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EiR, Bia. ¥, FMifttthiHBase
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LindormZfJEHBasefINERHD , IFBES TR, &L, 48 TRARFEESEXRNEURZR |
MAEGECTIRYT B, Ba). ELRS(RER. SUMH). SEEaFK  HARAFRRHEET R, 8
Fit, A, ENRSEMN. B55—HFNA. (KNS, FERSIREIELR SRS
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: REP
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@B (Lindorm)@dlt, , FEfFHE. T3l BKRF
B EARHZIURERIIEE

HEFLindormifi&Serverlessik , SIEBMNIE/
F105T , #B/IUEEFF K

2019.8

2019.12
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Lindorm{EAERAEIETHAINOSQLIRSS , EIXTHREA. &Y &, EaeMAIFEAIEEaEED SR
. STTEFREHBasetY. BRI, lindormZMEEFAREMFHERIEZ— , EZFAMEEEN+—2BIER
T RS AR LA RN | SIE T HAPBIERIFEI RSV RIZRIEER. 885X

Eﬁlgi%uio
tEtEHBaseFFEMR , EABIESRISRIBWREHE | B LIERNBHEEXLFRIEN , siFREEF
RS ES(E R,

RIS

B FHRERR , =HBaselGBIREN NN AEHE TS REAMLE | EBEEHIIRBESETRINEFTNSTH
JEHBaseXJLY,

REME, 20{Z(TEMBIETHIESHEEEILE
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3.0X
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{ERRYA

- BE4E | HBaselG B N EREMMAIZstandard &% | REANALMEEMRESE | tLES

SNAPPY{2F50%+
FRHRIMIRERELL

sgtS BiR% R iTE REtLEE

B =HBaseif33h M #XAR on ECS

- RASE | BNASHETIARIT ISR | RN EEERIDEFEREN , NALHEM
BE | RESTFESMSROE | REECERSEEIIRNTZENT , B 70%MA , REIRERTIRTHR
EERELS% |, IFIESHHEE

- FENFENR | SHFS8ai. SSDRfE. AHDD, AHSSD, JHFSHHSTFE(OSS). BEE
ZREBMNLRE |, BRAT)

=)

HBaselE3BhRXIMTTR ( SEIEFEIRERIIE ) T RERIMACFIN0E | HERREIRERTLUAZIHBaseAI10f%1L
L. ABEETATEIFHEBEFIPACELCRICHEN S XSRIFSHIZE | AILURMSMEE—EMER . 75
BNAE—EM. IRk, EEMARELCENRIEERE  ROWENBNEEIGE. FEE. =HER
—HAEXREFSTATK(EREHRTAXHE  ESERISBERKZTH.

FENRER

HBaselB3ERAESMRERIER—RERS| , MEHREIFERERNEX , WEHERER , EnanisdF &
BRETRERSS ; R, MR RHEXIERIRSS | B ZRSESolr , RHUEEEBELIEIFME.
ZHER. eXRISERHEEEEEEN.,

ZiF

NEHERZHEFIHIELSMNEFREED | RHRENAFREEIAIE. ACL. Quota, Resource Group%s
i BEREFPEE—ULR B HBaseF &, RAFRME. MUEREMNAERNER. BEZRBESEERH

EEET
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BRIEAI]

JAVA SDKZ%

HBaselE3ehSc 5 FIHBase-1L.xf1HBase-2 xR AZ FimiH T, FAFRTLABELAN MG | SShJAVA

SDKAYZ%<
ISP =R foHIHBaseZ i
EEILMERME = R BHHBase B iR EHRIEFRAIHBaselkif, RIBIEZRIKIRIIHBasehRAMNARR , Al

IRt T HBase-1.x#1HBase- 2. xi MRARIZE Fim At k. IcHEFfEAHBase-2. XAk,

HBase-2.xkw2~

<dependency>
<groupld>com.aliyun.hbase</groupld>
<artifactld>alihbase-client</artifactld >
<version>2.0.8</version>
</dependency>

HBase-1.xkkRZ4~

<dependency>
<groupld>com.aliyun.hbase </groupld >
<artifactld >alihbase-client</artifactld >
<version>1.1.13</version>
</dependency>

fighHBaselRaBhRSIEIE(G

RSP R IR AU HBase 2 i ki [a)HBasel3@hR , ARG B ATz BifIHBase{kEh ( Lk
WiEER— N E =/ FEihaHBase , M =AEREELEHBaseEFin , ToEEX ) , SJLUSKENBEEYMK—
N R =IREANS AR S T RAEIHBaselEs8hy, IEsBhRi5Ia)iEFalihbase-connectorBMAN R 5IAIRRZS
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o LXWRAISRAKGRAIZHBase-LxRFIRIZFin , SREAIHBaseZ FimZ L xhRAS , BRI, 2.xhRZA
I HRERAYEHBase-2 xR FIRE Pl , ANRERIHBaseZ FimE2 xhRAS , iBEALLHE:.

XIRIHBase- 1. xhR 4% FimHIfE{t

<dependency>
<groupld>com.alibaba.hbase </groupld>
<artifactld>alihbase-connector</artifactld >
<version>1.0.15</version>

</dependency>

YIRIHBase-2 xiRAZ FimaiEH

<dependency>
<groupld>com.alibaba.hbase </groupld>
<artifactld >alihbase-connector</artifactld>
<version>2.0.15</version>

</dependency>

NSRRI B T E A mavenikih , FiiliAE R Balihbase-connectorfljarfiZ2ET S |, Bl EE T EE
BRI AYlibs B R,

- ¥ M HBase-1.xkxA~AYalihbase-connector 1.xhAAjarsc(4 , mitb TR,
- S$fzHBase-2.xkAAYalihbase-connector 2.xkRAAYjarsc s , b &R,

Java APIR(FRIfNEZS 20BN T—m I 1HHBase Java API (9]

%% 1

iz

HBasel&3@hRszHFmEd Java/C+ +/Python/GoFAPLH T , IHIASEEHRER MR | EEStUFBREE
13, B LiEgESa3k1E.

sl

HBasetZiEhi sz HRPEIT R (VPO FIAME TIAR , MEFERAARNMEIHSE , FEARRF(Java APL,
C++/Python/Go%AP]), EE2FEAARGEIGEE , FAFPTLAESEEEFH SR "SUREEE" TESER
RIS N AR .,

HBaselIRAR By — S LR T PRSIIIENE , FREEROMERIER , MRt

12
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Java APIRSZEiEht

5SHBasetnERiR It ZookeeperfEB L HAIAIRIIEARIRE , HBasels@&hx s FE— MtbEZ /EaihEaY
Z—A\O |, ZtihgE S EE—EHE T ARIIRSSEE | BelEEBHBaseE ik SEimAYRegionServeri s/ EE
, LT tERetiaa). Java APL5[aliERaIES % Java SDKZ%EHJava APLijE)

C++/Python/GoZAPIRYiA(althht

HBaselg@hRIEL Thrifth97503ZHFC + +/Python/Go%3EJavaifsialHBase , WIREEIE)avaiB SN BEES
ijHBase , AILASE ZIESHIOHER.

YN Pa] 1]

L EFRABIE SIS N ARETIAI , RBEAE AP BN i | 75 EiRds
 RRHTVARAI AL, AR B R AT, MRRBEIAFAR , W
Ee Ot

iEL : ARGRRAEFARRSENLR , FUBRTE™ , ARG FARBESLAMY . ARIHEER MAEIERED
AR, HRESBRATR. E2 : YIPEVPCRISE MERAMES , SNEREHSEAN , FFERMEIIE
ERE

=

ATEEZE , TCRANIGE , BERNIGE , EERHEERENIEIINRIBR 8T, IIABR &S
SEREARR

P BT

HBaself3ehRAEBERFINEIACLNZ 2R | (ERASEHAFTIACLER, HBaselBRiRELAIEZRSM
INFHERF&JIroot , EiBAroothIBRKS |, HEEERIFIERIR |, SR LIERIZrootKSIHEXMERT.
A LERFPFIACLEENESFIEKS. BEREEESrootlkSHIZER. WRAFE LRI RHBFAEE
, ATLERFPFIACLEE RE S ILLIThRE XA,

HBase Java API i5|a]
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HBase 1E38kR

S

1. 2fkJava SDKZdE
2. FREVEERFAOEEBE

EEEFinSE

ERILUBE LA TR, | KECELEHBasetEBRAIZ FinS 4.

F— : EeESE

hbase-site.xm| IENI™FIEEIR :

<configuration>

<l--

SEFROGERbIL | TEEH S NEAVSIREFEIEZE R EIR S (E B A Mttt A1V P CA ML)
-->

<property>

<name>hbase.zookeeper.quorum</name>
<value>ld-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020</value>
</property>

Rll==

RERFRER , Bilrootroot , AIHRIESLIRIENAEE

-->

<property>

<name>hbase.client.username </name>

<value>root</value>

</property>

<property>

<name>hbase.client.password </name>

<value>root</value>

</property>

<l--

MREEERI TR =hbaseZ s , MFHECE connection.impl&#f , MIREWKE T alihbase-connector , NIFEEE
iS5t

-—>

<!--property>

<name>hbase.client.connection.impl</name>
<value>org.apache.hadoop.hbase.client.AliHBaseUEClusterConnection</value>
</property-->

</configuration>

BFR= KB

‘@Id i3 Create Configuration , ASIBINEXECE

// #E—" Configuration
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Configuration conf = HBaseConfiguration.create();

// SERFROERAE | TEIESI S TUERSIREEER KRG (TR A RIEFIVPCPIR L)
conf.set("hbase.zookeeper.quorum”, "ld-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020");
// RBRFZES , EiArootroot , AJHRIESLRRE RFEE

conf.set("hbase.client.username”, "root")

conf.set("hbase.client.password", "root")

// MRIEEREKE 7 I =hbaseZ Fim , NIFCHECE connection.impl&#l , #IREKE 7 alihbase-connector , MIFEEHD
BltSE

//conf.set("hbase.client.connection.impl”, AliHBaseUEClusterConnection.class.getName());

S GNERSMKE T R A Balihbase-connector ( BRAE/NF1.0.9/2.0.9, 158 R ANSEFEE LY )

el

BigBcE confel@EConnection , ConfAY&ERGIFR E—TRIASHIEA .

yLs

P

// G HBasei&h: , EREFEMBERNRBORE—R | ZERLEERSE | AJUHRREREEEER.
// TEREFERE |, EEConnectionXd5: % , BUSIEREEHEE.

// ALK Rtry finallyS=BHLEHER

Connection connection = ConnectionFactory.createConnection(conf);

API

&N ToiEZ/a |, BAJ{EM)ava APLiGIAHBaselEsehREREF. THEEMH—LREEATava =fl.

DDLZ(E

try (Admin admin = connection.getAdmin()){

/] #3&

HTableDescriptor htd = new HTableDescriptor(TableName.valueOf("tablename"));
htd.addFamily(new HColumnDescriptor(Bytes.toBytes("family")));

/] SIE— N RE— 1D REFE

// AT RN RIESURS R o X

admin.createTable(htd);

// disable &
admin.disableTable(TableName.valueOf("tablename"));

// truncate &
admin.truncateTable(TableName.valueOf("tablename"), true);

// WikRER

admin.deleteTable(TableName.valueOf("tablename™"));

}
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DMLI{E

//Table NEERRLENGR , BNEEEXITablet@ERY , #B4ZIM Connections3RENERIAITableXyg:
try (Table table = connection.getTable(TableName.valueOf("tablename™))) {

/] FENEUE

Put put = new Put(Bytes.toBytes("row"));

put.addColumn(Bytes.toBytes("family"), Bytes.toBytes("qualifier"), Bytes.toBytes("value"));
table.put(put);

// BBATIEEN
Get get = new Get(Bytes.toBytes("row"));
Result res = table.get(get);

// MER—17E0E
Delete delete = new Delete(Bytes.toBytes("row"));
table.delete(delete);

// scan SEEEHE

Scan scan = new Scan(Bytes.toBytes("startRow"), Bytes.toBytes("endRow"));
ResultScanner scanner = table.getScanner(scan);

for (Result result : scanner) {

// NEEEE Rresult

// ..

}

scanner.close();

}

HBase Shellij|a]

1

13kEYHBase tarl, BRMGAILAIKSHiEHBasels@&ikATtare

- B BEETEEEERS , BEECEHE 70 HBaselB@RFTFRAISEMKE , FHH 7 IhseIgR
o AU TEFRE. HEEFERILERE | fEfHHBaselRRFTHEREN. BREEMAISEITR
ZAalihbase-2.0.15-bin.tar.gz , MK TFLARARIsheliEEFH TEEFER.

- BT . BN HBase BT ML FE(RFTRRAAIHBasefItart), FikiR)ava SDK RERWES | &
fBRIRRAEJalihbase-connector jarE@iE I ZtarB R ESHIiIbERF

2 SREVEREFAYGERRHEIE , HBase Shell(ERRVIERMMIISIERER TR ava APLGEIENERS ((EEEE MM
UEFOSMRIIEERIX B ) .

10
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=1

HEREEERtar8 R conf/BR TAYhbase-site xmI3Zf4 , I TECE :

<configuration>

<l--

SERFRGERSHIL | TEiEH S NEAVSIREIEE R EIRG (TR Mt iEAIVPCA R tEiE)
-->

<property>

<name>hbase.zookeeper.quorum</name>
<value>ld-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020 < /value>
</property>

<l--

RBAFPEZY , Bikrootroot , AIRIESLPRE iR

-—->

<property>

<name>hbase.client.username</name>

<value>root</value>

</property>

<property>

<name>hbase.client.password </name>

<value>root</value>

</property>

</configuration>

Ishellij|a]

FENtar@ B EEZENbin/BR | WA

/hbase shell

HALIFHAER/RERHBase ShelliialHBasetE@hR ( #illogXf4fEhbase tarBfEEEHII0gsBRT ) .
ShellSiFAR{ERTTERILASESShell NI ERShel G R R BEME B AID D LI FAIEUEIE S8 F, 185 0
gNbalance,moveF LR EIRap SEREE B IFHIFS S EAMRFIED .

$ZiE= (C++/Python/Go%)APLj|A

51p])

HBasetZRiREBI ThriftSTIFSIES A , RERThriftsHFINES | #LUIAIEHBaselE58MR. HBaselEiRhR

11
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ARSSURATThrifthiR420.12.0 , EAARthriftSTFRERS |, BURERMNAR |, RIFHEE T50.12.069
thrift, REXBETE, —WESREMH TEERKMYSZE | TLIBEXLIESHICERI Rk thrift , 4
PythomiE S AJLABID pip install thriftk%ds , GolE S LABRE B Eimport
{"github.com/apache/thrift/lib/go/thrift"}g0e],

HBaset&s@hRfEEFAAIThriftizOE X 2HBaseRthrift2, EIFEE T Ethrift289%E M SUFERERIESHZEO.
1EECthriftlE X , HBasedrASthrift282 (e X EMNEMT . AP eILAX1S )avaiE SRUAIAPTRABIRLE. ZBIH
thrift2 Z FTLAERAR 2 2REAthrift 29O e | AiHERMNZFREDDLE(E, BB Rithrift2i8XAIAPIE
N EBEHAENFEARMEHEEE TH#X ( HBASE-21649 ) , Baithrift2tbthriftIfIEEESMEES
ZER.

