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Let's Begin



ahE: A,

| BE

1. EAR{HEUbuntuf
2. E=FHrpmt
2. Dockeris{:

=EIE:

1. B4, ERIALIZIPv4/v6

2. BEXEIEB X, BXNERLBRIZA
3. DockerfE A7 [X

:) select version();
SELECT version()

—version()—

| 1.1.54289 |

1 rows 1n set. Elapsed: 0.003 sec.

:) show tables ;

HOW TABLES

r~—name—

| test |
| I

1 rows 1n set. Elapsed

: 0.002 sec.
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Talk 1s cheap. Show

LE, me the code.
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.\J.ZB% ® i*{l’ ‘ 1987 2017°
I:I ° m ) 1 12

http://transtats.bts.gov\
/PREZIP/0On_Time_On_Time_Performance_${s}_${m}.

I 2 ' ) .zip® unzio -0 $i

USA civil flights data
since 1987 till 2015

contains 166 millions rows
63 GB of uncompressed data

's/\.00//q" 1d | clickhouse-client \

-h 127.0.0.1 --port 9000 -d gaopeng4 \
--query="INSERT INTO ontime FORMAT CSVWithNames"

T v

https://clickhouse.yandex/docs/en/getting started/example datasets/ontime.html



https://clickhouse.yandex/docs/en/getting_started/example_datasets/ontime.html
http://www.apple.com.cn
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USA civil flights data
since 1987 till 2015 % )R

contains 166 millions rows
63 GB of uncompressed data FEE

https://clickhouse.yandex/docs/en/getting started/example datasets/ontime.html

173MB

436951

4.731 Sec


https://clickhouse.yandex/docs/en/getting_started/example_datasets/ontime.html
http://www.apple.com.cn
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abcde
echo $a $b $c $d $%e

$a "'s/\.00//g' 1d | clickhouse-client -h 127.0.0.1 \
--port 9000 -d gaopeng4 --query-="INSERT INTO ontime FORMAT CSVYWithNames"

$b 's/\.00B//q" 1d | clickhouse-client -h 127.0.0.1 \
--port 9900 -d gaopeng4 --query-"INSERT INTO ontime FORMAT CSVWithNames"
$c 's/\.00//g" 1d clickhouse-client -h 127.0.0.1 \ LCETECTE LT EE R R T L TEEE LTI 1] 1] 111183 /48092MB 71 188. 12
—-port 9002 -d gaopeng4 --query-"INSERT INTO ontime FORMAT CSVWithNames" AN gttt foral an
gays, 03:42:23

[ B e B BN e I e B B e
(NN I U NN N M
(W N O B By A

(B -

$d "'s/\.00//g" 1d | clickhouse-client -h 127.0.0.1 \
--port 9000 -d gaopeng4 --query-"INSERT INTO ontime FORMAT CSVWithNames"

$e 's/\.00//g" 1d | clickhouse-client -h 127.0.0.1 \
--port 900Q -d gaopeng4 --query-"INSERT INTO ontime FORMAT CSVYWithNames"

S

"ls *.csv | xargs -n 5°




N ARZAT ] Y lgE50W QPS

Insert rows per sec

current
o= Ck11 2K

SELECT A R, it — k12 1K
~ Y - ck13 10K

FROM : ~ — k14 9K

ORDER BY

LIMIT 10

” TN — o — TS — | S ——

I—e'l_ apsed_l 20:22 20:24
5.291229166
5.287489023
5.285718683

Write BandWidth
400 MBps

300 MBps

315442 ™~

100 MBps

5.282636967
0.000210788

S ——

| |
| |
| |
| 5.284233673 |
| |
| |

0 Bps :
20016 20018  20:20 20:22  20:24




ahE: B,

:) select count(*)/100000000 from ontime ;

SELECT count(*) / 100000000
FROM |

—divide(count(), 100000000)—
| 1.71412868 |

I 5 if) S R
— oK == 1 rows in set. Elapsedy] 0.051 sec| Processed 171.41 million rows, 171.41 MB [3.35 billibn rows/s., 3.35 GB/s|)

:) select Year, count(*) as cl from ontime group by Year limit 3

-1

SELECT

coun%(*) AS

2. 1& E2group by GRouP BY

LIMIT 3

—Year———cl1—
| 1988 | 5202084 |
| 1989 | 5041188 |
| 1990 | 5270881 |

N N

3 rows in set. Elapsed: 0.208 sec. Processed 171.41 million rows, 342.83 MB (825.43 million rows/s., 1.65 GB/s.)

https://clickhouse.yandex/docs/en/getting started/example datasets/ontime.html



https://clickhouse.yandex/docs/en/getting_started/example_datasets/ontime.html
http://www.apple.com.cn

SELECT

|

uninxact(ﬁ 1 | ) AS
FROM |
WHERE ( >= 2000) AND ( <= 2010)
GROUP BY _
S 261K ORDER BY u DESC
=
I —1ﬁ|7<='= LIMIT 10

—DestCityName————u—
Atlanta, GA 193

Chicago, IL 167
Dallas/Fart Worth, TX | 16l

/J% /--E-IE, g{%/ﬁ\, HH“% Minneapolis, MN 138

Detroit, MI
Houston, TX
Denver, CO

Salt Lake City, UT 119
New York, NY 115

R EERRRRREESEEEENSS======—=——————Imm————

130
129
127

I I I
I I I
| I I
| I I
| Cincinnati, OH | 138 |
I I I
| I I
| I I
| I I
| I I

1@ rows in set. Elapsed: 1.185 sec| Processed 72.79 million rows, 3.37 GB (61.45 million rows/s., 2.85 GB/s.)

