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P

Decimalz#

A

)
=

KEF

Int8

Intle

Int32
Into64

Float32

Float64

Decimal

String

BNAE,

HiRxE

Int8

Int16

Int32

Int64

BREFRHY

WS EE R

Decimal

FREB

BE/BEEE

BESE: -128 -
127,

BUESEE :  -32768 -
32767

RETH: -
2147483648 -
2147483647,

REERE @ -
9223372036854775808

9223372036854775807

o

EICESFloatka!, B
EFRHEAENAG4DF
T3, A2 T HIHER,

BCGESDoubleZ A, X
BEZRHENA LGN E
T, F64ANI R,

BRSHNERS, &
m. BHFEEEERED
REBE, XF/LHE
%!

® Decimal(P, S)

® Decimal32(S)

® Decimal64(S)

® Decimal128(S)

FRBTURERERE
8. BATMESEENE
TE, 883%FH,
I, FRBEBUUUKE
Hth DBMSs thi

VARCHAR, BLOB, CLOB
SRE,
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BE/BEEE
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T, X BIERE,
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2.SQLIEX

H 81 =#UE EClickHouse SQUE (5 FEM KiR5e 2 —&.
ClickHouseEMi5BE : SQLEEN A

2.1. Create DataBase

AXNBEIBEIREENERNEE,
CREATE DATABASEELAIE AN T :

CREATE DATABASE [IF NOT EXISTS] db name [ON CLUSTER cluster];

W CREATE BAFFETEIF NOT EXISTS X#=F, NWHHIREECELEFREN, ZBOASCELIEE, BFAsR
EMEEEIR.

ON CLUSTER X{BFH Fis E &£ SR,

P

CREATE DATABASE db 001 ON CLUSTER default;

2.2. Create Table

RN B AT 7E = 3B FE ClickHouse h Bl 72 &,
SRR E

Bk

CREATE TABLE [IF NOT EXISTS] [db.]local table name ON CLUSTER cluster
(

namel [typel] [DEFAULT |MATERIALIZED|ALIAS exprl],

name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

INDEX index namel exprl TYPE typel(...) GRANULARITY valuel,
INDEX index name2 expr2 TYPE type2(...) GRANULARITY value2

) ENGINE = engine name ()

[PARTITION BY expr]

ORDER BY expr

[PRIMARY KEY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...];

SR
S8 L]
db HIRENER, BRIANLFNERNEUEE, AXLAdefault B,
local table name AiRE,

> MARRA: 20220712 9
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24

ON CLUSTER cluster

namel, name?2

typel, type2

ENGINE = engine name ()

ORDER BY expr

[DEFAULT | MATERIALIZED|ALIA
S expr]

GRANULARITY

[PARTITION BY expr]

[PRIMARY KEY expr]

[SAMPLE BY expr]

[SETTINGS name=value,
..

68
EE— 1T REMEIE—NAME, EIEA ON CLUSTER default .
V=

HIESCR

@ 38 EHIREClickHouse T HIMIREE , BEMHIELR,

ROIERE,

WEIARERZ RN, EEFEMAMergeTreeR 5| EhTiFHMIES N
Replicated*5|%, BB AZBRHETHEEH, SBHESHERLA—
¥, ER%ZSIEREN, SHESARNT,

° ReplicatedMergeTree ('/clickhouse/tables/{database}/{tab
le}/{shard}', '{replica}') , BIERE, THENX.

® ReplicatedMergeTree() , HRETF ReplicatedMergeTree ('/cl
ickhouse/tables/{database}/{table}/{shard}', '{replica}')

o

@ 38 EHUREClickHouse X F MRS EXE, FENE3I%E,

Hrpg, wEm, JUR—ANNTARETRER.
BARER,

e DEFAULT: TEMZVAREN. EZBRBRENBERT, BHERBANEHF
E7,

e MATERIALIZED: #fk3ix=,
e ALIAS: BIZEIXR,

RIINESH,
DRE, —RERAPSK, BIIUEREMFRIFZREER,

I8, WABRTERNHFRER, Alt, SHBERT, FEEBRIME
B PRIMARY KEY FHIEEIHE.

EREN, MREEAHERAN, TRPLABIEIEREL,
I RERIERINSEL,

@ 38 sETTINGS hEBEMBH, ESMSETTINGSEER,

10
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® B S% ORDER BY . GRANULARITY . PARTITION BY . PRIMARY KEY . SAMPLE

BY ] [SETTINGS name=value, ...] HBMergeTreeRINEXS|IEZEF, ESSEHIRE, S
T CREATE TABLE,
w5

CREATE TABLE local table ON CLUSTER default
(
Year UIntle,
Quarter UInts,
Month UInt8,
DayofMonth UIntS8,
DayOfWeek UInts,
FlightDate Date,
FlightNum String,
Div5WheelsOff String,
Div5TailNum String
) ENGINE = MergeTree ()
PARTITION BY toYYYYMM (FlightDate)
PRIMARY KEY (intHash32 (FlightDate))
ORDER BY (intHash32 (FlightDate) ,FlightNum)
SAMPLE BY intHash32 (FlightDate)
SETTINGS index granularity= 8192;

ol FE o i

AHARZRMERNES, ERSIAMEMRA—KE—HR, WIMEEEAN, EWHEE. JHESEAD
HARE, SWANSKIESPHNEIRBERP, SEANHARN, ESPHNETRMRBSBNINE
i), AFEEKRLERILLDERLO, GFELERME, BN HIE,

Bk

CREATE TABLE [db.]distributed table name ON CLUSTER default

AS db.local table name ENGINE = Distributed(cluster, db, local table name [, sharding key]
)

SHIRA:
2% i
db HIRENER, RANHANERNEURE, A Adefault B,
distributed table name THAEZ,
ON CLUSTER cluster ST RL#EEE—I%K, EEAN ON CLUSTER default ,
local table name EfIEZNAMESE,
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pREREX, BTREBHESHB 2 F.

sharding key sharding key TILAR—1NFRIAN, HIMNRE rand() , BAILUE—
g, g0 user id (Integerz#) ,

e

CREATE TABLE distributed table ON CLUSTER default
AS default.local table
ENGINE = Distributed(default, default, local table, rand());

BEEHREHEIRE
OB ERIRENEE REESHEBEHANE.
Bk

CREATE TABLE [IF NOT EXISTS] [db.]table name2 ON CLUSTER cluster AS [db.]table namel [ENGIN

E = engine name];

SRR
2H 8A
db HIRENER, BRIANLSANERNEIEE, AKX Adefault B,
table namel WEFRLEMPER, AXAERIRNAME ocal_tableXfl,
table name2 MEIZmE,
ON CLUSTER cluster ST RLEHEE—I%R, EEAN ON CLUSTER default ,
RoIBEB, MRRBBEERSIE, RWASHEHREMNRER,

G = engine naned @ Wl =EMBECickHouseX BRI LM, BENE3IE,

Bl

create table t2 ON CLUSTER default as default.local table;

BESELECTEQGIZEE

EREENRSIZLR—TSE smuectr FANEREGMEREHNE, FEMBSELECT FANERHETE
o

Bk

CREATE TABLE [IF NOT EXISTS] [db.]s table name ON CLUSTER cluster ENGINE = engine name () AS
SELECT ...

15 > SCRYRRA: 20220712
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SHIHA:
28 i8R
db HIRENER, RANHFNERNEUEE, AXLldefault B4,
s_table name B SELECTIE GBI ML,
ON CLUSTER cluster ES— MO REMEIE—1%K, EEA ON CLUSTER default ,
REIEEE,

O = Snepne_nene ) @ $8 FMIREClickHouseXIS IR ELT  FENESIE
SELECT ... SELECT ¥,

K

create table t3 ON CLUSTER default ENGINE =MergeTree () order by Year as select * from defau
lt.local table;

BEXH

o BIEERNELER, BB NCREATE TABLE,

o EiEHIEEMABRENESER, FSMWith a Schema Similarto Other Table,
o BISELECTIEQRIRERNESER, S LFrom SELECT query,

2.3. Create View
RN B 7E = 3R EEClickHousedh € i 2 58 M E
el ZME

1Bk

CREATE VIEW [IF NOT EXISTS] [db.]view name [ON CLUSTER cluster] AS SELECT ...

