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CREATE DATABASE [IF NOT EXISTS] db_name [ON CLUSTER cluster]ENGINE = MySQL('host:p

MySQL Hffz %5 1B SR

SR BiRA

host:port BERZIY MySQL Hbhk
database BERZRY MySQL B E
user HERZRY MySQL F -
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password FERZ MySQL FH 251

MySQL A1 ClickHouse X FFHIZEHRIT B 15RA

MySQL

UNSIGNED TINYINT
TINYINT

UNSIGNED SMALLINT

SMALLINT

UNSIGNED INT, UNSIGNED MEDIUMINT

INT, MEDIUMINT

UNSIGNED BIGINT

BIGINT

FLOAT

DOUBLE

DATE

DATETIME, TIMESTAMP

BINARY
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mysqgl>
mysqgl>

USE test;Database changed
CREATE TABLE "mysqgl_table ™ (
“int_id® INT NOT NULL AUTO_INCREMENT,
"float® FLOAT NOT NULL,
PRIMARY KEY (" int_id"));Query OK, 0 rows affected (0,09 sec)
insert into mysqgl_table (" int_id', "~float’ ) VALUES (1,2);Query OK, 1 row aff
select * from mysqgl_table;+-——————- ————— +| int_id | wvalue |[+——————— +———=

1 ClickHouse F &Il MySQL SRR, [R5 MySQL 55 & s dids
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CREATE DATABASE mysgl_db ENGINE = MySQL('localhost:3306', 'test', 'my_user', 'user_
SHOW DATABASES
—hame———
| default |
| mysgl_db |
| system |
—

SHOW TABLES FROM mysgl_db

—name————————
| mysqgl_table |
| |
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SELECT * FROM mysqgl_db.mysgl_table
—int_id—g—value—

| 1| 2 |
| \ |

INSERT INTO mysqgl_db.mysqgl_table VALUES (3,4)
SELECT * FROM mysqgl_db.mysgl_table
—int_id—g—value—
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CREATE TABLE user (uid Intl6, name String, gender Enum('male'=1l, 'female'=2)) ENGIN
INSERT INTO user VALUES (1, 'Gary', 'male'), (2, 'Jaco',

+ BHFIESELECT * FROM user;

'female');

r—ulid—rT—name—T—gender—
| 1 | Gary | male |
| 2 | Jaco | female |
[ | \ |

# (FHCcASTEEE KA B SELECT uid, name, CAST (gender, 'Int8') FROM user;

r—uid—7T—name——CAST (gender, 'Int8')—
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CREATE TABLE userloginlog (logindate Date, uids Array (String)) ENGINE=TinyLog;
INSERT INTO userloginlog VALUES ('2020-01-02', ['Gary', 'Jaco'l), ('2020-02-03', ['
# BHLEHRSELECT * FROM userloginlog;
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r—logindate——uids |
| 2020-01-02 | ['Gary', 'Jaco'] |
|
|

| 2020-02-03 | ['Jaco', 'Sammie']
| |

Bl 2 B3k

ClickHouse fifi il CREATE i&f] K 5e i ks 22 sl 2 61 2,
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CREATE DATABASE [IF NOT EXISTS] db_name [ON CLUSTER cluster] [ENGINE = engine(...)]
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER cluster]
(
namel [typel] [DEFAULT |MATERIALIZED|ALIAS exprl] [compression_codec] [TTL exprl
name?2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2] [compression_codec] [TTL expr?2

) ENGINE = engine

RE RN R S AN A 2NmiAl, 0 X5 QA LU R 32

TER5 clickhouse-server FRrTENLax _EHAHHLAT QTG A,

TESRBHIEE — LA 6 H ON CLUSTER HEAIOIEER, amHiTaN 2 V-cluster BYE mUEERIT O K
o

L clickhouse-client #HATE AN, #1E A Hl L& B HLAYAHI RN 25 “Table xxx doesn't exist..”, #ifn B
HNRIFTE SR ERREE KR, HEFFH MK,