\

R
1. FEThrifteEs , mEXETE.
2. F#;HBase Thrift27g X 3%

3. SRENERRFRUIEE AL, ZIESHIOERINER NERER TR "IE JAVAIES Thrift2 iGjEtit” 1518
RS (IEREEMESHIFIIMNEIEIXE] ) .

A h 3

][z

ThriftE0REFIREEATLLE S Apache Thrift§ESCRS R SRR ERE.
b

1.4 RXSROE S HHELIE SO

MR TR R | BB R AR

thrift --gen <language> Hbase.thrift

40 -

thrift --gen php Hbase.thrift
thrift --gen cpp Hbase.thrift
thrift --gen py Hbase.thrift

2. ¥EEFimihinHBaselEs@hR

HBaset&3& R ThriftiR55egimAItransport EEFAIEHTTP , EIEIiEEFinAd , FZthrift-haY

ThttpClient ( F/MNESEEENSCIL ) . HEREACLHBEHERT , FE&EThttpClient £l EFNheadersg
MRS EHMERAFBFERBHTIAL (ANRXAACLNAFE ) . ThrifttEBNMESLHIRIThttpClientEBENN
EplheaderfIEREL. FNLAPYthoniBERIE . BUATAIAEEEFinfliR BEiEESs/ AP a%n. ESE=W

12
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7Lzl demo,

# -*- coding: utf-8 -*-

# LI TFFAMERFTLLES pip install thrift 225578
from thrift.protocol import TBinaryProtocol
from thrift.transport import THttpClient

# FEAIEHIED thrift --gen py hbase.thrift SkR&4pY

from hbase import THBaseService

from hbase.ttypes import TColumnValue, TColumn, TTableName, TTableDescriptor, TColumnFamilyDescriptor,
TNamespaceDescriptor, TGet, TPut, TScan

# Gtk

url = "http://host:9190"

transport = THttpClient. THttpClient(url)
headers = {}

# P&
headers["ACCESSKEYID"]="root";

# 5
headers["ACCESSSIGNATURE"]="root"
transport.setCustomHeaders(headers)
protocol = TBinaryProtocol.TBinaryProtocolAccelerated(transport)
client = THBaseService.Client(protocol)
transport.open()

# BANR(E , SfacloseiE®
transport.close()

ZigsDemo

FrERIDemoRyZeBRIERER LAEZI T GitHub £ |, BIRZIESthrifte X34 , LARFrikERTlibray (REES
&M ) . APALAEREET#GIthub EEROESRINISIER

Python

https://github.com/aliyun/aliyun-apsaradb-hbase-demo/tree/master/hbase/thrift2/python

Go

https://github.com/aliyun/aliyun-apsaradb-hbase-demo/tree/master/hbase/thrift2/go

C++

https://github.com/aliyun/aliyun-apsaradb-hbase-demo/tree/master/hbase/thrift2/cpp

13
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node.js

https://github.com/aliyun/aliyun-apsaradb-hbase-demo/tree/master/hbase/thrift2/nodejs

PHP

https://github.com/aliyun/aliyun-apsaradb-hbase-demo/tree/master/hbase/thrift2/php

BHEIES

EEESHERIFS R ThriitE75 34

BESIRE

HBaselEsehREARISE ( FHERIARRIEWRFAME —LISERR SR | TEERBSEFHEBXINE ) XN
RERnESIRE ., AN RINIRE RENEERE.

it

HBaselEsehREATR = ials , LASEH st EALMER TSR, BRami o kEER MHBaselEEhR
AR TR,

- ()BT HBasetzH B R Z LN = e =T E
- B = iEaIDashboardiZregionFOsLAlidiEzR

BEidHBaseEHaEERE(ER)

(1) #A\HBasefzHl& | ISR EEF INEHUERIHBasetBBMSLA , RESLHIE , HALHIRNEAREERE
; REAMREESIRERE , EARRHEERE , Q0 FERTR

14
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=(—]HEEE Q mE I2 W% Rl EIHSES &
| £ HBaseltHEIEIERR) o A+ S
2A(ER
HIEEEE
EERSRE
sl

MREFIEF, HERREEN

BEEm LR, (AR SR

REEEREE EDTJ&)\&;&WE’J_””} STUE. WNFER

(JIHEE mE Te &2 4L ®H 0
Tk g EHBase MR -
TR Rt HBasefStF SolrfitR
- EZR
FR: £R1 (M) - 1-hbaseue-test-v2(ld-bp13r73b85 | « + | -

» Dashboard

3 eME 121X 3k 7R 14X 8
RIFASA

R

CPUSHiE
BHER
FHWHFYRH FERHFIRE CPUFIFZEUser(%
BEXEE
100.00
Bk
= 50.00
b MR 7
0.02 = 3 0.00
)y EESLE 4 15:53:00  16:06:40 16:40:00 16:51:0¢ 15:53:00
FAFIY % — Average—core-1 B55 9515, —Average—core-1
> IREMS @ S HTH9 518 —Average—core-0 © 555 HFI9 3 —Average—core-0 «
© FAEhT A H —Average—master2-1 @ F5 P51 H —Average—master2-1 q
BB 12V 12V
CPURIFESystem(%) CPUZSIRE(%) CPUWIOBRE(
100.00 100.00 —— 100.00
¥5BEA

- HBaselGIEhRAY ISR A A BRI = IS N B S ERF Y | HBaselzH EARSE AE LB
BIERASA , EABEERFIRAMEEN, NRERERE , FERiRE , EAEER RN
FA54BRY

- SFIRSZEBEAISOIrSL] , ATLAMSolriEFI SHUSIIRZE B , BT LAMEXEXAIHBaset L3RR
LTk | —EIISBEERIE— N EIETRE. LAY, BASoIr2IMsIEEN | BiZLFIRETFE
MHBaselBEhRSLAI , FrERIISIEEIEERLAHBasetBa@h LA T4HLRAY
- KRBT =HBaselIFrEF RS . EiEHBasetr/EhiR/HBaselE3®kk/BDS/Solr

BT = isEDashboard#ZzRegionfISLFIdEE k5t

BE = ifEIDashboardIge , JLERABTEIRAIIIKS THIFTE =HBaseSLAIRtaE, SEAIT ¢

(1) #EATEESE  REAMAIDashboard -> ZF=RifE , FEANNFRIIES , Bilhbase, =i
T2BHFIHAHBaseFIERHENS | ItEHBaselGBRRERIGRRAE , I TNERT: :
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H (@ LETS Q wm Te &%

i e ZHBasel3BhR -
FHRAE: lhbase
s -
1 FR: THBase iR e-test-v2(Id-bp13r7 il e -
ZHBase Serverlesshit
.
T HBase¥ RIS RZS
sittdhtabt CPUSfE
2
LT @R
RIF3SMA
L
Hprun 5
0.02 = -
BN 16:01:00 16:40:00 16:59:0C
© 9512 —Average—core-1 © E57 ¥ T 113, —Average —core-1
Bk © 549 — Average—core-0 © F55$h 1951 8 —Average—core-0
©® FHETIY T E — Average—master2-1 @ 59 $h 518 —Average—master2-1
BRI 12V 12V
> SRR

) ERIRFIRF | EEREAILFIFTERIRegionFISEHld , EFIZSLAIRIGEEE |

(S ETS I8 &=
T [ ZHBaself3RHR -
FORAT: R HBaselEHR SolriT
- R
I‘ﬁﬁ: ER1 BUH) « | pingluan-hbaseue-test-v2(d-bp13r7 ) l -
¥ Dashboard

3V | 6N | 12\ | 1% | |instanceld
BIENAR

ift1(1d-bp182y9kad 1)
. n-solr-test(ld-bp13 2kh493€ )
REBISEAR CPUS i '
sn-hbaseue-test-v2(e < 373085 i6)
GrEREE " n-undeleteable-sol~ gt bp1yxrf ¥ zalr-m1-se)
- SHWTNR
n-undeleteable-hbi " ue-g1(ld-bp 29q5zalrn)
T (0 BEAER (d-le iBacicun
s 1'33 dual-test2(Id-bp11#s  1p20i19;
swetive-dual-test1(Id-bp1cie cons xh16c8.,
Hiesm £ 0% BE
0.00 %0 TSe - DS N 0p o~ ST T~
B 16:01:00 16:40:00 16:59:0C 16:01:00 16:40:00 16:59:0C
© I8 —Average—core-1 © F578h 9t E —Average—core-1
A& © 55 #9513 —Average—core-0 ® F59 113, —Average—core-0
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EFNES TS BELRIEE), E2hbasetEiBhR” hbaseconfig” EFHAEBEF
Zookeeper.quorumiX M SEUER: | MEEAEEREFENendpointfZzl , BEERGIUNT:

"hbaseConfig": {

"hbase.client.connection.impl” : "com.alibaba.hbase.client.AliHBaseUEConnection",
"hbase.client.endpoint” : "host:30020",

"hbase.client.username" : "root",

"hbase.client.password" : "root"

}
WeBA :

- hbase.client.connection.impl - B BAEE(EH

- hbase.client.endpoint - FAF#EHI& E1REtAY)ava APLGaltslt , BRI UASE ERERHRTS.

- hbase.client.usernameflpassword - HBasei&igh A E SRR AT ( BAEA
root ) , AP RIERME IR EIEEHBaselGERPRIR ( FAREHNrootBFEELERIE
EREFRINR ) . XFAPMACL , APTIUSEEEERET.

3 B EASHIREN L —EEENRIRE

B E_ (#RHFRdataxBc BELE
TFHiDataXZ&2Ea,

mRItbab B T EER T ihRIHBaset& Bk AT jarEAdDataXZ&%ctl, TESchk/afEEDataXatart,
WNERZEEMIDataXiiAs , 2i& MGitHUbBIE FEGRITRARNZES , WEEIMARENjarE , IMASGENT

MJAVA SDKZ R T EEREET Fal xikAfalihbase-connector-1.x jarsZf | iF=HREEalihbase-
connector-1.x janX—"Nars4B0e] ( Lx(ARRAS , BERFASFINRAS ) | TEENEER. BT
FHYjar@ R\ datax/plugin/writer/hbasellxwriter/libsB R, INRFEEFIDataXisEEHBaselE@hrAVEUE
, MEBZitjarB g N datax/plugin/reader/hbasellxreader/libsH R,

RIBECE Y

7EDataXdh , EHVHBasel&iBhRAYEH(A Ahbasellxreader , IWEHHIEAE B2 hbasellxreaderfiJ#5E]
X4, 5 AHBaselGEiRAEA Ahbasellxwriter, tREAFAIEAEER S Il hbasel1xwriterfES BN, i
SHBaselgigiRIE B 5 E AR ER T hbaseconfigZfsy , HtbZfoTE—2. hbaseconfigZnABER
Zookeeper.quorumiX/NSEUERE | MEFEAEERIFEendpointi/R |, BCERAIAIT :

"hbaseConfig": {
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"hbase.client.connection.impl” : "com.alibaba.hbase.client.AliHBaseUEConnection”,
"hbase.client.endpoint” : "host:30020",

"hbase.client.username” : "root",

"hbase.client.password" : "root"

HErhhbase.client.connection.impl AEEEE , BFBHEIZEENR

“com.alibaba.hbase.client.AliHBaseUEConnection” BIE]fE A& RAIConnection,
hbase.client.endpointBIFBFizHI & _EiRAtAY)ava APLjalisit , B RIS EEZERHAS.
hbase.client.usernameflpassword AHBaselZiEhr H A B SRRV R RAFIZER ( BN Aroot ) |, AR
WRIRIERR M B BIEEHBasetEZs@hiRHRAVNIR ( FOARMRIrootBFEEEBIZEFRMARIMIR ) . X
TFRFFIACL , BRAILISEEEERET.,

[EahDataXFHmTEEE

DataXfIEMAFER AR AR LIS EEL Y
== .
RSN

TERFHART , BIFAIENERERTT | RIEDataXATEPENECSHEERMNERER | A REIEHILIAHBase =M
. [ERY , SNERECSSHBasetIBRAE—1VPCA , NIFEFERLRMBIIE,

BT Sparkifza]HBasel&5@hiR

hllal)i: 3

HBasel&s@hisz3F M Sparkifial , AR RBEEMARE = AHAIHBaseZ=Fir , ak&alihbase-connectorfdfk
HEDET |, ERFEThRAIFILJAVA SDKEEE

IREN IR

SOERERT | (EAtbithava APL[AiElL , BUAIRE 930020 , MNREBAMIGE , IBERARIES

P BAFERS

DUEZERT | BUARNAF & root , B9groot, EBEEEREERETXRAACLINERE  ZHEBRHERF

W

26



=EUERE HBase HBase 1&38hR

ZxINHBaselEs@EhRiGIEcE
BR— : EENHE

hbase-site.xm| NI FFIEEIR :

<configuration>

<!--

SERFRGERSHIL | TEiEH E NEAYSIREIEE R IR IS (TR A Mthi A1V PCARtEiE)
o

<property>

<name>hbase.zookeeper.quorum</name>
<value>|d-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020 < /value>

</property>

<l--

RBFAFPEZG , Bikrootroot , AIRIESLFRE iR
-->

<property>

<name>hbase.client.username </name>
<value>root</value>

</property>

<property>
<name>hbase.client.password </name>
<value>root</value>

</property>

Sll==

MEREERKE 7 IR =hbaseZFin , NFEHEEEconnection.impl&#l , NREKH T alihbase-connector , NFERE
lid=2 3

->

<!--property>

<name>hbase.client.connection.impl</name>
<value>org.apache.hadoop.hbase.client.AliHBaseUEClusterConnection</value>
</property-->

</configuration>

R~ 1B

BEFEBEConfigurationdiRINSEY :

// #rE&—Configuration

Configuration conf = HBaseConfiguration.create();

// SERFRIEESIL | TEIESI S NEATSUEEEEREIXE (TR MIBHEFNVPCRIRIHIL)
conf.set("hbase.zookeeper.quorum”, "ld-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020");
// RERPEET , BiArootroot , AItRIESCIRE AR

conf.set("hbase.client.username”, "root")

conf.set("hbase.client.password", "root")
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// IREE R T B =hbase2 i , NIFEE B connection.implS4y , ANSREKEL T alihbase-connector , NIZEEED
BEltSH
//conf.set("hbase.client.connection.impl”, AliHBaseUEClusterConnection.class.getName());

Sparkifzial~Gl

test(" test the spark sqgl count result") {

//1. #iNhbase ueifaE &

var conf = HBaseConfiguration.create

conf.set("hbase.zookeeper.quorum”, "ld-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020")
conf.set("hbase.client.username”, "test_user")

conf.set("hbase.client.password", "password")

//2. BIEESR

val hbaseTableName = "testTable"

val cf = "f"

val columnl = cf + ":a"

val column2 = cf + ":b"

var rowsCount: Int = -1

var namespace = "spark_test"

val admin = ConnectionFactory.createConnection(conf).getAdmin()
val tableName = TableName.valueOf(namespace, hbaseTableName)
val htd = new HTableDescriptor(tableName)

htd.addFamily(new HColumnDescriptor(cf))
admin.createTable(htd)

//3. FNREHE

val rng = new Random()

val k: Array[Byte] = new Array[Byte](3)

val famAndQf = KeyValue.parseColumn(Bytes.toBytes(column))
val puts = new util.ArrayList[Put]()

vari=0

for (b1 <- ("a' to 'z")) {

for (b2 <- ("a' to 'z")) {

for (b3 <- ("a' to 'z")) {

if(i < 10) {

k(0) = bl.toByte

k(1) = b2.toByte

k(2) = b3.toByte

val put = new Put(k)

put.addColumn(famAndQf(0), famAndQf(1), ("value_" + b1l + b2 + b3).getBytes())

puts.add(put)
i=i+1

}

}

}

}

val conn = ConnectionFactory.createConnection(conf)
val table = conn.getTable(tableName)
table.put(puts)

