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Hadoop Ecosystem

kafka.

A distributed streaming platform

Schedule
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Meetup

ClickHouse

https://clickhouse.yandex
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Talk is cheap.

Show me the code.

Linus Torvalds
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docker run -d --name test-ck-server \
yandex/clickhouse-server

Try Demo

docker run -itd --name test-ck-client \
--Link test-ck-server:clickhouse-server \
yandex/clickhouse-client --host clickhouse-server

. 15-4590CPU 8GMEM 20GSSD

“seq 1987 2017

0 Docker&gs ¥ AHE e
m seq 1 12

l MZE ISR TE RS A wget http://transtats.bts.gov/PREZIP\

/On_Time On Time Performance ${s} ${m}.zip
El’> 109 F&

1IGRBEIE

LZ1ip

echo $i; unzip -cqg $i '*.csv' | sed 's/\.08//g'
clickhouse-client --host=clickhouse-server \
--guery="INSERT INTO ontime FORMAT CSVWithNames"

https://clickhouse.yandex/docs/en/single/#ontime




SELECT
table,

sum(rows) AS rows,
formatReadableSize(sum(data_compressed bytes) AS c) AS comp,

formatReadableSize(sum(data_uncompressed bytes) AS r) AS raw,
c / r AS comp_ratio
FROM system.parts

WHERE active
GROUP BY table

—table— rows—y—comp
p_ratio—
ontime

I
100618278 7.71 GiB | 31.23 GiB I| ©.2469174
L

https://clickhouse.yandex/docs/en/single/#ontime
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SELECT avg(cl)
FROM
(
SELECT
Year,
Month,
count(*) AS c1l
FROM ontime
GROUP BY Year, Month

rocessed 100.62 million rows.

https./#clickhouse.yandex/docs/en/single/#ontime
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CREATE TABLE test (
id INT (10) NOT NULL auto_increment,
NAME VARCHAR (10),
age INT (1),
PRIMARY KEY (id)

MyISAM  ®&48 TRENZR2MH. EEKXEBSELECT &

Innodb TR, XBEUNF
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CREATE TABLE datacenter.events ON CLUSTER datacenter
(

partition Date,
hour UIntS,
min UInt8,
plattype String,
tracktype String,
platid Int32

)

ENGINE = MergeTree

PARTITION BY partition

ORDER BY (hour, min, plattype, tracktype)
SETTINGS index_granularity = 8192;
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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 columns_list
[PREWHERE expr]

[WHERE expr]

[GROUP BY expr_1list] [WITH TOTALS]
[HAVING expr]

[ORDER BY expr_list]

[LIMIT [n, Im]

[UNION ALL ...]

[INTO OUTFILE filename]
[FORMAT format]

[LIMIT n BY columns]
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- Functions for working with strings

- Functions for working with dates and times

- Mathematical functions

- Higher-order functions

[ambda —> x —> 2 * x, str —> str !=
Referer.
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FERGIZE

| MergeTree

Distributed

Distributed(logs, default, hitsl,
sharding keyl])
> CollapsingMergeTree I XETEEBE K EELSHMSIE

> ReplacingMergeTree

> ReplicatedMergeTree

| Replace / Update

| Pre-aggregate

> AggregatingMergeTree

| Special

> Log. Buffer. MaterializedView
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%'ft?‘m e (MaterializedView)

date, intotime, uid, cityid

| %#CUBEXR , Ba=HERBAKE
| #&riZIT DDL R4k
| s=rRe  TERE
| EREIETHNULL , BAZREFIA
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date, hour, min, UV, PV




CREATE TABLE datacenter.event
(
) . . partition Date, _—
(MaterializedView) intotime DateTime,
uid String,
cityid Int64

| CREATE MATERIALIZED VIEW wiam B )
' datacenter.report i ENGINE = MergeTree

i ENGINE = AggregatingMergeTree i PARTITION BY (partition)

+ PARTITION BY partition i ORDER BY (cityid)

i ORDER BY (hour, min) ; 5

. AS SELECT
partition, - _
toHour(intotime) AS hour, SELECT :
toMinute(intotime) AS min, ! i partition, :
countState() AS pv, i i countMerge(pv) AS pv,
uniqState(uid) AS uv j : unigMerge(uv) AS uv

' FROM datacenter.event i :gggﬁpdg$acentgr:report

i GROUP BY i partition

partition,

! partition——pv——uv—
i | 2018-10-22 | 4 |
]




| SELECT uniq(uid) FROM mysql('10.10.10.10:3306', '<database>', '<table>', 'root', '123456") :

L e et et e e e e e e et e e e e e e s e s e e e s e e s m s e e s s mm e e s m s e e e s s e s e e s s m e e s s e s e a e t e ke e s = e s h e t e ket

odbc(..) --> SQLSERVER, POSTGRES

 INSERT INTO history

i SELECT *
;FROM odbc('Driver={0ODBC Driver 13 for SQL Server};Server=10.10.10.10;
;Address =10.10.10.10,2433;Database=<database>;Uid=<user>;Pwd=<password>', '<table>")
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http connections
Background Pool Tasks




