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FERIEPZMERIHIBNE1-1F1FE1-1F7R.
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f% 7. AR PIRETRIE

BTEF

7

RLEEE IR RFE

HETERF
BEEFIET | EFETEREESTEAPIBENRRET. | o 7EWindowsifiE
gZR BRERI LB ZIVIEEN BIETIER - h: BERENER

o ElLinuxiAlEth: &

BENEER

1.2 EBALRINE

1.2.1 FENEREN
T ORFIRR, ERENTRENE 25T,

xR 12 AR

ERIR izl

IRMER SR Windows&R%t, #FZFWindows 7KL ERRAR

Z%E)DK AEAMRENEARES ., IRAER: 1.75(E& 1.8, ZEEIGEER
KRN, BIEZER.8,
ol

HFL2EE, CloudTablefRSZRZIFTLS 1.1F0TLS 1.200ZMY,

IBM JDKBRIATLSRSZ#51.0, WREEMFIBM IDK, 1SEEREsEE
“com.ibm.jsse2.overrideDefaultTLS” 3 “true” , IREBEFALARENNY

$TLS1.0/1.1/1.2, #FIEBESRIBME 5 Muba9E <1588

LEMBCEEclipse | AFFACloudTablefiFfEFHIT A,
pg£% WBERFANELEPiRSFRIEFERS ENENE LEBE.

1.2.2 EFETIHE
1.2.2.1 & Windows iz{7I/1S

Brin=

CloudTable N B &ZANZITIME AT LABBZBEWindowsIME o 1ZBBU1 MR ESERIETT
RS

SASRRZS 01 (2024-04-30) WRIERE © HERRARBIRAT 3



FIBEERSS
FAigr 1 HBase NAAFAAIES

BRIELR
£ HfailCloudTablefERfEE RS, HIEFIET.
F2  HEFWindowsi# Mt =IRSS R
BMREEESNEEBRERRSHEED .

FIE3 BEWiIndowsHE M =ARSSEE EZ24E)DK1.7RUALIRA, s2ZUEE(FRIDK1.8 &I L
FRAS, FFHEZ%EEclipse, Eclipsef$BIDK1.7RLA_ERIRRZAS o

(REETY:
o WNE{FEAIBM JDK, iBHa{RECclipsedhAYIDKEZE SIIBM JDK,

o WNE{FEAOracle JDK, EHRECclipsedRY)DKECE J90racle JDK,
o FRREIRYEclipse R E{ERBIEREHIworkspacefIHERIIREZER FHREITIZ.

R

1.2.3 FEHEAITE

AR
WARISFRIRSCARE, FIERET.

THEHEFGITIE
SE1 TRAEANBIRE.

£ THHE, BFERBEIRERREBEIAR, S2—EclipseRIAVATIZ. (E
1 'zﬁﬁ-ZI_T o

1-2 BRI TIE B RE

conf
lib
src
|| .classpath

L project

.

Maven &

A TEPEZREE T hbaselIZ Fimjare, AL FHEREAIHBase jar@ifaR
RIFHERSS, ST X XERALL_EBOFREHBase APl tNBREEEMN TS| NERIFE
IR$SHIHBase jarEl, ATLATEMavenshECEI K ES .

<dependencies>
<dependency>
<groupld>org.apache.hbase</groupld>
<artifactld>hbase-client</artifactld>
<version>1.3.1.0305-cloudtable</version>
</dependency>
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<dependency>
<groupld>org.apache.hbase</groupld>
<artifactld>hbase-common</artifactld>
<version>1.3.1.0305-cloudtable</version>
</dependency>
</dependencies>

FRNTNMEIE—HMES S AR SEG O ( ASE T TRMESSE) -
o EERE—:
fEsetting xmlEL & FAImirrorsTs R INFRRR G O bt -

<mirror>
<id>repo2</id>
<mirrorOf>central</mirrorOf>
<url>https://repo1.maven.org/maven2/</url>

</mirror>
FEsetting. xmlEZ B S {&HIprofilesTs R INAN R ERIG S ibit :
<profile>

<id>huaweicloudsdk</id>
<repositories>
<repository>
<id>huaweicloudsdk</id>
<url>https://repo.huaweicloud.com/repository/maven/huaweicloudsdk/</url>
<releases><enabled>true</enabled></releases>
<snapshots><enabled>true</enabled></snapshots>
</repository>
</repositories>
</profile>

fEsetting xmIER B S {HAYactiveProfilesT5 SRR INGN TG Gtk :