28



=EBERE HBase HBase 1E38kR

//4. BlEEsparkz

val sparkTableName = "spark_hbase"

val createCmd = s"""CREATE TABLE ${sparkTableName} USING org.apache.hadoop.hbase.spark
| OPTIONS ('catalog'=

| '{"table":{"namespace":"$${hbaseTableName}", "name":"${hbaseTableName}"},"rowkey":"rowkey",
| "columns":{

"col0":{"cf":"rowkey", "col":"rowkey", "type":"string"},

"coll"{"cf":"cfl", "col":"a", "type":"string"},

|
|
| "col2":{"cf":"cf1", "col":"b", "type":"String"}}}'
| )""".stripMargin

printIn(" createCmd: \n" + createCmd + " rows : " + rowsCount)
sparkSession.sql(createCmd)

//5. HifFcount sql

val result = sparkSession.sql("select count(*) from " + sparkTableName)
val sparkCounts = result.collect().apply(0).getLong(0)

printin(" sparkCounts : " + sparkCounts)

BT Hivein)HBasel&sEhR

EiiHiverhihbaseigxaJjar&

HBaseiﬁ‘ﬁH}iﬁhHlvelﬁlﬂ BE Hlveﬂ%HBaseE’JE‘t#HEh/ﬁﬁﬁli MREEEERATHBaseWERk, ALt
X == i BiYhbase jard,

ZH0A alihba onne
op16 11b]$ 11 |grep hbase
hadoop hadoop 26687536
hadoop hadoop 546195 i ! e s I
hadoop hadoop 20781 M hbase-annotations-1.0.2.jar
hadoop hadoop 8870 M hbase-annotations-1.0.2-tests.jar
hadoop hadoop 9362 M hbase-checkstyle-1.0.2.jar
hadoop hadoop 1118767 M hbase-client-1.0.2.jar
hadoop hadoop 512484 W hbase-common-1.0.2.jar
hadoop hadoop 191960 WM hbase-common-1.0.2-tests. jar
hadoop hadoop 122950 W hbase-examples-1.0.2.jar
hadoop hadoop 86957 M hbase-hadoop2-compat-1.0.2.jar
hadoop hadoop 35461 M hbase-hadoop-compat-1.0.2.jar
hadoop hadoop 12585 M hbase-it-1.0.2.jar
hadoop hadoop 422209 W™ hbase-it-1.0.2-tests.jar
hadoop hadoop 102077 W hbase-prefix-tree-1.0.2.jar
hadoop hadoop 3690744 M hbase-protocol1-1.0.2.jar
hadoop hadoop 56001 M hbase-resource-bundle-1.0.2.jar
hadoop hadoop 384728 W hbase-rest-1.0.2.jar
hadoop hadoop 3631080 M hbase-server-1.0.2.jar
hadoop hadoop 4712641 M hbase-server-1.0.2-tests.jar
hadoop hadoop 12547 ™ hbase-she11-1.0.2.jar
hadoop hadoop 10973 M hbase-testing-util-1.0.2.jar
hadoop hadoop 2477029 W™ hbase-thrift-1.0.2.jar
hadoop hadoop 115935 hive-hbase-handler-1.2.1.jar

1
1
1
1
1
1
1
1
1
1
1
1
1
1
d
d
1
1
1
1
1
1
1

-rw-rw-r--

1. fikRhive/libshbase FrkAIRTERYjar. WNEFLTIERRAIFTEjarsdd. iTEAEMRhive-hbase-
handler-{version}jar , IX2Hiveifa]HBasefYiZiEi8jart.

2. mltt T EkalihbaseFrAE Fimjar& 34+ ( FiBLAalihbase-FkhrYjart) , EAPRIKEHRIERTE , W
RIFKHB. FJLARK ) 28 Ahive/libER+

3. IR ZFitEhive/ hivercakE T /EsNHiveR - -auxpathSHUERE T hbasefkifiAy , FEITINEL
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AYjarEamk#avalinbaseFFSLaYjar
EERZRIRY SR
IRENERZI

SEREERE | EAbltFJava APLGEEE , AIREBAKIAE , BERAAKIEZ

REBP 2 ED

SIERER | BUARRF&root , Eivroot, SEEEHEETETXAACLIIRRE | THHERHAR
BEY

¥i5aHBaselHivel128IPIN \HBase 543 &

A aie]HBasefYHivetlZRAIIP , /AN AHBaseSEBFRIRRES , BUTELE , MNBRBESEIHREA
BB

HHivePELEFEESEL

fEHiveEEiEREHBase IS ERfNSE] , —fhEEEREThive-site xml34h, EXNEFIINGT
ECEIN :

<configuration>
<l--
SSRGS | TEES S NEASIREIEE R EIRG (TR MtbitFIVPCRIRIitiE)
-->
<property>
<name>hbase.zookeeper.quorum</name>
<value>ld-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020</value>
</property>
<l--
REMAFEER , Bikrootroot , AIRIESLARIELIEEE
-->
<property>
<name>hbase.client.username </name>
<value>root</value>
</property>
<property>
<name>hbase.client.password </name>
<value>root</value>
</property>
</configuration>

BS—AEEHIvefIClienthEZEAGSHNANES ¢

set hbase.zookeeper.quorum=Id-xxxx-proxy-hbaseue.hbaseue.xxx.rds.aliyuncs.com:30020
set hbase.client.username=root
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set hbase.client.password=root

LEMIXERESS | BirlLAfEHIive R B HithEFIHBase /bR,

Hivefgea s FEfEEa

WNRHBaseXAFE , JfEHiveHFBEiZBIE=HBase Xk

[root@enr-header-2 hive-confl# hive

Logging initialized using configuration in file:/etc/ecw/hive-conf-2.3.3-1.8.1/hive-log4j2 properties Async: true
Hive-on-MR is deprecated in Hive 2 and may not be available in the future versions. Consider using a different execution engine. (i.es-spark, tez) or using Hive 1.X releases,
hive>

- A hive clifpg<${7iE
- B HBase%:

CREATE TABLE hive_hbase_table(key int, value string)

STORED BY 'org.apache.hadoop.hive.hbase.HBaseStorageHandler'

WITH SERDEPROPERTIES ("hbase.columns.mapping" = ":key,cfl:val")

TBLPROPERTIES ("hbase.table.name" = "hive_hbase_table", "hbase.mapred.output.outputtable" =
"hive_hbase_table");

HiverdhahbaselfE AN EHE

insert into hive_hbase_table values(212,'bab’);

hive> insert into hive_hbose_table values(212, 'bab");

[WARNING: Hive-on-MR is deprecated in Hive 2 and may not be availdble in the future versions. Consider using a different execution engine (i.e. spark, tez) or using Hive 1.X releases.
Query I jt_20181014173030_00e99198-9005-4429-b011-dC7b36365020

Total jobs =

Launching Job 1 out of 1

Nunber of reduce tasks is set to @ since there's no reduce operator

Starting Job = job_1536221485395_0084, Tracking URL = http://emr-header-1.cluster-747 8/proxy/application_1536221485395_0084/
Kill Command = /usr/1lib/hadoop-current/bin/hadoop job -kill job_1536221485395_0084

Hadoop job information for Stage-3: number of mappers: 1; number of reducers:

2018-10-14 17:30:40,833 Stage-3 map = %, reduce =

2018-10-14 17:30:47,252 Stage-3 map = 100%, reduce = O%, Cumulative CPU 3.66 sec

MapReduce Total cumulative CPU time: 3 seconds 660 msec

Ended Job = job_1536221485395_0084

MapReduce Jobs Launched:

Stage-Stage-3: Map: 1 Cumilative CPU: 3.66 sec HDFS Read: 11867 HDFS Write: @ SUCCESS

Total MapReduce CPU Time Spent: 3 seconds 660 msec

- o T A A0S

[root@izbplekudigclejitib6dzZ ~)# hbase shell
: Class path contains miltiple SLF4] bindings.
: Found binding in [jar:file:/opt/apps/t-apsara-hbase-1.4.6.3/1ib/s1f4j-log4j12-1. .jar1/org/s1f4j/impl/StaticLoggerBinder.class]
: Found binding in [jar:file:/opt/apps/t-emr-hadoop-2.7.2.2/share/hadoop/common/1ib/s1f4j-log4j12-1.7.1@. jar! forg/s1f4j/impl/StaticLoggerBinder. class]
: See http://www.s1f4j.org/codes.html#multiple_bindings for an explanation.
: Actual binding is of type [org.slf4j.impl.Log4jLoggerFactory]
Shell; enter 'help<RETURN>' for list of supported commands.
"exit<RETURN>" to leave the HBase Shell

Version 1.4.6.3, r89ac288aSadd370c07548ec3ce25f6e1f3210d23, Fri Jul 6 14:13:46 CST 2018

hbase(main):001:8> list

DEFAULT.TEST_IDX
MY_TABLE
PROD_METRICS
SYSTEM. MUTEX
SYSTEM: CATALOG
SYSTEM: FUNCTION
SYSTEM: SEQUENCE
SYSTEI S

hive_hbase_table
trebtoy
tv
18 row(s) in @.2110 seconds
hbase(main):084:0* scan 'hive_hbase_table’
ROW COLUMN+CELL
212 column=cfl:valy timestemp=1539509446271, value=bab

1 row(s) in ©.0950 seconds

- fEHBasehENHIE , FHiEHivehEE
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hbase(main):005:@> put 'hive_hbase_table','132','cfl;val’, 'ach’
row(s) in @.0430 seconds

bab
Time taken: 8.273 seconds, Fetched: 2 row(s)

Hivelfif$3 , HBaseZ=tMiis

> drop table hive_hbase_table;
OK

Time taken: 6.307 seconds

=5 11DdS e 74

(<
hbase(main):008:0* scan 'hive_hbase_table’
ROW COLUMN+CELL

ERROR: Unknown table hiwve_hbase_table!

WNERHBaseXRERFE , AJfEHivehHBase/MRHITREL , FMERREMBRASTAF AIHBase B 832

hba EhbaseZE  FHputiliidZiiE
hbase(main):020:0* create "hbase_table','f"
@ row(s) in 1.301@0 seconds
=» Hbase::Table - hbase_table

hbase(main):021:@> put 'hbase_table','1122",'f:coll’, 'hello’
@ row(s) in 0.0190 seconds

hbase(main):022:@> put 'hbase_table','1122",'f:col2’, 'hbase’
@ row(s) in 9.0110 seconds

- HiverhBliHBase/NIBKEXSR , HEBHUE
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hive> create external table hbase_table(key int, coll string, col2 string)
> STORED BY 'org.apache.hadoop.hive.hbase.HBaseStorageHandler'
> WITH SERDEPROPERTIES (“hbase.columns.mapping" = “f:coll,f:col2")
> TBLPROPERTIES("hbase.table.name" = “"hbase_table", "hbase.mapred.output.outputtable" = “hbase_table");

0K

Time taken: @.129 seconds

hive> select * from hbase_table;

0K

1122 hello hbase

Time taken: @.181 seconds, Fetched: 1 row(s)
hive> |:|

fpRHiveRAFIMHBase EfFER

hive> drop table hbase_table;
0K

Time taken: 8.182 seconds
hives []

HiveEE Z12{FHBase:L g , AJ&* https://cwiki.apache.org/confluence/display/Hive/HBaselntegration

5 . BarEAsuiFHive X BXHBasetE B RAISnapshot SR BT HASENHFilesZ4F, ANERERAFEL/QIFEINENTS
NEERTEEREN.

B SLR R (Flink)ia1a)HBase =3 hR

ZHBaselBiE ST B =LATITERRSS ( Apache Flink ) 15[8), FAFPRILAIBHBase AR ZMIFlink RAI4ER
HEERE. BERERSES W E =St SRS H TR =EIERE HBaselREGERFA IR EIEE
HBasehR4E3K.

E(EFIHBaselBIBRAYRIFAFIinkAI4ERBE SRR | QIERAIDDLEGRT , FEEAIEIRIRAIEZIEIL,
IESRARAIEHINE S RS ST, Flinkifa[AHBasetZIRRERRYRE)ava APIEIMENE, FFREREIA
7groot , root, JNREMHEIENAR | BHRIRIZBF BRI SFIinkKERIRANESIER , FUAFH
ACLER, FIRDDLIEGIT :

ellfei:=s

CREATE TABLE hbase (

“key’ varchar,

‘name’ varchar,

PRIMARY KEY (‘key), -- HBasemraJrowkey=E&.
PERIOD FOR SYSTEM_TIME --#3R+RiR.,

) with (

TYPE = 'cloudhbase’,

endpoint = 'host:port’,-- HBasel&5&kzfYJava APLiiajithik
columnFamily = "xxxxxx',

userName = 'root', -- BFP%&

password = 'root’, -- Z543
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tableName = "xxxxxx'

);

BIRERE

create table liuxd_user_behavior_test_front (
row_key varchar,

from_topic varchar,

origin_data varchar,

record_create_time varchar,

primary key (row_key)

) with (

type = 'cloudhbase’,

endpoint = 'host:port’, -- HBasel&ighRkfY)ava APLj[ajitit
userName = 'root', -- BFP%&

password = 'root', -- ZF3

columnFamily = '<yourColumnFamily>",
tableName = '<yourTableName>",
batchSize = '500'

)

LSS TiE

WRFEAHZIRAYFIinkEERE | 152 RME =LA ERVES B SR VP G R)IRGH 1 TVPCHIM LRI TIE, dNSR(EMA
TRIZRIFlinkEERE | 1BHRIRFlIinkEEREFIHBaseEERBEER—NVPCT, BNRBEAAMIGEblEEHBase (&1
BEIEER) . TIORMMgHER T | B EMRFlinkaYHB8AYIPINZIHBase iR H4& ek

eIl

3T

=

REIERAIEFHESTENAZS. WERHBasef X SHIEFEIIZS | REH—THHISTFENR , BF
TERRANAEHREERIL/3 , BAMRESZEES | FaeRIEEUERI L. REMEERTERITIE. MR
RIRRID LIRS SMREIEDR. REMIIERIFERE , AR YLIEMSLZHBasesLBIR G S EF
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— I INREESE , FETRREVEERCEIETIRELFE R EE , MTPHEFMEMA.

[ElRFHBasetZERIAE T I TFHESEIN 7 AEE—IKRRANSADBINEE | 8 BaiERPISHREIEREIEEEE
REGEAFRES |, TIEARE R EIERESFHEFIEEMAE , MRBAEADBIIER , ALBL RSB

= =12 VS [S7F4£(0SS) 1GB/B ANty

2.5
2
1.5
1
0.5

0.2

. I
P wOEIASSDEE  =2EIAEMEE  wATHEOSS)

: \ \A AY

FHE L

RTFERTLRIIGSE |, fEA— IR =SB,

BIEERTRIHBasetEsahRSLHIRY , PIAEMSLREGEEESEW S FHEIISFENBE.

