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RDBMS VS HBase

Data layout

Transactions

Query

lancuace
Security

Indexes
Max data size
Read/write

throughput
limits

RDBMS

Row-oriented
Multi-row ACID
SQL

Authentication/Authorizatio
n

On arbitrary columns
TBs

1000s queries/second

HBase

Column-family-
oriented
Single row only

get/put/scan/etc *

Work in progress

Row-key only
~1PB

Millions of
queries/second
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HBase ZK%#ZEH)

Zookeeper cluster

Zookeeper  Zookeeper Zookeeper

Region server cluster

i

Region server Region server Region server Region server
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HBase R %2544

Client
21h(aJHBasefY$EZ L |, client4EIPFE—%LcacheEINRXTHBaseAY(8] |
Etalregion I EE R,
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HBase Z4t2844

Zookeeper
RUHH B = , EREFF R E—" master
FEFTBRegionBYSHEAN .
SCHY i ¥5Region ServerBIAZS , 1 Region serverfY_EZeF0 NS 2 SCHY
B R128Master

fFfifiHBaselJschema, BiEHHIL able , B tableFHfEEcolumn family

QINGCLOUD&ET



HBase R %2544
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HBase R %2544

RegionServer
RegionServerZEiPMaster3 BRZS ERIregion , MEX X EregionAYI01E K
\N—)—

RegionServerfAs= ) o EIZI TIEFEP ST KAregion
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HBase SEEHEE
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HBase FEFE/ES

2Z2HEIDK 1. 700 ERCR,  Blaf A5 AR =
T #fa %€ i AS Bl hbase bin.tar.gz 8¢src.tar.gz(tar —xzvf fi# /%)
(PTik) T #iIsre, #EIE G T34 1%
T I mvn
tar —xzvf hbase-<version>-src.tar.gz;cd hbase-<version>
(&t pom T <hadoop-two.version>T hadoop i A A 24 HiT hbase K 45 (] hdfs

AR
AT mvn —DskipTests package assembly:single install

1¥./hbase-assembly/target/ | £ hbase-<version>-bin.tar.gz
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Hadoop 2~ EiEs

T #it2 2 A HJhadoop src.tar.gz F3Zm 1% (native)
ZdEprotobuf2.5.0 (rpc, F%IMb)
=g 772 4 ibtool, autoconf

T.H. : gcc, cmake, ant, git, findbugs=:<%
LzoFlsnappy & 4f £

mvn package —Pdist,native —DskipTests —Dtar —Drequire.snappy —
Dbundle.snappy —Dsnappy.lib=/usr/local/lib
./hadoop-dist/target/hadoop-<version>.tar.gz
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=

FERELHWIRESR , I THITEFEREAstart_hbase.sh |,
stop_hbase.sh

F=77 5~/ ssh/id_rsa.pub >> R 5 M F 71 KU ~/.ssh/authorized_keys
AL EEERLAT A T Aihost /etc/hosts

ip hostname
A G 1 fetc/security/limits.conf
(& E sh H 7 Bnofileflinproc{B 7] 465535

HBase A S
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HBase &2l &

hbase-env.sh
JAVA_HOME, HBASE_LOG_DIR, HBASE_PID_DIR, HBASE_ CONF_PATH,
HBASE_ HOME
HBASE_ LIBRARY_PATH(native{\/ &)
export HBASE_ MANAGES ZK=false
NATBELE
HBASE_HEAPSIZE
HBASE_MASTER_OPTS
HBASE_REGIONSERVER_OPTS
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HBase Z£%iF4

#!/usr/bin/env bash

export JAVA HOME=/usr/jdk

export HBASE LOG_DIR=/data/hbase/logs

export HBASE_ PID DIR=/data/hbase/pids

export HBASE_CONF_PATH=/usr/local/hbase/conf

export HBASE HOME=/usr/local/hbase

export HADOOP_HOME-=/usr/local/hadoop

export JAVA LIBRARY_ PATH=$HADOOP_ HOME/lib/native

export HBASE_LIBRARY_ PATH=$HBASE_LIBRARY_ PATH:$JAVA LIBRARY_ PATH

export HBASE _MANAGES ZK=false

export HBASE HEAPSIZE=4G

export HBASE REGIONSERVER OPTS="-Xmx4096m -Xms4096m -Xmn128m -
XX:+UseParNewGC -XX:+UseConcMarkSweepGC -XX:CMSlInitiatingOccupancyFraction=70
-verbose:gc -XX:+PrintGCDetails -XX:+PrintGCTimeStamps -Xloggc:$HBASE LOG DIR/gc-