<activeProfile>huaweicloudsdk</activeProfile>

(1] %88
AR REGRETREE=STRarE@ T, BEEENZTRESRE, FVMIESR=
FMaveniZiR G EHblE

o EERHE:
FERFFE TR TR i pom xm ISR INGN RS & S btk :

<repositories>
<repository>
<id>huaweicloudsdk</id>
<url>https://mirrors.huaweicloud.com/repository/maven/huaweicloudsdk/</url>
<releases><enabled>true</enabled></releases>
<snapshots><enabled>true</enabled></snapshots>
</repository>

<repository>
<id>central</id>
<name>Mavn Centreal</name>
<url>https://repo1.maven.org/maven2/</url>
</repository>
</repositories>

1.24 EEBEHEANIE

45 ==
B %{El%\

$&CloudTablet¥ LB TIES A\ REclipse, FRJLAFFiACloudTable s AFFAHAIRIZ
g o
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AR

EITHEERIEHEE, 52 IERWindowsiz{TIRE,

BRIFPRR

SR BT LEZIWindowsFFAIMES . H6 TIZRYRENS I XIES N TFHEHITE.
]2 ENRARNMES, SAEGITESEclipse FRIME

1. 1%&## “File > Import > General > Existing Projects into Workspace > Next >
Browse” .

BRI SHEE, WNE1-3F.
2. EERFIIREMMX, BE “Finish” .

1-3 SR T2
[ & tmport - o

Import Projects rf

L

Select a directory to search for existing Eclipse projects.

E@- Select root directory:  Di\projectiJAVA\cloudtable-example - Browse...

JI
]
| I
|

71 Select archive file:

Drowse..

Projects:

|r [¥] cloudtable-example (D\project\JAVA\cloudtable-example) Select All

Deselect All

Options
[#] Search for nested projects

[T Copy projects into workspace

Working sets
[] Add project to working sets

CloudTable Select..

l:?:} | = Back Mext = l Finish I | Cancel

#1183 P Fcloudtable-example T2, 1EEHRIGHESEEFEE “Properties” , 38H

“Properties for cloudtable-example” &,

1. ELODSHR bR “Java Build Path” , BEAM “Libraries” #5&m@, wE1-4
FrBiRiaiIDKiER /S, B3 “Remove” bk,
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FRisE

1 HBase NAFLIES

1-4 HIFRIREERT JDK

typee filter text

Resource
Builders
Coverage
Java Build Path
Java Code Style
Java Compiler

« Java Editer
Javadec Location
Project Matures
Praject References
RuryDebug Settings
Task Repesitory
Task Tags
Validation
WikiText

e
\.?/'

@ Properties for doudtable-sxarmple

1, Build path entry is missing: erg.eclip..ilauncher StandardVMTypefdk1.8.0_191

[ Source | 5 Projects| B\ Libraries | % Order and Export]
JARs and class folders on the build path:
i scalap-2.110ar - cloudtable-exampleiib
i serviet-api-2.5-6.1.14ar - cloudtable-examplefiib
i serviet-api-2.5jar - cloudtable-exampleflib
o sfourve-api_2.11-0.20407 - clovdtable-sxample/lib
e sfeurve-zorder_2.11-0.2.0,jar - cloudtable-sxample/lib
G sidj-api-1.7.7 jar - cloudtable-examplelib
& sltj-logdil2:1.7.7 jar - cloudtable-example/iib
B4 snrappy-java-1.0.4.1 s - cloudtable-example/lib
&4 spatiald-05jar - cloudtable-example/lib
&4 stax-api-L0-2jar - cloudtable-example/lib
G stream-2.9.2jar - cloudtable-example/Sib

= Add JARs...
| Add Extemal ks |
| Addverioble.. |
Add Class Folder_.

[Add External Class Folder...|

G wmlenc-0.52jar - clovdtable-example/fib
i xz-l0jar - cloudtable-example/lib

Lo rookesper-3.5.0L0100.jar - cloudtable-exampleflib
| A, JRE Systern Library [jdk1.8.0_191] (unbound) |

] . v

Apply and Close| |

Cancel I

2. B “Add Library..” &0, WE1-5F7~, ERHAIEOAHIERE “IRE System

Library” &

SASRRZAS 01 (2024-04-30)
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1-5 IEEFENNAY library 282

< Add Library [E=R(EER <=
Add Library 5
Select the library type to add. aj

JRE System Library
JUnit
User Library

@ < Back [ Mext = ] Finish

3.