SHUGHER | 800 2
-1 a 3 vy e ot N N 3
E BRI AGB, XTFAGFEMAERIREIFE RSB
i
iz
smawere & [
NREGHERE ARSI BIE
iz BRFE , BIRBXR., EREHEHIa L, #HEQFTab , mEFHE.
CIREC Q G T# &R b XRSES Y W O &
< | SEfT e ey ed (HBase M AEIBISER) o &6 S
BHER
< Bz
s
O REMEIRINE
BESRE -
*® PRBSCHS
3 # JHE), RIE
& . REHBaseliEkR
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2.1 BIRALAEASTESTRE | IRETHRA BT RSB REIRIThRAE

3R

IR . STFEThREEEHBaselB RIS A2 1.8hRALLL , ZEFiRiKiiEKAliIHBase-Connector
1.0.7/2.0.7LA L , ShellEkalihbase-2.0.7-bin.tar.gzl At

HBaself3&hscFEColumnFamily ( Utk ) RANIREFERENE. FTLUGERIENFIE (&A% ) Y
Storageig NieFfiE. —BIRENREME | BBARXNERFIZIE (BEREYIER ) EUE | BaFREERE
i, HAASORZERRIHDFSTE), IREAVSARILIEERATERE , (BRI LMERIFRG | X5 IRINEEHT
(E5'8

ERMEHERE MY LAER)ava APIFIHBase shell5ERY, , 1E{EFJava APIgIE #%EBHBase Java API iF(a)3C
RYchfE TSRk Java SDKZEEF NS TS, E/FAHBase shellg] , i5i%IBHBase Shellifa) s chIE R
Shell S FEINECE.

ERINTEEL T

HBase Shell

hbase(main):001:0> create 'coldTable', {(NAME => 'f', STORAGE_POLICY => 'COLD'}

Java API

Admin admin = connection.getAdmin();

HTableDescriptor descriptor = new HTableDescriptor(TableName.valueOf("coldTable"));
HColumnDescriptor cf = new HColumnDescriptor("f");

cf.setValue("STORAGE_POLICY", AliHBaseConstants.STORAGETYPE_COLD);
descriptor.addFamily(cf);

admin.createTable(descriptor);

ERRBEER

INRREEEVE , TIABSERRTIIENBIERIZE STFENTIE. MRXMFIFRFEEEHIE  BAR
HEmajor compactionZ/5 , BUEASHNEISFAE

HBase Shell

hbase(main):011:0> alter 'coldTable', (NAME=>"f', STORAGE_POLICY => 'COLD"}

Java API

Admin admin = connection.getAdmin();
TableName tableName = TableName.valueOf("coldTable");
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HTableDescriptor descriptor = admin.getTableDescriptor(tableName);
HColumnDescriptor cf = descriptor.getFamily("f".getBytes());

/] BERNFERE ST

cf.setValue("STORAGE_POLICY", AliHBaseConstants.STORAGETYPE_COLD);
admin.modifyTable(tableName, descriptor);

RRBIESER T

INREMFIEFEEELNSEE | BEZHERE | TLABIT SRS, MRXMIFEPEEE
HUE , BBARBEmMajor compactionZfg , #iEASEFFEEF

HBase Shell

hbase(main):014:0> alter 'coldTable', {NAME=>'f", STORAGE_POLICY => 'DEFAULT'}

Java API

// BUEIEEES: https://help.aliyun.com/document_detail/119570.html

Admin admin = connection.getAdmin();

TableName tableName = TableName.valueOf("coldTable");

HTableDescriptor descriptor = admin.getTableDescriptor(tableName);
HColumnDescriptor cf = descriptor.getFamily("f".getBytes());

1/ RERNEERBNEAEE | BOAFHERGEE
cf.setValue("STORAGE_POLICY", AliHBaseConstants.STORAGETYPE_DEFAULT);
admin.modifyTable(tableName, descriptor);

BERFHEERER

FERHIBISTEERE , AUEERRISTERERRRT | FELU 257,

O RFHRENE

fE R LE, i AEMTEINS, BAERSTRIAY, 12, ERTEUREAH. . XFR7EE
{EMBtBAIE M ARENCH.

REFREES

Bz 800 GB ERZELE  000%

SR ERRRIRTabH
, IR RE—IKRAYS TR AR AEE RN,

User tables

group name: namespace: table type: enabled:
table name: =4
u
< NameSpace Tasbelre Description TableSize ColdStorageSize HotStorageSize FileNum RegionNum enabled Group
{NAME =:
I\
E
<
defaul
oMB 0o o 1 256 true
R \Ull
-
(¢ TS
e b & TO BamGe.
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BB

7N

Master: ecs.c5.xlarge, 4core 8G, 20GE =2 4RegionServer: ecs.c5.xlarge, 4core 8G, 20GE3:4=#2AN
H12§ : ecs.c5.xlarge, 4core 8G

Bitae
S avg rt p99 rt
R 1736 us 4811 us
BER 1748 us 5243 us

B8 KICR107) , 8511008 , tBEtRE{T1k , 164ES

BEHGetitRE
FAH avg rt p99 rt
ek 1704 us 5923 us
EES 14738 us 31519 us

1iB8: KiAZRAIBlockCache , ST£iER. BRICH107, 51008 , BEiRHIT1k. 8L , HIRILH 1k,

SBEEIScantdgE
b St avg rt p99 rt
ek 6222 us 20975 us
R 51134 us 115967 us

5iBA: XiAZRAIBlockCache , B&IER10%1 , 8511008 , thpi 28171k, 8L&FAZE , &RiEH 1k, Scanfy
Cachingig 330

A==

=S M

14T EIEIOPSHEARIE (S ELIN2S ) | FLATRREA B ETE.
2ENBIL | SEHTETEAARMEIHEY , TS S,

3R EEHAKREZEK , IREXMTHTRESEIERER.

A4 ML E=S AR ARIZ PR LARYIBEEE EIOPS 880 | B,
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5ENTFIT N core D REESEIEAEBI 30T, MRFEE N core T REITEEAIIEEAISEE | AT
BRI,

REGHE

1=
=1

EBEAMIEZET | —KEPIIRRO S EIEMERRRHER U ER IREIESE NSRRI , FrXE
DHLEIRAEIFEX | IANTRERSE iR | R0 SRR AR AR T B R AR
o WAL EIRNEHECE R A HEE AR MARKIHEFMERNA | [EZZHBaselE8MuSAD BINRENIZTE.
B R HBaselEIRM U EURIRAFTHIEIENE | FRIEENREENA A BSR=EZRIL/3,

HBasel3BhRFER—aKRELI T HIRNISAODE | RRASBNRIERFIRENSHD REEMNERTRILE
RIIEESERES. ERAFPNEL LMEER/ L FREEAER  £ERNEEY , BRREERETES
Hintai#& TimeRange , RFRIESRA Bt EAMNZEEREIERKIER QEIER. MAFMSH&E—K
& MRAFJLFHEIERIER.

FANRESE MK NE— (EREEHIEIREAMIL-THBasel— MU SE)

JRETMA

RPER LR EUESARIAD AR . HBaselBa=hR kI FE R S N\ EIRAIRTEIBLER) AR A D R =k R
Gieh, HIESAAENEMEL | EERERSISEMETR. BRI LR EEERIS R R
R, BIETLNAENS | R LSRR,

O %8 gl o
v BEERIEELSA | R E o) o Memstore
o ﬁHE ®i“- Hot Layer - ,
Y ESHIRAHTIERA | RTHAIRN o} ‘
ieERE :"‘{ pyli
v EFFEVE : SRS ST ] coiowarie Jf ] couomerie R e

v SRSRE, RERE
v EHRESRETFERNE, EREE

| I [
SSD 4% 17k (0SS)

v BRENE -

\

J

375

R AFEETHEEEE HBase IR RIREZ IS TFHERI2.1.8 AL | , ZEFEsikifiERKAliHBase-Connector
1.0.7/2.0.7LAE , Shell&3Kalihbase-2.0.7-bin.tar.gzlA
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7EfEF)ava APIgIE #ZRBHBase Java APl if[a)s iy sem)ava SDKLEFSHECE.,

fEfEEFHBase shellfi , FikEEHBase ShelliEE3AEFRIZEFERMShell FEFIEE.

FHERFIETDRE

B2 STTEER IS TIETNRE

NREBSHADTRE

FBPE(ERIS R el LARERTEECOLD_BOUNDARYEXI4S & #AiIA5K., COLD_BOUNDARYRIEENIARD , 4l
COLD_BOUNDARY => 86400 {3 86400% (—X ) BIB ABEIESH BRI SFEN R L.

BRSO BEREES , TRIEFIENEMHSEACOLD , IRERXITIIFENEIHRE AT COLD |, BikiRSHE
S FRE SRR RIS

Shell

/] BIESHADER

hbase(main):002:0> create 'chsTable', {(NAME=>"f", COLD_BOUNDARY=>'86400'}
// BSOS S

hbase(main):004:0> alter 'chsTable', {NAME=>'f', COLD_BOUNDARY=>""}

/] AEEEENREERAD B SEENSANBEL Rk  BALAY
hbase(main):005:0> alter 'chsTable', {NAME=>'f", COLD_BOUNDARY=>'86400"}

Java API5=,

/] FESRDBEER

Admin admin = connection.getAdmin();

TableName tableName = TableName.valueOf("chsTable");

HTableDescriptor descriptor = new HTableDescriptor(tableName);

HColumnDescriptor cf = new HColumnDescriptor("f");

// COLD_BOUNDARY igESHAOBERESRSR , BALAR, MEIFRRIRZEIRIEURITIL 0L
cf.setValue(AliHBaseConstants.COLD_BOUNDARY, "86400");

descriptor.addFamily(cf);

admin.createTable(descriptor);

/] OB O S

//ER  HFEfMmajor compaction , #iEABEMNSTFiE_ EEEIFERE L
HTableDescriptor descriptor = admin
.getTableDescriptor(tableName);

HColumnDescriptor cf = descriptor.getFamily("f".getBytes());

/] BUBRROE

cf.setValue(AliHBaseConstants.COLD_BOUNDARY, null);
admin.modifyTable(tableName, descriptor);

/| N"EEFENFRRESAD B , BEENSATBS RL
HTableDescriptor descriptor = admin
.getTableDescriptor(tableName);

HColumnDescriptor cf = descriptor.getFamily("f".getBytes());
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// COLD_BOUNDARY & E$AS BB RS , BT, REIFRRIKZBIHEIRIFL LR
cf.setValue(AliHBaseConstants.COLD_BOUNDARY, "86400");
admin.modifyTable(tableName, descriptor);

HEEA

RS '%E’J%'ﬁ%Li‘%E’ESG‘E%)\ETm%—ﬁI FAFEILAZ/EHBase Java APL i3IS hRI S =Ua & (R FEAF
JavalESXFRHITEIEEAN. HENSARIRERERIZSRITE. SRS FHEEREE (=2 ) . i
ERERIHER | ﬂﬂ%ﬁ?‘“f%ﬁ%ﬁ’ﬂ—%)\ﬁ?@#ﬁﬁcoLD_BOUNDARYu%E’J{E , A& TEmajor_compactAdFAE|
REEE | S fE e BFER,

HEEH

BT LPEUERER—KERT , AFLBERFEEN—KRRE., AERdEF  IRAFEmRNEEEERN
HIREREUERE ( BB EFCOLD_BOUNDARYIRERIE ) , AJLATEGetal & Scan_ LIREHOT_ONLYRY
Hintsk &HiRIRSS s REIARXKEERE. I%?‘ Get/Scan_tigE&TimeRangek[REEFEUENIATE , RARIREE
WETImeRangeJ%iExEE'EﬁJME RKIERRSHEE., ESXEEDRENAXISIEERENZ , FEES
FHZR SRS (FSEHEN ) .

=3zl ]|
Get

Shell

// NisHotOnly HintlIEi8) , AIRESEAEISEUE

hbase(main):013:0> get 'chsTable’, 'rowl’

// #wHotOnly Hintl9&18) , REEREiERs | MrowlZ2ELEET  ZEARISEE

hbase(main):015:0> get 'chsTable', 'rowl’, {HOT_ONLY=>true}

// #TimeRangefU&E , RASRIEIRERITimeRange 5COLD_BOUNDARY$#vo5 RELHTH SRR EE AR XIHATEL
& (7ERTimeRangefERN A= ETEIE, )

hbase(main):016:0> get 'chsTable’, 'rowl’, {TIMERANGE => [0, 1568203111265]}

Java

Table table = connection.getTable("chsTable");

// ResHotOnly HintlIE8 |, AIeeaEiazliesuE

Get get = new Get("rowl".getBytes());

System.out.printIn("result: " + table.get(get));

// #HotOnly HintR9&El , RREREIESS |, Wrowl2ELEFET | ZEARISEER
get = new Get("rowl".getBytes());

get.setAttribute(AliHBaseConstants.HOT_ONLY, Bytes.toBytes(true));

// TwTimeRangefIEiH , RASIRIEIREAITimeRange 5COLD_BOUNDARY S FEHH TSR EE AR X 1HIEL
¥ (iZRETimeRangeRISREDRIIRIE )

get = new Get("rowl".getBytes());

get.setTimeRange(0, 1568203111265)
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Scan

R : I8 scanAigEHot Only , BiETimeRangeB &4 XEtE , MEHITHESEIBTREIE RS HER
, XEHRTFHBasefIScan[FERER

Shell

// FsHotOnly HinttyEne) , — S EazI$EuE

hbase(main):017:0> scan 'chsTable', {STARTROW =>'rowl’, STOPROW=>"'row9'}

// #HotOnly Hintfy&i , REEaREiRss

hbase(main):018:0> scan 'chsTable', {STARTROW =>'rowl’, STOPROW=>"row9' , HOT_ONLY=>true}

// @ TimeRangefI&if , KRAESIRIEIRENITimeRange 5COLD_BOUNDARY $#45 R TSR REE AR X RIS
& (FERTimeRangeAERN ANZFATEIE, )

hbase(main):019:0> scan 'chsTable' , {STARTROW =>'rowl', STOPROW=>"row9' , TIMERANGE => [0,
1568203111265]}

Java

TableName tableName = TableName.valueOf("chsTable");
Table table = connection.getTable(tableName);

// FsHotOnly HinttyEs , —EaEiazSEuE

Scan scan = new Scan();

ResultScanner scanner = table.getScanner(scan);

for (Result result : scanner) {

System.out.printIn("scan result:" + result);

}

// #HotOnly Hinth9&El , RSEaREiEERs

scan = new Scan();

scan.setAttribute(AliHBaseConstants.HOT_ONLY, Bytes.toBytes(true));

// #TimeRangefV&Ei , RASIRIERERTimeRange 5COLD_BOUNDARY;$#voy RELH T ISR R EEIAMNN X AL
& (FFRETimeRangefJERALAZFRTIEIE )

scan = new Scan();

scan.setTimeRange(0, 1568203111265);

=

1. SRS BERDNSXRZAFRIREEE | EEERIZIEERND , BPRESSHO BRI SIEREZ
#_EHOT_ONLYRY#RE ( 5t & iRBaITimeRange REKRKX ) . MMRAFPEAREKESELETSXEYE , Mo
e85 B COLD_BOUNDARY £ R EREFSH,

2. IR—THECSESHIEX, , (BX—TEEEEH , EMFRESERK , IFRIREBHOT_ONLYEE
\iX—17 (HEIREMNTimeRange RERK ) , WRSREIX—TEFMNFER (HAK ) . REEEENERE
HOT_ONLY Hint , < TimeRange , BifiFTimeRangeBs= T Z{TEUBBNTIEFTE , AREEIREIX—
7. EHRENNBEHNSKNOEHERTER , IREMEEMSEUENTX , NATEEER
COLD_BOUNDARY$# 0 REMNIZBERES

BEERTRETEREGRERIA/

EEREERFNERTabY | JUIBTRE KRR ERA/INIREIEERA/N. REIRRREHAR
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=%, BstEREERTT | B Tflush , BEIERSEIRE E , FiBHh{Tmajor_compactEliizBES

User tables

group name: namespace: table type: enabled:

table name:: =80}

< NameSpace Description TableSize ColdStorageSize HotStorageSize FileNum RegionNum enabled Group

TEVTE
' TO

B TIRE

EEEEN (Scan) HET , ERAHIETREE AKX |, tLINEII— M EFIFEITE. PFIERCRE. BE
HNRMEERNFTRIENS RS | BRI ERREANRENE. X MART , HiBAIScan ( A%

Hot_Only ) SFHTHETESHENE , SEUEKIEEE TR, MEFRTINCEINREIES | SNTSREREE

, RERSIENFEASE R (WBFRT T—REE ) , I2XERREE | BOREHEIAE , IBAHEK
MR,

FEHAEIRMAEN , REEScan EIRECOLD_HOT_MERGEEMRIA. ZBEMHIE X2 AEaMEiEH
R, EREETRRNSIEES 7 |, AP NATEREANextREN F—REHE | NSTHAEESEUE.

