_engines/#log
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https://clickhouse.yandex/docs/ru/operations/table_engines/#log

[Mpumep c CollapsingMergeTree OTUS

CREATE TABLE users
(
user id UInto4,
name String,
age Int32,
country String,
sign Int8
)
ENGINE = CollapsingMergeTree(sign)
ORDER BY user id

insert into users values(1l, 'Alex', 30, 'Russia', 1)
insert into users values(2, 'Artem', 25, 'Russia', 1)
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[Mpumep c CollapsingMergeTree

SELECT * FROM users

—user id——name——age——country——sign
1 [ Alex 30 | Russia 1_]
—user id——name age——country——sign
2 | Artem 25 | Russia 1_]

insert into users values(2,
insert into users values(2,

SELECT *FROM users

'Artem', 25, 'Russia’,
'‘Artem', 26, 'Russia’,

—user id——name——age——country——sign
2 | Artem 25 | Russia 1_]
—user id——name——age——country——sign
1 [ Alex 30 | Russia 1_]
—user id——name—y—age——country——sign—
2 | Artem 25 | Russia -1
—user id name age——country——sign—
2 | Artem 26 | Russia 1

26/ 38



[Mpumep c CollapsingMergeTree OTUS

SELECT * FROM users FINAL
-—user_id—"—name—"—age—"—country—"—sign—]

1 [ Alex 30 | Russia 1
—user id——name——age——country——sign
2 | Artem 26 | Russia 1_]

optimize table users final

SELECT * FROM users

user id——name age——country——sign
1 | Alex 30 | Russia 1
2 | Artem 26 | Russia 1
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Pennukaumus OTUS

e TONIbKO ANnAa ceMmencTBa MergeTree

e Ha YpOBHE OTAENbHbIX TabNMUL

o pennukaumsa Ha ypoBHe cxaTbix AaHHbix ans INSERT, ALTER
e ANA koopauHaumn ucnonbayetca ZooKeeper (npueet CAP)

e acuHxpoHHas (npueeT CAP)

« master master (npueet CAP)

o 6JIOKM 3aNUCbIBaOTCA aTOMapHO M AeAyninMunpyroTcs

https://clickhouse.yandex/docs/ru/operations/table_engines/replication/
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https://clickhouse.yandex/docs/ru/operations/table_engines/replication/

Pennunkauyusa OTUS

Homep BCTaBKMU

w\ INSERT

fetch Ouepens
Pennvka2 & T T T 1. ... - pennmkaumm

(ZooKeeper)
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Kakue HacTponKku 6bIBatoT U rae CMOTPETb OT US

[Mpumepbl:

e mMax_memory_usage
e max_execution_time

 force_primary_key

https://clickhouse.yandex/docs/ru/operations/settings/query_complexity/
https://github.com/ClickHouse/ClickHouse/blob/7a32ca057d244e3¢c278372d25030fd50005f511e/dbms/src/Core/Settings.h
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https://clickhouse.yandex/docs/ru/operations/settings/query_complexity/
https://github.com/ClickHouse/ClickHouse/blob/7a32ca057d244e3c278372d25030fd50005f511e/dbms/src/Core/Settings.h

NHTepecHble PYHKL NN OTUS

json (visitParamHas, isValidJSON)

ymeeT HeMHoro reogaxHblie (greatCircleDistance, pointInPolygon)

ymeeT HemHoro MawuHku (evalMLMethod, stochasticLinearRegression)

https://clickhouse.yandex/docs/ru/query_language/functions/geo/
https://clickhouse.yandex/docs/ru/query_language/functions/machine_learning_functions/
https://clickhouse.yandex/docs/ru/query_language/functions/json_functions/
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https://clickhouse.yandex/docs/ru/query_language/functions/geo/
https://clickhouse.yandex/docs/ru/query_language/functions/machine_learning_functions/
https://clickhouse.yandex/docs/ru/query_language/functions/json_functions/

NHTepdencobl nogknroyeHus K ClickHouse OTUS

HAaTUBHBIN;
e TCP

e ucnonbsyetcs, Hanpumep, B clickhouse-client
e HET fOKyMeHTaumn (McxogHuku C++)

e nopt 9000

HTTP:
e MOXHO UCNONb30BaTb B JIIO60OM A3blKe

e OONEee orpaHnyeH
e ropasfo npotie

e nopt 8123
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Bnuty OTUS

1. XO4y NOCTOAHHO UCKaTb nosib3oBartensd no id?
2. Xouy nucatb fioru tTenemetpun co 100 3apaHee n3BeCcTHbIMKU NapamMeTpamm?
3. Xouy nucatb UHGHOpMaL MO 0 6aHKOBCKUX TPpaH3aKLMAX?

4. XO‘-Iy CTPOUTb MeCAYHbIE OTHETDbI MO UJMpOKOVI Ta6nv1u,e, Nnpn 3TOM CaMnX AaHHbIX O4YEHDb MHOro?
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[lon. matepunanbl OTUS

https://clickhouse.yandex/docs/en/

https://www.altinity.com/blog

https://www.youtube.com/channel/UChtmrD-dsdpsprd2P_PyRAw

https://github.com/ClickHouse/ClickHouse
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https://clickhouse.yandex/docs/en/
https://www.altinity.com/blog
https://www.youtube.com/channel/UChtmrD-dsdpspr42P_PyRAw
https://github.com/ClickHouse/ClickHouse

NTorn 3aHaTus OTUS

e Y3Hanu 4yto Takoe ClickHouse
o [MocMoTpunu rae n Kak ncnonb3ayeTtcs

e [T03HAaKOMUNCH C apXUTEKTYPON, OCOOBEHHOCTSAMU PpaboTbl C HUM
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Bonpochbi?
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[lpongnTe, NoXanynucra, onpoc OTUS

https://otus.ru/polls/5539/
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https://otus.ru/polls/5539/

Cnacubo 3a BHMMaHue!
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