£ “Add Library” TREH, &@1T “Alternate JRE” 8f “Workspace default JRE”
EIUEIRIDKARA . ANE1-6Ff7, 1%+ “Alternate JRE” f5, 1ERIDKIRZA .
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FkisE

1 HBase NAFEIES

1-6 i%&4% JRE

i8] Add Library

JRE System Library
Select JRE for the project build path.

System library

() Execution environment: | CDC-1.0/Foundation-1.0 (jdk1.8.60)

Environments...

@ Alternate JRE: jdk1.8.60

Installed JREs...|

[

(7) Workspace default JRE (jdk1.8.60)

—

@

= Back Next = [

Finish

Cancel

4. B “Finish” XABEORKIRE .
T4 IREEclipsel I A4 RISIE, BARELBERTM,
1. TEEclipsef9Epi=eh, 4% “Window > Preferences” ,
. “Preferences” &,

FELODSAR %R “General > Workspace” , £ “Text fi
1 “Other” , FRESHEN “UTF-8” , B “Apply”
E1-7FiR.

2.

le encoding” Xig;, i%

&, 8& “OK” , 40

MAERARAS 01 (2024-04-30)
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& 1-7 i85 Eclipse HJRIBMRE

= Preferences = @
type filter text Workspace L=l A4
General i See 'Startup and Shutdown' for workspace startup and shutdown preferences.
Appearance
Compare/Patch . .
/| Build automatically

Content Types .

Editors Refresh automatically

Keys Save automatically before build

Network Connectil Always close unrelated projects without prompt

Perspectives

Search L Workspace save interval (in minutes): 5

Security 7

Startup and Shutd Workspace name (shown in window title):

Web Browser

Workspace Open referenced projects when a project is opened

Ant Always Never @ Prompt

Help

Install/Update Text file encoding New text file line delimiter

Java Default (GBK) @ Default

Run/Debug [poter TEE -] Other:

Tasks

Team
v “Wr’ﬁnl?ﬁ"“ C“”H""‘:" X |Restore Defaults| | Apply |
@ [ OK l | Cancel |

s

HIB5 FTHHEGITIEFRY “conf/hbase-sitexml” 3244, &2 “hbase.zookeeper.quorum”
RE I IERERYZookeepertthiit .

<property>

<name>hbase.zookeeper.quorum</name>
<value>xxx-zk1.cloudtable.com,xxx-zk2.cloudtable.com,xxx-zk3.cloudtable.com</value>
</property>

Hep: valuehRI{EJIZooKeeperSER¥ TS . BERFEFIEIRSSEEHS, F£LN
%ﬂﬁ*ﬂ(‘]‘%ﬁ%ﬁ%ﬁ, RIETESRRFSRPINEIFIFZAVERF, FHEREVENAY “ ZKHEE
tbht (FIRG) 7 o

-

1.3 74 HBase N3
1.3.1 BEN7Z =R A

BRSBTS IAISEHBaselOTTAITRE, FERTERIEORE
BF T .

SFi5iE
BERAFAL—NARF, BTFSECUTIEMALSHRREE, WE-36
=, AlSBERIZIT
. BIEBPERE,
o ERPEETRERAP0EE. BREEE.
. RERPESEORFESIEL,
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o RIBAPHURHITEN.

o EAFRERTE[20-29]ZANAEFER..

o HiESIT, HRUAFPERRNARY . FREAE. FR&/IME. FHFR
o FAFHERF, MRBFERRPIZBFIVEE.

o AWSBERRE, WRAFERZE.

% 1'3 ﬂa):{%_:%\
wmS w2 3] iR etk
1200500020 | A Male 19 Shenzhen,
1 Guangdong
1200500020 | B Female 23 Shijiazhuang, Hebei
2
1200500020 |C Male 26 Ningbo, Zhejiang
3
1200500020 | D Male 18 Xiangyang, Hubei
4
1200500020 | E Female 21 Shangrao, Jiangxi
5
1200500020 | F Male 32 Zhuzhou, Hunan
6
1200500020 | G Female 29 Nanyang, Henan
7
1200500020 | H Female 30 Kaixian, Chongging
8
1200500020 || Male 26 Weinan, Shaanxi
9
1200500021 |J Male 25 Dalian, Liaoning
0

IR
SIEMSITREN . 1THE. 5ReEF o T AAHBasefIfLEE ., ARG TIELAME—RSE
JIRowKey, FIERZFfETEInfoFliE .