BIiEZ)e

115 {50

Paus i 111 By fu prometheus + clickhouse_exporter
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count query

SELECT
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SELECT
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SELECT
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SELECT
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Top slow gueries by type: All; user: All; query type: select
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e
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i ¥
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ZNode Count jvmA7F-heap
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type All~ topelements 30~ initial user

HESE

630,144,589,336

All =

query type

select =

=ZDBHEE

423110352105

149904728988

6559928707

13066741473

23104531295

12633613519

4211197326

14839210

38.22 TiB

7.30TiB

201.28 GiB

255.63 GiB

626.68 GIiB

580.89 GIB

313.68 GiB

1.89 GiB

raw

134.53 TiB

106.56 TiB

1.82TiB

1.01TiB

2.29TiB

242 TiB

1.82TiB

4.30 GiB
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SELECT
sumlf(a, a >= 1) AS d0,

sumio, 2= 1)AS o1 {THFITE  RECPURIAR

FROM

groupBitOrlf(1, (partition = '2018-08-14")) AS a, ]

groupBitOrlf(1, (partition = '2018-08-15")) AS b uid2 2018-08-07
FROM events uid3 2018-08-06
WHERE partition IN ('2018-08-14', '2018-08-15")
GROUP BY loginkey
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SELECT
sum(r[1]) AS r1,
sum(r[2]) AS r2,
sum(r[3]) AS r3
FROM
(
SELECT
uid,
retention(date = '2018-08-10', date = '2018-08-11", date = '2018-08-12") AS r
FROM events
WHERE date IN ('2018-08-10', '2018-08-11", '’2018-08-12")
GROUP BY uid
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. <dependency>

i <groupId>ru.yandex.clickhouse</groupId>
<artifactId>clickhouse-jdbc</artifactId>

: <version>0.1.42</version>

. </dependency>

WM AB AR , 3H BalancedClickhouseDataSource #i E Alocali®
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2. A] LAconnection iE it 1g 2

iprivate void inseartData() throws Exception {

Connection connection = dataSource.getConnection();
String sql = "INSERT INTO test (date,name) values (?,?)";
PreparedStatement statement = connection.prepareStatement(sql);

for (int i = 0; i < 1000; i++) {
statement.setDate(1l, new Date());
statement.setString(2, data);
statement.addBatch();

) & ,]73REUETconnection |, 3B 4 {5 FiE 5t

statement.executeBatch();

statement.close(); m)”'JAgifﬁﬁigTﬁIH'JE'

connection.close();
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3. DB::Exception: Too many parts. Merges are processing significantly slower than inserts

Background Pool Tasks

||1

l ””m I N J

10/ ._4

BB
SHE , BHLRIEA ( size <100) , batch size 5000 2%
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4. DB::Exception: Cannot allocate block number in ZooKeeper

CK-089 sdc Disk 10 - ops/second (1m)
1.2 Kops/sec

ZWode Count
1.0 Kops/fsec
0.8 Kops/sec

0.6 Kops/sec

0.4 Kops/sec W
0.2 Kops/sec W
0 opsfsec Ju_n.hu‘u;._l_-h..__._dn_m.un.un._h_LﬂJJuLd_fu_Fd_._,J

=+
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. # centos6

Esysctl -a | egrep 'min_free_kbytes|extra_free kbytes'
 vm.min_free_kbytes = 90112

. vm.extra_free_kbytes = 0

E# centos?7

Esysctl -a | egrep 'min_free_kbytes|extra_free kbytes'
. vim.min_free_kbytes = 90112
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https://clickhouse.yandex

http://www.clickhouse.com.cn

https://github.com/yandex/ClickHouse/issues
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Ll yandex / ClickHouse  ©Watch~ 391 JStar 5227 YFork 807

<» Code (1) Issues 529 1 Pull requests 29 [I'l] Projects o0 EE Wiki lili Insights

Pulse

200

Contributors

UIIII I AN I I II = II Ill llll I Il e

Commits
10/22 11/12 12/03 12/24 0l/14 02/04 02/25 03/18 04/08 04/29 05/20 06/10 07/01 07/22 08/12 09/02 09/23 10/14

Code frequency

Dependency graph Excluding merges, 19 authors have

40
pushed 109 commits to master and 152
Network
commits to all branches. On master, 2a
Forks
236 files have changed and there have - .l...--r_:____
been 4,287 additions and 1,447 w @  MAETEHE >

deletions.
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GITHUB

https://github.com/yandex/ClickHouse
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ZKADMIN

https://github.com/lamber-ken/zookeeper-admin
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