SR
2% B8
db HIRERNER, BUAAHANEENEIREE, AXbidefault 4],
view name MEE,
[ON CLUSTER cluster] EE—TTREHCE—UE, BEAN ON CLUSTER default
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SELECT Fa, HHIESEAUED seLECcT FaAFEENRERN, HA
FHIESREY SELECT FAEMMTERHBRALREAINE D,

SELECT ... @ 5 88 SELECT ZEifjoJPAE7& DISTINCT . GROUP
BY . ORDER BY # LIMIT %, ERHENHNERIESMNMEAY
R IR STHATEY,
i

1. 8l serecT FAIEENEREE.

create table test ON CLUSTER default (
id Int32,
name String
) ENGINE = MergeTree ()
ORDER BY (id);

2. SIRETFRENMNE,

CREATE VIEW test view ON CLUSTER default AS SELECT * FROM test;
3. BAMIEERE.

insert into test wvalues(l,'a'), (2,'b'), (3,'c");
4. BRNE,

SELECT * FROM test view;

BHERWT,
id|name
EE

2| b
3| @

52 3R
AEMENESER, 58 M reate View,
2.4. Create Materialized View

AXABUMIHE Z 2R i ClickHousech QI BYMLILE,
SIEM A

Bk

14 > SCRYRRA: 20220712
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CREATE MATERIALIZED VIEW [IF NOT EXISTS] [db.]Materialized_name [TO[db.]name] [ON CLUSTER c
luster]

ENGINE = engine name ()

ORDER BY expr

[POPULATE]
AS SELECT ...
SE0REAE:
S )]
db BIRENEZIR, RIANAHENERNEIEE, AXLidefaultAfl,
Materialized name MURESE,
BYEIBNEEEARFED,
TO [db. ] name ©) W  NRBERYNMMENEIES AL, [EEE
B POPULATE X{#=F.
[ON CLUSTER cluster] EE— I TRLBEE— I ME, EEAN ON CLUSTER default
ENGINE = engine name () Fo|ZEB, BRESIESZE,
POPULATE X#F., NRCIEMULUERNIEET PpoPULATE XEZF, N
ERENY sELECT FAMREEMNBREXRZBRAZMANES, R8
E POPULATE XHEZFHN, MHNERSE83ENKINECREHENERE
BIEIE.
[POPULATE]
@ 3B —REEER roruiatE XRT, BAEYMLNES
EHEENERNHIEEASEAMEAED,
SELECT Fa, HHBEEAMUME S SeELecT FHFEENRERN,
BANEIESEY SELECT FAZEMTERABRALERBEANIIYLD
Eld,
SELECT ...
@ 88 SELECT ZEifjuJPAE7& DISTINCT . GROUP
BY . ORDER BY # LIMIT %, EEHENNEHRIEESNMEAK
PEIR BT HATH
A

1. Bl seiecr FAEENRE.

> MAYRRA: 20220712 15


https://help.aliyun.com/document_detail/146002.html#concept-2181732

FEIgE-SQLEE Z# B FEClickHouse

create table test ON CLUSTER default (
id Int32,
name String
) ENGINE = ReplicatedMergeTree ()
ORDER BY (id);

2. EAMIEER%.
insert into test values(l,'a'), (2,'b'), (3,'c');

3. BIRETRENMANAE,

CREATE MATERIALIZED VIEW test_view ON CLUSTER default
ENGINE = MergeTree ()
ORDER BY (id) AS SELECT * FROM test;

4. BEYMUNE, WIERIEE rporviate XEFHN, SEEFTHIVHAELIZATIE NRROHKE.
SELECT * FROM test view;
BHHIEBAT, WRBAREE roruiate XEFH, TWAEMARNECIZIENRRNEE.
5. BABIRERERE.
insert into test values(4,'a'), (5,'b'), (6,'c');
6. EWWHAE,
SELECT * FROM test view;
BERERAT,
id|name
—|—
4| a

5| b
6| @

BEXH

MU MENESER, BH8 M reate Materialized View,

2.5. INSERT INTO

AT Z AT INSERT INTO BAI A E DiFASIE.

BEXEE
INSERT INTO IEQIEAER N T :

INSERT INTO [db.]table [(cl, c2, c3)] VALUES (vl1l, v12, v13), (v21, v22, v23), ...

NFFETRENDPERFETB/AIRPNG, ENBSRBUTHNERLSE:

o WRFEDEFAULTRIATR, RIEDEFAULTR AR HERIERNE.
o MNEEHEXDEFAULTRIAR, NEXEHRFZFE,

16 > MHRA: 20220712
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{EHSELECTRNEA R B A
ESREMIT

INSERT INTO [db.]table [(cl, c2, c3)] SELECT ...

BANFISSELECTHSIMIX N X R 2 EAMERSTHNE, SIIESELECT RIAT 5 INSERT h & FR O] LA
EAEN, FEXNENET N LR EHR,

R T VALUESKE N Z4), EMiE X P IEURESAAFLIE Mnow(), 1+ 2FFREAX . VALUESIER RIFEE
RENCEAXEREAL, BEEFABNEIAM, BARTXEREREREY.

RSN

EHITINSERTEE SR EANEIRHT LA, hiRRERE. REBOHNHERTHIRE. RE
BHBEABIETESS M ANIGESHIEN, BEEEMBRINSERTHIMRE, ATEHEXMER, BEXHA
UTHER:

o HESRUREXNbatchi#TE AN, MEIXREA100,00017,
o HURTES AClickHouseRi T SE XS $UE 1T 4H
EUTHERT, HEASTRE:

o HEDEWHIHIBEA,

o EANHIEELRRBNEHS.

2.6. SELECT

AR 33 IR AN 1a] 55 FA SELECT B A) iR $47

BEXREE
SELECTiEQIEAE T :

SELECT [DISTINCT] expr list
[FROM [db.]table | (subquery) | table function] [FINAL]
[SAMPLE sample coeff]
[ARRAY JOIN ...]
[GLOBAL] ANY|ALL INNER|LEFT JOIN (subquery) |table USING columnsilist
[PREWHERE expr]
[WHERE expr]
[GROUP BY expr_list] [WITH TOTALS]
[HAVING expr]
[ORDER BY expr list]
[LIMIT [n, ]m]
[UNION ALL ...]
[INTO OUTFILE filename]
[FORMAT format]
[LIMIT n BY columns]

FrENFaER0EN, RTSELECTZBEHERIARTIE (expr_list) ., TEHBEZFEEH FOHTIHREA,
ClickHouse E M I X X E EIFMIREE, BSESHIE L,

BEEEQ R
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SELECT
OriginCityName,
DestCityName,
count (*) AS flights,
bar (flights, 0, 20000, 40)
FROM ontime distributed
WHERE Year = 1988
GROUP BY OriginCityName, DestCityName
ORDER BY flights DESC
LIMIT 20;

SAMPLE ¥4

BISAMPLEFAI AP O] LU TIEMEBLE, EUEELENEIFEMergeTree* KB H R D, HAKES!
BERBNFELBEEREREN.

SAMPLEFA] o] PAEFISAMPLE k3R F£R, HokoJIA20Z18/NE, BER— TN EB RN IEEHE,

HiP0BNB/NEEY, BEEER'KEAT A IEREEE. flil, SAMPLEO.1EHARSNRHIBEEEN
10%., HkA—1MEBANIEELHY, EWEERKEARAEARS., FlE0, SAMPLE 10000000& ] RS
ZE2210,000,000/704E

A

SELECT
Title,
count () * 10 AS PageViews
FROM hits distributed
SAMPLE 0.1
WHERE
CounterID = 34
AND toDate (EventDate) >= toDate('2013-01-29"'")
AND toDate (EventDate) <= toDate ('2013-02-04"')
AND NOT DontCountHits
AND NOT Refresh
AND Title != "'
GROUP BY Title
ORDER BY PageViews DESC LIMIT 1000;

EXANFh, ERERRHIESREM0.1 (10%) HEIE, EESIENZE, SEUFSEIRERESRHRE
NER, FRAATEIENMBHNER, SE countNERFRELL0,

L{EFHESAMPLE 10000000 X # A R HHTIEMUER N, HTEE TERATXTEESLET HLEHIENES K
HNIZETRULNER, AUXARAESEXTMHS TEA,
FEABRNEEZREINERLE—HN: NRRNEBEDMEUEEEERTNEE, BAEBRNERE
REORHEBBIERNER (EREXNERABERNEHRIAR) , ROIER, RAEARBNEE, REHK
528, AAFELEZUEBRNA R EIRHITEE,

B, BAITTLAMEREREN A XREBESAHTERERERBNBFDRSE, XERE, KoUENFEAD
ERAXEH, IEERAEENERSHEMEDHTXE,

ARRAY JOIN F4]
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FEIgE-SQLEE

ARRAY JOINF A a] LAF B E ) H i 1T 5 HA M nested #IE X B 1%

BEET 2,
ARRAY JOINZ 5 2[5 FINNER JOIN%U4H , )30 :

:) CREATE TABLE arrays test
CREATE TABLE arrays test
(

(s String, arr Array(UInt8))

s String,

arr Array(UInt8)
) ENGINE = Memory
Ok.
0 rows in set. Elapsed: 0.001 sec.
:) INSERT INTO arrays test VALUES
INSERT INTO arrays test VALUES
Ok.
3 rows in set. Elapsed: 0.001 sec.
:) SELECT * FROM arrays test
SELECT *
FROM arrays test

('"Hello', [1,2]),

arr

[ 1
(1,21 |

T
| Hello |
| worid | [3,4,5] |
| Goodbye | [] |
| |

3 rows in
:) SELECT
SELECT s,
FROM arrays test
ARRAY JOIN arr

set. Elapsed: 0.001 sec.
s, arr FROM arrays test ARRAY JOIN arr

arr

|—s—|—arr—|
| Hello | 1 |
| Hello | 2 |
| World | 3 |
| worid | 4 |
| World | 5 |
I —

5 rows in set. Elapsed: 0.001 sec.

Join iIEAINullgy &k 1

JOINIEA] hBNullZbIB, E&#Eoin use nulls, Nullable, NULL,

WHERE F1]

('World',

%, EAREMlarayjoinK#, EEHM

ENGINE = Memory

[3,4,5]), ('Goodbye', [])

MRFAEWHEREF G, NEZFAPUABE—NUNSERHERAL ., XPREXBER— N T B LR

BENEREARN . ITRAVESERS HIERIRE AR IR,

MREXFRSINBEERSIZEP, INREAABRITHREERRSI.