Shell

hbase(main):002:0> scan 'chsTable', {COLD_HOT_MERGE=>true}

Java

scan = new Scan();
scan.setAttribute(AliHBaseConstants.COLD_HOT_MERGE, Bytes.toBytes(true));
scanner = table.getScanner(scan);

P

1. ER—TRENSSREUEINSEIEE D FIETREER | BoFBETFLEUR , LLUFHIEHER) , ok
HUBLATHRE | SFEZITHNERNERSSFRIER , BlscannenXEIfIResultEES T , X FF—Rowkeye
BRI IRIAIResult,

2. BT RSCREPEGE | BRESEEE | FEREIRMLITIIERE | TERIEERERN S BIEERIRowkey—
EAX TR ERAEHRERIRowkey , BIScan{SRIResut SRR , (ERSUEFNSEUENZERESENER
iFZRowkeyB R (20 THEAdemo). HERPISLRSART , BFLAUEERowkeyiRit , fREEscanfIZERA
IRFE . LKAMTERIARSE . Rowkev=FRFID+iTEAAIERE . F#EANAPKITRENERERN
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//fi&rowkey 5" coldRow"RIIX—4TRILEIE , rowkey/5"hotRow"HIX—1TA#EHRE

//IEEERT , BFhbasefJrow2FEFHES , rowkey/s"coldRow"AUIX—1T4LE " hotRow" IX—1T5EIREL,
hbase(main):001:0> scan 'chsTable'

ROW COLUMN+CELL

coldRow column=fivalue, timestamp=1560578400000, value=cold_value

hotRow column=f:value, timestamp=1565848800000, value=hot_value

2 row(s)

// ZECOLD_HOT_MERGERY, scanfiSrowkeyllF4%HAA , PEHRELLQEURTIRE] , FIREIRIERS , "hot"HIET
"cold"AYBIE

hbase(main):002:0> scan 'chsTable’, {COLD_HOT_MERGE=>true}

ROW COLUMN+CELL

hotRow column=fivalue, timestamp=1565848800000, value=hot_value

coldRow column=f:value, timestamp=1560578400000, value=cold_value

2 row(s)

tR#ERowkey R HIFERI S EHERTS 7

BT BISAKVIRTEER 2, HBaseliBiRiE Si5iBid Rowkey YR Lo ERSRIX S EURANISHY , ANF
FHIRowkeyEL & — Mimestamp , 183EAR ST parseiXMtimestam XX THUESH , TIAZIRE
KeyValueRIB \BHIEEE, ANEFRIEKVENIERKIS SHISERERPER , WDE T AT LS
HBaseZ&EKIAA)fEFETT %,

RS- =10

SNRFENEREESI

4

~y
1

EMRERE—RFES

—KEslE

HBase[RAEIRM T ERES| , Blikrowkeyl ) “HHIHEFIIZRS]. ScanmaJ&TitrowkeyZR5 BRI TEITIT
fid. RUZRICEC. SURIEIASIRE. (EEFEEMrowkeyZ SMIFIFHITEIR , NIRBEERH ilter{EIEERY
rowkeysBEIRTEITISIE. BAEEErowkey;elE , NFHITEFRAME , MURBAERR , ERRTHEL
ERIE.

BEMRRSETFRHBasefIZHETANERE. tLIIEE AR BERE—KR(FFE 4R _RE5|
), BERBEIESHESolrEE ESIXFFRIFNBRFHITERS |, &Solr/ESIXIFIHERE 1Zm , IR TEARY
ad hocEIfJgES] , ZHBaseMEEM TEXHKIRS. X, AT BREXEINIRFRISBINT LR,
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Solr/ESEISAEK , (BEXF AR BEEREEIEIGERR " FCHAF7)" 2’k Al

, HBasel@s8lRieH 7REMNESB - RE3IMRAE , BRI ABRILETH, EREFHBase , 1247
BANBEILSHEE. XNMNRSIAREMENEFERSE , EHTESRNIER , THESHRAEEEENSS
R5H=R. TELSH THBasetEs@h 5PhoenixfEZ5 175 FRIMERERTLY

EBRTALL (BH) SHEMA L 5.7X

mmmmm

Tl BN BERSINENEEES | AENEHBasetiBR — K25 [FIDDLAIDMUR(E |, iTie—&ahkE
&, gNrowkeyRI —HHRFFRIELAREIRMARIRRE , &5 , LHERLIRIIFAQ,

EXHZ

EBIITNERMZREIE

create table 'dt' (rowkey varchar, c1 varchar, c2 varchar, ¢3 varchar, c4 varchar, c5 varchar constraint pk primary
key(rowkey));

create index 'idx1' on 'dt' (c1);

create index 'idx2' on 'dt' (c2, c3, c4);

create index 'idx3' on 'dt' (c3) include (c1, c2, c4);

create index 'idx4' on 'dt' (c5) include (ALL);

=505

R IRNERFFHEEZRSI7. Ehanidx189cl | idx289c2,c3,c4, F5|IFIREINFRE T R IR FHIER
7R, RE—PRIINRSIFRBIIRS| , BEIMRSIPIRFRASERS|. XTERNEARPERSIE , LIRS
FIANERSIR | TS ISCRESERI I —T5.

TURS

MREAPHAFENIIERSIRERE  WEENEERAETHER. EOMIFR T, BEERATETE
EHMIZIRRPC , SEERRTAIBEIEMN. Rt , BIIEHRASEARE , BERFRFITRERS RS, K
BRAERS INEIRBEEER. BITRIIERS|MTRES|(MNidx3Fidx4) , BiEBEZR5|(Covered Index),

EBESTA |, FTRERIBINFSY , EIt , HBaselZ@IRIRL T TTRATES) AUEN(Aidx4). R3IREBH]
TURERNFBS , NBRSILSSEAL,

{EFERIES
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- IRSSEEARAEEK 1 2.1.10K% AL |, MRFEMIRAZ FRSEEF | I5EEHIE LR/ MR

- BEFIRIRAESK . FHEalihbase-client 1.1.9/2.0.4L4 k , s¢&alihbase-connectorl.0.9/2.09LA k=
, ¥ MlJava SDK%&%E

- ShellfRAEsK : FZ alihbase-2.0.9-bin.tar.gzlA FRRAS , iEifiiEIHBase Shell FE R FThRIGEIR
Shell,

EHE=5((DDL)

Ai@idHBase shellflJava APL#{TZ5|DDLIEIE. ATNAa)fERIHBase shell>ki#17%5|DDLIEIE , XF
Java APIY(ER , AT A& AlIHBaseUEAdminfUfE <21 1%.

TERshellay SRR 7T FERRIDDLELE

# BIEEERS|

# JyEFRItEIEZS|idx1: create index idx1 on dt ('f1:c2', 'f1:c3");

# TIARERTHIFFES , i£= COVERED_ALL_COLUMNS E—/XKE=x |, BAEESZHERE

hbase(main):002:0> create_index 'idx1', 'dt', {INDEXED_COLUMNS => ['f1:c2', 'f1:c3']}, {COVERED_COLUMNS =>
['COVERED_ALL_COLUMNS']}

# BEZRS|schema
hbase(main):002:0>describe_index 'dt’

# ZFdtAYIdx 15| , LAY , EFdiAsEERidx1
hbase(main):002:0> offline_index 'idx1', 'dt’

# MERidx1iIxN =
hbase(main):002:0>remove_index 'idx1', 'dt’

TEEHTIHFEN A,

BIEERS|

hbase(main):002:0>create_index 'idx1', 'dt', {INDEXED_COLUMNS => ['f1:c2', 'f2:c3']}

AERABIEZRS|idx1 , R3151824, fIFIERTAIC2F |, 25Uk FRYC3Fl. IRBTTRG.

hbase(main):002:0> create_index 'idx2', 'dt', {INDEXED_COLUMNS => ['f1:c1']}, {COVERED_COLUMNS => ['f2:c2']}

AERJEEZRSlidx1 , 5150821, ISR TEICIZ , AR5 FRIc251,

hbase(main):002:0>create_index 'idx3’, 'dt', {INDEXED_COLUMNS => ['f1:c3']}, {COVERED_COLUMNS =>
[[COVERED_ALL_COLUMNS'T}

idx32TURAtAIFFES. FELt , ShidSHEII—EARASREER. [FECOVERED_ALL_ COLUMNSZE—X
x| FRURSIRESTRTIRNAES. At , FEFREXNMEFZERTIZ.
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PRREZRS |FRAIschema (5 |5/ TR ZIN | BFHRERS IZRAIAERFE | fIa0

hbase(main):002:0>create_index 'idx1', 'dt', {INDEXED_COLUMNS => ['fl:c1l’, 'f2:c2'}, {DATA_BLOCK_ENCODING =>
'DIFF', BLOOMFILTER => 'ROW',COMPRESSION => 'LZQO'}

BEZFT|schema

B liste ST UEEERRERENZRS % , Fi :
hbase{main):@23:8> list
TABLE

dt

dt.1dxl

dt.1dxZ

yhil
4 row(s)

Took @.0129 seconds

= ['dt", "dt.i1dx1l", "dt.idx2", "yhl"]

@id describe_indexas & A LIEEIEEERAIFMTEZERSIRAIschemalSE | 40 :

hbase(main) : @24 : @ descr‘ihe_index. "dt’
Index [idx2] on [dt] (fl.c3 ASC,fZ.c4 ASC)

Index [1dx1l] on [dt] (fl.cl ASC,f2.c2 ASC) includes (E@ALLEE)
Total 2 indexes found for table dt

HERZ=5 |

5EBrIHBaseZxz— , MIBRZRE tEEE A (offline_index) , FEflik(remove_index) , 40 :

# ZFHdtRYIdX1ZR5| , A , EFdtASEEHidx1
hbase(main):002:0> offline_index 'idx1', 'dt’

# MpRidxLiX N
hbase(main):002:0>remove_index 'idx1', 'dt'

IR, FREfEAdisablersSREARS|. MRRS[ZFoffline , FFANEISHAFASEXIKRS|F

AEEENFERSR , HELEERLER

EA—KELEHIRIIRNNFIZERS AT , create_indexm <SS RTEERANDLEUERLEIRS IF+H. Eit
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, WMEFRIRART , create_index2IEEEERT, T2 : create_indexiIEUER SIS EERESHIITH , BMES
#Ehbase shel#12 , #UERESESHSMEHITTIE | BEEWESTHK.

FRENSFHBRLATEZRS 988 |, Rlcreate_indexBI ARELZHEEUE  MERFP 2T — M SkitAR
[REREIERIS TR , FHETMERS IKSES activeskH TEHER S 25 5Tk,

15IA)Z5](DML)

AT BiEidjava APIEIAE1ZE3](DML), HBase Java APIRIERL(FA | iEEREIEES I HBase Java APL i
[A)3ZH,

HREEN

FAPAREENRRSIRENGIE. SEFRE , HBasexBaiETERLEIEMBRIRS RSP, HBaselEi@iR
RERSEINEN , B | BEXRNSBESEMEMBRSIR | FERNRSIFRBEHE , SRFEF2IREE
B, JLUNATRANEESGER

- 52— BERME , AXREFTILASZIRIRIEE,
- SR THEGERS | ERMRSIRAO—ENERR | BRIERE I, BDEAEER , EAEAE.

HEEA

SRRBHIEERM , BPAFEERARHNRS IRNER , RFRUSEKRRANERNER. HBaseld
SRIRAIRIEZRS IR schemaf I EIFE BN RRAENRS IRHTEIA. BidFilterkiirETIFrowkeyhY
BiREM , fian

byte[] f = Bytes.toBytes("f");
byte[] c1 = Bytes.toBytes("c1");
byte[] value = Bytes.toBytes("yourExpectedValue");

/] ST select * from dt where f.cl == value

Scan scan = new Scan();

SingleColumnValueFilter filter = new SingleColumnValueFilter(f, c1, EQUAL, value);
scan.setFilter(filter);

pET=

- WNSRBEFILESS , GREATERER M , BETSEURAOHEFRIE , FiEE LM IhREFRYR R SEnavHE

FlaE—5
- MREFTLAGPERS| , KRS Bn0EsetFilterlfMissingig & Strue. MMREBTEdHFERS| , NS
{EFscan BECERE

BidERAFilterList , ATLASEHlandflor4NEESHE , LIFRAESZRNEASEME , Hia0 -

1/ ENF where f.cl >= valuel and f.c1 < value2

48



=EUERE HBase HBase 1&38hR

FilterList filters = new FilterList(FilterList.Operator. MUST_PASS_ALL);
filters.addFilter(new SingleColumnValueFilter(f, c1, GREATER_OR_EQUAL, valuel));
filters.addFilter(new SingleColumnValueFilter(f, c1, LESS, value2));

HBasetZEhR 2 AREFilterLAR RS |RIschemaB s FSENRS IFRHEITER. BNESN TXHERMH—
o

HMTORE
BFSEHIHEFFIRRE

HBase/RAEAPIRE—FhEiEE byte[] , FLALBT ZiHHEIHEE, Eit , FrAWS HERRERS R R R/
byte[l. X#hiw REEIENIRIGHIFF S EmMbyte[| 2 SRIHEFIARE. FAIHE , ELIERIEEURIHIFRIEAR
35, HBase clientfyBytess IR T ZipRB Sbyte[|Z BAVEE MR , (EIXLEO(NEATFOMIES , MAE
FBFaE. TELANEREAFIA T IXANIR

int3&E =t ERPRASD - FrSAIREE
-100 OxFF FF FF 9C 0x7F FF FF 9C
-1 OxFF FF FF FF 0x7F FF FF FF
0 |mmp| 0x00 00 00 00 |WE)| 0x80 00 00 00
1 0x00 00 00 01 0x80 00 00 01
100 0x00 00 00 64 0x80 00 00 64
0 0x00 00 00 00 0x7F FF FF 9C | -100
1 0x00 00 00 01 0x7F FF FF FF | -1
100 | 0x00 00 00 64 0x80 00 00 00 0
-100 | OxFF FF FF 9C 0x80 00 00 01 1
-1 0xFF FF FF FF 0x80 00 00 64 100
iR | AR | UIEEX” IEREROHFR

FEA , BEETHBImEHEBytes.toBytes(int), AW , HFERHKSSNERT | KifAbyte[| ZEHNIntAH
1R, Zae @ SRR, WFbyte , short, long , float&£E! | AT, Eit

, HBasel3@hiR it T #H T B3 org.apache.hadoop.hbase.util.OrderedBytes({k#i 7 alihbase-cliental &
alihbase-connector&BRT LK EZR)SRARRIXNMEE. TEZEFIRIEERE

/1 IntEESARFRIbyte(]
intx =5;
byte[] bytes = OrderedBytes.toBytes(x);

// byte[l#&#z7int
int y = OrderedBytes.tolnt(bytes);

e P YNESE =N
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A5 HBase R RAMARIEEIAR T RS 1R, MHENNR , BUERIRITE. XE—FFRBO(Rule Based

Optimization)sklg. HRIEEIRFMATLAandERRIFERIFMSIEERS IZRAR | ITRIEER &S
REIRIFARRERNERIERS|. TEEANBE —LRFIsRIERX—HIN.