https://clickhouse.yandex/docs/en/getting started/example datasets/ontime.html



https://clickhouse.yandex/docs/en/getting_started/example_datasets/ontime.html
http://www.apple.com.cn

SELECT
min(Ye )a

max(Year),

Count(*) AS

sum(A > 30) AS ,
round( sum( 4 > 30) / count(*), 2) AS
FROM
WHERE ( NOT IN (6, 7)) AND ( NOT IN C'AK", 'HI', '"PR", "WI')) AND ( NOT IN ("AK', '"VI'")) AND ( < '2010-01-01")
GROUP BY
i HAVING (cnt > 100000) AND (max(Year) > 1990)
%iﬂ 7k F'J ORDER BY DESC
= == LIMIT 1000
—min(Year)—rmax(Year)—r—-Carrier——————cnt—flights_delayed—rate—
2003 2009 EV 1454777 | 237698 | 0.16
2003 2009 | B6 683874 103677 .15
2006 2009 | YV 740606 110389 .15
2003 2009 FL 1082489 158748 .15
2006 2009 | XE 1916010 152431 .15
y— j'b < \@ 2003 2005 | DH 501056 69833 .14
o 7_'? (= 'L 2001 2009 | MQ 3238137 448037 .14

2004
2003
1988
2003
1988

I I
I I
I |
I I
I I
I I
I I
I I 2009
I I
I I
I I
I I
I 1988 |
I I
I I
I I
I I
I I
I I
I I
I I
I |
I I
I I

2006
2009
20006

I

I

|

I

I

I

I

| OH

I

I

I
2009 |

I

I

I

I

I

I

I

I

I

|

I

RU
UA
T2
AA
€0
™
DL
00
9E
NW
US
AS
WN
PA
HP

-~
LI

2009
2001
2009
2009
2009
2009
2009
2009
2009
1991

1988
1988
2003
2007
1988
1988
1988
1988
1988
1988 2005
2005 2005

1195868
1007247

9593281
136735

10600421

0029147
2659963

118694138

2654259
577223
7601726

10276931

1506003

12722172

206841
2607003
307569

160071
126733
1197052
16496
1185336
673863
280741
1156256
257069
59437
725460
991016
146920
1107849
19465
235675
28679

SO eS®

(SRS IS S S S R

R R SN TN NN IR il

S

.13
.13
12
.12

—————— e e e ——

24 rows in set, Elapse¢d: 1.89%4 sec. lrocessed 128,68 million rows, 1.57 GB (117.57 million rows/s., 1.44 GB/s.)

https://clickhouse.yandex/docs/en/getting started/example datasets/ontime.html
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N (&M

1. |35hServer
2. use db, create table

3. RlEselect
4. HZFS|ZE: MergeTree

ENGINE

apm.apm_msg (_clientip String,
date Date,

_data_size Float32,

ts DateTime, hour Int8, minute Int8)

MergeTree(date, (minute, hour, date), 8192);

ys)

1X|

S

WHImERES | NE

=%
1. SRE G B
2. £EBCPUFT#

-

«

|a) 2

5, EIINERS

1. EEEMRENEEH (scale upi&sk)

EEE)

2. FERESMENF (FEG




Mergelree
EJ'

» WA ERYIR?
+ ERAIEYE?

Z{ILSM Tree, {BEZERNFE, 4icklog
BiEgWE, wBTHEEIFE, 7REAN
F®merge, SEFHE, smRkmergeRl| A&EE

ASZFlER. 12eX

primary.idx+*.bin+*.mrk+checksums.txt+columns.txt

%

o« WfAIREER?
« FWEK, WEENAEF?

- FHEEN:
- EFEE:
eg: (x, y, z, date)

_ o L= LIRIE
5819217, MEN—1TEUE ez =
12p% A
ZRN? FEITIE

SN fFhE+ M= =EFIEEE




N TEfEE

gaopeng4
— apm_msg
— 20171001_20171001_
— checksums, txt
— columns. txt
— date.bin

— minute.blin
— minute.mrk
L— primary.1dx
L— detached
L— system

I
I
I
| — date.mrk
I
I
I

E R4S

Iprimary.ide

|block|

O

x.mrk

block id

O L ON =

Mergelree

- MMM ¢ ¢ ¢ e
y a a b b C b b C e a b b b C d a

(1, a)

x.bin

offset
111-114
114-117
117-189
190-222
222-654

(1, b)

(3, b)

(5, a)

+

(7, a)

offset
111-114
114-117
117-189
190-222
222-654
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1. #IEEHABTree 3T m &K,

WInEsl, BE

EZERET

Mergelree

2. [ ELIRIF

HE

B i

SR EEIN =,

EECHRIE. iR

t *mrk

HIE7EblcokBIMI MU B

t primary.index

FIETEMR T blcok

B o T E{ublock



Mergelree
el | R ¢ N

R T R R

Vo

|primary.idx| (1, a) (1, b) (3, b) (5, a) (6, b) (7, a)

BB 0 I

N RS9

EEH FERE

| where x="'3'
where x='3' and y='c' HidfEblock 2, 3

1. 7T, KRFEiIfEblock 2, 3 (E{iblock) where y='c'

2 {EAmrkX 4, EREIEIE (FKIIEUE) 1. block 1&5%#iTiEE ((1,a) (1,b) 1=1)
3. MNBRETE 2. FfiEEblock 2. 3. 4, 5 (Ffiblock)
4. X [E] 3. ®IFRITF=EERM

5. yBOYEFIR? tNEEM, ¢)(1,¢) (1, d) (1, e)g?. 4 HERT, FEIIEIRENRER



N RS9

Mergelree
[Faan] | ..“2 :

Y a a b b C

b

o s B e e
b C e a b b b C d a

Vo

|primary.idx| (1, a) (1, b)

JEF R

where z='?"