FH % B 5 kS CREATE Queries,

A

ClickHouse {#i /] SELECT & AR 5e a2 1,
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SELECT
FROM

WHERE

LIMIT

(
(
(
(
(
(
(
(
[
[LIMIT

GLOBAL]
PREWHERE expr]

[DISTINCT]
[db.]table
SAMPLE sample_coeff]

expr]

[ANY |ALL]

expr_list

(subquery) | table_function]

[INNER|LEFT |RIGHT |FULL|CROSS]

GROUP BY expr_list] [WITH TOTALS]
HAVING expr]
ORDER BY expr_list]

[offset_value, ]n BY columns]

[n, ]m]
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[FINAL]

[OUTER]

JOIN

(subquery) |table USIN
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[UNION ALL ...]
[INTO OUTFILE filename]
[FORMAT format]

F % B 5 RS SELECT Queries Syntax,

HEEA

ClickHouse /4 INSERT INTO 1&ARSEEHEE A
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INSERT INTO [db.]table [(cl, c2, c¢3)] VALUES (v11, v12, v13), (v21, v22, v23),
INSERT INTO [db.]table [(cl, c2, c3)] SELECT ...

FH KB 77 3RS INSERT,

il ZRAEIT

ClickHouse /i DROP = TRUNCATE & fi ke iR MR
HiHH :
DROP fifiFRycmAIadE, TRUNCATE HERERE
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DROP DATABASE
TRUNCATE TABLE

(B RS

[IF EXISTS]
[IF EXISTS]

db

[db. ]name

[ON CLUSTER cluster]DROP

ClickHouse f#i] ALTER i&f)sk5e R HE e,
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[TEMPORARY] TABLE [IF EXISTS]

[ON CLUSTER cluster]
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# XFREIFIERAE

ALTER TABLE [db].name [ON CLUSTER cluster] ADD COLUMN [IF NOT EXISTS] name [type] I

# XREYIT X HRIE

ALTER TABLE table_name DETACH PARTITION partition_exprALTER TABLE table_name DROP P

# XRAVEMERE
ALTER TABLE table-name MODIFY TTL ttl-expression

MR B3 ALTER,
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SHOW 4]
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SHOW DATABASES

[INTO OUTFILE filename]

MR B 5 SR SHOW Queries,

DESCRIBE iEf]
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[FORMAT format] SHOW PROCESSLIST [INTO OUTFIL
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HERNTTRIEE R,

DESC|DESCRIBE TABLE [db.]table [INTO OUTFILE filename] [FORMAT format]

GEE

ClickHouse EBUCEHRIZER! © FRLEERISR SR,  XBI2 W AR LUlsE — TR, RE BB FRE
—HBER SR,
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HERRBER
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BAE R B TR R R
BRI R & 7=
plus(a, b),a+b TR ERIA] plus(table.field1, table.field2)
minus(a, b), a-b RN T2 minus(table.field1, table.field2)
multiply(a, b), a* b RN TR multiply(table.field1, table.field2)
divide(a, b), a /b T AN B divide(table.field1, table.field2)
modulo(a, b), a % b HHEMNFBRIRE modulo(table.field1, table.field2)
abs(a) 4 HE abs(table.field1)
negate(a) HUME S negate(table.field1)
B
[E2pseyii) & 75
S W RS table.field1 = value
I=, <> HIW R S A EE table.field1 = value
> HEr2 SR T table.field1 > value
>= HWTE SR THET table.field1 >= value
< HIEr2 ST table.field1 < value
<= HIWTE AN TET table.field1 <= value
EERHE R
B R A& 7=
AND P SRPEHR A AT
OR PSP e iz —
NOT ISR T AR S
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toInt(8|16|32|64) FFERF A R

toUInt(8|16|32|64) PFFAFRIAC N =5 R
tolnt(8]|16|32|64)OrZero PP R R OB R IR (E0
toUInt(8|16/32|64)0OrZero  FFEEEFIFRIRAL AREEA, =H IR [EI0