BRIRBINTERMRSIF :

create table 'dt' (rowkey varchar, c1 varchar, c2 varchar, c3 varchar, c4 varchar, c5 varchar constraint pk primary
key(rowkey));

create index 'idx1' on 'dt' (c1);

create index 'idx2' on 'dt' (c2, c3, c4);

create index 'idx3' on 'dt' (c3) include (c1, c2, c4);

create index 'idx4' on 'dt' (c5) include (ALL);

EEUNTESA :

select rowkey from dt where c1 = 'a’;

select rowkey from dt where c2 = 'b' and c4 = 'd’;

select * from dt where c2 = 'b"and ¢3 >='c’ and c3 < 'f}
select * from dt where ¢5 = 'c;

TEZENDHT

(1) select rowkey from dt where c1 = 'a'
apPER5|FRidx1

( 2) select rowkey from dt where c2 = 'b"and ¢4 = 'd’

a5 FRidx2 , NFEHIEREC = 'b'&E01T , ARZEITIRG = d'#iTiE. BRUEERSIHIZ—
, {BERwhereg{4f/DC3%) |, FToiEILED Lidx2AIBIER,

(3) select * from dt where c2 = 'b'and ¢3 >='c'and c3 < 'f'

ARFRZRSRidx2 , FeEIES, (BENRselect * , MRS IREFARBIERNAEY , AMETARSIZE &
BRE—RER. BEEERN , EERrowkeyTREMETRIIS MY | B , ATRERIEFEZXRPC, EIE
RIEIEEA , RTHIR,

(4) select * from dt where c5 = 'c’'

apFRERS |FRidx4 | e, EAIdCRETRES!, kL, select “AFEREER.

Hit , BRFEESIREAREICRE TR IRRT | FEBFRR—RIETEBER SN, RTREIE
 XEBEARMUHFHTIFARIFITIE. BXENEETLIRE (BURERS RITSNK) | UEH—SH TN
FRtFZR5 I,

LIRSPRE!
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- ARIFFRALUBREBZRS| , tidtEZ5lidx1 , footBrlLABZRElidx1 ; BER—FX FARITFEREER
5|

- RegAversion = 1R9FRERS| , FIFHSRARIFRERS|

- WBTTLNERERS | AR AR5 IREETIL | B3IRSEMNMBRETRNTIL

- R |FImEAEE 3

- 517 + FFKrowkey , SUKEAREEEIT30KB ; REINFERAATL00=HH5IERZES |5

- BANERNFS IR NSRS @IS

- —IREERZREGFT RS, FOFEER5BXEEE(Index Merge Query)

- B ERE |NSBERIEIERLEIZRS P , WAKERS |28 Hcreate_indexan SFERIEK. F2 6l
$EZR5 | RITHRESTEARSKIT AL,

- scanfi¥filterdh , {X3Z#FBinaryComparator , HffFAEfticomparator , NIEHSIBATERIES
(A=Hbss)

THITHEERE AR LB —LPRE |, ATLA , BRI
- REOERS|  RERS| , FRLHELE  BEEAPT SR H LRSI,
- BENEERENEE

XFERSIEALAYERRRE , ILETETEAR = HBase 28 aE T HE1A,

ENIHRERIRSS (Solr)

=iV AN

SoIr@nH &M IERAIRIELKRZ—. SolrsTiFBEMERNIZFMHEIIMENERS|. BI%E&HBase, Solr, &J
ISR APRE A #FEHBaseISolrFBRIA , NS LIRS ISR ZRIRSS.
HBase+SolrEAT : FERFAYIEENIE , MERFEHNFREENGREEN—NBS , FERESHE
HESEIRSS. fian

- BRI R | SEFEARNTYIRGER | ARRES N FRESASEIFRMY

- RBEEIETR  REAEBEFICR , ANSREERERERRMASIERHRBNEBRIICR

- ZHNEER. BRERREDR  —RFFAENBR/2RER  ARERELSERMGHITERE
EERER , LIBEMSAPESERERE.

Z=HBasel BRI 2 NS |IRS FERLS T HBasefSolr , BEBBEnNGAEF S AHBaseIEIESCIIEURES
AZlSolrth , ARFTEWNEHBasef1Solr,

EEATRES , BR2ERFENHBasef1SolrizBRIA] , BDSi#/IHBaseZSolrfIELEIE |, Sc23tAFER
, BRRFEEEIHBasel BB MRAIIMRAATESZ, IEXINEBERS IRNIZOERME , BIRISSRERS RS,
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— HERS 553 P L ]
BER3| | HBaselfiME ------ “>  Bds  r---->
_ TUHUE EIESolr
«—
TELE55T |, HBase , ¥

ELE@EBDSHISoIE LR LRI A TR | FILAFITLIGESFER. MRSolrsgEhRE  RFEES
Solr&sEf. WIERBDSHIRSEEARE , ATLIRIZH ZBDS. HBase/BDS/SolraJ LA X sEFATIA SIERARAINL
B, HEH=FZEEEMRT , A2EASoIrAEZCPURIREM MHBase , &Rz, IHZAIFERSKIE
PR T BERRA | 12T+ T ERRIEEASEX.

WaSLisra

{EFIHBase+Solrfy A R EE S WL HBase a8 RFIBDSEERE, HB7fHBasel & A T FES X ZS|Ih8E
, FTeRRSOlrfMaSCANKEX, BERE IIMSLigRg

fEFatERE

SRR JHIRG S

Solr&R{ESCEE

ZSolrEx{E3CH

ERERRZ P

AR

- RS FHREEHBase S=HBasels8 ki T 7 S Ma R RIIEEEXIEL

- RILERBUAVPCL | FHRIEE Fin SRS imtFE—RSTRX

- M9 SeR2 ( B ) #isaI=] BIX B5Thk

- FHREEHBasefAtX1.4.90AK , ATXILL5E , EFE-MapReducetZitiIHBasefRBZEN
(EMRERZS: EMR-3.20.0)

- HBasel&3@hRATMR A /91.5.1.2
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HBase 1E38kR

;:

EHBasefE

B

CoreT5smfii &
CoreTR#E

Core 5 REATI mRBLE K/
CoreT rmiR2EEY

Masterm St &

HBaselGBhREERFFT

B

CoreT5s i &
CoreTTm#E

Core 5 REATI mBLE K/
CoreTi iR 2EE

MasterTirafic &

VA =R

BR
ENTREE
EOTREE

Wi TR

PITFE

[T

RE
16C32G(ecs.c5.4xlarge)
3

3.2TB

[Ekvea:s

4c8¢g

i -

K&
16C32G
3

3.2TB
[Ehiea=

4c8¢g

RE
16C32G(ecs.c5.4xlarge)
1

AHBench2H 8 =HBaseFBATR & AIbenchmarkillit Ef4.
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IZUAEH &R T = HBasetRetE @R M REE Z BRTE ERIYCSB(Yahoo! Cloud Serving Benchmark)llizt&e
&, UEEsl, SRS, BZUXEY  BUBdEREES , —BhTHERENE.

THIR

MTEtiE FE AHBench , _HERIENZ iR EfRE,
N—
TS

ISHRRENZ RS TIMEHE |

- Linux&%e

-JDK 1.8 +

- python 2.7

- BN EFiRCPUECE M= 16Coreld &

BCE
EcEHBaseSEEF il (14 50)

- fEAHBench/conf/hbase-site xmIF i BEEEZNAHIHBaseEERF AL,
- zHBaseR I FREMFTLAS% 5 HBase Shell ifia] PRIBCE zkiBII—T5.
- zHBaset8EIEsBIR T LAS% HBasettaEIEsBhR-tRIENIJ-HBase ShellipaHBcE—T.

EEETRMEER(WR)

FTFF AHBench/conf/ahbench-env.properties , Ft& T Eiz{THUNELT S

vi AHBench/conf/ahbench-env.properties

# BCE)DKRYZ S L, INRjavaBEERFPATHF , ATLABNSIZACE
# JAVA_HOME=/usr/java/jdk1.8.0/

# B ENIHBaseSERHAOMRA | MNRALXRANIEL , MRF2 XhRANIE2,
HBASE_VERSION=2

EEUHAAXSE (i)

¥TFFAHBench/conf/ahbench-config.properties , EEEMHIEXAISEL , WNESE. WD, 28, FUEE.
FRANE , RAFRREEY , IBFKARIEZSHTERES.

1Bl : O SENEISEHBasehRiAS S | ANZSTDESE. INDEXRIDRIE=HBasel BBk | (R LAUBEE
EZSTD+INDEXFKEEEFIHAE
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# EEEWNRNEEEE | IERE:

# NONE LZO ZSTD SNAPPY GZ LZ4 ZSTD &
# EEBOWNRR RN FHEERIEREE
# HBasettREIEsRRHETFEFZSTD
ahbench.table.compression=SNAPPY

# ECEWNRAVWEE | ehama:

# NONE DIFF INDEX

# ERROWNRR A RN IHE ARG EE
# =HBasett BB IR (EFINDEX
ahbench.table.encoding=DIFF

[SEIAL
RIS

WX EHEEL00075 , BIKEITRIEARLI405 1P (MKNIHBase RGt R sEA RA) , EVFELDFMETE20GB

cd AHBench
/fast_test

SoRER

MIREHEE 2012 , BINSTRIRIALI25/ )\ (MI#IHBase R A REBE LML) , EVFELFHETE2TB

cd AHBench
Jfull_test

HEFEHTIZUE , TTLUBEBNEEIES AN R (E—RUKERINETT) , R iEiThtE., BidSAMER , 8
RUIHIZTTRIIRIRLD3. 5/ B (MR#EIH Base R G R RER 32 1L)

cd AHBench
J/full_test --skipload

WHERST

MiKcaselz{T5EEG | SEZHRIBRERM VI, csvH2FRNESHIRESH(Comma-Separated
Values), AILUGMIREREHIZExcel/NumbersE iR o ik -t —E It o,
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hadoop@ ~/AHBench § 1s -ltr

total 52

drwxr-xr-x 14 hadoop hadoop 4096 Sep 10:23

-rw-r--r-- 1 hadoop hadoop 1421 Sep 10:23 README
-rw-r--r-- hadoop hadoop 558 Sep 1@:23 LICENSE
-PWXP-Xr-X hadoop hadoop 741 Sep 10:23 full_test*
=PWXIr=Xr-x hadoop hadoop 963 Sep 10:23 fast_test*
drwxr-xr-x hadoop hadoop 4996 Sep H /
drwxr-xr-x hadoop hadoop 4096 Sep o /

drwxr-xr-x
drwxr-xr-x
-rW-rw-r--

hadoop hadoop 4996 Sep H /
hadoop hadoop 4096 Sep H /
hadoop hadoop 437 Sep 6 11:16 full_throughput.csv
-PW-IW-r-- hadoop hadoop 408 Sep 6 11:16 full_spike_latency.csv
drwxrwxr-x hadoop hadoop 4096 Sep 6 11:43 /
hadoop@ ~/AHBench $ cat full_throughput.csv
TestName,OperationType, Throughput(rows/s),AveragelLatency(us),P95Latency(us),P99Latency(us),P999Latency(us)
full_throughput_single_read,READ,68901.0,2898. 706728054881, 9255.0, 46559, 0, 108863.0
full_throughput_scan,SCAN,1247157.9,4004.8719123340397,18639.0,47167.9,71103.0
full_throughput_single_write, INSERT,195834.0,1016.75785602,1344.0,3009.0,13295.0
full_throughput_batch_write,BATCH,782735.0,12722.031288233438,20623.0,87743.0,116095.9
hadoop@: ~/AHBench $ cat full_spike_latency.csv
TestName,OperationType, Throughput(rows/s),AveragelLatency(us),P95Latency(us),P99Latency(us),P999Latency(us)
full_spike_single_read,READ,4996.0,656.0502980620339,974.0,2335.0,51775.0
full_spike_scan,SCAN,249864.0,1390.0287474438796,2061.0,8035.0,16655.9
full_spike_single_write, INSERT,49971.0,582.7455317893222,664.0,1112.0,5943.0
CSVS‘Z{EF%%QD}EEU_T [l Full_spike_batch_write,BATCH,199871.0,2798.396296975711,2945.0,14951.0,96319.0

== E TR

- ZWRAEMER" ahbenchtest-read” 5" ahbenchtest-write” BANRIERMXBER. WilEES
AT RERHBR B RIEEX KR, w*:%{% X PSR BT LA et AIpR
- WA EA TR HRNARRIES | BAEEFHEFRETZUA TR
- R PIBEERES | ﬁ%’fﬁﬁﬁu‘F@ﬁ:
- JAVA_HOMERBIERIRE , BERE T pythoniz{THIE,
- WNEE BN R RIES IEH
. #WNEEREHBaseR AR RIESIFH
- WA SN EEN EREX
- WNERRSERIERIRS
- WL FETRERER
- eCSHEMIEITING | E—HNE FRIMEENRNERATREFES ~ 10%09K5h , TRz .

1
1
b
5
2
drwxrwxr-x 2 hadoop hadoop 4896 Sep B /
2
2
1
1
2

Wik

RS AELEX LA SERIZIILEH. FEENXERERNEIEES Bt XRHBasef 1=

HBasetBEhATILLAL | JELEEE. BRI ERERNELENS BRIt XhkHBase 1=

HBasetBEhRATRILLL | SELETBRIZER, EHRNNERERNEIES At XhikHBasef1zHBasel B3R R
fTXIEEmial | JtEEESEE.