N1a] E Lz ENIE?

FNT

where x=any and y=any and z="'?'
1. fiEblock (Ef{iblock)

2. BN ErE mrk BFR BRI RZIEMD,
HIEEE ]

3. Tk

1

- 3,b)

! 3

5, a) (6, b) 7, a)

[ 5

FHE+IEEHE

where x='?' and z='?'

1. FIAEExX, KEIxfblock, EIRNtE—F 22
Ei1iEAblock (FEfiblock)

2. Biix. zmrkXHENRRE (EUEUE)
3. &k, diE

4. iR[E]



N RS9

1. F{a[ZE{iLBlock

2. [ELIR

Mergelree

FEHE

where x='3' and y='c'

1. #IBr, REiJHblock 2. 3 (Efiblock)
2. (FAAmrkXX 1%, EMBIZEE (REIZIE)

S.NBAFLIE
4. jR[o]

5. yRERIE? 21R=Z(1, c) (1, ¢) (1, d) (1, e)lE?

EF

where z='?"

GN{a] FE (L zAOEHE?

FMT

where x=any and y=any and z="'?"
1. fiBblock (E{iIblock)

2. AT Emrk BFrE AR RIS 1EME,
HIEE b

3. Tig

FEH

where x='3'
D33¥Eblock 2. 3

where y='c’

1. block 18 5#diEE ((1,a) (1,b) 1=1)
2. Fig&block 2, 3. 4. 5 (Efiblock)
3. FFiTFERAM

4. ZBRT, FEDEMNRENER

FHE+IEEH

where x='?' and z="'?"

1. FIHEExX, #}ZxMblock, FEIth—FEEz
=€ Mblock (FEfiblock)

2. Blitix. zmrkXHERNRPBE (EAEUE)
3. M. JiE

4. 3R [O]



Mergelree

J =5y Query: where date=? and hour=? and xxx=?

. Index A (date, hour, min, ts)
1. TRIZITEXE, BEFAHBGMySQLAB ARG

2. SELRRER, “EFRZMITT” Index B (ts, min, hour, date)
3. ;EB]_‘{EFH RLIZ\i%ﬂhI]date=xxx$E§, A iS GOOd

B XidiE, BEMERATRZIEEHE,
LR E IR ERITOLAPEH, SE2allliES
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BB T 4573 2T
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Distributed3 | E2:

i ‘Ml 1. BB TR

2. 5N, ¥R

apm.apm_msg (_clientip String, _data_size Float32,
date Date, ts DateTime, hour Int8, minute Int8)

ENGINE - MergeTree(date, (minute, hour, date), 8192); 3. E-iﬁ, 1/|5§g|:|:||‘§-|1£|:,
RakiRbEIZGHEP
SX i L
apm.apm_msg_all apm_msg_all

(_clientip String, _data_size Float32,

date Date, ts DateTime, hour Int8, minute Int8)
ENGINE = Distributed(bip_ck_cluster, apm, apm_msg, rand());

\ VoA \

£ 3 2 7 [E =R THEE




1 72 VA0 {a] 4 8

clickhouse_remote_servers
bip_ck_cluster
shard
internal_replication-true</internal_replication
replica
host>ckll. 1. com,cn</host @m
port-9000</port
replica
shard
shard
replica
internal_replication-true</internal_replication

hostckl?Z, 1.com.cn</hast !%ﬁg
port-9000</port éﬁ?

replica
shard
internal_replication-true</internal_replication
replica
host>ckl3. 1, com, cn</host
port-9000-/port
replica
shard
snara
internal_replication-true</internal_replication
replica
host>ckl4, 1, com, cn</host
port-9000-/port
replica
shard
bip_ck_cluster
clickhouse_remote_servers



BE: HAR

BUEE, SR
I SiRE

sinsert into apm_msg values|) -

" . Eﬁ\ — E
ClickHouse-xxxxxx.sina.com.cn o 9'.:.3...2.%.{":3'?.5 ..............

7

apm_msg_all apm_msg_all apm_msg_all




.\‘zB% .+ 4 \ﬁ—t! ettt .
= - JJTHI BT, B

-select * from apm_msg_all
where xxx=yyy

b T :
BIRR(E B R AR EAAE,
' HEXRrIARE, Ultop/

ClickHouse-xxxxxx.sina.com.cn : ... group byiZ3EHMARE -
T &IE

) 2
)
)

A

apm_msg_all apm_msg_all apm_msg_all apm_msg_all
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- SR SR -
HiRsRF = (BEtE—R)

ClickHouse-xxxxxx.sina.com.cn ZIK*E'E'U’:

)
5 S &




BE: HAR

o 15 P .
I 1***1? 2N 4 2 E
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|
e®

apm_msg_all
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cluster config updated on the fly



BE: HAR

1. EEESHRAR, EHEIETRNS
1 B 2. 1 ZIRETRIIP DA FEA A RRAR
3. TS, HERIERSMTE, ER 1S
4. i EMgroup by, SBABIIEIMR

5. HIE D R IKMERENBRENME, RRZAIFEE
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B JAERIE -

Slave Multi-Source Replication

....................................................

