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> HBasefe:

. FGoogle BigTable#EHIFF k& 1),
Y ) key/value R4 ;

[ Column Family[]

"contents:" "anchor:cnnsi.com” "anchor:my.look.ca"
]

Row key[ ] ;
"cobm.cnn.www" —] '

_____

Y

____________________________________

{ TimeStamlp J | | { Valuej
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Hbasei® 3541 &

Implicit PRIMARY KEY in
RDBMS terms Datais all byte [] in HBase

Different types of + YR (A
data separated into cutt%mfo { helgh}‘. ‘ 9&' state‘ CA"} ‘
i R syoles: { ‘ASF’: ‘Director’, Hadoop. Founder’ }
“column families™  t|ipcon info: { ‘height’: ‘5ft7, ‘state’: ‘CA’ }
roles: { ‘Hadoop’: ‘Committer’ @ts=2010,

‘Hadoop: ‘PMC’'@ts=2011, /7
‘Hive’: ‘Contributor’ }

7151
Different rows may have different sets / A single cell might have different
of columns(table is sparse) - -

values at different timestamps

Useful for *-To-Many mappings
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»Row Key S \ N

Tlme C'Olumnr =g
\/Byte array -~ Row key Staﬁip “content |  Column “anchor:”

vERSAERM ‘Eg L T 8
v TR PRI A Eanie tl’é,,f"“‘"ihtmlé_, i s o
» Column Family gon G S i oniies s Ee o e S
‘/#ﬁﬁ—‘/l\;% $R(St“ng) am YV,” : = =+ ; "-;"ahchor:abache ‘--;‘APACH.
VEE—AEZESMARFILL A e L R
>C0|umn Sz Ry e ,[-_15~ BRETET fei e E “‘-an’chor:crr;rlsi.co_ : "“'CNN”
v J& % —column family | I "f.ffénchor':rzz.,gook! "f_f.‘fc:NNn.]gy
ALETER—HE i ‘ ‘
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iefha “‘.< >
6 html»
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»
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»Version Number
v & rowkeyME—
CBRIMES RYE R
7% h)
iﬂj\jLong __“-corrl]l.apac : 11 B R R T T
; e.ww t11 ”
> Value (Cell) : i thenisid e P
S | “anchorapache | “APACH

v'Byte array R e e R QLT LE

Column |
“content | Column “anchor:”
T S:” N S

L et o2 Fej
ERdte TR ~|value

g Mt . Sy b & e e
P e i ST st - | “anchor:icnnsi.co | .
¢ t15 . - m” r - “CNN”

':”.'_:‘,‘:anchor:my.look. B “CNN co

t13 Ca » m »

4 com cnn.w | “<html>
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»HBase schemaF] A %24 Table
> 8FANFRE] H 2> Column FamilyZH %,
»HBase B] P\ Dynamic Column

v I 2 FR A m i fE cell T i

v A ) cell /] ARE AN F] ) 471

cutting info: { ‘height’: ‘9ft’, ‘state’: ‘CA’ }
/\:‘oles: { ‘ASF’: ‘Director’, ‘Hadoop’: ‘Founder’ }
tlipcon info: { ‘height’: ‘5ft7, ‘state” ‘CA’ }
roles: { ‘Hadoop’: ‘Committer’ @ts=2010,

‘Hadoop: PMC'@ts=2011, /7~
‘Hive: ‘Contributor’ }  1{f //

“‘Roles” column family has
different columns in
different cells

14



HbaseBHE Y IR0 s

/1

»version number 7] B FH P 4
v o 75 DAY 3 048 A
— AT i rowkey: 2 2 F& ME— 7]
» Table ] geIEHE Bk
viRZ cell B] L& 2|
> Row Key# 14

[
—

Row Key Time Stamp||ColumnFamily contents ColumnFamily anchor
"com.cnn.www"||t9 anchor:cnnsi.com = "CNN"
"com.cnn.www" |[t8 anchor:my.look.ca = "CNN.com"
"com.cnn.www" [t contents:html = "<html>..."

"com.cnn.www"|[t5 contents:html = "<htm[>..."

"com.cnn.www"|[t3 contents:html = "<html>..."

15



Y000 _ ki3 -wiE

HbasesZ #1) #i wosscciorival

> BT A B E ) 2 5 Trowkey H s
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Scan;
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v’ Scan
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v MultiPut
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HAAAAA@ urnl.org.cn

@ 55 column familyFEAEZEHDES |k il — AN B SC 4
® Key 1 Version numberfE&A column family 3y B —47;

O ZIEASHARTF

Table 5.3. ColumnFamily contents

Row Key

Time Stamp||(ColumnFamily "contents:"

"com.cnn.www" | [tH

contents:html = "<html>..."

"com.cnn.www" |[[t5

contents:html = "<html>..."

HBase NEMMEET T2 &

"com.cnn.www" (|3

contenta:html = "<html=..."