PREWHERE ¥4

XN FEaSWHEREFAIHNEBHEE ., TENARZLAETFREUIFIER, HEMRPREWHERER, &5 RiEH
PREWHERER AR P EEHFI, A BERIEPREWHERER T4 RIEEMEENT,
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FEIgE-SQLEE Z= 4R FE ClickHouse

MRELRFHPELERESRIITRNG, EREMNXITLURMHRENNEIEAES . XE/E R PREWHERE
REBRXH, RACKEERDHIENIEER,

fin: E—NEERBAETNNEN PR DES %S PREWHERER RBEAN,

@ $89 PREWHERE{X#5*MergeTreeR53|%, 7£— & o o] AR B9 #5 2 PREWHERER] WHERE,
FEXFIERT, PREWHERER 56 FWHEREH1T, PREWHERER EABFELEETZSITHF), FEAXHF
BAFETRSITHNBERT, REHRERSINFIERA SIER, R

% 'optimize_move_to_prewherei8E A1, HEEZEPREEZPREWHERE, NI RZFKEHHILES
PREWHEREZ iA = 8988 4 M\ WHEREth #1 &5 % PREWHERED

WITH TOTALS &4 &

MREIEETWITHTOTALSEEMN T, BEELERPEE—MIEINTEHNGT, EX—THRESMEkey
HEAME (FHEZE) , URABRGRENABRERMRETHNREER.

ZATINIEJSON*, TabSeparated*, Pretty*Hi B X P S E /T @ .
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=¥ FEClickHouse FrRigm- 2R E

3.5 HRE
3.1. config.xm|SHE X

ARXANEB T M ClickHouseE B config xmiEL B X2 B2 MBS,

b B2 /=
B = Ell%\

ClickHouseEE BB E T2, SHBINMEBEEREE configxmlfluserxm3th, HITLEITIEK 2B

BENRITIFIMNMA, Hop:

o userxmlfc B X MR LUE I set global (s LfTHEITEBEN, TFERXLM, FHBES RMuserxm =12
EQO

o ConfigxmEEXHHHSH, BOIEIERFHSHTELERHAESLAEERENSHER., BETE
BMEMIFRERE R, BB RS EBRNSHNTRAR:

25

W)

BREEE
5% SHiAfE REEE SERER sy
=
o ClickHousefE X & Z Bl %
k l t t 300 0 =
eep_aiive_timeou g = BENBERNDH,
max_connections 4096 >0 = BRANILERES .
MEMergeTrees> R A/NE
it . ; ol max partition size
rOnZXr_Oppal’ rion_size_ 0 >=0 = to drop (LAFTHE
- fiI) , MAgEERDROPIESD
EEMIR
T CONCUITENLAYE 100 >0 2 R R B A RE.
MergeTreek 5| ZERAHKRE
BEENEERN (LUFETA
uncompressed_cach 171798691 -0 o #B{I) , ClickHouseXx#lH
e size 8 = —HEERF, RFERED
fic, MRBERT "ERKREYS
NERF" &I, WERAER.
EENXERN:
o Africa/Abidjan
timezone :Z:alshang o Asia/Shanghai 2 SLHIBIET X,
o Europe/Mosco
w
K )
. 536870912 MergeT re\ei%%laﬂjfﬁg’gffmﬂ
mark_cache_size 0 >=5368709120 2 ZEIEBRN (LFTFTAE

i) .
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FRIEm- SEHZ00RE Z#HEEE ClickHouse

BHE BIAE REEE = B
(=}
R MergeTreek B K/NE
table size to d id max_table size to d
max_table_size_to . .
- e 0 >=0 =2 rop (PARETAREA) , U

rop
S BE{sE FHDROPIE G K ELff

}/\o

SHEK

1. ERAERKSER = 20 FClickHousei=fHl &,

. EREA LA, EEERAEE,

 EERNERE, ERRALANRIZRERSEATIER, BEBREED,

. EEMSHE, BHSEEE, E53H0%.

5. BRBHIIRPETSHEITNOEREE » , BASHEERS, GoUMURERRINSEHNE
B, MAGENSHE, HRATHE. HETRHRESHRERS.

A W N

|
EAER: >0

6. BUMBERAEREA LANRERECRINSHFERE, HTSHFE, FEENSHIIEZRE
REREXIERERNSH.

HEE: URTRE(CUSRESHIER, 2% configmIB8UE% . EAFRSIRBIREESE serm S8IEX AETRBERHSH

BHE BEE ET2HE

Ho

BER AERSEE SHIEA

keep_alive_timeout 300 300 >0

Ho

max_connections 4096 4096 >0

o

B K
D 3R REBRERERNEENSHY,

EREHE, NRETERERINSHETEVHER, BERRZE, /AESHIIRE LRI R,
ClickHouse ¥ SHHEHMECRRRRNSHANER, ERAEKHNSHIE.

RRSH
BWANEKEFESHE, AENEELANRISHRE, HITSHIER,

@ 3B NRRTEHPESTEEREMNSY, ClickHouse R ERMESHERSEMNERE
B, BRWMINER BirClickHouseEHAS WS FEF /G, ARBNERSHEODRTHIA.

WIMERBHE, ClickHouseBHTEHRE, WRSHEREAREGE, BRRTHIR, BROEXSHE
ESECRERNEEFRER.
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=R EEClickHouse FERIgE -S40 E

3.2. user.xm|E#H{E XK

AN B IN{a{& K ClickHouse&E B userxmlER B X4 B2 24,

=1
5S04

ClickHouseE£B# B & F2#, SHEINEBEE EE config.xmlFluserxml34-th, R o] LUEISE S E#E B
BT, EHop:

o configxmBtEXHPHNSH, KUILIBIEHEHTELEIHERLFEERENSHEN. FIEE

2 M config xmIB#IEK,

o userxmlER B HMMOTLUBIT set global WMSTHEHITEY, TEEELA.

EREIN

user.xmilfig & X 4 b B S # A BE(E B clickhouse-client TEE XK, BoILUBT #E EEDMSITHI & EE R,
HHiTsetiBABKuserxmBE EX 4P NS, MNAENEIEHIREEIEDMSIEFI S ERER, 58N ovsiEsE
ClickHouse, BBIRMEAR, BESREERZL,

CRYES

set global on cluster default key = value;

R valueBEZbool B 2R, valueFEBESISHFEER, =4:

set global on cluster default max block size=10000;

set global on cluster default totals mode='any';

set global on cluster default input format parallel parsing='True';

@ 3B BEXBNSEKES, B2 ClickHouseBH51E,

BEDR
o EIHIEESHEOMSIEFHI AT
BT IR S EOMSIEH & ERER, HifTsetiEE,
o BEEFHIART
BidDBeaverEE P TRERER, ARETRESHG S, T Lkset Y M EEDDL—HIE
To
e &I JDBCEERTT
HSlavafts, BIDBOEEERE, HifTsetiBA), WMELEIDBCEREEERE, HS N E1d)0BCH ik

ClickHouse,

2|

o

N\
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https://help.aliyun.com/document_detail/167430.html#task-2163371

FRIEm- 20EESIE

= #EZEClickHouse

4.3

=)

%5l E

BUANBIRT, ClickHousefEFHE CHIMIRESIZE, %I ZRETEENRSIEMAEFNSQUEE. KRit

Z5h, O LUEFRERMYSQLEIE RS %,

24
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Z=HIR EEClickHouse HFRIgR-E51%

5.% 5|2

=R E ClickHouse X 5 H9£ 312 7 AMergeTree, Log. IntegrationsflSpeciall@NE&F, AXFEE3TiX Y
RRSIEHITMENE, HFEIROINBERRSIZHINEE,

LB

ROIERMRMEE, ARHREClickHouseh RE T IMIFHAILIEIE. BEXFRS. BEXFEEE
#% ., ZHIEEClckHouseXZFMKRSIZE, BN Tk,

EX) P =3|%E F AR

AFRARAENHRER —KED, X
BUHERRIEX—MEE TR
EEN, HiEHFRZR—ENANET
a¥t.

MergeTree

AFfEARMergeTreeRSIEHRTEE
ReplacingMergeTree  JEEXEENRE, o] BREREERDN
BEEI,

EEFRBGDIIEINCS sign , B

Fi#BRReplacingMergeTreezk 5| 28

MNTINEEMRS,

e ENHNAEET, HEEENEIET
BENHIARTRLE, RESHIE

TEELEEE,
o ERBMEoptimizeZ B, TREE
CollapsingMergeTre SRIRB| EREEHNE, tLndtaig
N e RBELWEE, MBI—IAEIEN
MergeTreeR5I5|EER TS REEXRES,
RFES, IHABIBENR s N
B S S MR O ° {(;p?;r/rll;ﬁmfé‘ﬁﬂfﬁ, AT R
vergerree | BAREEEMERX. TR
‘ L o FHHiToptimizelESELHIET =
ARSUSIROAE R TREENRASNE, TEBRYS
HIRAIA, PR, BEXHE ARSI E R

Bk,

EEFRIBGDHIIE version %, B
VersionedCollapsing  Ff#RCollapsingMergeTreek 3| £,
MergeTree FEAERLEEERE (M) 8913

=}
8

BFXNERIETIERE, BEHE
summingMergeTree  BEXRBNTEHI—T, NTKIBER
REE=Z=ESH, BRARGITEERE,

AggregatingMergeT MAERESIZHN—R, BFRARSIT
ree HEMERE, TTLUEESHRERE.