- 10 threa&

Read

:  Data ;
changes Write Re3
: : Replay

v

A ‘ :
Binary Relay
log log

Slave
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ahE: =l

“‘----""""""""':::==l :::‘-‘-- ",

“‘ ““l‘ ZK I....... 0”

'S 2 14 ~
2. . SHEH
N . - )
N u - |
N m . .
: : . ) B BT
| L n
|| e 8
m . 4 ‘I
‘. "‘ ' ' B & 4601,

REiZK

FZERE

TTELL a b
apm.apm_msg (_clientip String, _data_size Float32,

date Date, ts DateTime, hour Int8, minute Int8)
ENGINE = ReplicatedMergeTree('/clickhouse/tables/apm_msg', '195', date, (minute, hour, date), 8192);

\ S/ S /

ReplicatedMergeTree('zkig12', 'l R', BEASI, (51, HEAS), ZE5|FifE)
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FTIDC 3T TR, WoHhilk, gHEHEWEES

0 r tl[l
. E/ o \a E/ 4 \a { 4 \a: A/B/C S RIZEIBIIZ NS K, &BFRIB1/3M9EIE
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2. ?HEE Cfl, A
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. S <SS 4. = T A-EHi-> SImeF
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A JHIZRT4)

' CPU E5-2620 @ 2.00GHz : i w1 ;
- FEB%iER24core 147 E% 120012 4T

48GHTF =0

3T*12 Raid5 5 94#: 70012 15T



EFA TR R

rom apm_msg_all;

select count(*)

| 30249469866 | 30012,

S —

1 rows in set. Elapsed: 0.927 sec. Processed 30.25 billion rows, 30.25 GB (32.63 billion rows/s., 32.63 GB/s.)

o1 0.9%




15 IR {RAYRE

select date, coun ] rom apm_msg_all group by date order by date desc Limit 10 ;
SELECT
date,
count(*) / 100000000
FROM apm msa all
ConD BY deea select date, count(*) from xx
ORDER BY date DESC
e group by date
———date—r—divide(count(), 100000000)—
2017-10-09 | 95357962 3001Zgroup by HER
2017-10-08 .25704122
2017-10-07 02549947
2017-10-06 .92416848
198019803 0.8%)

08522239
.81681714
95085341

2017-10-03
2017-10-02
2017-10-01 . 78589495
2017-09-30 90037846

e )

I

I I
I I
I I
| 2017-10-05 |
| 2017-10-04 |
I I
I I
I I
I I

bbb bpbphpbuunN

10 rows in set. Elapsed: 9.872 sec. Processed 30.27 billion rows, 60.53 GB (3.07 billion rows/s., 6.13 GB/s.)

D |




-4 ~i Ly
count(1) AS hi
FROM apm.apm_msg_all
WHERE (date = toString(today())) AND (hour = (toInt8(substring(toString(now()), 12, 2)) - 2)) AND (_ck = "_error') AND (url_t
» = "PIC') AND (_http code IN ("403', '404'))
GROUP BY _request_ur

)
ALL INNER JOIN

(

SELECT
_request_url,
round(MAX(hit) / 60, 2) AS maxhit_per_s,
sum(hit) AS hit_hour

FROM

(
SELECT

_request_url,
y 4
ninute,

COUNT(1) AS hi KE%T
FROM opm.apm_msg_all /j\

WHERE (date = toString(today())) AND (hour = (toInt8(substring(toString(now()), 12, 2)) - 1)) AND (_ek = "_error') AND (ur
type = 'PIC') AND (_http_code IN ('403', "404'))
GROUP BY
_request_url,
minute
) AS o
GROUP BY reguest url
) USING (_reguest_url)
GROUP BY
request_url,
maxhit_per._s,
hit_Zhour,
hit_hour

USING (_request_url)

Progress: 3.42 million rows, 213.70 MB (28.50 million rows/s., 1.78 GB/s.) 21%

Progress: 79.78 million rows, 6.18 GB (97.48 million rows/s., 7.55 GB/s.) 924}

10 rows in set. Elapsed: 1.140 sec. Processed 114.07 million rows, 9.46 GB (100.06 million rows/s., 8.29 GB/s.)




one_error_hit,

t™™WO _Qr'-":" _.qi-t,
round((one_error hi . ne_error_hit)) * 100, 2) AS
round((two_error . two_error_hit)) * 100, 2) AS

C EERT

SELECT
hour,
sum(caseWithoutExpr(Carea IN ("4t "', 'E#')) OR (city_name IN ('SZH', 'T"M')), 1, 0)) AS one_hit,
sum(caseWithoutExpr(Carea NOT IN ('dE3', "E3#')) AND (city_name NOT IN C'S&BHI1', 'T"M ")), 1, 0)) AS tv ij;%‘join
FROM apm.apm_msg_all >
WHERE (date = toString(yesterday())) AND (_ek = '_network') AND (_snet != 'wifi') AND (country = 'fE")
GROUP BY hour

)
ANY LEFT JOIN

¢
SELECT
hour,
sum(caseWithoutExpr((area IN ("4t "', 'E# ")) OR (city_name IN ('ZFHl"', 'T"H')), 1, 0)) AS one
sum(caseWithoutExpr((area NOT IN ("dER "', "E#& ')) AND (city_name NOT IN (C'=ZFYI', "T"M '), 1, 0)) AS 1
FROM apm.apm_msag_all
WHERE (date = toString(yesterday())) AND (_ek = '_error') AND (_snet != 'wifi') AND (country = '@ ")
GROUP BY hour
) USING Chour)

Progress: 558.25 million rows, 42.98 GB (102.60 million rows/s., 7.90 GB/s.)