%frf;l’ EI_J:

<key, column family, column
name timestamp> Table 5.2. ColumnFamily anchor
J

Row Key

Time Stamp

Column Family anchor

"com.cnn.www"

9

anchor:ennzi.com= "CNN"

"com.cnn.www"

8

anchor:my.look.ca ="CNN.com"
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Sorted

on disk by
Row key, Col
key,
descending
timestamp

—

Row key | Data

tlipcon

cutting
cutting
tlipcon

tlipcon

nfo: { ‘height’: ‘9ft’,
+oles: { ‘ASF’: ‘Director’, ‘Hadoop’: ‘Founder’ }

‘state’: ‘CA’ }

info: { ‘height’: ‘5ft7, ‘state’: ‘CA’ }
roles: { ‘Hadoop’: ‘Committer’ @ts=2010,

info

Row key | Column key

info:height
info:state
info:height

info:state

‘Hadoop’: ‘PMC’'@ts=2011, /*
‘Hive’: ‘Contributor’ }

ft

Column Famil

1273516197868
1043871824184
1273878447049
1273616297446

9ft

CA
5ft7
CA

roles Column Family

s ] caucmcip

Row key | Column key | Timestamp | Cell value ___

A

.

cutting
cutting
tlipcon
tlipcon

tlipcon

roles:ASF

1273871823022

roles:Hadoop | 183746289103
roles:Hadoop 1300062064923
roles:Hadoop 1293388212294

roles:Hive

1273616297446

w
LA

Director
Founder
PMC
Committer

Contributor
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1 1M 1INy Al\f\f‘k

clotidera 2




Q0@0Q_ 1= -um
HA/I\/I\A,J\@ urnl.org.cn

1. TablesF K FFE 1TH B row key i) B 7 HES ;
2. Table FE4THI 5 [ _L 43818 % 1~ Region;

Table
Fegion
% Region
=2
§ Region
BIE
e 5.3

Region




QQ. : /0 IR - iR
- )\A»"\O uml.arg.cn

V

3. RegionfZ R/PorEIR, BNRIFEAEF — A region, Bl

EREML, region AW R, HIWRB|—NRERIBHE,
regionih &5 =W B region, Z &AM 1Y

region;

Table Table

Region Region

Region Region
Region

Region Region




4 . Regions&HBaseH

/1\

(=

Region

,990 : /0

kR - EiE

T
ol

Region Servers

s

] Region434f 2| A [F]RegionServer k- ;
Tablel Table2
Region //R_egm\
Region Region >
Region /,_--Ré’:_;ﬁ

AAO uml.org.cn

oM AE AN S BT B/ N LT




_Q0QOQ_ ek -
AL

PN A)\@ uml.org.cn

5 . Region IR 24040 AR M B /DR T, (HIHFA TR
1) 5/ INERLTT 6
®Region i — /& LA Storedl %, A -storeffF—14
columns family;
®4%/~Strore X H1—™"memStore f10 % £ ) StoreFileZH Ji ;
®memStore 7L N7+, StoreFile 7 EHDFS L.

Table

Region

i Region
QFN Store Store Store
Region | memstor || || memstor |
e o
]

Regicn

[storefile ]
Lstorefile |

Regian




o U1 A W N K

. HBasefffi®

. HBaseZjiBi=aY
. HBase})IE{5EY
. HBaseEA%2143
. HBaseRzFH%Efl

4 4

e 1LN=H]




HRegionServer HRegionServer

HRegion HRegion

mim{m[r ONO0
000000 || Dooood OOdoo || oooood
000004 || OOo0000 || 000000 || Oooooo
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» Client
v AL E 7 M HBase 42 [, FH-4E4 cache>k N TR X HBase )7 7]
» Zookeeper
v ARUEARTIN i, R HA — 1 master
v 12 fiT 4 Region ) 51k I
v/ SERY W $%Region serverff]_F 2B A1 T 2645 B . FE ST IE K145 Master
v 174 HBaseIschemafitable 7o 54
» Master
v/ NRegion server4y-icregion
v i 5T Region server ] £k ) i
v RIS B IRegion server 3 2 54 ic B Aregion
v & T FH P % table O 38 I s AR
» Region Server
v'Region server4iregion, AbFXTiX region101E 3K
v'Region server £ 51 J] 43 R 12 T3 72 AR 455 K [ region
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»HBase fk#fizooKeeper

»BRAEML T, HBase &
FZooKeeper 24

vikan, EzheiEis ik

Z0ooKeeper

»Master 5RegionServers
JE B2 mZooKeeperyd:
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Master A F 2 B i iR
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Regionserver Regionserver Regionserver
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HDFS 5 Hbase Lt 3

_ Plain HDFS/MR | HBase

Write pattern Append-only Random write, bulk
incremental
Read pattern Full table scan, partition Random read, small
table scan range scan, or table
scan
Hive (SQL) Very good 4-5x slower
performance

Structured storage Do-it-yourself / TSV / Sparse column-family
SequenceFile / Avro /? data model

Max data size 30+ PB ~I1PB




KT TR

R R Y FE SHbase UL 00 e

Data layout Row-oriented Column-family-
oriented

Transactions Multi-row ACID Single row only

Query SQL get/put/scan/etc *

lancuace

Security Authentication/Authorizatio Work in progress
n

Indexes On arbitrary columns Row-key only

Max data size TBs ~1PB

Read/write 1000s queries/second Millions of

throughput queries/second

limits
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o] I+ i B HBase e

» T S BRI AT FEN LR B R BE FEDL S R4
» R LRI R ERE, anaX PBREE-EAT LT IR E1E;
> 55 R ¥R AR A R AE

= storing large amounts of data (100s of TBs)

«need high write throughput

« need efficient random access (key lookups) within large data sets
= need to scale gracefully with data

« for structured and semi-structured data

=don't need full RDMS capabilities (cross row/cross table transactions,
joins, etc.)
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