BFEfGraphite R F#TCE, o
GraphiteMergeTree LRI ZHE =218, $23 GraphitefizH
TEME,
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FRER-=51%

= #EZEClickHouse

Ex ]

Log

Integrations

P

LogRFISIEERTHREEA
W& (VBRTERNR) #
EREMHENHR.

ZRIISIZENHERFRMT.

° HIFREMBENHE P,

e R¥#F delete . upd
ate o,

* RXFFR3l,

* RXFRFHES.

L4 insert SMEE selec

t B1E,

Integrations &% 3| ZEER T
BHIMBHIES AT =HIBE
ClickHouseth, =EE=EIE
JFEClickHouse th B #% & F 4151
IR,

=3|1%E

TinyLog

StripelLog

Log

Kafka

MySQL

JDBC

ODBC

HDFS

Distributed

MaterializedView

™

RIEFFFREIEIEM, BAEE,
EWHEERE, ERTEFPELNE.

XFEHREBREEXY, KRE5IFHE

FER—DMAXME SR, Ao TXHE, &
WRELLTinyLogF,

XEFEHRERHEXYS, 8T8 R
FRE— MR, EEMaELL
TinyLog¥¥.

¥Kafka Topich NHIEEZESNT =
#IEFEClickHouse,

BMYySQUEAEFMSIE, BERERYNE
FEClickHouses X MySQLZ i#

1T select F#E1E,

183338 EJDBCEE RIEEEUER.
183345 EODBOEE RiEIMIEE.

EEIEEHDFS LA R BIEUEX
#.

REREFHEE, TJUESTMRSHEL
BTN HAENS.

AT el HRE,

BFRYERRIA—NZHEE

Dictionary ClickHouse%,
Merge REREFHEE, JURNNEERSD
K H = P IREEIE.,
File BRI A E R BERTEE .
NULL EANMEHEER, ERHEAZ.
Set &?EIEI\T&EE'{EQT?ERAMEFO
Join IR RREEREFTD.,
. EA | \E \il—‘—' Y
Special ;pff'afm'%"mﬂﬁm BT EEERHTTP. HTTPSRSE L
BEMI =, URL "
IR .
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) P =3|1%E F A

View AERFREEE, REFMEEE
B SELECT &,
HIEGHEENEFET, iF‘F SBHE
E&k, THMEERE, E&TXTHIE
Memory %R’E?xﬁERE’JHZ.L)\TEG/J\ﬁ
E = HIREEClickHouseh, &% Ak
[ e

ABIRERIZEE— P AFEBUffer, H
Buffer Buffer’f® T —EZHZESB NEIH
2,

@ M EINENFSEE, BRESNEIIENE,

MergeTree

MergeTreek 5| B2 ERFEEHEIN, XFHEIKX. EiEERF. TRES|. BERSIMBUETTLE
MergeTreezk 5|2 X F5 = HUEEClickHouse IR B SQLIE.L, BRIBANESINESQLFEEER

AXAERAFIBITNE, ZHEIEEClickHouseMISQUBSEP T RATEE, RIFHIEHR—, MEMergeTree
x51%d, HEXZMEHIMEENA, BEECompactionTf/sz, ERERNFETHRNIARREFE.

@ B  MergeTreeX3|EMESER, BKiE2 M MergeTree,

BT,

1. BliERtest_tbl, FHEA id F create time , FEBRBERBITEEHRF, B
BB create time HITHIENKX,

CREATE TABLE test tbl ON CLUSTER default (
id UlIntle,
create time Date,
comment Nullable (String)
) ENGINE = MergeTree ()
PARTITION BY create time
ORDER BY (id, create time)
PRIMARY KEY (id, create time)
SETTINGS index granularity=8192;

2. BAXRESHHE.

insert into test tbl values(l, '2019-12-13', null);
insert into test tbl values(l, '2019-12-13', null);
insert into test tbl values(2, '2019-12-14', null);
insert into test tbl values(3, '2019-12-15', null);
insert into test tbl values(3, '2019-12-15', null);

3. EHHEIE.

select * from test tbl;
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FRIER-E51% Z# B FEClickHouse

EWERANT.

id|create_time|comment
-
1| 2019-12-13| Nu
i| 2019-12-13| ML
2| 2019-12-14| Nu
3| 2019-12-15/ NUL
3| 2019-12-15] Nuw

4. B FMergeTreeRFIFRSIEXAEXNULSM TreelIEH, REFMEELEIZEEE CompactionfilaA4 &
RE, BEHIToptimizeiEa&HI/5 4 Compaction,

optimize table test tbl final;

5. BREBHHIE.

select * from test tbl;

BEWERMT, TREEPHENFE.

id|createﬁtime|comment
-
1| 2019-12-13| Nut
1| 2019-12-13| Nu
2| 2019-12-14| NUt
3| 2019-12-15] Nu
3| 2019-12-15/ NUL

ReplacingMergeTree
AT HERMergeTreek 5| ZHBRFRITEZXENDH, =HIEEClickHouse2 7 ReplacingMergeT reez 5|
Z, BTHREEEERNESR,

EfAReplacingMergeTreeR S| ZBRHETEREENEES, ERMAGFEERSRE, Hit

ReplacingMergeTreek 5| 2 F L2 B THFENIERALFEEE, MAEFITHIRTIERAEES, FTERH

mr,

o ENHABET, HEAERNMIEURENHEARAETRLE, ARANFKBURKLEESE.,

o ERAMKOptimzeZ I, TRELEXRINTEEETNNE, WA BIECERKWESE, MBI—2BAEIE
MBEXREES.,

o optimzeRFAMIE, TiEFNEAKHITHE S,

o FiifToptimzeEEEHEHETREHEASNE, TEFHEVSMEEBNER,

@ 308 ReplacingMergeTreeXRSIZHESEE, BERiES M ReplacingMergeTree,

T~
1. glEEXtest_tbl_replacing,
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CREATE TABLE test tbl replacing (
id UlIntle,
create time Date,
comment Nullable (String)
) ENGINE = ReplacingMergeTree ()
PARTITION BY create time
ORDER BY (id, create time)
PRIMARY KEY (id, create time)
SETTINGS index granularity=8192;

2. BAEREENHE.

insert into test tbl replacing values(l, '2019-12-13', null);

(1
(1, '2019-12-13', null
insert into test tbl replacing values(2, '2019-12-14', null
(3
(3

’

insert into test tbl replacing values

’

’

, '2019-12-15', null
, '2019-12-15"', null

insert into test tbl replacing values

’

insert into test tbl replacing values

3. EHHUE.

select * from test tbl replacing;

EHERMT,

id|create_time|comment
- —

1| 202is-12-13| NULE

1| 2019-12-13| Nuw

2| 2019-12-14 | NUL

3| 2019-12-15] Nuw

3| 2019-12-15| MUt

4. HFMergeTreeRFIERSIEXHEMULSM TreetEH, REFMELIEZBEET Compactionfiig4 &
K4, ElEHIToptimizeiE G384/ 4 Compaction,

optimize table test tbl replacing final;

5. BREBWHIE.

select * from test tbl;

EBERNT, TRESENHIEEHR.

id|create_time|comment
-
1| 2019-12-13| Nu
2| 2019-12-14| NUt
3| 2019-12-15] Nuw

CollapsingMergeTree
CollapsingMergeTrees& 5|2 F Fi& iRReplacingMergeTree R 5| M N REIRH . ZRSIZERERRIBEQ TP
IEE—MFIEFISgn, REBSIONBEXITARTEE:  sign-1 BTHRARSIT, BFHERS, sign--
1 BITHRABUETT, BTHRBRIRES.
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@ 83  CollapsingMergeTree 3| S AMK 7 ERER LI NMISHITDE, B2RBBFEEW
BEZE&BHITENBERT, RETESECETUERILE, SREEEERE (MKR) .

a&Compactiont =¥ E#MER . sign HRBTHTIFE (BMER) , MiEREITCompactiontV &z,
RETEECETRNGFE. BATRERITRIFE (HR) NEN, FEUSEHTUTERE.
o ERFERRSITHE, FEENITHIRRSRERN B AR ERBRBRSTHNE,

BERRE: ATHRRSEENRTESARET, MBETHRESS5RERSTER—HOLUE
(SignFIERSH)

o EHIT count() . sum(col) FREUEN, THSEEFELRNBER. ITREBIEHER, Vs
BEEXBSQL, ¥ count() . sum(col) ABIKEA sum(Sign) . sum(col * Sign) o
BARERENT,

o jF&CompactionBHTGETN, FEAEEEN, IRSTHNEGHITU R RIBTIFE (WER) .

o m¥EEClickHouseTEFRIEERMBRNTEER— T T RL, AER—TRENBELEHTHE
(MIBR) o

@ 89  CollapsingMergeTree &3 EMELSR, BAi52 M CollapsingMergeTree,

AT .
1. gl@EZtest_tbl collapsing,

CREATE TABLE test tbl collapsing
(

UserID UInté4,

PageViews UInt8,

Duration UInt8,

Sign Int8

)
ENGINE = CollapsingMergeTree (Sign)
ORDER BY UserID;

2. ?ﬁ)\%?&?f Sign=1 ,

INSERT INTO test tbl collapsing VALUES (4324182021466249494, 5, 146, 1);

@ $88 MBEBABUYT, BEARST, THLSBUEILE, MEERIES
Compaction, tWITEHTERIFE (MER) .