24 rows in set. Elapsed: 14.543 sec. Processed 1.23 billion rows, 94.76 GB (84.60 million rows/s., 6.52 GB/s.)

)




. ) SELECT

count() as visits

»

sum{PageViews) as hils,
uniq(UserID) as users

J FROM visits all

| WHERE StartDate > today()

count() AS visits,
sum{PageVieas) AS hits,
unig{UserlD) AS users
ROM visits_all
FRF Startfate > (today() = 7)

visits— hits users—
12106577368 | 46414744272 | 10380418023 |

L) e ———l e e————

rows in set. Elapsed: 6.245 sec. Frocessed 13.23 billion rows, 185.18 GB (2.12 billion rows/s.,

FIFCT
unig({UserID) AS user:
f(IsMobile, if(TsTanlet, "tablet’, ‘phone’), "desktop') AS devic
M visits_all
RE StartDate » (todoy()

’

users—rdevice—
S48496870 | desktop

users—r—device—
7P6BR335 | tablet |

y rows in set, Flapsed: 7.650 sec. Processed 13.73 billion rows, 158.71 GB (1.73 billion rows/s.
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W Vertica Vertica (x3) Vertica (x6) [InfiniDB] MonetDB  nfobricht [Hive] MySQL MemsOl  Greenplum(x2)

Dataset size: 10 min. [100 min.! 1bn.
Run number: [first(cold cache)' [second. third

Relative query processing time (lower is better):

sl e
(Enterpris&lenggf?g 20.85
(0.1, ORC?:K; 168.19
Gre(il? gl;;r; 13.92
Full results:
Query ((:1"‘1’";‘;“‘;‘; InfiniDB (Enterprise 3.6.23) Hive (0.11, ORC File) Greenplum (4.3.9.1)

SELECT count() FROM hits D L JBOMOR (0340s)|  (110676s)]  (105.130s) [RAETINAHOS)
SELECT count() FROM hits WHERE AdvEngine | x438  |INKGOOICETEN) INSNSICERCEES) INSSRSSOTCCRECTN] [Sa80/ )
SELECT sum(AdvEngineID), count(), avg(Resol _______

SELECT sum(UserlD) FROM hits
SELECT uniq(UserID) FROM hits
SELECT uniq(SearchPhrase) FROM hits

(<IN <BN<BE<BE<HE<BE<HN<BE<HN<RN<JN<













ANEXAIR?

1. AFNRBRS, BwRNIEREMLME, MREVETIH
2. A vector engine (%) & Code generation (/)
3. CPURKZEE<S% (SIMD) HI{EHRH

4. 5T0F0E. WSS . MPPERY
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LITSIZE T

Vectorized processing

Data is represented as small single-dimensional arrays (vectors), easily accessible for CPUs.

The percentage of instructions spent in interpretation logic is reduced by a factor equal to the vector-
size

The functions that perform work now typically process an array of values in a tight loop

Tight loops can be optimized well by compilers, enable compilers to generate SIMD instructions
automatically.

Modern CPUs also do well on such loops, out-of-order execution in CPUs often takes multiple loop
iterations into execution concurrently, exploiting the deeply pipelined resources of modern CPUs.

It was shown that vectorized execution can improve data-intensive (OLAP) queries by a factor 50.


http://mysql.taobao.org/monthly/2017/01/06/
https://zhuanlan.zhihu.com/p/28495118
http://www.apple.com.cn
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ClickHouses 24K X

N it ¥ URLEHR g =
quantile(0.99)(X) today()-1
quantiles(0.9, 0.99, 0.999)(X) cutQueryString(X) yesterday()
median(X) domain(X) substring(s, offset, length)
varSamp(X) IPvANumToStringClassC

stddevSamp(X) extract(haystack, pattern)
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=

YL
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®
R SELECT protocol('https://weibo.com/jackpgao/home?wvr=5"') as protocol

—protocol—
| https |

|

SELECT domain('https://weibo.com/jackpgao/home?wvr=5"') as domain

—domain——

| weibo.com |
I — |

SELECT domainWithoutWWW('https://weibo.com/jackpgao/home?wvr=5"') as domainWithoutWWW
—domainWithoutWWW—

| welbo.com I
N |

REEES | . .
SELECT cutQueryString('https://weibo.com/jackpgao/home?wvr=5') as cutQueryString
r—cutQueryString——mMmmmm

| https://weibo.com/jackpgac/home |

I ——

SELECT path('https://weibo.com/jackpgao/home?wvr=5") as path
—path————————

| /jackpgao/home |

%

SELECT pathFull('https://weibo.com/jackpgao/home?wvr=5') as pathFull

pathFul l————
| /jackpgao/home ‘wvr-5 |

—
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A ESES e

- LJEES

IPv4NumToStringClassC(IPv4StringToNum(clientip))

count()
XXX
(date = toString(today()))
k
count()
10

—k——r—count()—

118.190.218. xxx 99353
59.63.248 . xxx 64207
122.224 .52 . XXX 49156
117.136.79.xxx 47350

59.63.249 ., xxx
115.124 .31 .xxx
111.13.31.xxx
223.104 .3 . xxx 37271
0.0.0.xxx 36596

——

408006
38786

| |
| |
| |
| |
| 120.241.4.xxx | 47041
| |
| |
| |
| |
| |

|
|
|
|
|
45717 |
|
|
|
|

Chour

12)

k,




e
| —

0| K
=

ZR PRI %

=45

quantiles(0.9, 0.99, 0.999)(t_total)
analyse_msg
rs "¥mysql¥%' date-toString(today())

rquantiles(0.9, 0.99, 0.999)(t_total))—/mm @ @8
| [1.5299999713897705,37.60140113830588,694.099821991015] |

- 00—

. Elapsed: 0.056 sec. Processed 236.86 thousand rows, 14.17 MB (4.25 million rows/s., 254.39 MB/s.)