R

F1tXhirHBasef1z=HBaset&ighk ( Lindorm ) SEEfch 3 5lER. P caselIRIMNEENER | iRIBycsbEEH
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/

1T X | ERETIS 200105 X,

Z=HBaselE3&hy , (EFAIREAIINDEXRED ( ZHi8EMmISADIFFITRBE IR IINDEXIRIGEE ) FZSTDELE(
SEHBXINR) , EFRIETH

create 'test’, {NAME => 'f', DATA_BLOCK_ENCODING => 'DIFF', COMPRESSION => 'ZSTD'}, {SPLITS =>
(1..199).map{|i| "user#{(i * ((2**63-1)/199)).to_s.rjust(19, "0")}"} }
HXERHBase , EFIE A EERIDIFF4RISFISNAPPYESE , @RiED) ¢

create 'test’, {NAME => 'f', DATA_BLOCK_ENCODING => 'DIFF', COMPRESSION => 'SNAPPY'}, {SPLITS =>
(1..199).map{|i| "user#{(i * ((2**63-1)/199)).to_s.rjust(19, "0")}"} }

N,
HEER
NFERTEATEEIES R | FEENNEIEH TR ES.
BREE20{ZTEAEEE | B178dE20%1 , value/520byte,
ycsbRIBEE 4

recordcount=2000000000
operationcount=150000000
workload=com.yahoo.ycsb.workloads.CoreWorkload
readallfields=false

fieldcount=20

fieldlength=20

readproportion=1.0

updateproportion=0.0

scanproportion=0

insertproportion=0

requestdistribution=uniform

[=EIERSYS

bin/ycsb load hbasel0 -P <workload> -p table=test -threads 200 -p columnfamily=f -s

W=
BRI,
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FHEWXANEEELEHSMT | Wit XiRHBase S =HBaselZ @R AREIEENER. —HEANUKE
F , BANRZRIPIRTIHT , MR EIREREKIRR.

BTEER

201247 ERtEE | 1TEUE20%1 | value/s20byte , BEIAXIA/91000517. LiXEIEESEME | fRAH
major_compactionFERFTemk. SoH TIRIIN 2058 , A T200 #RYEZUUA.

ycsbfyworkload B &GN :

recordcount=10000000
operationcount=2000000000
workload=com.yahoo.ycsb.workloads.CoreWorkload

readallfields=false
fieldcount=1
fieldlength=20

readproportion=1.0
updateproportion=0.0
scanproportion=0
insertproportion=0

requestdistribution=uniform

ISRIEEPS]
bin/ycsb run hbasel0 -P <workload> -p table=test -threads 200 -p columnfamily=f -p maxexecutiontime=1200

SEEIER

201217 ERHEE | B1780E20%) , values20byte, EiFX(EA100051T , EXEEIERS01T, EiREIRES
5ehkE | A Emajor_compactionH&EF . A TFEAMIK200% , B 7200 A9 EZCUA.

ycsbfyworkloadEC &N :

recordcount=10000000
operationcount=2000000000
workload=com.yahoo.ycsb.workloads.CoreWorkload

readallfields=false
fieldcount=1
fieldlength=20

readproportion=0.0
updateproportion=0.0
scanproportion=1.0
insertproportion=0
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requestdistribution=uniform
maxscanlength=50
hbase.usepagefilter=false

ISFIEEESYS
bin/ycsb run hbasel0 -P <workload> -p table=test -threads 100 -p columnfamily=f -p maxexecutiontime=1200

BiTEiZE
XIENLGI , valueg20byte, HAT2055 M

ycsbfworkloadEEEINT :

recordcount=2000000000
operationcount=100000000
workload=com.yahoo.ycsb.workloads.CoreWorkload

readallfields=false
fieldcount=1
fieldlength=20

readproportion=0.0
updateproportion=0.0
scanproportion=0
insertproportion=1.0

requestdistribution=uniform

SIS
bin/ycsb run hbasel0 -P <workload> -p table=test -threads 200 -p columnfamily=f -p maxexecutiontime=1200

HEEHSR

BXIEANLG | values20byte , BiRbatchE 10017, #7203 $MIL,

recordcount=2000000000
operationcount=10000000
workload=com.yahoo.ycsb.workloads.CoreWorkload
fieldcount=1

fieldlength=20

cyclickey=true

readallfields=false
readproportion=0
updateproportion=0
scanproportion=0
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insertproportion=0.0
batchproportion=1.0
batchsize=100

requestdistribution=uniform

SIS
bin/ycsb run hbasel0 -P <workload> -p table=test -threads 100 -p columnfamily=f -p maxexecutiontime=1200

ERIZFI L

FERIZLISELNER ATEREEOPS ( Operation per second ) FIEMHET , (JtbttXiRHBase 5SZ=HBasel&iBkRANAY
ERIZER,

BT

201217 EREERE | B178UE20%! , value’920byte , EiFX[EA1000/577. OPSPR&I/5000_ EiAER ST
Bkig | A Emajor_compactionHEFTM. ST TTRIH205% , Bi#EH1T205 #a0EZCUE.
ycsbfgworkloadBEEWNT :

recordcount=10000000
operationcount=2000000000
workload=com.yahoo.ycsb.workloads.CoreWorkload

readallfields=false
fieldcount=1
fieldlength=20
readproportion=1.0
updateproportion=0.0
scanproportion=0
insertproportion=0

requestdistribution=uniform

I=EIESP)

bin/ycsb run hbasel0 -P <workload> -p table=test -threads 200 -p columnfamily=f -p maxexecutiontime=1200 -p
target=5000

SEEE R

20{ZATEMEGE | B1TEUE2051 | value/y20byte , EIFXIE/I1000751T , BXEEEEENS01T. OPSPRHEIA
5000 LirduEiESTeM/E | ik E major_compactionF&F5ehk. S TIAMIN205%F , BEtIT2003R)
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IEZUIUE,
ycsbiworkloadEZEINTF :

recordcount=10000000
operationcount=2000000000
workload=com.yahoo.ycsb.workloads.CoreWorkload

readallfields=false
fieldcount=1
fieldlength=20

readproportion=0.0
updateproportion=0.0
scanproportion=1.0
insertproportion=0

requestdistribution=uniform
maxscanlength=50
hbase.usepagefilter=false

[=EIEESYS

bin/ycsb run hbasel0 -P <workload> -p table=test -threads 100 -p columnfamily=f -p maxexecutiontime=1200 -p
target=5000

HITEHR
BRIEN1S |, value520byte, H17209 Ml OPSPRHI/950000
ycsbfyworkloadECEANTF :

recordcount=2000000000
operationcount=100000000
workload=com.yahoo.ycsb.workloads.CoreWorkload

readallfields=false
fieldcount=1
fieldlength=20
readproportion=0.0
updateproportion=0.0
scanproportion=0

insertproportion=1.0

requestdistribution=uniform

=SR]

bin/ycsb run hbasel0 -P <workload> -p table=testwrite -threads 200 -p columnfamily=f -p
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maxexecutiontime=1200 -p target=50000

HEEHR

BXIEANLG , value/920byte , BiRbatchE 10017, #7205 ¢4 : opsPR#/92000

recordcount=2000000000
operationcount=10000000
workload=com.yahoo.ycsb.workloads.CoreWorkload
fieldcount=1

fieldlength=20

cyclickey=true

readallfields=false
readproportion=0
updateproportion=0
scanproportion=0
insertproportion=0.0
batchproportion=1.0
batchsize=100

requestdistribution=uniform

CRILEYS

bin/ycsb run hbasel0 -P <workload> -p table=testwrite -threads 100 -p columnfamily=f -p
maxexecutiontime=1200 -p target=2000

FE4aZR3I Lz

LAFAE BRI ERRE—IERE. @idycsbBEAN5005TUREdE | Faftkflushs
major_compactionFF&EF7eRk , FeitEERAN.

BTN BFlvaluex/)

1 10

1 100

20 10

20 20
ycsbAworkloadEZ BN

recordcount=5000000
operationcount=150000000
workload=com.yahoo.ycsb.workloads.CoreWorkload
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readallfields=false
fieldcount=<&175/ 8>
fieldlength= <&%lvaluek/\>

readproportion=1.0

requestdistribution=uniform

YN

bin/ycsb load hbasel0 -P <workload> -p table=test -threads 200 -p columnfamily=f -s

MIHER

BEXNTCNERIERI TSR

REME, 20{Z(TEMBIETHIZSEREIE

1314

Hht(rows/#) 965850 PIQER(mS)

771100

2.9X

327900

3.0X

257100

73300 2.8X

55006 72X
7640
21T SEEE 255 HES
E
1. HEARMLERNZEMR HBase-1.4.9 B SHBasel#i8iR M #XER on ECS

2. POOER1§O0%IN RAVMIELRSE) N F %A
3. EPHMftsE, AGUSFHRE

SRR LEMRR SR
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FREiHR B BUE T EEE

5.42

column=1,value=10 column=1,value=100 column=20,value=10 column=20,value=20

B =HBaselZi&hR B #tXhR on ECS

HENHESE | BLURKZRNE

SREEE

SHEERSR

2
(EFERIES
) SEte]
FARE R RGP RIS S8k, XTEERNRE , T SHPEESOE,

il

FEipRZEl , FHREKERZE THRER , R FEFR "EEULLRER" JLIEIRES.
Ui Ui

EEETBUI ClusterManager
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EHENE
HBase EBBHEN AP IRAT — S FINER EIERG , BTN ROFIESIER USRI , Serverdl

BB BXNEEEE. EEHEERRT |, IfaLSTShinamespaceHIE, FIFEE. ACLEIREINRE.
SHEBENAOERPEESIaYT (8% £E ) |, miClusterManangerfEZRIaT AN,

SHEERFDALUTATNE

+W
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NamespacelS &

H RER

R HFEE

O NREE

H SQLE

EEmF , JLBERISEHUTER

SREFSSIAlERIER

EESAFALERE CEHNTENERRR | REFET SErIHE=H

Groupfg2&

FEItERs BRI L ERIEREFHIFrEgroup , FalLXdgroupi#fTEIE, XFGroupHSiFEMENE |, allis®E
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GroupEHEET

ServerglZ&

U ER D PRI LABRIF B ELAIRegionServer , LAR—ServerfPR7% | tIRREHServerfIEF |, RaILIE
BServerfUiFlE , BiELRegionServer LAYRegion(5EZE. AR LAEBRegionServerEEIARRBAIGroupE
MNIMAZEKIEEAIBRY , EFGroupRBiFANE , JLSEGroupEEET

SHRERER
WNERBEAIRegionServer , B & RB _L&fIregion , 2TEIERD B3R, HBaseffbalancedl#E split regionfy

, regionRBEEAES , BTIERBR | IRFERKIEAELRIregiongi&RegionServer , iSi8 THEE
FEETE] LBXR "mHBase® 8" £1E] 5.

Namespace{S&

#ENamespacelSERAES , AP LEZIERTAE Inamespace , FXfnamespacei{TEHE, ¥4
namespace EEIESRGroupEEET

SE

ERERTEYT , BRILERSHTENE  UNEL  SREEREE  JUEIIRNFERER | i

regionfSE&E,

BFRE®E

ERFPEERNEYT , BRULERSRSEETRIBRR | UREFAERISIR | BRATLUATEIZAR | 2XA
PR, MRAFEEE, FEiERI S IARSACLEEEY

PPRETE

ERPREERES , BRAUEEENAFFTAERSIR | TR (grant) , EHE ( revoke ) EAFBFAI—IR
BESENIR, FANERT LS IAFRSACLEEEY

SQLEH

ESQLEIEIREYF , AFtERTEitbEMseleciBOERRAE , AN ABESUSQLEEENET
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GroupEE

LENMEFEE W SEERE—HBaseEE T , FFEFERRFIONEEM, —LEENEZISZHNES
, ATRES BRI SHEESFE/. mMGroupIhss , NIEHBaselEsBhRIR AV Ak RR S IR S aRTAYTH
gE, BigiERegionServerk| D EIARRIGroupsE , BN E EhostABRIE | NHIARIRIREREEA.

{ Master 1
Group1 / / Grotp2 \

‘ RegionServerl ‘ ‘ RegionServer2 ‘ ‘ RegionServerd ‘ ‘ RegionServerd ‘

| Table1 | Table2 | Table3 ‘ | Table4 |

ient Bign , EEEF, I
T—"NGroupl , $ERegionServerl#RegionServer2{l3&|Groupld , BIET—Group2 , i
RegionServer3#lRegionServerd¥l|5>&IGroup2, [ERT , FAiJiBTablelf1Table2tB#EahEIGroupls4H, X
AYiE , TablelfTable2fYfrAregion , HIRESECEIGroupldfRegionServerlflRegionServer2iX &L
22, BEF , BFGroup2fTable3f1Table4fRegionfES Eefbalanceidi@d , tBREEE
RegionServer3fRegionServerd k., EItt , AFEBEKIXLERRAT , KFTablel, Table2figk , R&
RegionServerl#lRegionServer2f55 , MA&{ETable3fTabledf¥iEsk , R&HRegionServer3fll
RegionServerdfgss , NTAZEIRREAIERT,

HBasel ekt ST IS SR E IR R A EEGroup,

BEGroupfER

AEAEERENERS |, L ERERIERMFENGroupEE. MIRAFIREEIE T E[group , RAESH
— NEXARYdefault group, FrBAIRegionServerfIZFR&P=RETFIX—1 Group,

Group @

BSIREY

DER Server#fl Table#) Region#} BWIERE StoreFileA/J\ Action
test 2 123 340 0 963.150G8 il

default 2 2396 58823 69 502.689GB R
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BlE#TGroup

EEMEEREY , RibgroupXRl "EZEEE—>FiEgroup” |, BIEFAgroup. BIEHFHAYgroupls | X
groupAfiserverFEMNFRHEE SN0 , FEFERFEServerfIFZRBHNEIX— group.

Group @
EBRMEY
PER Server; £ Table#{ Region#{ BUIBERE StoreFileA/J\

test 2 123 340 0o 963.150GB e

default 2 2396 58823 69 502.689GB illes

HIE&Group

EEREEETT , mthgroupRXIRATHY “HER" |, MIERRXIRASgroup. IR , REZHiZgroupHHIFrER
FOServer&BHFBHAIRTR , group A BEMEHER

#niRegionServerfUFTB 4R

FIAREST ﬁEEE’JReglonServer%BJﬁﬂzdefauItﬁ:\fﬂ BREES Server%%z)]%ﬂidr“ E’JGrOUpEPz“ efsfFe.
BN ERERG AN T - 2 : :

Online Servers

. Region BfEmfAN BABAN BUER FIR%>
Server: ] BENETE » (MB) ™B) » @

7- 2019-05-08 14:4
MRHIHE 220 2986 64512 o] test
UGU.Mt1 5liza INE. N, 30020, 1405 9:24

"antE" & 2, 1534
HEiIEEBiRgroup Remt "HE" BIA.
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move server group

target group:

test

default

R | LANRAFE—KER

BahE—NgBEHTRegionServerflgroup , Firegion2E IS B IE RS R LA LENFTE LR, 2.8
— o ERFE/VIRBF&RegionServer , X2 —&RegionServergil/g , FiregionZE/Da]LAfailoverd
FE—aErRBIM—EaServer L, MRBNDIERB—EServer , HiX&Servergiliag , XN ERBRIRIET
i&ifial, 3.#E%nhRegionServerfi94HAT , X RegionServer EFTFFregion&i sz ZEFbalanceR44AMY
HftNeg £x

®ENamesapcefi@o4H

WMRAFEERENamespacefTEDAH | FARFENRIKIAESE T default D , Hregion&ttdefaultsr4H
&%, MRBFRAEEREHEREEFNERBNEININADA | _IL,thNameSpaceE’Jﬁﬁ}: D, XFE
,E lzﬁ\NameSpaceEPrELE’Ji %‘BAEEJJJJD)\EUSG‘}* VA9groupsH. 1. EEEFEEAINamespace(EETH

B ®ER

BB
R MPEE

O REE
roup | kR

I | . s w20 TESRHAEARIEE BAR

iR : 1./8%INamespaces
HERTBESBERAEF X NamespacehEGRIFR , CERNISEARSHHEE. 2. 05ENamespacelig
FrES4E , FiEnReasIE XM group , (BAFEILFETEX N &RBEIZEIBSMIgroup

ERNATRSE

FRFELFTERENEBIRnE , #E5E0NT | 1. SHEENRER RS, 9EERoHIR AERE
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E3 Namespacefs &

All Tables Table Detail
B ®ER
User tables
R mPEER
User tables
© fREE
B saLzy group name:  Sclectacroun v names) pace: table type: enabled:
table name: BEHE
User ’ - ]
= NameSpace _°" Description TableSize FileNum RegionNum enabled Group
able
{NAME => .| ' 25, CONSISTENCY.TYPE => ‘eventua
g, I, DEFERRED_LOG_FLUSH => ‘false’, FAMILIES => [{NAME => 'f, VERSION ]
al S =>'1', DATA_BLOCK_ENCODING => 'INDEX’, BLOOMFILTER => 'ROW' C  OMB 1 61 true

i
OMPRESSION => 'ZSTD', DFS_REPLICATION => ‘2, TIME_TO_PURGE_DEL

ETES =>'259200000, ATTR => "}I}

move group

target group:

R EPRRENEIRA

IRSI/NDE  XSEMFTE LS

NamespaceFE

HBaseFNamesapcetlBHFRI—MNBEDH, A EHINamespace FENERAIFES. AERIEFPHEEAR
EfInamespace , LT EERFIFE. BIAREBFInamespaceEBEIARRIRES. HBaseEIALR(H
— MlfdefaultifiNamespace , WNEREF&BIEEEANamespace , MEEKiAFEHdefault Namespace,

BlIZEMIERNamespace

FIFAI L@ )ava APIFIHBaseRIShellskEIiEFIMIBRNamespace, tRILAEASEEERFRKEE
Namespace,

tllENamespace
ARSI IINamespacelE AL Rk B2 RME_>ii#namespace” .