regionserver.log QINGCLOUDES
B



HBase 22t &

VW

hbase-site.xml
hbase.cluster.distributed true
hbase.rootdir hdfs://namenode:9000/hbase
hbase.zookeeper.quorum 172.17.101.2
zookeeper.znode.parent /hbase/hbs-nxwk31gl
zookeeper.session.timout 60000
hbase.regionserver.codecs snappy,lzo

regionservers

A& 2 2 Bliregionserver R &5 #sip
backup-masters

A & backup master
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HDFS j35))

Bl & 2 Hhadoop, T3 &fs.defaultFSEC 4T
fd E.etc/hadoop/slaves Ffdatanode 5 i 5 A
bin/hadoop namenode -format #={L,HDFS

AT sbin/start-dfs.sh & 2 T A 3 FEnamenode,
secondarynamenode, datanode

ISE J3 31 52 bin/hadoop dfsadmin -report
= 1 : shin/stop-dfs.sh
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HBas

e RS

St JE BljzookeeperFithdfs
bin/start-hbase.sh bin/stop-hbase.sh

bin/hbase-daemon.sh start master
bin/hbase-daemon.sh start regionserver

TSR

SHOIRES, WE S

bin/hbase hbck

=4 160100 O B EH
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HBase TFi&45H

HBase %@E*’Q
HBase ¥YIIETFNA
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HBase E45f4)

column-family-1 column-famil column-family-3

column-A | column-B | column-A | column-B | column-C|  column-A

t4:ipad
t3:ipod
ti:iphone

t3:smile
t2:jk

SortedMap(RowKey, List(SortedMap(Column, List(Value,Timestamp)) ) )
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HBase E45f4)

Row key

PIRICRICRAIER | ihatablePRYTHR :
BTN row keyij|a]
B row keylrangeiH{Tscan

xR
_JL,LxE1 BFATER ( FEE ) | FhiEET |, #UEERRrow key=F
HFHERIENE | 121 THkeyBT NG é'“%‘likHYEI’J{ﬂ_ ER—i
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HBase E45f4)

i |
Hik2RAIschemelI—ERD (MAIAR )  MIRIEERRZBIEN |
B ELGIERABISEY. YIS &, TTHRINTEN.
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HBase X454

Cell#0Timestamp
Cell : 1@1drowkeyFdcolumn ( family + label ) FREERIAUHcell , B cellR
F2Z 1 version , versioni@IdtimestampEiZ=5|.
Timestamp : eMuET | BUAEENNRRSETE ( BR2EIER ) | 1
L B AR , ETIEWZ‘J?YHFF_

E\ e

B ATEInNversion
BT —EZAT[E]Aversion
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HBase F=iE{E

$ cd /usr/local/hbase
$ bin/hbase shell

hbase(main):001:0> create 'test’, 'cf’
0 row(s) in 1.2130 seconds

=> Hbase:: Table - test
hbase(main):002:0> list 'test’
TABLE

test

1 row(s) in 0.0180 seconds

=> ["test"]
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HBase F=iE{E

hbase(main):003:0> put 'test’, 'row1’, 'cf:a’, 'value1'
0 row(s) in 0.0850 seconds

hbase(main):004:0> put 'test’, 'row2', 'cf:b’, 'value2'
0 row(s) in 0.0110 seconds

hbase(main):005:0> put 'test’, 'rowd’, 'cf.c', 'value3'
0 row(s) in 0.0100 seconds

hbase(main):006:0> scan 'test’

ROW COLUMN+CELL

row1 column=cf:a, timestamp=1469163844008, value=value1
row2 column=cf:b, timestamp=1469163862005, value=value2
row3 column=cf:.c, timestamp=1469163899601, value=value3