N &4 LEuRzA E]

quantiles(9.9, 0.99, 0.999)(t_total)
analyse_msg
rs "%redis¥%’ date=toString(today())

rquantiles(0.9, 0.99, 0.999)(t_total))——mmmmmMmM@ ™8
| [0.3690000057220513,1.5700000524520874,5.636179870128636] |

— e 1

. Elapsed: 0.041 sec. Processed 236.86 thousand rows, 14.30 MB (5.76 million rows/s., 347.84 MB/s.)




— config-preprocessed.xml
I— config.xml
— users-preprocessed.xml

:F 1 — vsereal
, |} \ J - — cores

— flags
— status

F— tmp

— log

| I— error,log
| — server.log
| — stderr

I L— stdout

— metadata
— apm.sgl
N BRE —
— gaopeng4
I L— apm_msg.sql
L— system

data

— apm_msg

— 20171001_20171001_0_9_2
I — checksums.txt
| — columns.txt
I — date.bin
| — date.mrk
|
|
|

— minute.bin

— minute.mrk

b— primary.1idx
L— detached

L— system

}_
— gaopeng4
I

I

I

I

I

I

I

I

I

I

l_
I
I
l
I
I
l
I
I
I
I
I
I
I




<? version="1.0"7>

< >
! ::!;:E!:: ®
>/datal/clickhouse/log/server.log</log>

>/datal/clickhouse/log/error.log</
>1000M</ >
>10</ >

>

>8123</ >
59000</ > ESHREE
>9009</ AL 15 2
>ck?1,
>0.0.0.0</
>4096</
>3</
>100</
>8589934592</ >
>10737418240</ >

>/datal/clickhouse/</ >
>/datal/clickhouse/tmp/</ ZISMEE’E
>users.,xml</
>defaul t</

A
~

I config.xml

<
<
<
<
<
<
<
<
<
<
<
<
<
<

>1</ >
>default</ >

incl="clickhouse_remote_servers" />

incl="zookeeper-servers" optional="true" /> = e g Sl AT

incl="macros" optional="true" />
>3600</
>Q</
>/datal/clickhouse/metrika.xml</

A A A A A A A A




fio & X 15

N metrika.xml

>true</

com.cn</

>true</
com.cn</

>true</

.com.cn</

>true</

com.cn</




>

o 1ndex="1">
>]1. .Sina.com.cn</
® >2181</

>
index="2">

>2. .S1nha.com.cn</ >
>Z2181</

>

index="3">
>3, .S1na.com.cn</
>2181</

N metrika.xml




®
@ <profiles>
<default>

<max_memory_usage>10000000000</max_memory_usage>
<use_uncompressed_cache>0</use_uncompressed_cache>
<load_balancing>random</load_balancing>

</default>

<readonly>
<max_memory_usage>10000000000</max_memory_usage>
<use_uncompressed_cache>0</use_uncompressed_cache>
<load_balancing>random</load_balancing>
<readonly>1</readonly>

</readonly>

I user.xml

</profiles>

<quotas>
<!-- Name of quota. -->
<default>
<interval>
<duration>3600</duration>
<queries>0</queries>
<errors>@</errors>
<result_rows>0</result_rows>
<read_rows>0@</read_rows>
<execution_time>0B</execution_time>
</1interval>
</defaul t>
</quotas>

http://jackpgao.github.io/2017/11/20/ClickHouse-User-Password/



http://jackpgao.github.io/2017/11/20/ClickHouse-User-Password/

fio & X 15

<users>
<detrault>
<password_sha256_hex>967f3bf355dddfabfcalc9f5cab39352b2eclcd@b@5f9elebb8f629705fe7dbe</password_sha256_hex>
<networks incl="networks"”™ replace="replace”>
<ip>::/@</1p>
</networks>
<profile>default</profile>
<quotd>deraulLt</quotd>
</default>

I User.Xml <Ck>

<password_shaz256_hex>96713bf355dddfabfcalc9t5cab39352b2eclcd@bdS5t9elecb8f0297@5Fe7doe</password_shaZ56_hex>
<networks incl="networks™ replace="replace”>
<ip>::/@</1p>
</networks>
<profile>readonly</profile>
<quota>detrault</quota>
</ck>
</users>

PASSWORD=$( /dev/urandom -c8)

echo "$PASSWORD": echo -n "$PASSWORD" | sha256sum

http://jackpgao.github.io/2017/11/20/ClickHouse-User-Password/



http://jackpgao.github.io/2017/11/20/ClickHouse-User-Password/

ClickHouseH[o] 50 :

1. insert into xx (a, b, ¢) values ('a', 'b', 'c') REEERES|=
2. MIRZintiEARIZstring, #HiE (PMEEESEHXISQL_MODERIZ )
3. MR RZIFEIA S EMND X
4. BUEB HMEEHHA, TZMrootH BN
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Yandex Metrica

Features Resources

All-Round Web Analytics

From traffic trends to mouse movements —
get a comprehensive understanding of your
online audience and drive business growth.

Pricing

Partnhers

o Sherame (o (W

\ q
\ Yandex Metrica

Shename.com -~

Tralic sowce

Get in touch

Sianamas com (waw slenarma comiene) — dashboasd —

ardes

Ve

Ve

En wv

Sessions

162407

Sign up

Login




Yandex Metrica

Features Resources

All-Round Web Analytics

From traffic trends to mouse movements -

get a comprehensive understanding of your
online audience and drive business growth.