H / NamespacefS§

o BN
EA NamespacefS8 I
namespace (3
B ®fES
R mrER
NameSpace TableNum Attributes
O WEEE

2, TEBHRIEOEAnamespaceB TR AlERE “HE" BIA.
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create namespace

namespace nar

HIE&Namespace
E%%‘é‘fﬂﬂ’gNameSpace%,%ﬁE,ﬁfEXﬁr\_\ZﬁE’\J "BiBR" #=EH, BIETiERXS Rz EInamespace.
| —
I H w—_ 8 group=default #iEgroup  MIER ;I,% : ﬂﬂ'lJ%NameSpaceﬁﬁ%
SefizNamespace FRRAHIZRERMIER . BUSHHBRIIL
#pzENamespaceffriE@Group

#ENamespaceffiEGroupa] LIizNamespace T SZAIFTR B aIKEXEIE—"group , I GroupEEE
FRgiZENamesapceffBOHET.

JPFIACLETE

IFER

HBaselfRhRIRMHt—ERBZBRIBFIAMIEAACLAR. BRIAERFEEERETEBIES B2 i3E
8. FAPREBRERSRRIFENFME | HFEEABI RPN ERETS | BMEIIESFEAI R SR =
, ALOANERIBERBS A ES R | TiEHNE.

ERLAFE S EEIEHEERFEEERAN. EEHEERNENArEERE . 27)H SRR
BRFSIZER. TEWXERHE  FReB8IE— A& Aroot , B3 ArootlIAF | B BESEERIN
BRER , BRYLBXMNAFNEER | B IBTEERFESIXMAFER |, SRR,
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o BREE

B saoLzmig

Lisif User = smart_diagnosis, ion = null, missions = =smart_diagnosis [Permission: ac tions=READ, ..
N 1EEE MR
& WRITE,ADMIN,TRASH]}, TablePermissions =

A : 1.HBaseX i BREIRS SRR SIEFHEER , RtZAFELZBERZArNEN , AFPEELC
EECRENTS , TIcERE  REETENAFERNANENTR. 2HMBNAFREEHISR , TE
HERPRTUER FENMSBRZ /5 . ZREBIERE , (FRACLEERET

BN RPEE

1, EEHEENAPEENE SEXNITH E5EE" &

Users @
eeeeeeee , -
Usel ) ;
Describe D
Nam
Tart_ User = smart_diagnosis, GlobalPermission = null,

WRITE,ADMIN,TRASH]}, TablePermissions =

2, TESRHAIXSEEFENGT
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(R EAT

piiged R

AR

e AERE "HE" R

HERFRF

EEREENAPEENE AREXINATEY MR 2 BT RIFRRIRAIRF.

8 BrEE | eeeeeeee SR

ACLEREE
BUETEES

fEHBaselEiER Y | RS H/AIES A AEIINIREREZAF 2SS METURIE. MuserliNRAE
Table1fHEAR | BRAMES TableIHEHEH SIRIE | FEIES Table2RBHEERSHHEEI5A). BAT , HBaseld
SRARIAERISRFRSEALAT U

WRITE #R

55HBaseXBXAVR(E , #0Put, Batch, Delete. Increment, Append. CheckAndMutate

READ R

5iFEHBaseRBXAVRIE , #WNGet, Scan. existZ ; EHIHBaseZdescriptor , namespace|ZREHERIRIE
, fgetTableDescriptor, listTables, listNamespaceDescriptors&
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ADMINSSR

A R BRI NZREIEMERAIDDLIR/EdlcreateTable, enable/disableTableZ , Namespacetf*%
DDLI2{E , WlicreateNamespaceZ,

TRASHABR

HTBIERRMAFSIRRES | REET T TRASHIURAF |, 82/ MtruncateTablefldeleteTableiXF
NDDUgF

SYSTEMAR

REMWT TSYSTEMEFRAIRF | Z8ehfTCompact , flushFz4ER(F. 535, (EABDSIER. R HBaseld
SRRREY , EFRRYAFtRESYSTEMAR

PR E
HaifEHBasel&i@kR = MURES. Global , NamespacefITable, X=&FZ2EEBEEWFR, LN
userllit ¥ 7 Globalf9iEER , NMEHEE 7 FGnamespace FFiETablefNiEEIIR, 1R LSuser2ll YT

NamespacelfiESNR , APAftteBsBENamespacelFFERINEENIR ( B1EEIX "Namespaces
HENER ) . TR . REHREGIobal ERAADMINSSRINAER , AftiCreatefldelete namespace

PIRETE
grantiifR

EEREERRPIRIRER , IS NAFE FENSIR, MREBL— AR TFE—FRAIREADRUR

Ist_brand.task_leads_partner_biz WRITE revoke

2. 7Es8HAIgrant table privilegeXHEHES, EFEIIMAIFF. namespaceflZR, AWiEREADINIR, ARG M ifxE
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HBase 1&3EhR

grant table privilege

user name:

grant namespace:

grant table:

rant privileges:
d B 2 TRASH

=]

revoketS R

READ WRITE ADMIN

SRHEERRTIRIRER , JLUNERNARISIR. SMBRIEESTERIIR. AILERN/ERAT

WPRFIFRPHERIRA, | Alemdrevoketzill , ARikFEFHEZErevoke IR BRIZNT !

1. (RSB TR R ST S RO TS A S EfIrevoke .
user name: 519 [EESEY
User Name Namespace Privileges Action
smart_diagnosis READWRITE, ADMIN,TRASH

ossimagePrivate READ,WRITE,ADMIN, TRASH revoke
READWRITE revoke
droplet READWRITE,ADMIN,TRASH voke
[ lobc READ,WRITE,ADMIN, TRASH voke
importer_test READWRITE revoke

2, 1EsgHAIrevoketBRIFIEIES, 2FIHZRIAF I =RIXISR (global,

FErevokefIPR AEmE "HE" &HAIA.
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revoke privilege X

READ WRITE ADMIN

revoke privileges:
B g TRASH

FIFFXRIAACLIhEE

NRIEATERFFIACLIIAS R TSRS, TLUSACLINEEXF. ACLINREXAE | REEFrERIihE (81E
APLE) , SQLIGIEIFIAEIAVAIIE ) RIEARERAMAFBMED , BRI LEEEREmRARE. ACLI)
BERTLARSHATIAOKRH | TREEER. BNMRZAIACLEXRIIRTES , s TG | IRBIRHAFPRTIED
NEFiREEER , SERATHAEMRE, =B 7BREIEENEFIREEENSWIERIAL , B
WRAVERAER | SHUEEIIE.,
[T R R e

@ Namespacetss @

= ®EE Globalt¥fR @

| eeeeeeee ETTY

User Name Privileges Action

R BPEE
P IPREE

B saLEig

$IEE

ERFEER , SR EEFIEETRET |, FEEEAHBasehEIRELEUE, K TEFH T HBase shellsEEGet,
ScanigK., HBaselZEIRIAEERERAFPRM T —NERNSQLEIBAL. BFRYLUERZEISQLIEE
k&iFHBasefYZk.

MNERERRATHSQLEAREI LUHASIEENR S, EEHRT , ESEREEINRMEnamespace,
& T namespacefs , SEREADAINFEEFHFHIX M namespace BffBRIR. Ritx& I LARRXD
FH9schema, ROWH{ZERRowKey, COLEMRERIFIE., APl EHIRIEX MNERAYschemaskigiEselectifk

—. A

—/NERIFISOLEER BRI ¢
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B4R — " namespace , 540 'default’

EREAN+EEEEEEANEREY

EIRIERE PR ERISQL

A EER HT R, SEEIT S 'contrl+enter' (Windows)/'command+return' (MacOS) 3&#14T
EERESR TANGERERS  RITHEE | I EERIFES

TER B IZN R

liil
«
w

1. i##Enamespace
SQLE

= g -
R

ey F'rl’ M HIE:
m t1 wher

String  Binary$Hex

AT(EHA control+enter / command-+return)
fror here 'ROW ="'72: 10; (GE:'7231' R FH S 'rl’ f9HexString)

ROW, ql, 'fLig2' from t1 where ‘RON'='7231' limit 105

ROW', g1, "fl:q2" from t1 where "RON'>'7231' AND q1<'2319' AND "fl:q2'='2222';

al
1
7
3 - se
4
5
6

[SeLECT + FROM TestadminTable10aLG31561012663810)| [3 ROW (VARBINARY)
2 BEREM-D [ fa:COL(VARBINARY)
[ TestAdminTable1 1N8BI1561014879

3. 5ASQ Lz

[ TestAdminTable4R8G0156146907¢
[ TestAdminTable16LC241561016634

[ TestAdminTable19V5IM1561012455

[ TestAdminTable1B4DSE156094707¢

Page 1 of 10rows 4 [ TestAdminTable1BTYS|1561468842.

[ TestAdminTable1DMYGY 156101565

7y
% N [ TestAdminTable1EIHOI1561012191¢

5 BREEWERVERIFN

(& TestAdminTable1FMSCK156101522

[ TestAdminTable1GF33W 156103016

[]_TestAdminTable1GPC51561457894

[ TestAdminTable1H2SUN156101260:

AR | SEEERANSQLEAREASZFuse namespaceigiZ REBEII A EfInamespaceFIZRiFkiE/Hi%k

namespace,
—. {sER3<EE

EEHATSQLAT , BESVTRE TER/LRERR , e R EERII T aEBRIARIRN R -

~|

AREFGHEF SELECT &Hififq , IRFELHLHERE  FEBIHSTHE LR R HAYapi BT R,
NRREIERSE  ARFREUREIRZ L00EEUE.

SSErBvarbinaryR BV FESH TS EIART , MFERAHexCodefmiBHI=FEE Avalue .

'ROW' ZEZXIR. HBase AY rowkey , 'ROW' ] 'qualifier' #B:2 'varbinary' 288! |, 'qualifier' S0ERAETF family 'f', NFEE
8% family , f5I40: 'select ' ROW', q1, f1:q2" from ...",

'ROW' #1 'COL' 2 SQL (REE= , EARHEENKRSIS ; 'qualifier 157 family RHEFEENINIRSEIS.

=. Binary fRi3=FHF5 HexCode Smi3=fHItEiR

HBase9&R{# A byte[] RO/ ZfFIEER | £ SQLEIR IWHIREIRIEIRLERS |, varbinary REIH9FERLL
HBase BinaryString f94R3 VERAY.

£ varbinary EBINFESHITRMEITRT ( B where FEHE SN rowkey FEFE ) , HfERA HexCode 4R
BIFFHEAEBSEME value, U0 : &Eifl rowkey 3 rl #iE , WISQLEIEHAY where FARIZE AL
where rowkey='7321" (iF : FFErlfHexCodefRiB=/EA7321)

AL ERAFEERRH TRISER , REE SQLEN WEPRHE T —MERAERTE , RFRER) Binary
IRIDFATERBINGIMES |, BIRIESQLRERRNEZIZF TR ENAY HexCodefmi3. B TEIF: :

78



=HBERE HBase HBase 1E38kR

sqLEi LBASEREONTHS
default HexString | Binary#Hex: rowt IEREL
: Namespace T #1%:
3 ® 2. IR HexCode BBIIFH S y ’ .
i - [ TestAdminTable10ALG3156101266%
5 -- select * from t1 where 'ROW imit 10; (X:'7231' R F & 8 ' rl' #9HexString) ™ A (VA A
6 -- select 'ROW', gL, 'fl:q2° from t1 where "RON 310 limit 10; O 'ROW(VARBINARY)
7 -- select 'ROW, ql, "f1:q2° from t1 where "RON'>*7231' AND ql<'2319" AND "f1:q2°='2222'; = i A
3 (@ fa:COL(VARBINARY)
9 SELECT * FROM TestAdminTablel@ALG31561012663810 WHERE "ROW ='726f7731" TestAdminTable11N8BI1561014879
—_— ey AdminTal 5
i € 3. EFAEIREN HexCode #1719

TestAdminTable14R8G0156146907¢
TestAdminTable16LC241561016634
TestAdminTable19V5IM1561012455
TestAdminTable 1B4DSE156094707¢
Page 1 of T0rows # TestAdminTable 1BTYSI1561468842
TestAdminTable1DMYGY 156101565
TestAdminTable 1EIHOI156101219 1€

TestAdminTable1FMSCK 156101522

F-3-B-3-B-B-B-B-B-3

TestAdminTable1GF33W 156103016

WNRFAFEEZE HexCode RIBMEDER , JLADIE #1417 IRHEM0 HexString BRIKIE , RASEEIHIRME
RILEER varbinary SRR FERERHE S HexCode RIBIFFE, BN TEFT: :

saLE
default BinaryftHex: row1 R
-~
i R % ik inBinaryString; fronl NFIEE HexCode HFBMEMHER, FHARIAE Namespace F#I%:
2 5 Bexstring: 726F7731
3 e .
. [ —— E TestAdminTable10ALG3156101266%
S - select * from t1 where '7231' 8 F15 8 v’ f9HexString) [ [
6 -- select ROW', ql, 'fl:q2 7231' limit 10 D) fHOWVAREINARY))
7 - select 'RON', ql, “fli2' from t1 where RON'>'7231' AND ql<'2319' AND “fl:q2'='2222'; =y U
i D) fa:COL(VARBINARY)
9 SELECT * FROM TestAdninTabl el0ALG3LS61012663810 WHERE ~RON -' 7267731' I -
] TestAdminTable11N8BI1561014879
1

TestAdminTable14R8GO0156146907¢
TestAdminTable16L.C241561016634
TestAdminTable19V5IM1561012455
TestAdminTable1B4D8E156094707¢

Page 1 of 10rows % TestAdminTable1BTYSI1561468842:

H-B-8-0-8-B6-8

TestAdminTable1DMYGY 156101565
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