RSB AP OV BROY, SRR

tolnt(8|16/32|64)OrNull
NULL

SRR, SRR

toUInt(8/16/32|64)OrNull
NULL

T B H B B SBIT BREL
% B 753X #% Type Conversion Functions,

S EUIETE

#H % B 77 38 Functions for working with dates and times,

TR

FH % B 73X Functions for working with strings,

uuiD

F8 % B 77 3XA% Functions for working with UUID,

JSON ALEIEEK
F8 % B 7 3XHY Functions for working with JSON,

REEH
BRI TR F&
count Gt TE e JE NULL BN
any(x) REE—MERNME, SR

anyHeavy(x) ET heavy hitters ik, IR[EIZH LI
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7R

toInt8('128") R N-127
toUInt8('128") 455 /7128
toInt80rZero('a") &5 %70

toUInt80rZero('a") 455 M0

tolnt8OrNull('a') 55 NULL

toUInt8OrNull('a’) Z5 5 H
NULL

(EIEER73

count(expr).
COUNT(DISTINCT expr).
count(). count(*)

any(column)

anyHeavy(column)
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anyLast(x)
groupBitAnd
groupBitOr
groupBitXor
groupBitmap
min(x)

max(x)
argMin(arg, val)
argMax(arg, val)
sum(x)

sumWithOverflow(x)
sumMap(key, value)

skewPop
skewSamp
kurtPop
kurtSamp

timeSeriesGroupSum(uid,
timestamp, value)

timeSeriesGroupRateSum(uid,

ts, val)
avg(x)
uniq

unigCombined

{E. EHFHERAE

RE R fE—MEEIE, F5RAME

ELIVASS

EL VA

0 8

KIEEH (cardinality)

K/ ME

RS PN |

iR [0] val /) MEATHY arg FI{E
iR [A] val fx KAEATIY arg FY{E
KA

RN, SR LR EI TR

FTFEHZR, AR key BY value 3K
1, REIFRDEBEEM tuple, 55— R4
Fria i key, 25X key Y value

ZH

R R

R AEA R E
K IEE

R FEA IR

X uidl 734 I ] 8100 Rz s T SR A,

SRATATHR I I 1] s L VAR E

Xt uid F32H I ] e 2710 B N T LAY 22 b

® ST

HEANRME AN

HHEAFRERGEE N, HEE unig THAE
MINTFED, KR, (HRIEREMZE
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anyLast(column)
groupBitAnd(expr)
groupBitOr(expr)
groupBitXor(expr)
groupBitmap(expr)
min(column)
max(x)

argMin(c1, c2)
argMax(c1, c2)
sum(x)

sumWithOverflow(x)

skewPop(expr)
skewSamp(expr)
kurtPop(expr)

kurtSamp(expr)

uniq(x[, -..])

unigCombined(HLL_precision)
(X[, -]~ unigCombined(x],

%529 #3911


https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#anylastx
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#groupbitand
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#groupbitor
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#groupbitxor
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#groupbitmap
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_function-min
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_function-max
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg-function-argmin
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg-function-argmax
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_function-sum
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#sumwithoverflowx
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_functions-summap
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#skewpop
https://en.wikipedia.org/wiki/Skewness
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#skewsamp
https://en.wikipedia.org/wiki/Skewness
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#kurtpop
https://en.wikipedia.org/wiki/Kurtosis
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#kurtsamp
https://en.wikipedia.org/wiki/Kurtosis
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg-function-timeseriesgroupsum
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg-function-timeseriesgroupratesum
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_function-avg
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_function-uniq
https://clickhouse.tech/docs/en/query_language/agg_functions/reference/#agg_function-uniqcombined

