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® Relational DataBase Management System =
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® RDBMS -> key-value DataBase
& [ivH 7 ZE P > IR FT key-value
7
= GET(key)

= SET(key, value)
« DELETE(key)

® 7 i Excel
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Distributed key-value System

® key-value DataBase -> Distributed key-
value DataBase
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¥ R &7 NoSQL

OpenSource

HBase (Yahoo!)
Cassandra (Facebook)
MongoDB

CouchDB (IBM)
SimpleDB (Amazon)
Commercial

® BigTable (Google)
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2010 & NoSOL Bt 748

1. Cassandra
2. HBase

3. CouchDB
4. MongoDB
5. SimpleDB

(2010-07-25)
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Job Trends for simpledh = Hbase = Couchdh = Mongodb == Cassandra
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Simpledb, Hbhase, Couchdb, Mongodb, Cassandra Job Trends

This graph displays the percentage of jobs with wour search terms amywhere in the job
listing. Since Movember 2008, the following has occurred:

¢ Simpledb jobs increased 357%

Hbase jobs increased 745%

Couchdb jobs did not change or there is no data available

tongodb jobs increased 18 480%

Cassandra jobs did not change or there is no data available 12
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A 2 HBase4rim @ Xk » v & Why, What
How ....» M % ¥ mé‘”#

HBase, Hadoop database, is an open-source,
distributed, versioned, column-oriented store modeled
after Google' Bigtable. Use it when you need random,

realtime read/write access to your Big Data.
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Started toward by Chad Walters and Jim
2006.11

¢ Google releases paper on BigTable

2007.2

¢ Initial HBase prototype created as Hadoop contrib.

2007.10

¢ First useable HBase

2008.1
¢ Hadoop become Apache top-level project and HBase becomes
subproject
2010.3
¢  HBase graduates from Hadoop sub-project to Apache Top Level
Project
2010.7

¢ HBase 0.20.6 released
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21 # HBase

Adobe
i ¥R * (Structure data)

Kalooga
Bl & 4% 51 & http://www.kalooga.com/

Meetup
ALFEE € b http://www.meetup.com/

Streamy

= 7 K_MySQL # # 3] Hbase http://www.streamy.com/
Trend Micro

Z =h4F + 7 1 http://trendmicro.com/
Yahoo!

RE3 = & fingerprint & 4. € 47 http://www.yahoo.com/

More
http://wiki.apache.org/hadoop/Hbase/PoweredBy
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# % getRow(), Scan() 5 B~ F L o

¢ getRow()™ B~ - Frowrangesn it o e Es 7o dn Tk

~ (timestamp) o

Scan()¥ 1 B~ EE B & 2 ehF ok e E - d=row range
(3k z_start key, end key)

”ﬁ *LenE M (Atomicity)£2 = 4 (transaction)# st .
Fy - AR & (bytes)
¥ 11 fe & MapReducet=z 78 - i {7 4F FE e 1T B Y
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Data Model

® Tableix rowkey k p ## 5
® Tableschema ® & z_& column families .

& = igcolumnfamily ¥ 3 & *T#c £ - columns

& = @columneniE ¥ 5 & "L hpF A 5% A (timestamp)

¢ Column¥ r# jr x73 > = Brow# 7 7 I #E hcolumns o
&

f — 1% column famllymcolumnsg HEL- BPMEETHE
= & column ¢ ¢ fﬁf*}% o

byte[] &_r& - %384 i (Row, Family: Column, Timestamp)
Value

[ Column Family
"contents:” anchor:cnnsi.com” "anchor:my.look.ca"

IS U W O 0

= [ roNN" |-t CENLcom 1= 4y

[ :"<html>...(":_7;¥t\i;___: ______ g________g _____ i‘t

| TimeStamp J | value
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® HBase§ "= } %3 TableF » &_r2column family
= H kg

Row Key Time Column (Family)
Stamp | “content:”

com.chn.www 19 “<html>_..”
te “<html>_..7
Time Column (Family)
com.chn.www {9 “‘anchor:.cnnsi. “CNN”
t8 ‘anchor.cnnsi. “CNN”
com’ “MyLook”

“anchor:my.loc —
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HTable = #

Table, Family, Column, Qualifier , Row, TimeStamp

Contents Department
news bid sport
t1 ‘%It o AEAZS"| “tech”
> | com.yahoo.news.t | “FFH P 51500 |
W -~
‘3007 | TR T
FJ _— . — 13 ”
t3 B RS tech
i e I
1 com.yahoo.bid.tw |phonié}’G 9/17 p * “«3c
com.yahoo.sport.t
t1 W “Nadal =%}~ “MBA”
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Regions

® I iAd - 5B region T
¢ Region ¥_d H startKey #2 endKey “Tip L
o ’fﬁregion?ﬁ‘é FeM i BEARaEEr @ "
A0 BcBHDFS # % & % B 7H = » 124§ region
¥ 4 Hadoop § % 4f ﬁi

Region Row Keys Column Family
"Content|:”

‘b\

Region 1 | O0000
00001

09999
Region 2 | 10000

29999
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From:
http://www.larsgeorge.com/2009/10/hbase-
architecture-101-storage.html

HRegionServer HRegionServer

HRegion HRegion

E Store

Stre Store é
StoreFile StoreFile 0

StoreFile StoreFile s StoreFile

HBase

DFS
Client

Y ~ I
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A ~
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[T

8 (poogoo | (@S%DEFS\TDDD%Z(DW ‘ooogoo || ﬁ&%m\
¢ | 000000 || 000000 |*000000 || 000000 || Dpooso | ..
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DataNode DataNode DataNode DataNode
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® %L H Z4 sl 4% (single point of
failure )
¢ Ex: Hadoop NameNode failure
K TARICRE A L ATE EATEC
® "fi:% g (Random access) »xiy 4rfF
MySQL

HEBASE
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Z O O ke e p e r ? Zookeeper Server
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