1.3.2 FERER

IHEES R

RIE CIRRSIE=HITINRED#E, FEFRRITIRERINERT 4R,
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% 1-4 7£ HBase FARAIINEE

FS | & (s
1 RIERHEZRIHBAFRIE S EIER. is=elER.
2 SANRF#EIE. IBS IBNEE .

3 1B “BHER” ik, ARFERTIER | BEMENE.
FRYZRH . BRIRFER.

4 RIEAFRESENRFERMtL E%”{ﬁﬁﬁGetﬁﬁﬂﬂﬁ

5 RIERFPERHRITER. 52 IERATIEssFilter.
6 RBF#ER, MErRAEEETZAFREE. 52 RREE .

7 ANVSSEERTR, MERERERR. 5= IRRER o

Xt =

HBaseLARowKey I EHIFII D AR EIREER S, RowKeyHNiRiT TR
K, BEfRAIRowKeyi®iHEERESWISES.

1.3.3 +F5HCES I AR

1.3.3.1 GBS

1 HUTHGICIERT, RfEhbase-sitexm BB {44, ECEIEHAYZooKeeperEEEERTLtD
i.lto

BCEIAN T :
<property>
<name>hbase.zookeeper.quorum</name>

<value>xxx-zk1.cloudtable.com,xxx-zk2.cloudtable.com,xxx-zk3.cloudtable.com</value>
</property>

Hrp: valuehfY(EHZooKeeperEE$AIlT & . ERFRFMERSZEEEHE, AN
i?ﬁﬁ(‘jiﬁﬁ%ﬁ%‘ﬂ, IRETEEREY R FIFFEERVERE, FREUEMNAY “ ZKyEE
W ” o

TR
1.3.3.2 €l Configuration

ab
ThEEN A

HBaseiEid NNEEC B )4 RIRENECE N -
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(AR
1. MEECEXMHR— M UEFERIAYRIE, WIELE, BREEAR— Configuration}IR,

2. HOKIERERSLEASNEE, WEFE, BRTEN. HEFMBRE—, TF—
—i1 TR

G
TEAR FEEEcom.huawei.cloudtable.hbase.examples& A,

private static void init() throws IOException {
// Default load from conf directory
conf = HBaseConfiguration.create(); // i¥[1]
String userdir = System.getProperty("user.dir") + File.separator + "conf" + File.separator;
Path hbaseSite = new Path(userdir + "hbase-site.xml");
if (new File(hbaseSite.toString()).exists()) {
conf.addResource(hbaseSite);
}
}

pES=E AN

o E[1] tNRBEEXHEBFconfELE NN cclasspathi&iEs, BFAGEAVINEIEEE
BB URHIT.

1.3.3.3 gl Connection

ThRENA

HBasei&id ConnectionFactory.createConnection(configuration) 75;% 8 Connection
MR, EERISE Y E—E IR Configuration,

Connectionf3E 7 [RES & SLFRRSS 23 AER AN 5Z0oKeeperfiJi%ERz . Connection
i®id ConnectionFactoryZEsLfift, . BliEConnection2EBEIR{E, MHEConnection2
FiEZ2H, Fit, SNMERIREEATLUEZ—1Connection,

BANAE, — 1Bk iEFEZE—18MHAYConnection, B— M &IZRNBECH
AdmingkTablesLfl, SARAAAIMINIIR L TableXIRIGHAVRIEZO , FRINEFD
#ith{kTable, Admin, ConnectionfY4mEEARERESIR, AREEIER

close(), BERZEIR
(RERL
IS BiEER—{ CloudTable&EE T, S&ECIEFHERRE—1{ Connection, F~EN

LRI FZ B Connection, Connection2i&EZCloudTablefER$AVIERESE, CIEBE B ERESMN
&Zookeeperfafl, FHRABWSZIESHARE.

BRI
LATRS R 2872 Connection T SRAYR I :

private TableName tableName = null;
private Connection conn = null;

public HBaseSample(Configuration conf) throws IOException {
this.tableName = TableName.valueOf("hbase_sample_table");
this.conn = ConnectionFactory.createConnection(conf);

}
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1.3.3.4 g%k
IhaEEN

HBasej@idorg.apache.hadoop.hbase.client. Admin¥3ZHcreateTable 5 iEKEIEESR,
FHEERS. RS, QIRFERMAER (EXIEBRATSDRegioniZERAR ) ¢

o [RIEEE, BICIEREEKRKERE—"Region, MEIFIESRISINEBND RN
Z“ Region,

e TS RegionZsk, BNBIEREITASLHDECZRegion, HMITEZRILURSEA
REHFENINEIEBNEE .