Pricing

Partners

Get in touch

En v

Sign up

Login

374 servers
store over 20.3 trillion rows
1 ! PB uncompressed data TSV

2 PB without counting duplication and replication
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@ CLOUDFLARE

BRI IR £ BERR 334 {How Cloudflare analyzes 1M DNS queries per second)

store and process r g | t Ba n k

metadata on 10 billion Innovative provider of online retail

even_t s with over financial services in Russia
1000 attributes per event

%% % 2 B BX ) <& R


https://blog.cloudflare.com/how-cloudflare-analyzes-1m-dns-queries-per-second/

verta.
meagia

©

e NVIDIA

INFINIDAT =
i b

CART®

« CARTO (formerly CartoDB) is a
Software as a Service (SaaS)
cloud computing platform that

R )\ = provides GIS and web mapping
+ BEFhEN LS tools for display in a web

« PythonIREj): infi.clickhouse orm browsetr.
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* Altinity is the leading service provider for ClickHouse
« S B HPercona, ClickHouse{E#&

- -
 Altinity Provides Cloud Version of ClickHouse on n A I t I n I ty

Kodiak Data MemCloud™ 312{# =1t #JClickHousefR%

« FIEMyYSQLEREZ2HEEIClickHouse T & https://www.altinity.com/blog/



https://www.altinity.com/blog/2017/12/1/mysql-to-clickhouse-data-migration-and-replication-airlineontime-dataset
https://www.altinity.com/blog/

PMNM Roadmap

&) PERCONA

Monitoring and Management

Alerting

QAN for MongoDB

MySQL -> ClickH for QAN datastore
Plugins and Integrations % BLOCKCHAIR
Long term metrics storage (past 30 days)

One-click ticket submission*

Standardised data collection for tickets*

Fxamplas: 1ne bggast blocks IRV R FTITe T 1d ceBEM T eKvrGEAQeYBUHYPY 3xaY Jp
l L J n
Any feedback of what you'd like to see in PMM? AR EETE
Tx des.roved the most condays Blocks callzcted over 2.5 ETC in fees JEFUGT
* .
for Percona Subscribers (Customers) only
Bitcoin / Blocks Bitcoin / Transactions Sitcoin
Hashrate distribution over the last 2 weexs Ccindays destroved (mil ions) by day over last 3 mos. Pe-centage of r

Blockchair is a blockchain
search and analytics engine s @ F 2

or you can also say ey ‘ | “‘ ‘-
it's a blockchain explorer

» Empty blocks e Coinkase transachons o JTXO set (unspent outputs)
CariAl 4+ Wiansle ™ A Py : ket -

> o) —
\ 4
Wi \ 5y — 3% -
rop o - % -

on steroids.

Oulputs

on-monetary cutouts over last 3 mos.

2 1 ‘L..A__A-A__AA -
i:'> CI::
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sessnc MEHRLE = F8:27 @ F 100% (mm

<iR[E Analysys3 M e

2017 ZMOLAPEEKE

DD

= = RS HUCIS G
A& E [ I LS — i _ EFBALEN S AN AR SRER, i

60 A FNaYH D Hr ek

ez E | /A ClickHouse#35&

DTN RBNRM TR, EEEHET A
NITEREHITH, INACERNZFREN L
BrITEAT, ZIECPU cache, MEHIT
MEABEERAACTENESN. BEF R
SATEIMRIGR24MIEE 3 0.5%), REENK
MAELLOFENRN, MARBEATERX
RS, REFREE—3A.
RFEENETNRRITH R

{§F321&ClickHouse Ro&: RERRIHLN

28R & BN, W i E iR £EATENETEINLSRBER, 8t




¥ ProxySQL3 #5ClickHousefE /g1,
{ERAMySQLIMYIAIE]

ClickHouse with MySQL

ProxySQL to access ClickHouse
data via MySQL protocol (more at

the next session)

Binlogs integration to load MySQL ProxySQL

data in ClickHouse in realtime (in i

progress)

binlog consumer

http://www.proxysql.com/blog/proxysql-143-clickhouse



http://www.proxysql.com/blog/proxysql-143-clickhouse
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e Superset

e Airbnb

JRPythonIn E

o Apachelf#t,

o [RIEESCINAIAIMY

o TENTEClickHouse ,

_Ji yak)

E=/\

M TIAR =

=JJJ

f

Superset & Security v/ Manage v

Dashboards

Dashboard

S Sources v Ll Slices

Creator

@& Dashboards

A SQLLab v

Modified
a minute ago
a minute ago

a minute ago
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e ClickHouse

o EIR. WM. IRESE
e Superseta] it TIEG

sy P kibana
. BOIEOMEBLEE -

e ES

o [OJFIHEE , Trace

o FUESCAIRII , KMAdTrace

o JMAIPRIEZIEEET
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S2ETL:
Py. SparkStreaming

Grafana

- ®WEETL: Hangoutifif¥
N EiELE i
JDBC HIEIHARSS
 Hangout Plug-in:
o TIFEIBEETLIRME,
 YiFKafkaEj)AClickHouse
Superset

