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Introduction to |

- HBase EEBUTHEINBEERLT -
- JAUURBNERLSTE (Multi-Dimensional Map)
- IR\
- S oY% - S%EE
- RS EAET=ENEE
- Hbase EARFBHLATFEIH—AZEIRES £ @ REFE=F
Petabytes#RHNEF -

+ HBase A Hadoop 8IZVIEE R4 (HDFS) AEME @ EHEE
Bigtable LhAE

- HbaseEB5iEftHadoop MapReducef2R 85T o




HBase BB

2006 &£ 11 B

— Google Z£f BigTable tHRAERS

2007 £ 2 H

— EBIT¥)45HY HBase [RE! - ARz Hadoop HIEEZR
2007 &£ 10 B

— SE—{EloI{E A/ HBase

2008 &£ 1 H

— Hadoop f#% Apache JEfEEZE ' Tl HBase BIRNGBFER
2008 10 B

— HBase 0.18 hiREH 0.19 hRRE%




HBaseS’IEZ‘iE.'s

- FREB I (Relational) BRI ERHK

— F*I&(Table) RE —EFEEZ5| (primary index) Bl row key.
AR join
R SQLEEZE,

« R#tJaval X E, B RESTEEThrift%F N .

. 121t getRow(), Scan() FEVE ¥,

— getRow() AT LLERS —Zrow rangeV & , [E 8 th 7] LUIE E R4S
(timestamp),

— Scan() Al LUEVSZER BN E R Z —Hrow range (X Estart key, end
key)

A BR #Y B8 Ju M (Aatomicity) B2 3 B (transaction)Zh&E
HE-REBERERE (bytes)
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Bt EE{EHBigtable?

FAEt = & ¥l B (Relational Database) @& #}2&) C.R.U.D
(create, retrieval, update, delete) FHiR{E - FERREIEECITEE
hETT - HRNBAENER ST EROHESESHHHERT @ @
BMNEREBERRUAERT - WEUTRAEERN TN ENE
MEEREE ' BNRERATERERRE -

- EEMBNAEENDTTERE
— Big queries — B{E &R FRATZEL
— Big databases - 100 Terabytes}A EHI&E |

BigtableHy o] BAEC & MapReducetE2R @ EITHEMN D EEER -




BT EER

- HBaseZE{EBigtable It = -

- BEMBURIBNE

« ZRiETEHadoop BRI FEFRM(HDFS) L -

» HBaseZApacheIEZRYZ — & RIRNZIZ N HE FIRBR




S RIEE! (Logical Data Model)
 Tablefk row key REENHERE

 Table schema REEF column families .
— #{Bcolumn family @ _Jﬁ,mBE%ZEEI’\J columns
— BB columniy{E 0] B RS HIFRF R RS (timestamp)
— Columno IAFIEEFTIE - SErowd BARBEEMcolumns °

— [E—1{Bcolumn familyfcolumns B &R E— B Ei2#FE T L -
B & column BIZFEHERE -

— byte[] BE—HIEFIEIEE(Row, Family: Column, Timestamp) >
Value

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

com.cnn.www t9 “<html|>...” “anchor:cnnsi.com’

t8 “anchor:cnnsi.com”
“anchor:my.lock.ca”
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EAEEKIHE! (Physical Data Model)

« HBaseZE[& L{#{FTablelsF * LAcolumn family B E (I RTFMN

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

com.cnn.www {9 “<html>...”
t6 “<html|>...”

Time Column (Family)

com.chn.www 19 “anchor:cnnsi. “CNN”

b

latalaa)

t8 “anchor:cnnsi. “CNN”

com “MyLook”
“anchor:my.loc
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B R ERE 5 -

- EEIFMRE
— —J& Blog entry H title, date, author, type, text #{iZFr#E R -
— —fizUserE username, passwordZ G FR4E R °

— B§—RKM Blog entrygo] B5FZ Comments  &—BllcommentH title, author, E& text
#HRY

ERD USER

BLOGENTRY id_user

PK |id_blogentry name
login
title password
under_title
id_user
date COMMENT
text
type PK |id comment

id_blogentry
date

author

title

text
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13 — HBase

Table Row Key Family Attributs

Always contains the column keys author,title,under_title. Should be IN-MEMORY and

blogtable TTYYYYMMDDHHmmss info: e s

text: No column key. 3 versions

... Column keys are written like YYYMMDDHHmmss. Should be IN-MEMORY and have
comment_title: :
a 1 version
comment_author. Same keys. 1 version
comment_text:  Same keys. 1 version

usertable login_name info: Always contains the column keys password and name. 1 version

 Row key
—  type (U2EFTcHHEERIR)E timestampZES AL
— AL rows B5E1&MK type A timestamp BEFIF - 7518 scan () K1ZHN TableFy & $ -
BLOGENTRY E2 COMMENTHY"— ¥t "B8{#EHcomment_title, comment_author,
comment_text Fcolumn families ARENREEEHIcolumnZR IR ° EEColumniy & FE
=HBEEI comment#y timestampZRIR * EIbE Ecolumn family#J column &K EFRE
BENBEFIF
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HBase %’E*I‘%

Region

Row Keys

Column Family
“Content:”

Region 1

00000

00001

09999

Region 2

10000

31%%5—@%’7@ region Ffii&

— Region £HH startKey £
endKey FRiERE

=@ region TJEEEFER Z1E

A REEs L - B EHEE

HDFS tEZREERFIigM @ i

%8 region /2 Hadoop @& 1&E

& o
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HBase %’E*I‘%

* Region Servers
- BEEEERAEMrequest (write/read/scan)
— TEHEFX heartbeat £5 master
— &0 region serversig o3 MNEEREHIthroughput
« HBase Master
B &EHregion servers
{EE R ficregionsigregion servers
B EEREEHAENER @ WIRHERFRERNregion server&afl °

BFimaster&ssingle point of failure
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Master

HRPC

Clients

ROOT

META

Region 1

Region 2

Region 3

Region 4

Region 5

Region 6
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HBaseHClient Ir

Java client
— get(byte [] row, byte [] column, long timestamp, int versions),
Non-Java clients

— Thrift server

« Sample ruby, c++, & java (via thrift) clients
— REST server

Tablelnput/OutputFormat for MapReduce
HBase Shell
— ./bin/hbase shell YOUR _SCRIPT
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ZSZEH

Google BigTable @
— http://labs.google.com/papers/bigtable.html

HBase B/ #8ih
— http://hadoop.apache.org/hbase/

HBase B 7 wiki
— http://wiki.apache.org/hadoop/Hbase
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