AR
FRUURIEE TR SAFN, ALUAFE. MFURTHZAEMN .

(Neir =2

public void testCreateTable() {
LOG.info("Entering testCreateTable.");

// Specify the table descriptor.
HTableDescriptor htd = new HTableDescriptor(tableName); // (1)

// Set the column family name to info.
HColumnDescriptor hcd = new HColumnDescriptor("info"); // (2)

// Set data encoding methods. HBase provides DIFF,FAST_DIFF,PREFIX
// and PREFIX_TREE
hcd.setDataBlockEncoding(DataBlockEncoding.FAST_DIFF); // iE[1]

// Set compression methods, HBase provides two default compression
// methods:GZ and SNAPPY

// GZ has the highest compression rate,but low compression and

// decompression efficiency,fit for cold data

// SNAPPY has low compression rate, but high compression and

// decompression efficiency,fit for hot data.

// it is advised to use SANPPY

hcd.setCompressionType (Compression.Algorithm.SNAPPY);
htd.addFamily(hcd); // (3)

Admin admin = null;
try {
// Instantiate an Admin object.
admin = conn.getAdmin(); // (4)
if (ladmin.tableExists(tableName)) {
LOG.info("Creating table...");
admin.createTable(htd); // i¥[2] (5)
LOG.info(admin.getClusterStatus());
LOG.info(admin.listNamespaceDescriptors());
LOG.info("Table created successfully.");
} else {
LOG.warn("table already exists");

}
} catch (IOException e) {
LOG.error("Create table failed.", e);
} finally {
if (@dmin != null) {
try {
// Close the Admin object.
admin.close();
} catch (IOException e) {
LOG.error("Failed to close admin ", e);
}
}
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}
LOG.info("Exiting testCreateTable.");
}

(1) BUEERIEATF
(2) BUEESURRIEIARTRT
(3) FINFINRIEAFF RIR AT

(4) 3RERAdmInYIR, Adminf2t TEER. IR, MEREEFE. (EXFREN
FFURREEHILA R IPRZRZFTINEE -

(5) EBEAdmINGYEESE,

SEEEIR
o E[1] TJLUZEIIENEL4ESN, BARERNT:
/B ERIBE%, HBaseiZt T DIFF, FAST_DIFF, PREFIXFIPREFIX_TREEPUFhimDE %
hcd.setDataBlockEncoding(DataBlockEncoding.FAST_DIFF);
[REXHEF SN, HBaseBAINRIM T GZAISNAPPYRF EFEEIE
[IERGZH SRS, (BIEMHEIIRESERHE, SRT SR
//SNAPPY®453A(%, (BIE4afENEEDS, ERTREIE
| [N ERIAFFIRSNAPPY [£4E
hcd.setCompressionType(Compression.Algorithm.SNAPPY);
o E[2] TLUBITISERIATNETRRoWKey, T EBITRowKeyHZEFAS RegionFaFf
AiEx, KBRERUT:
/] BlEE— RIS regionAdzE
byte[][] splits = new byte[4][];
splits[0] = Bytes.toBytes("A");
splits[1] = Bytes.toBytes("H");
splits[2] = Bytes.toBytes("O");
splits[3] = Bytes.toBytes("U");
admin.createTable(htd, splits);
1.3.3.5 MipssR
IhaeE T
HBasei@idorg.apache.hadoop.hbase.client. AdminfJdeleteTable 5 AR MIFRER o
e=r=

public void dropTable() {
LOG.info("Entering dropTable.");
Admin admin = null;
try {
admin = conn.getAdmin();
if (admin.tableExists(tableName)) {
// Disable the table before deleting it.
admin.disableTable(tableName);
// Delete table.
admin.deleteTable(tableName);//iE[1]
}
LOG.info("Drop table successfully.");
} catch (IOException e) {
LOG.error("Drop table failed " ,e);
} finally {
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if (admin != null) {
try {
// Close the Admin object.
admin.close();
} catch (IOException e) {
LOG.error("Close admin failed " ,e);
}
}
}
LOG.info("Exiting dropTable.");
}
=z
FAEEIR

E[1] RB7AAdisableTablei#Zf5, FBiAAdeleteTablezOA 8 EMIPRALIN
Ftk, deleteTableE SdisableTable, enableTable, tableExists, isTableEnabled,

isTableDisabled?5&E—i#c{EF .
1.3.3.6 {82k

TOREET

HBasei@iZorg.apache.hadoop.hbase.client. AdminfmodifyTable 5 EEERE R .

