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ARSI RAAS

 1#i%: GFS vs. HDFS
* {1%4.: MapReduce vs. Spark

« Z%5|: BigTable vs. HBase

https://static.googleusercontent.com/media/research.google.com/zh-CN//archive/gfs-sosp2003.pdf
https://storage.googleapis.com/pub-tools-public-publication-data/pdf/16cb30b4b92fd4989b8619a61752a2387c6dd474.pdf

https://static.googleusercontent.com/media/research.google.com/zh-CN//archive/bigtable-osdiO6.pdf
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https://www.cloudera.com/products/open-source/apache-hadoop/key-cdh-components.html
https://www.zhihu.com/question/508594228
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ClickHouse#Z (> kg

232 Invert Index Ve 4% ANNIndex Live/Window View

Distributed T :

Materialized View
Kafka/RabbitMQ/
NATS Engine

CDC: MaterializedMySQL
MaterializedPostgreSQL

Log
TinyLog
StripelLog

MergeTree Family Engine
MergeTree/ReplicatedMergeTree

CollapsingMergeTree/ReplacingMergeTree
SummingMergeTree/AggregatingMergeTree...

HiEFE S MySQL/PgSQL Engine HE%4&: Fluentd. Flume

gk RAVEIR)F . MySQL/PgSQL; ##EFEH: binlog/WAL; WA HE: logdj/Logback
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CREATE TABLE hits_UserID_URL
(
“UserlD” UInt32,
"URL String,
"EventTime DateTime
)
ENGINE = MergeTree
PRIMARY KEY (UserID, URL)
ORDER BY (UserID, URL, EventTime)
SETTINGS index_granularity = 8192,

index_granularity_bytes = 0;

USe_rID.L:n | URL.bin

EventTime.bin
row O 1
row 1 258.382  http://gruzochno.ru/ekat ... 2014-03-21 01:03:28
o 2 I "W'M‘

row .11 4.073.710  http: //mk.ru&pos=3_0 2014-03-21 00:26:41
777 7

I I A R A ) R U M A A
NWRSLFY  1.073.710 http //mk . TuSpos=3_0 2014-03-21 00:27:07 |

7 1 0737 4.073. '710 tt //mk.ru&pos=3_0
s
4.073.710

row 16.3%3 10.487.847 http: //doc/1437831&is_mo ...

YRR LCERCLE 4,292,714 .039 http: //sosyal-mansetleri ... 2014-03-22 16:22:00 |
[/ 777 7 i 7 g AT A A S

 4.292.714.039 http: //sosyal-mansetleri ... 2014-03-22 18:02:12
|

m
[ 4.292.714.039 http: //sozcu.com.tr/oaut .. 2014-03-19 00:09:42 _

IR RIIXL 1) 4.294.961.484  https://m.sport. airway/? .. 2014-03-21 12:05:41 |




ClickHousel)Z& 5| ¥ 1t

| UserID.bin l ' URL.bin | | Event Time.bin l
granule 0 row O | 240.923  http://showtopics.html%3 ... 2014-83-23 04:39:21 |
— P P T i A
with ¥192 rows row 1 258.382  http://gruzochno.ru/ekat ... 2014-03-21 01:03:28 |
LA U 0 B 8 L I A A B 1 A A T A
row 2 258.382 http: //qruzochno.ru/ekat .. 14-03-21 01:04:08
NN Y
row €141 4.073.710  http: //mk.ruSpos=3_0 2014-03-21 00:26:41 | i % key column values
grandle 1 ROl  U.073.718  http: //mk.ruSpos=3_0 2014-03-21 0 N |~ of first cow of granule O
with #192 rows —=> AL B AR T T A A T B mark 0 A T R A ‘

4.073.710 | | http: //mk.ruSpos=3_0 ) key column values

mark 1 4.073.710 http: //mk ru& 0s=3_0

P ok 8ll 1 292 714,639  htt //sosy l—mansetlerl

i f V / Columr\ leu
V7)) 77,00 \;:p:;i‘fm F grancl 1052

 14.073.710  http: //mk.ruSpos=3_0  2014-03-21 12:25:12 of first row of granule f

row 16.3%3 || /a7 : 1437831 05:50:01

A CRRETE U292 714,039 http: //sosyal-mansetleri ... 2014-03-22 16:22:00
gf‘omule_ 10¢€2 = | e R

RTINS SN
with 3937 rows lL|.292.71L1.039 Y Zsosyal—manse;leri i g 2003222 18 92_ 1__2_% E‘E%%ﬁ»%‘ l j{ﬁ’: Z‘{E:j:%ﬁ%}@ﬂﬁﬂk ;
4.292.71'4.039l http: //sozcu.com.tr/oaut ... |201LI—03-19 00:09:42 %}Ei‘miﬂ:ﬁ%ﬁ&ﬁ%jﬁ E/‘Jmarki’fﬁl: IZFI .
row 2.%6%.6%0 [IITPL 1.484  https://m.sport.airway/? ...  2014-03-21 12:05:41

l I i W 1

refs: primary-indexes-design, primary-indexes-multiple
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max_block_size=64KB

3(‘amule,

ole_compre.ss
~

f

decompressed
block dota

[ rop 1.433.600

' mi/ 1.441.791

! ro 1.qq1.?qa‘¢=\

| rol 1.449.983

" roW 1.449.984

roW 1.45%.115

all 192 rows
of 3!‘0\nu|e, 116

are streamed
into ClickHouse

ClickHouse
Engine,

Compressor Ratio = Compression = Decompression
memcpy 1.000 13700 MB/s 13700 MB/s
LZ4 default (v1.9.0) 2.101 780 MBJs 4970 MB/s
LZ0 2.09 2108 670 MBfs 860 MB/s
QuickLZ 1.5.0 2.238 575 MBJs 780 MB/s
Snappy 1.1.4 2.091 565 MB/s 1950 MB/s
Zstandard 1.4.0 -1 2.883 515 MB/s 1380 MB/s
LZF v3.6 2.073 415 MB/s 910 MB/s
zlib deflate 1.2.11 -1 2.730 100 MB/s 415 MB/s
LZ4HC -9 (v1.9.0) 2721 41MB/s 4900 MB/s
zlib deflate 1.2.11-6 = 3.099 36 MB/s 445 MB/s
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