3 row(s) in 0.0230 seconds QINGCLOUDEE



HBase F=iE{E

hbase(main):007:0> get 'test’, 'row1’
COLUMN CELL
cf:a timestamp=1469094709015, value=value1
1 row(s) in 0.0350 seconds

hbase(main):008:0> disable 'test'
0 row(s) in 1.1820 seconds

hbase(main):009:0> drop 'test’
0 row(s) in 0.1370 seconds

QINGCLOUDET



HBase Table i&itEN]

region K/M1T10G-50G

cell K/MAEGFEIL10M, AR DLE SR A7 AEHDFS |, 1M
{ftHBase {75 £l

— M tablefJcolumn family N E it %, 761232 [H]

— Mableffregion# H ZE50-100 b I« 5. B KEAEL
47

column family 44 -k kg B4y
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HBase YIEETFE

TablePFB1TiR Grow key=FHIFEHES , FE1THIA R LD EIAZT
Region
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HBase YIEETFE

_Ai% =3y

BB —ERIERT

ANy

H/ N\

Nregion , BB
Ssplit /92 region

sy

region A~ETIE K
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HBase ¥J121FE

=

Region&HBase P R E Y ETRYE=/)\ERTT,
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HBase YIEETFE

HRegionServer HRegionServer
HRegion HRegion
Store :

|\ [EFie] J | [HFie]
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HBase YIEETFE

Table
Region
Store
MemStore
StorefFile
Block
/hbase
/<Table>
/<Region>
<ColumnFamily>
<StoreFile>
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HBase YIEETFE

RegionF A2 FERVE/NETT, S5 L, Region PEEZ
StoreZBEY, , B storefRfF—" columns family, & Store X
"memStoreF]0ZE 2 StoreFileZHAY, StoreFileAHfilefSTURTFE
HDFS_E.

Hlog ( Write ahead log ) FAfSIKMEIRE , B regionserverZEiF—
N

| "o

BlockCache IEE4E17 , BRIARELRUSEEE , — regionserver—1>,

dinl
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HBase XKtz
Region &\

UserTable1

zookeeper file -ROOT-.
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HBase K RiE

Region &\
BHAIZEHErowkey ( BkErowkey range ) FifEAIregion
— = .

—_—

zookeeperd R IF-root- region ffifEAIregionserver
-root- region F{R{F.Meta. RegionffffERIregionserver
.Meta. Region{R1F S HBaseF FiGregionBUE(EE
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HBase K RiE

Region Server

Region

Memstore Memstore

Each incoming record written
to WAL for durability
+ log on disk
+ updates appended sequentally

IWMS HET]
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HBase K RiE

Sigfe
Efiiregionserver , Tt EWAL , fR#EtablenameFfdrowkeyE{iregion , TR:
HRREIStore , Ememstore , fEESFEHER , 1IXZIRHE , CIEZE— 1 FRAY
memstore , [ERTIEEE memstore I IZIRAS! , flushZfEER 2R StoreFile
StoreFile2R1ERY , 21 \BYstoreFilei#{Tminorcompact , storeFileZ{&
REEHESH#H T major compactfZpk— N KBYStoreFile , 23StoreFileld -k
, N TregionBYsplit

N

[
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HBase K RiE

Memstore Flush

m/Mlush BT & “region”, AN s&memstore, fiti k25 1F:
—/"MemStoreix Fllhbase.hregion.memstore.flush.size
4 #MemStore N 77 KNk Fllhbase.regionserver.global.memstore.size
,  flushizf& ik 2/ M IR FF 2E4T, B2/ T
hbase.regionserver.global. memstore.size.lower.limit
WAL iX #l|hbase.regionserver.max.logs, % [f] g1 2187 i+ flush
memstore
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HBase K RiE

ISEE(E

Read Cache,
LRU evicted

Region Server | Z
‘ BlockCache I

Write Cache, sorted
map of KeyValues in

AlarmnaoabAava Alarmnaobaava memory
Memstore Memstore

Write ahead log on —O Dale JAE
disk- Used for recovery Hfile=sorted KeyValues on disk
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HBase K RiE

SEIRME

E{iIRegionserver , TR¥EtablenameFdrowkeyE{iiregion , &

Store , {fiL5cmemstore , F¥¥kblockcache , &)
NERE T Hfile ( B 1TIR , BAIA64k ) |, M=FEHEEZIBlockCache R,