@ EEEH_E T IR =24 (22 TCHouse-C

uniqgCombined [ 64bit FiRAS, &55RiGHITY

unigCombined64 ATHEFE R
. HRAEERECIN L, NEEH, 18
unigHLL12 . . .
F unig. unigCombined
unigExact THEAFER RSN unigExact(x[, ...])
groupArray(x), IR [E] x BUEREEH, EdH R/ INaTH
groupArray(max_size)(x) max_size f&7E

Arrayl At(val ‘, L "
grOL.JP rraylnsertAt(value, FEBEH S E AL position 1 A{H value
position)
groupArrayMovingSum -
groupArrayMovingAvg -

groupUnigArray(x),
groupUnigArray(max_size)(x)

quantile -
quantileDeterministic -
quantileExact -
quantileExactWeighted -
quantileTiming -
quantileTimingWeighted -
quantileTDigest -
quantileTDigestWeighted -
median -
quantiles(levell, level2, ...)(x) -
varSamp(x) -
varPop(x) -

stddevSamp(x) -
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stddevPop(x) -
topK(N)(x) -
topKWeighted -
covarSamp(x, y) -
covarPop(x, y) -
corr(x, y) -
categoricallnformationValue -
simpleLinearRegression -
stochasticLinearRegression -
stochasticLogisticRegression -
groupBitmapAnd -
groupBitmapOr -

groupBitmapXor -

=
B

—MpHUE— PN (key -> attributes) , BEFSTENBREH A T &, HHELSIH (reference) & JoIn B9/ EE
BARTERL
BAETFHAWRM, —MNENETH, B NEE T,

B 7L

ClickHouse ZHF—Fit [N 741 geobase, SCHFHVBKNELR] 2% Functions for working with Yandex.Metrica

dictionaries,

BB
ClickHouse FJLIMZ MNEEIEIRGSIN A4E 1 ZRVEHRTERR] 2% Sources Of External Dictionaries,
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SRR GRS RN E PR O, BB HTTP I TCP B,

HF HTTP HHX

FEAR SRR BRI R R E, AEEEAMNmIEES. EMR £ clickhouse-server HIERED)
812319 HTTP kg5, RILULIAM A GET IERIEMRSS 2 A IEH
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$ curl http://127.0.0.1:81230k.

ER]LUEST query UL XIE K, FIUN#EH testdb H' account ZAVEHE,
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$ wget —-g -O- 'http://127.0.0.1:8123/?query=SELECT * from testdb.account'l GH

HAHIERISE B XS HTTP Interface,

BT TCP X

FHAE clickhouse-client i, TEREIECELEENH A clickhouse-client a4y, HIHRAER. EZRIRY
clickhouse-server Hitit, BRIAfFRVEIEES, AILGED quit. exit B, q SRR,

RN R @ BRI R (sd) ARTERH] 5534 13917


https://clickhouse.tech/docs/en/interfaces/http/

@ =3y B4FZ 80 G TCHouse-C

$ clickhouse-client
ClickHouse client version 19.16.12.49.
Connecting to localhost:9000 as user default.

Connected to ClickHouse server version 19.16.12 revision 54427.

clickhouse-client N EESH :

ZH Ui
-C --config-file T8 2 F Vi i3 FH I S A
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-h --host f57E clickhouse-server 19 IP Hiifik:
--port FIE clickhouse-server 3 [l
-u --user P4

--password Y

-d --database R E R

-V --version BEZ PR

-E --vertical L RIL I EERA X TR

-q --query JERZ B R 2 AR SQL iEf)

-t --time A H AT TR LA TN (]
--log-level &P i H S
--send_logs_level FEE MRS bR 0] H S EAE 25
--server_logs_file FaE MRS b H SRR

HMSER]SEE 3 Command-line Client,
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EE G 8T ClickHouse-Copler SKEIEERETHS,

Tt ClickHouse-Copier SKBIEERETR

Copier L5

ClickHouse-Copier, ClickHouse B /7 HVE#EIH# T E, FEIET5MmAFEMN insert 77 AL ERE T BB =
PAKiF