. SQLiEEHH: . A

- BRlEERRESSAL,
s XIFHIRERFINEE

‘ e | +
N INC T \N.é

» EZRETLIR(E, BRBIEAENE, ClickHouse
- EfiENKafka, REHENE



https://github.com/RickyHuo/hangout-output-clickhouse
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Connections

tep ck11
- tcp ck12
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20

10

10:07 10:08 10:09 10:10

Cache rate
20

15

10

- tcp ck13

- tcp ck14
http ck11
http ck12
http ck13

http ck14
10:11

== Ck11-misses
== Ck12-misses
w= Ck13-misses
== Ck14-misses
ck11-hits
ck12-hits
ck13-hits

ck14-hits

o
L'\N

10:07 10:08 10:08 10:10

Write

https://qgithub.com/f1

10:11
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ck12 9 KIB
ck13 O KiB
ck14 9KiB

current
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Prometheus
+
ClickHouse exporter
+
Grafana



https://github.com/f1yegor/clickhouse_exporter
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Ry D fER
1. CPU: ZiZ{LFE50 1. batch insert 2K {24
(SSE 4.2 instruction set need) o0 ZHF AT : AN

HEE%ZE. HEERD
2. AR EARMR, EoMAER

2. I\ ZH e3> KMEE 83
3. MR EDocker, JFEEHAITX
3. Raid-10 is better
If Raid5/6/50, increase stripe_cache_size 4. clickhouse-clientf£DockerEE,

A ELES
4. AfF: @AY, BEZApage cache

2* FHswap/iEZBAATI/NUMA 5. B8 select”

5. CentOS7/Ext4/E il 5 o) @i 6. 7tDecimal, FFELAEZFR, FAHUINt641F
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MySQL: R5IEHAIE. RRIDBARIFIE, MIERISENIBE M
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https://github.com/RickyHuo/hangout-output-clickhouse
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¥ EE-GPU 5&

KIN=LICQO

« GPU-accelerated
analytics database for
real-time insights on
large and streaming
datasets

N GPU &

http://tech.marksblogg.com/benchmarks.html

e GPU Database
for Fast,
Interactive
Visual Analytics

[N

MAPD

\J
N\
R
\
N\

* World's most

advanced

GPU based
PostgreSQL
Database

@BLAZINGDB

 High Performance GPU

Database for Big Data
SQL


http://tech.marksblogg.com/benchmarks.html
http://www.apple.com.cn

Y EE-GPU Ml

MAPD

74x to 3,500x faster than CPU DBs.

The table is sorted by the fastest time query 1 finished in
(measured in seconds).

Query 1 Query 2 Query 3 Query 4 Setup

0.0217 0.053 0.165 0.571 MapD & 8 Nvidia Pascal Titan Xs
0.027 0.083 0.163 0.891 MapD & 8 Nvidia Tesla K80s
0.028 0.2 0.237 0.578 MapD & 4-node g2.8xlarge cluster
0.036 0.1317 0.439 0.964 MapD & 4 Nvidia Titan Xs
0.051T 0.146 0.047 0.794 kdb+/q & 4 Intel Xeon Phi 7210 CPUs
1.034 3.058 5.354 12.748 ClickHouse, Intel Core i5 4670K
1.56  1.25 2.25  2.97 Redshift, 6-node ds2.8xlarge cluster
2 2 1 3 BigQuery
4 4 10 21 Presto, 50-node n1-standard-4 cluster
6.41 6.19 6.09 6.63 Amazon Athena
81 18.18 n/a n/a Elasticsearch (heavily tuned)
10.19 8.134 19.624 85.942 Spark 2.1, 11 x m3.xlarge cluster w/ HDFS
11 10 21 31 Presto, 10-node n1-standard-4 cluster
14.389 32.148 33.448 67.312 Vertica, Intel Core i5 4670K
3448 63.3 n/a b/a Elasticsearch (lightly tuned)
35 39 64 81 Presto, 5-node m3.xlarge cluster w/ HDFS
43 45 27 44 Presto, 50-node m3.xlarge cluster w/ S3
152 175 235 368 PostareSQL 9.5 & cstore_fdw
264 313 620 961 Spark 1.6, 5-node m3.xlarge cluster w/ S3




¥ EE-GPU 5&

e PG-Strom is an
extension designhed
for PostgreSQL v9.5
or later, to off-load a
part of CPU
intensive workloads
to GPU (Graphic
Processor Unit)
devices, and
execute them in
parallel
asynchronously.




Commercial
solutions - fast
and expensive

® Vertica

& RedShift

® Teradata
& Etc

)
)

) FRRF &

Open Source:
somewhat slow,

sometime buggy.

® InfiniDB (now MariaDB
ColumnStore)

® InfoBright

® GreenPlum (started as
commerical)

® Hadoop systems

® Apache Spark




SJEE-FHIR S Al

Commercial

Fast and
Expensive

ClickHouse OpenSource

Fast and Free Free, but...

D MEEES BASEIESE
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2. Percona ClickHouse Blog i<«

3. github issue & ClickHouse Google Group
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https://clickhouse.yandex/docs/en/single/
https://www.percona.com/search?s=clickhouse
https://github.com/yandex/ClickHouse/issues
https://groups.google.com/forum/#!forum/clickhouse
https://www.altinity.com/blog/
https://github.com/yandex/clickhouse-presentations
https://packagecloud.io/app/altinity/clickhouse/search?q=1.1.54289%09&filter=all&dist=
https://clickhouse.yandex/docs/en/operations/tips.html
http://%E9%93%BE%E6%8E%A5:%20https://pan.baidu.com/s/1kVQRRQf%20%E5%AF%86%E7%A0%81:%20yv72
https://pan.baidu.com/s/1kVQRRQf
https://weibo.com/jackpgao/profile?rightmod=1&wvr=6&mod=personinfo
mailto:gaopeng4@staff.sina.com.cn