3. BMABUHEIT sign=-1 , IR sign FISPEMESHEANRSIT—E. B, SA—THEEREEUEDN
HIRSAT.

INSERT INTO test tbl collapsing VALUES (4324182021466249494, 5, 146, -1), (432418202146
6249494, 6, 185, 1);

4. EWMHIE,

SELECT * FROM test tbl collapsing;

FEHERMT,
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UserID |PageViews|Duration|Sign
| |—1—
4324182021466249494| 5 | 146 | 1
4324182021466249494| 5 | 146 !
4324182021466249494| 6 | 185 | 1

5. MIRBHFEWNEEIIHTREUE, L sum(col) A, ATREERER, FRXESQUETUT,

SELECT
UserID,
sum (PageViews * Sign) AS PageViews,
sum (Duration * Sign) AS Duration
FROM test tbl collapsing
GROUP BY UserID
HAVING sum(Sign) > 0;

HOTREUER, ERERAT,
UserID |PageViews|Duration

4324182021466249494| 6 | 185

6. B FMergeTreeRFIRS|IZRAXEMULSM TreefN 451, REFHELIEZEEEICompactionfiBl A &
RE, BAtERIToptimizeidBai&F/5F & Compaction,

optimize table test tbl collapsing final;
7. BREBHHIE,

SELECT * FROM test tbl collapsing;

EHERMT,
UserID |PageViews|Duration|Sign
| |—1—
4324182021466249494| 6 | 185 | 1

VersionedCollapsingMergeTree

AT #RRCollapsingMergeTreeRk 5| ZELFEASBLEERITE (MER) DA, =EIEEClickHouseizft Y
VersionedCollapsingMergeTreeZk5|%, EREXREBEQADHMIE—S version , AFEIFBR TICRRET
S5BUETHN X R, FACompactioniy =¥ ERMEE.  version MHE. sign HRETHE (M
Bﬁ) o

5 CollapsingMergeTreeZ 5|2 2101, HEHIT count() . sum(col) FERB/UEN, IZSEFTENS
SQL, ¥ count() . sum(col) NAIKBAN sum(Sign)

N sum(col * Sign) o

@ 88 VersionedCollapsingMergeTree 3| EHELEE, Bkiss
M VersionedCollapsingMergeTree,

W,
1. BlE%test_tbl Versioned,
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a = #EZEClickHouse

CREATE TABLE test tbl Versioned
(

UserID UInté4,

PageViews UIntS8,

Duration UInt8,

Sign Int8,

Version UInt8

)
ENGINE = VersionedCollapsingMergeTree (Sign, Version)
ORDER BY UserID;

2. BmABUEIT Sign=-1 o
INSERT INTO test tbl Versioned VALUES (4324182021466249494, 5, 146, -1, 1);

3. AREAT sign=1 . version=1 , HtFIESHANBEGT B, BN, SA—THEBERLE
HFRETT.

INSERT INTO test tbl Versioned VALUES (4324182021466249494, 5, 146, 1, 1), (432418202146
6249494, 6, 185, 1, 2);

4. EWMHIE,

SELECT * FROM test tbl Versioned;

EWERANT.
UserID |Pageviews|Duration|Sign|Version
| |——l—1—
4324182021466249494| 5 | 146 | -1 | 1
4324182021466249494| 5 | 146 | 1]1
4324182021466249494| 6 | 185 | 1] 2

5. MIRBHFEWNEEIHTRESUE, L sum(col) A, ATREERER, FRXESQUETAT,

SELECT
UserID,
sum (PageViews * Sign) AS PageViews,
sum (Duration * Sign) AS Duration
FROM test tbl Versioned
GROUP BY UserID
HAVING sum(Sign) > 0;

HORAUERE, EEERUT,

UserID |PageViews|Duration

4324182021466249494| 6 | 185

6. T MergeTreeRFIRSIZEFZHAEMUSMTreetNEN, RESFMEELEZEBESRICompactionfiig A&
RE, BEHIToptimizeiET&$I/5 4 Compaction,

optimize table test tbl Versioned final;

7. BREWEIE,
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SELECT * FROM test tbl Versioned;

HEHERMT,
UserID |PageViews|Duration|Sign|Version
| [
4324182021466249494| 6 | 185 |1 | 2

SummingMergeTree
SummingMergeTreeR 5| 2 H FX ERIIHITHAERES, BEHRERNTEH AT, NMXIEERE
FR=EOH, RARSITEMLEE.

fEASummingMergeTreeZk 5|28, EEFRNT/LA.

o =R ClickHouse RTE/E & CompactionB A Xt ERFIFTMAERE, MmCompactionBIH TN T E
TN, FrLATJREFENAMHIBECERTARS. BAHMBEREESHNER. Blt, EHRTREITE,
MBEZEFER crour BY FI,

o EFMAREN, mHIEEClickHousea X E I ZHMNEMFETFHITRRES. NRXETZREH
(Peangases) , MWEHEsumKM., NRATTRE (tbanstringk®) , NEBHIEE—ME.

o BEEEIESUMmMingMergeTreeX 3|1 #E 5MergeTreeR S| ZHEGEA, MergeTreeR 3| EEFMHTERE
#&, SummingMergeTreeX 3| ZRFEHTLRESNER,

@ $89  SummingMergeTree£3| EMELEA, AAESISummingMergeTree,

I,
1. gl#%*test_tbl summing,

CREATE TABLE test tbl summing

(
key UInt32,
value UInt32

)
ENGINE = SummingMergeTree ()
ORDER BY key;

2. BAHUE.
INSERT INTO test tbl summing Values(1,1), (1,2), (2,1);
3. ZHHIE,
select * from test tbl summing;
EHERNT,

key|value

S —
11
1] 2
2 |1

4. BFMergeTreeRFIERSIZERAENMLSM TreefIEH, REFMEELERIZBEEERICompactionfiia4 &
&%, AEHRIToptimizeiEa)384%I/5 4 Compaction,
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optimize table test tbl summing final;

5. @#lfE&Compaction/s, IIAFEMNIT crovr BY FAMRTREUE, BREWHIE.

SELECT key, sum(value) FROM test tbl summing GROUP BY key;

EWERNT, TRESHHEEHTTRS.

key|value
— |___
1] 3
2 |1

AggregatingMergeTree

AggregatingMergeTreek 5| ZEth2MARSSIZN—N, ATRARSIHENMEE. 5
SummingMergeTreek 5| Z X BIETF, SummingMergeTreeX 5|1 ZE AT IETRYHITsUMBS
AggregatmgMergeTreei%l%TLHﬁI‘E%ﬁ%AIZI%L

AggregatingMergeTreefIE/ALLRE R, BEESWUME T = #HE FE ClickHouse B4 FRENE 2
AggregateFunction—iE{E A,

@ 8 AggregatingMergeTreek 3| EMEL(SH, BikiES MAggregatingMergeTree,

REIWT,
o ZEYMLIMEER
i. BIEEBAMREVisits,

CREATE TABLE visits
(
UserID UInt64,
CounterID UInts,
StartDate Date,
Sign Int8
)
ENGINE = CollapsingMergeTree (Sign)
ORDER BY UserID;

ii. XFER4HRvisit s ML M B visits_agg_view, FH{ER sumstate Fl unigState HEXTEAMAFRFHIT
MERE.

CREATE MATERIALIZED VIEW visits_agg_view
ENGINE = AggregatingMergeTree () PARTITION BY toYYYYMM(StartDate) ORDER BY (CounterID,
StartDate)
AS SELECT
CounterID,
StartDate,
sumState (Sign) AS Visits,
unigState (UserID) AS Users
FROM visits
GROUP BY CounterID, StartDate;

il. SAHIBEZEHHAEVisitsE,
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FaiEm-=51%

INSERT INTO visits VALUES(0, 0, '2019-11-11', 1);
INSERT INTO visits VALUES(1, 1, '2019-11-12', 1);

v. EAREEH sumMerge T unigrerge NYMHHMEHRITRE, HEWOREHUE.

SELECT
StartDate,
sumMerge (Visits) AS Visits,
unigMerge (Users) AS Users
FROM visits agg view
GROUP BY StartDate
ORDER BY StartDate

@ HB  EM sum M uniq FEBMEMA, TULHISQUREE: llegal type
AggregateFunction(sum, Int8) of argument for aggregate function sum...

EWERMT,

StartDate |Visits|Users
— =

2019-11-11] 1 |
2019-11-12| 1 |

o HEEEBEBIEX B AggregateFunctionfE A
i. RlZZBAMEdetail table,

CREATE TABLE detail table
( CounterID UInt8,
StartDate Date,
UserID UInt64
) ENGINE = MergeTree ()
PARTITION BY toYYYYMM(StartDate)
ORDER BY (CounterID, StartDate):;

i. EAHIEZERMEdetail_tabled,

INSERT INTO detail table VALUES (0, '2019-11-11', 1);
INSERT INTO detail table VALUES (1, '2019-11-12', 1);

i. BIFERRE&Eagg table, Hh usertp FIBIZ A HAggregateFunction,

CREATE TABLE agg table
( CounterID UInts,

StartDate Date,

UserID AggregateFunction (uniqg, UInté64)
) ENGINE = AggregatingMergeTree ()
PARTITION BY toYYYYMM(StartDate)
ORDER BY (CounterID, StartDate);

hhﬁmﬁﬁ@ﬁ mM&ﬂe%%ﬂ%M&ﬁﬁA§§é$¢o
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INSERT INTO agg table

select CounterID, StartDate, unigState (UserID)
from detail table

group by CounterID, StartDate;

@ 88  FREEE TNSERT INTO agg_table VALUES (1, '2019-11-12', 1); BGIQREXRE
AHUE, BNSHEISQLIREE: Cannot convert Unt64 to AggregateFunction(unig, Uint64)...

v. ERARERE mMmmeW%@%ﬂﬁfﬁ,#ﬁﬂﬁéﬁﬁo

SELECT unigMerge (UserID) AS state
FROM agg_ table
GROUP BY CounterID, StartDate;

EWERAT.

state

1
1
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=#HB FE ClickHouse FF AR MaterializeMySQL3|

6.MaterializeMySQL5|ZE

AR A B aN{T{E A Mat erializeMySQLE | 2% MySQL ( HZEMySQLE{RDS MySQL) #iEE 42 =& E
ClickHouse,

%%%I@\

RNTBRUHNEECHNEES, =EIEEClickHousedE i 7 MaterializeMySQLEUIEES |2, =HUIEE
ClickHousefR 3 1E AMySQLEIAS, EERBinlogH 1 1TDDLAIDMLIER, LI 7 & FMySQL Binlog# i B9\l 5345
BELINELSINEE,

EEM

=HIREClickHouse B XA T T I08E,

BERERNSEZSENHRERER, TURSHEERNEL.