ClickHouse-Copier HIGIIE# 20 TIEERE 2 [AIfSshEdE, ©ia T Ay INSERT...SELECT &if), JHHRIMUEEGT
75 B2 E R 2RI N BERE 9 FrBE i R 2 R 8 HIEdE, TEESELE S, BRI E R
B R, FRYIHIERRE G HINR, LR fEEN R E 27X, ClickHouse-Copier fifi Il 77 7 203 MIFEE B
HOIR B HE A ZI B AREERE,

Copier w5 At E A B iR GE R, MNGTERRIN M2, S EE1 shard L, & partition HiE3T
BALSS, FEBEEHET —ERFLN S Mpartition AR, SAJ5 insert | HAREEREVIGET R, AERT attach
partition FFEHEHEREIRASE S, M HBMESHIHITIE 2R FE] zookeeper 1, FILAKIMESEIS, FmLL
&, DI ZA Copier #AEH FHIT—MES,

Copier fENE IR TE, R H MergeTree IYFR5 158, G1HE & HFRAIE £ HlK,
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Fa Fa

[ SrcClusterShard0 [ SrcClusterShard1
Data flow
Data flow
Read
distributed —>|.read_shard_n.clus[er_nama.damhasa.src_tahlal
table Y Read
I .read_shard_1.cluster_name.databse.src_table ]-(— distributed
table
Data flow Data flow
Multiple copier processes
copier
Data flow
Write
l .split.cluster_name. database.des_table piece_2 ]'1— distributed
Write split.cluster_name.database.des_table.piece 1 |[—— 2
distribut .split.cluster_name.database.des_table.piece 0 |
table
shard_key distribution
shard_key distribution shard_key|distribution PR
Write data to des_tablepiece 1  Write datatothe local temp table des. table piece 0 ) )
1 Write data to des_table.piece_1
Multiple local temp tables: Multiple local temp tables:
des_table.piece_0 es_table.piece_0
das_labla.p:ace_“l des_table.piece_1
des_table.piece_2 des_table.piece_2
One formal table: DesClusterShard0 DesClusterShard1 | - lmmalrtable;
des_table des_table

f#H Copier FIER

1. ClickHouse #:X B/ LE, X —EfE4Edrfidott, cFEyiaefrEaess,

2. BIRELT select & insert FIBHESCEN, H HEA copier HEFEAE ERFE T, 1H/2 copier 2 MR —
MES. GIREA shar LESHAT N Z MR, 1EEAS copier BRAMEAH shard 04, RS REARTERE, SRR
R, HEEEZ, BAMEREBUT,

3. BEMSARAF IR A SRR 9 B, BT oA X RAIVEH A TBERIIE A, BESARIEFH P 1E(E
SHBLERIZEE, SKIUERNEIEG AR BAZER] (BIAICRRFER I BB 7 Fr )

4. BEMS IR IT RGN ERED K/, ARE——R R,
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5. RS INE ARG B merge 520,

6. HEMEE zookeeper HICSKTATSHVIRA, HHRpBHSEIR, R AER, @Y MNHENZE, ILTRNRE
H—ELRIIE,

7. MEERE IR, HEJE MergeTree Z8HYZRER T LIS #7,

{5 Copier RIEEEI

1. G AME— M, MAIXRERE, B2 NBLERRERM, B, BEANEERRYD, REERHN—ERELEK,

2. HHIMERERK, TRERZMIZZ shard IIEN FYERER S, B /7 HEEROREERE P I ERERAT

3. VLM ERER RREMEI— 267, RMECRIEERI RV C BT R, FERERR SR E
TIBHR, BESTREARENRE, FieihlssRaTaHENZ 2 TR,

4, REFHEEITRE, BRTETBRE R RSB AN merge S8, (HR2FMTRECRHEEITRE, BUNFE
ENV S EIEE A 5 HARSZFE DDL #4E,

5. R4 ##IE MergeTree 2835 | %
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