( 1EZEAYrowkey )

4
p—

RBEREF

/

a7 RENL

EEEElstorefile ( Hfile )
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HBase K RiE

MBRISAE
R versionZ

/

= =R REE AT AR -
il[i53

compactiT &1

H3 | HE T/RAmajor
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HBase {E{ft{t

PutiR{ERNSRIE SRR AT LAK A WAL

PutiR{FX HautoFlush , IREfEANEEE

2% Major Compact

=0 FH A4

= _}_: =]
HBase> create 'test2', { NAME => 'cf2', COMPRESSION => 'SNAPPY' }
HBase> disable 'test’

HBase> alter 'test', {NAME => 'cf', COMPRESSION =>"'GZ'}
HBase> enable 'test’
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HBase FF

e

1AL IE B8 coprocessor
& es : preget , preput
iS5 EaimAYavg , count , min,

&

SENIER: |, IERINE
el TjCEEI’JP\]EﬂIter ( rowkey , prefix&F

(=

i,

max3s

)

S HRAYEHEAS
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HBase FF &

ERiAiaRES= YRR
PerformanceEvaluation: FE#LE. Ni/¥5 . increment.
append. PENLEE. L. scanZs,
$ bin/hbase pe --nomapred --rows=10000 --
presplit=10 randomWrite 10
$ bin/hbase pe --nomapred --rows=10000 --
presplit=10 sequentialWrite 10

YCSB
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HBase FF &

i HMapReduce & AN il H = 7 & :

MapReduceq'E}Eﬁ HBase#Z it [#JAVA APIMHDFS 5 A #|HBase.
$ bin/hadoop jar $APP_HOME/hbase-tools-
1.0.0.jar com.qgingcloud.hbase.ImportByMR /user/inputPath

MapReduce ¥ HDF S ¥ #44k ~AHFile #%1, FjBulkLoadZl|HBase.
$ bin/hadoop jar test_hbase/hbase tools-

1.0.0.jar com.qgingcloud.hbase.ImportByBulkLoad /user/inputPath /user/outputP
ath

$ bin/hadoop jar /usr/local/hbase/lib/hbase-server-

<VERSION>.jar completebulkload /user/outputPath test_import

i HHHBase ImportTsv T B % 1 FIHDF S£ 4 5 A\ £|HBase.

bin/hbase org.apache.hadoop.hbase.mapreduce.ImportTsyv -
Dimporttsv.columns=HBASE ROW _KEY,content:a -

Dimporttsv.bulk.output=/user/outputPath test_import /user/inputPath QINGCLOUDETS



HBase FF &

$ cd /usr/local/hbase

$ bin/hbase shell

hbase(main):001:0> create ‘'movie_rating', 'a’

$ cat ratings.csv | awk -F *,” {print $2} | sort | uniq | wc |

$ bin/hadoop fs -put /usr/local/ml-latest/ratings.csv /inputPath

$ bin/hadoop jar ../hbase/hbase_tools-1.0.0.jar com.qgingcloud.hbase.ImportByBulkLoad
/inputPath /outputPath

S bin/hadoop jar /usr/local/hbase/lib/hbase-server-1.2.2.jar completebulkload /outputPath
movie_rating

hbase
hbase
hbase
hbase

main):002:0> get 'movie_rating’,’1’

main):003:0> scan 'movie_rating' ,{ LIMIT => 10}

main):004:0> count 'movie_rating', CACHE => 1000

main):005:0> scan 'movie_rating' {FILTER => "(PrefixFilter (‘199')" }

AN N N N
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HBase {FHiz=

M55 s fal H, AT O R R 122 AR 2 1

X gﬁﬁ FUERENR, FRRAEI AL TN AL IR B
ﬁﬁ

AHAR R, MMapReduce R 4F HFE A

GNERELS, VEREAFEREE T R, BEALYT IR R4

A 55 He TR 55 A A T 2 MERE S, B2'5 0 B . )
MEREEEEEHE RN
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“ QingCloud-Iaa$S

@“ &5z=QingCloud

www.qingcloud.com
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Thank you.