ERRFEER,

HiF RS HEIR.

BRI REN

BEI =R EEClickHouse £ 454 orpER BY BIAERFAN,

F/EBinlogfMEEIhAE, #&BinlogiFESHNL ZEERFEHIENRE, MMiEFA MaterializeMySQL5| %
iR EM.

EHYUER SRR HIRIVEMYSQLEER & £ = #4E E ClickHouse,
EHeERS NSV RSRRNITH.

FEE

=R FE ClickHouse = [R & fR EEB¥ A 32 FFMaterializeMySQL5 | %,
ZHIEFE ClickHousef#t X A IR EREN20.8 % M iR A X #FMat erializeMySQL3 | 2,

{5 FA Mat erializeMySQLS | Z &8 ¥4k B 19 R BT ZE R FINALE MG 5 LR R T8 B0 45 2 5RDS MySQL—
.

MaterializeMySQLS |2 ERSIAT R ERNER: TEHERM create as select BIECIEME.
HHEIERDS MySQLEEEF B4R ClickHouse £ BE A i /B F R —PNVPCRZ

HIEIRRDS MySQLEEBE I NIZIR A 5.6 R EIRA, BRAFEEBESIRR (GTD) .

#4EIRRDS MySQLAYDDLIE A i1 R A ZARERIMYSQLIBE, Bt SBEERS .,

[E 4 RDS MySQLEHE BY 55 4 ClickHouse 5 B Fr { Fl B9 3 HL B SR INEIRDS MySQLEYBEZ B, EE1F
B, Bl ErEEE,

Bic & Mat erializeMySQL3S | 28 Ffr 82 F B My S QLK S i ST A & MySQLEEBIRELOAD.,  REPLICATION SLAVE,
REPLICATION CLIENT LA SELECT PRIVILEGEAXFR

@ B AROJLUEIS GRANT RELOAD, REPLICATION SLAVE, REPLICATION CLIENT, SELECT ON *.*

TO 'your-user-name'; @pIAEXMySQLERIEERE,

AEEME B M = IR E ClickHouseh B 3E &M FNHUE .
=HIEEClickHousel patarime FEEEIEHIBFIESEEA 1[1970-01-01 00:00:00,2106-02-07 06:28:15
1, WISRRDS MySQLF BT IEB HHFIEE, 2SBES R =R EClickHousedI By [B1{E R IEH
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FEER- MaterializeMySQL3 |2 Z=H R EClickHouse

£ MaterializeMySQL3| %

AT HEMySQLIR S 88 h U R B 53 B = EIE & ClickHousedh, 1R B E B EMaterializeMySQL3 | ZHIHUIRE .
Bk

YR TT ATE 6 R 1 Y D B 203R i 5| % BY J Mat erializeMySQLH EC BE X B4, 5T,

CREATE DATABASE [IF NOT EXISTS] d_b_name [ON CLUSTER cluster]
ENGINE = MaterializeMySQL ('host:port', 'database', 'user', 'password')
[SETTINGS...]
where SETTINGS are:
{ include tables | exclude tables } ]
skip error count ]

skip unsupported tables ]

enable binlog reserved ]
shard model ]

[

[

[

[ order by only primary key ]

[

[

[ rate limiter row count per second ]

S| ESH5 A
2 488
host:port MySQLE#RE EERURLANIZ O S .
database MySQLEUIR EZ TR,
user MySQLEIR EKS .
password MySQLEIRE EK S 28,
5| % & TR BF
BB IR ESid] 588
RERSERLE, RERSERERG, WRAGTREEAMNE
SWRL ., 20EZE, B""HE.
TERA TR AR :
include_tables String

o *: BER/MEFZHBELIINNEBHENEATFH.
° 7. BRERBINFN,

° {N.M}: BMNEMTEANEOTHE, SERDMLR,
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FAIER-MaterializeMySQL5|

54
=

BCE IR Bl

exclude_tables String

skip_error_count Int

skip_unsupported_t

it Boolean
order_by_ only_prim . n
ary_key
enable_binlog_rese

Int

rved

A

EEHREZE, HRZIEANERRHTRS . E1PERZ
|, A",

RHPOCEC AL -

o ¥ BRR/MEFRELIMIESHENEOTFH.

° 7. BRERBEINFH,

° {N.M}: BENIIMEEANEQAHE, SFERMR.

@ B8 exclude_tablesflinclude tablesFNED
EMABEENER.

REWIRSER. BEBENT:

® -9223372036854775808~-1: BLiIFFEEIR,

° 0: ZVAE, RBLIEA—NEIR,

® 1~9223372036854775807: BT XM FHIEIR,

2 & BkdMaterializeMySQL3| 2 B g L& E HHIMySQLE

BEEENT:

o 0: REWEARZIFNRLEN, BMBBEARERSHERSE
M, AESKM,

° 1: BME, BIEARIFHREN, BUNRETRERS
HREH, BEHEREHTEL,

@ 8 ZBHMERES T skip_error_count
#H, MRRET

skip_unsupported_tables, skip_error_count$ A&
£,

SHEREClickHouseR 454 ORDER BY BILERIN, BUE
SEEMT:

° 0: ¥MySQLERMES|EHEILA ORDER BY JTé.

e 1: EUINME, R¥EMySQLERHA ORDER BY JTé.

EEFEBinlogMBINEE, BETEENT:
e 0: XHFBinlogFBINEE,
° 1: BUAE, FF/EBinlogfEEINEE.

@ B WMEFEBNOGTWBEE, THESER
MySQLEIRE R & = = #13E ZE ClickHouse,,
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FEER- MaterializeMySQL3 |2 Z=HIR EEClickHouse

BCE IR Bl A

MU ER BB AN ENEMYSQLEIER S ZE=EUEE

ClickHouse, BUBSEEIMIT :

e 0: BANE, — MYSQLEXN R —N=#IEE
ClickHouseAtthE, ERFRE—NMNTRN=EHIEE
ClickHouse&&%,

shard model Boolean XHRA T, MRZHIEEClckHouse =B ST R,
- BAMYSQLIRSR2RASHEIE TR, SEMySQLER
FRENBK,

o 1: fAAER, —PMYSQLEXN R — M =#iEE
ClickHouseARithEzF—PHANE, HPHmtEM
MySQLERE ., EHMRSHIEN, TETANHRAE. &
BFEZN T RN =HIEEClickHousegEEE,

2 ERSNEVRSUENTH. UECEWT:
rate_limiter_row_co e 0: ZINE, AIRFINIENEIFTEL,

Int
unt_per_second ® 1~9223372036854775807: S REHEN M FHIT

., BIMBERT, RSHEET,

@ s
o NEMBEEN LSHERASHAZIE—EER, BRIXILEARIREKERIFIRA,
e MaterializeMySQL3 |2 A A ETRER o] PURITIB X, BRI ENER, BEUW T,

ALTER DATABASE <database> MODIFY SETTING

B

CREATE DATABASE IF NOT EXISTS db_name ON CLUSTER cluster

ENGINE = MaterializeMySQL ('rm-bplh40w639t19**** mysqgl.rds.aliyuncs.com:3306', 'database', '
user', 'password')

SETTINGS

include tables ='a,b,c';

155 FR 48
EBFR

{5 FHMat erializeMySQLTE = #(#& FE ClickHouse & & L #r#ReplacingMergeTree5| 2 &0, SEIATERTIEM
ANEIFE,

=R Ei) 188
_version Uint64 EEHHE, ERVERAER.
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=z

Z#IE EEClickHouse F R’ MaterializeMySQLS| 2

FR it ki

MERIRIE, RCRTEEMR. BRETCENT:
® 1: ZATARMER.
e -1 ZITEMR.

_sign Typeint8
@ @\ ®E  sign—1 WARAMED
YIS,

DDLiE f] % #%

MaterializeMySQLAXZ FEIEEA . MRFIEFHZE, MySQL DDLIEE) 4G4 % 5L #8 M 89 ClickHouse DDLE
a:

e MySQL INSERT &5 INSERT with sign=1 ,

e MySQL DELETEZ M4 A  INSERT with sign=-1 ,

o MySQL UPDATEE M #HEEHEY, INSERT with sign=1 F INSERT with sign=-1 ,

@ 388
o WNRClickHouse R BEMEMT R LEDDLIESD, ZIBE BB,
e MaterializeMySQL5| E AR5 FF R EXUPDAT E/DELETE& 1],

SELECT &1

o WBRAESELECTE M REIETE version, M{EAFINALEMRF, IR[E versionfI R KEX MR, BIRH
MRABOER

o MMRESELECTE TR AIEE_sign, WEIAEAR wiErRE sign=1 , BLREIXRMIFRIRE (sign=1)
IR,

Ro| Kk

o ClickHouse¥iEEXS BB MYSQLEEFRS| Fal45#% A orpER BY JTé.,
o ClickHouseRE—MIIE)f, B orpErR BY FARE. MREECIEZHFNYEINE, BERYLR

o
TENEMYSQLE ZTHUEEClickHouse B F R EBINT N X &,

MySQL ClickHouse
TINY Int8
SHORT Int16

INT 24 Int32
LONG Uint32
LONG Uint64

> MAYRRA: 20220712

41



F A5/ MaterializeMySQL5| 2

= #EZEClickHouse

B4 RDS MySQL#IE

MySQL

FLOAT

DOUBLE

DECIMAL, NEWDECIMAL

DATE, NEWDATE

DATETIME, TIMESTAMP

DATETIME2, TIMESTAMP2

STRING

VARCHAR, VAR_STRING

BLOB

BIT

SET

ENUM

YEAR

TIME

GEOMETRY

JSON

1. BIEHEENE

i. 7ERDS MySQLPBIZRHIREME.

CREATE DATABASE cktest;
CREATE TABLE cktest.testO1

ClickHouse

Float32

Float64

Decimal

Date

DateTime

DateTime64

String

String

String

Uint64

Uint64

Enum16

String

String

String

RXZFF

(a INT PRIMARY KEY, b INT);

i. E=HIEECClickHousedh Rl E S HURE.

CREATE DATABASE mysgl ENGINE

yuncs.com:3306"', 'user', 'password');

MaterializeMySQL ('rm-bplh40w639t19**** mysqgl.rds.ali

42
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se

FF AR MaterializeMySQL3|

ji. E=EIREClickHousedh B HRILSEFHE,

SHOW

TABLES FROM mysql;

SZRUT,

2. EAHEHEN
i. TERDS MySQLI RN HIE.

INSERT INTO cktest.test0l VALUES (1, 10), (2, 20);

i. E=EIEEClickHouseh &,

SELECT * FROM mysqgl.test01;

ZRUT,
o+
[a | b |
ot ———+
[ 1 | 10 |
Fo———t————+
| 2 | 20 |
fm— 1
3. MBREURE, AmMAHEE

i. #ERDS MySQLBRE R, AHMNGIFH EREBIEHTEN,

DELETE FROM cktest.test0l WHERE a=1;

ALTER TABLE cktest.testOl ADD COLUMN c VARCHAR(16) ;

UPDATE cktest.test0l SET c='ok!', b=202;
SELECT * FROM testOl;

ZERUT,
e Fe==== +
lalb | c |
e === +
| 2 | 202 | ok! |
e Ppommm= +
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i. E=EHIEEClickHousedh &,

SELECT * FROM mysqgl.test01;

SBRUWT,
o e +
| a | b | c |
o= e +

EHRLSFR
RO LB T R G F system.materialize_mysqgl, 3KEX{E B Mat erializeMySQL3| 2 5] # MySQLEUIR B 1E
. BEEQUT,

o EHPRE—ITR.

select * from system.materialize mysql;

o EHPHEIMTR,

select * from cluster (default, system, materialize mysql);

ERERUT.
ffemmmmm===s femmmcmsssssss=== f============= ffemmceosssssooss=== Yemmmmmsmcssssssss=== +
| database | status | error count | lasted error msg | sync failed tables |
e ommmesseeseesses fPemmmemmesmmes fPemmmmsssesseesess ommmesseessesseessas +
|  mysql | increment sync | 0 | \ |
emmmmo=mms e ffemmmmmmmmmmes femmmmesssssoosssss Femmmmmmsesssssssssas +

EHERFRIZBANT.,
FEZ 1488
database =HIEEClickHouseth B £ HIEIEE,
REHRE, BUEIRBWNT.,
e preparing_sync: EHEZMNE,
status e full_sync: £ERFME,

e increment_sync: EEEFMER.,

e stop_sync_sync: EHE1E,

error count B &2 o HE AR AL

lasted error msg RE—RESEIRNIFES.

sync_failed tables BEEMBE, 20EZE, U "9RE.
w i) &
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Z#IE EEClickHouse F LR MaterializeMySQLE| 2

B &1 {& A MaterializeMySQLS| 2[5 25 MySQLEUERY, HNAABWMA TIRES:  The slave is connecting
using CHANGE MASTER TO MASTER AUTO POSITION = 1, but the master has purged binary logs

containing GTIDs that the slave requires ?

EIWEE: MaterializeMySQLS|Z/Z RSB EARA, SBMySQL Binlog B &3 HAiEEE .,
BIRTR: MRRENEIEE, EFESEHUEEClickHousedh I B HEURE.

[ERE2: f#fMaterializeMySQLS|ZE L MySQLEHRE, ATALHMEKRELRL? AItARGRE

system.materialize_mysqld? sync failed tables FRAHNZE?
ERER: B IRPERT =HIEEClickHouse A 3245 H9MySQL DDLIES] ,
BRAR: EMELSMYSQLEEE, BRAESEBUT,

1. HREFLERPHNE,

drop table <table name> on cluster default;

@ 38 ctable name HELESHNES. NRELRSNEEABRE, BASMENAS
AREBFBEMER.

2. ERESHE,

alter database <database name> on cluster default MODIFY SETTING skip unsupported table

s = 1;

@ 15 BH <database name> N = # IR ZE ClickHouse B H B SR % .
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7.ClickHouse & ERA%I

AR AN {5 A = #0478 EE ClickHo use 9 23 R BA B 1538 I BE

:bE{-‘-’b\

ClickHouse B AFFRIR B BNR B R BRINIIBIINEEIR I, AT RIRMTIHEXINEER = HIFEE ClickHouseBy1g3g
MeE, HERERF203089R%IRA, HFClickHouseBE A FERE —ERENEFP R ANERENGG
7=, N)ﬁiﬁ)\ﬁﬂlb EEMMETRIAATES, EEFEREZRNIINENAFPIESES TEEMHE.

{5 A PR 1

o m¥IFEEClickHousel = [RARAZIFHFIRATIIZIRINEE,
= HUIE EEClickHouse B4t KB ARIR 20. 3R A T 15 TR IE R TN BE .

RIRAFIE X
IR ERMSIE

-- BIBTIFEFIEX
CREATE RESOURCE QUEUE [IF NOT EXISTS | OR REPLACE] name [ON CLUSTER cluster]
* {[SET] MEMORY = {number}
* [, CONCURRENCY = {number}]
* [, PRIORITY = { LOWEST | LOW | NORMAL | HIGH | HIGHEST }]
* [, ISOLATE = {number}]
* 3
* [TO {role [,...] | ALL | ALL EXCEPT role [,...]1}]
-- EXHEERFEATIENX
ALTER RESOURCE QUEUE [IF NOT EXISTS | OR REPLACE] name [ON CLUSTER cluster]
* {[SET] MEMORY = {number}
* [, CONCURRENCY = {number}]
* [, PRIORITY = { LOWEST | LOW | NORMAL | HIGH | HIGHEST }]
* [, ISOLATE = {number}]
* )
* [TO {role [,...] | ALL | ALL EXCEPT role [,...]1}]
- EREEEARBMIIENX
SHOW CREATE resource queue name
-- ERLUAAFERANEIRMTIENX
SHOW CREATE resource queue current
-- MIBRIEERIBATIENX

DROP resource queue if exists name

EXSH:

e memory: BHACIENEERMNIIAEEA/N, MRTANSREREENZRINIINET, VLIRS
)I-&O

e concurrency: FEHABIZNERMIITEBNFHLLRS, FHNMEN20, ALRHISAPRENESRH
TIEEHN, SRARENFEOAFABERERIUARIFHALR D, BIH LIRS H2009FRATH
IR NABRNRAFERTLXR 25D, ENAARENENLTSHARE, BEIRREFENHIFRE
20LA°F,

e priority: BHASIZNEZRINIILESR, EScpul EMERTNAFESMER.

e isolate: FHAGIENNERNMNGIAERELRA.,
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=R EEClickHouse Fr&3E7- ClickHouse & ERATI

o BIMERO, R RRARE, HEMRBRININIREFERRLETRAME, ERMERNTRAIIE
RNEAE AT UIREE S BARSRRAIIBNRE.

o REN Y, RRZHARMNIERES, FolKSMERNIIESAE.

o RENAY, RRZFRMNIENIRES, FAOIFLART, BNEASERORAEEMNIINRE.

e ole: BE To role [,...] B, LERZRINIHBEIZS B L, MYNAFNEBRKASHAE
BirRERIID., HENESIRENIRBED—BPE, RASENERE—PRSNITRNFRNIIA
TEH,

EEES IR

e target_resource_queue: FHABREWRFIBAHABIEECRBRNIIS, tallERFHNprofileX 4t E
BEHAPXYNAEEEEIER,

e resource_queue_max_wait_ms: FEBAEEEEIRS P EAH LRI EZHANRESFRE, A
10s,

=~

CREATE RESOURCE QUEUE IF NOT EXISTS test queue ON CLUSTER cluster SET

MEMORY = 1073741824, CONCURRENCY = 20, ISOLATE = 0, PRIORITY = NORMAL

TO default;

CREATE RESOURCE QUEUE IF NOT EXISTS anonymous queue ON CLUSTER cluster SET

MEMORY = 1073741824, CONCURRENCY = 20, ISOLATE = 1, PRIORITY = LOW;
SHOW CREATE resource queue test queue;
SHOW CREATE resource dqueue current;
SELECT count (distinct intDiv (number, 10)) FROM numbers (100000) settings target resource qu
eue='anonymous_queue';
DROP resource queue if exists test queue;

DROP resource queue if exists anonymous_queue;

RIEAIIRESEN
List 24 31 5 60 ZIRAFU E X -

show resource queues;

R R
ER Bl B8
name String ZIRAFIZ
concurrency Uint32 BRI B F A PRE],
memory Ulnt64 BRAFIBI R RN,
isolate uint8 BRI IR E RS .
priority Enum8 (#2%) BRI TR A .
roles Array<String> R ERFRBEEXARF,

Listfg B RIRFI R EifE AR
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show resource queue stat [CURRENT | ALL];

RO RIHET:

B Eid) L]

name String EOEIINTIE=

running_query uint32 BRI P IEERTHEANE,

waiting_query UInt32 Eiﬁﬁ)&ﬂﬁEE%%ﬂﬁE’\]’éiﬁ]iﬁ
==Y

. ETEIRETIE G A ARG N5 A
bb

grabbing_query vint32 B (FEFRABRI) HE.

allocated_memory Ulnt64 BIETI N TE5 4% IE & s E AN A
N\

grabbed_memory Ulntea ZEBAFI R IR Be HE AR
FRIN,

free_memory Ulnt64 BRATI N7t S AR RAFERN,

BRANEXEARE

H X IR SHEZ b
HXEEIRM: 13005

BRER: REZPENEIHLY.
Bad QueryE A 7813 Z R SY A 77t
BXEIRTE: 247

RIRFR: MAEAPlan, HAXFREAIIAFLL,

&) 18 F B 1 9 2 A PY R FFEE
HEXEIRE: 13006

BRI R: RERFENIICIERE,

WG AT 78 & B IS AL 55 R 25708 BA Y Kiill
HXEIRE: 394

BRGR: BREFEMNIIFLE, BEUNILER,
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=R EEClickHouse Fr &g/ ClickHouse — 4 Z 5|

8.ClickHouse —Z; 2 5|

AR n{a1E B =HUE EEClickHouse ) — £k = 3| 1238 I B .

:bE{-‘-’b\

ClickHouseB AFFEIR B a1 E ZRESININEEIRIT, LT ZHRKS|HXINEER = HIEECClickHousefy 138
InRE, FHHEHRERF20.35020. SE(]V\]VHELZS XEW _HESINMEAFBRRNEZSIFHAZ—NRIE, BRHN
&?Fmﬂ—xllﬂn_, “RFRSIRERNNERFSENRIBIEHFFEBNSERGHITREMR

{5 A PR 1

o m¥IFEEClickHouseM = RAERAZIF R ES|BIRINEE,
= HUE FEClickHouse B4t XFE A AR 20.3F120.8 R AT 35 — Rk RS |1L R IN 8L,

“HRR5EE
—RF|ER RN NEEARHIMT:

CREATE TABLE index test

(

id UInto64,

d DateTime,

x UInto4,

y UIntoe4,

tag String,

KEY tag idx tag TYPE range,

KEY d idx toStartOfHour (d) TYPE range,
KEY combo idx (toStartOfHour(d), x, y) TYPE range
) ENGINE = MergeTree () ORDER BY id;

R ER5|HEXEEXDDLIN T
--MIBRERSIE X

Alter table index test DROP KEY tag idx;

--1BMZR5IENX
Alter table index test ADD KEY tag idx tag TYPE range;

- ERBIES K TR

Alter table index test CLEAR KEY tag idx in partition partition expr;

- ENMWERHRES X TR

Alter table index test MATERIALIZE KEY tag idx in partition partition expr;

“RR5IRHE
ClickHouse) ~ R R3I XH S RIFIRUHTHAZRE. [EHRIEHENT:

o ZIBRERS| & RIXRAESI

o R THE

e InSet Clause T

o SESELL (F5IXMX/NEiLucene 8.7)

o MENEE (HEEREXLLucene 8.742FH415)
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ZIEARSINBNZ R EE A pattenTHRSIERIAF, HYOPSERFFESHNEWAF TSI
NSRS RSABRBONRMEE. MERAANRSIEERHERFA#HITERNRRNERER, ZEIU
TR R

o “RASIPHNEIIERRFMD, RSLUNTRIE#TER, XFPERTHP X tostartofHour (
time) FIANCIRRS|, TIU—EREMERSIEE, FEEXItimesI a8t ELIRZEETUBHNERT
i 8

o —RFES|PHIDFIZHUUDMEAL, UUDJLFRLMFEXRAdistinct IZFEFI, BENIDHERSISS
H&ESIXMHAK, XEAATTAERISRHEBUUDREEZES|, i prefixs(id) =EI8Nbytely
B4, SRE ARG prefixdflprefix16, prefixUTF4, prefixUTF8. prefixUTF160 2 K& UTF4REBE .,

APN&ERAXEERSIE, R LPNEEHXKGEIUEETHERS, FREFEXEEH. BEAFPNRS
MERS|, TRFHLYERIIMTREXNERT, AUF[LETUES THERSI,

In Set Clause TN 2 — N REBERNARG S, SEGHAFRMEILERS: userIBHR—KPIRBIKE
F, userfITAHIERNES —KBMHNE, NusertIERFELXNusedTHIEREZFTRET R HEREN
userid, BAuserids\BIEERPEEBMAICHE., Xfin subquerydIiHm =T, ClickHousett IfLABEEI THEZ R
RI|HTINE,

“RRSIMEMRE

PATNBEI 2 ClickHouse Z R RS EMEEMRSIEBRINIXER, TEXLBIZLucene 8.78@IHEZE 3|
#IBKDZ3|, RIIMEMBHEETRELREMEVSHITH.

BE2—: UUIDEFE

CREATE TABLE string index test (

"C_ KEY' String,

KEY C KEY IDX C KEY Type range
) coo
INSERT INTO string index test
select substringUTF8 (cast (generateUUIDv4 () as String), 1, 16)
from system.numbers limit 100000000;

MWINERINT
MWK XS R R3|EFER R3IXHRN RS RN
ClickHouse 97.2s 1.3G 1.5G
Lucene 487.255s 1.3G N/A

vR_: KEFHE

CREATE TABLE string index test (

"C_KEY' LowCardinality(String),

KEY C KEY IDX C KEY Type range
) coo
INSERT INTO string index test
select cast ((10000000 + rand(number) % 4000) as String)
from system.numbers limit 100000000;
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ClickHouse

Lucene

== EHHE

5|12

25.5s5

45.513s

CREATE TABLE long index test (

"C_KEY' UInté64,

KEY C KEY IDX C KEY Type range

)

INSERT INTO long index test

select rand (number)

from system.numbers limit 100000000;

PR E
ClickHouse

Lucene

GRD: KEHE

Q

]

100000000

L biafe2=3:0)

34.2s

81.971s

CREATE TABLE int index test (

‘C_KEY' UInt32,

KEY C KEY IDX C KEY Type range

)

INSERT INTO int index test

select rand (number)

from system.numbers limit 100000000;

WIS R

ClickHouse

Lucene

Q

°

1000

R

12.2s

77.999s

—RRSIGFEERMRE

M FREE ;. 32core 128G, WTF ecs, 1T PL1 ESSD

MiX R BEIRTHIZE, REMWT:

EL1p-2G NI

187M

187M

EL1p4G NI

615M

482M

EL1B40 NI

163M

184M

RS R/

193M

N/A

RS R/N

519M

N/A

R MR/

275M

N/A
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CREATE TABLE point search test (
"PRI_KEY' String,
"SED_KEY' String,
“INT 0° UInt32,

“INT 1° UInt32,
“INT 2° UInt32,
“INT 3° UInt32,
“INT 4° UInt32,
"LONG 0° UInté4,
"LONG _1° UInté6d4,
"LONG_2° UInté4,
"LONG_3° UInto64,
"LONG 4" UInté64,
"STR 0" String,
"STR 1° String,
"STR 2° String,
"STR 3° String,
"STR 4° String,
"FIXSTR 0° FixedString (1

"FIXSTR 1° FixedString (1

(

(

),
)
"FIXSTR 2° FixedString(16),
"FIXSTR 3° FixedString(16)
"FIXSTR 4° FixedString(16),
KEY SED KEY IDX SED KEY Type range

)

6
6
6
6

’

—RRS|IFEERQPSUIT:
WHISR

select *

R BEEMQPS 600 3200

RS EEQPS 4900 27000

— RSB REFRE

select INT_O

select LONG_0

3700

27000

select STR_0

3600

26000

select
FIXSTR_O

3700

26000

R ES| M REEIRBERN AP EEMT32core 128GHRZHIECSIMAESLE, B NERPLE R K ESSDIE

2,

SFLBBHERE . min_compress_block size = 4096, max_compress_block size = 8192,

MergeTreeR K FN S ELEE . AEmin_bytes for compact_partB#, 5 {FHCompact Format,

52
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