(et =2

public void testModifyTable() {
LOG.info("Entering testModifyTable.");

// Specify the column family name.
byte[] familyName = Bytes.toBytes("education");
Admin admin = null;
try {
// Instantiate an Admin object.
admin = conn.getAdmin();
// Obtain the table descriptor.
HTableDescriptor htd = admin.getTableDescriptor(tableName);
// Check whether the column family is specified before modification.
if (htd.hasFamily(familyName)) {
// Create the column descriptor.
HColumnDescriptor hcd = new HColumnDescriptor(familyName);
htd.addFamily(hcd);
// Disable the table to get the table offline before modifying
// the table.
admin.disableTable(tableName);
// Submit a modifyTable request.
admin.modifyTable(tableName, htd); //3E[1]
// Enable the table to get the table online after modifying the
// table.
admin.enableTable(tableName);
}
LOG.info("Modify table successfully.");
} catch (IOException e) {
LOG.error("Modify table failed " ,e);
} finally {
if (@dmin != null) {
try {
// Close the Admin object.
admin.close();
} catch (IOException e) {
LOG.error("Close admin failed " ,e);
}
}
}
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EEEI

LOG.info("Exiting testModifyTable.");

E[1] RE7EAAdisableTableizOfE, BiEAmModifyTableiZOABSRIEL LI
Zfa, 15@HenableTable OB fMGAZR-

1.3.3.7 ENEUE

ThRERN

(=2t

HBase— N HEMFIRIEIRRE, —1T8IE, TN MIR, M— IR ATLARS
NMZ1M, BE, SBAFIENIHZ, HNEEBEEESATY ( 8FEZRF513
FR) o HBasei@idHTablefUput/FiEkPutiiE, TR —THIEOILIEEIEE.,

public void testPut() {

LOG.info("Entering testPut.");

// Specify the column family name.

byte[] familyName = Bytes.toBytes("info");

// Specify the column name.

byte[][] qualifiers = { Bytes.toBytes("name"), Bytes.toBytes("gender"),

Bytes.toBytes("age"), Bytes.toBytes("address") };

Table table = null;

try {
// Instantiate an HTable object.
table = conn.getTable(tableName);
List<Put> puts = new ArrayList<Put>();
// Instantiate a Put object.
Put put = new Put(Bytes.toBytes("012005000201"));
put.addColumn(familyName, qualifiers[0], Bytes.toBytes("A"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Male"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("19"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Shenzhen, Guangdong"));
puts.add(put);
put = new Put(Bytes.toBytes("012005000202"));
put.addColumn(familyName, qualifiers[0], Bytes.toBytes("B"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Female"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("23"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Shijiazhuang, Hebei"));
puts.add(put);
put = new Put(Bytes.toBytes("012005000203"));
put.addColumn(familyName, qualifiers[0], Bytes.toBytes("C"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Male"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("26"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Ningbo, Zhejiang"));
puts.add(put);
put = new Put(Bytes.toBytes("012005000204"));
put.addColumn(familyName, qualifiers[0], Bytes.toBytes("D"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Male"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("18"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Xiangyang, Hubei"));
puts.add(put);
put = new Put(Bytes.toBytes("012005000205"));
put.addColumn(familyName, qualifiers[0], Bytes.toBytes("E"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Female"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("21"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Shangrao, Jiangxi"));
puts.add(put);
put = new Put(Bytes.toBytes("012005000206"));
put.addColumn(familyName, qualifiers[0], Bytes.toBytes("F"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Male"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("32"));
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pES=E AN

put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Zhuzhou, Hunan"));
puts.add(put);

put = new Put(Bytes.toBytes("012005000207"));

put.addColumn(familyName, qualifiers[0], Bytes.toBytes("G"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Female"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("29"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Nanyang, Henan"));
puts.add(put);

put = new Put(Bytes.toBytes("012005000208"));

put.addColumn(familyName, qualifiers[0], Bytes.toBytes("H"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Female"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("30"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Kaixian, Chongging"));
puts.add(put);

put = new Put(Bytes.toBytes("012005000209"));

put.addColumn(familyName, qualifiers[0], Bytes.toBytes("I"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Male"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("26"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Weinan, Shaanxi"));
puts.add(put);

put = new Put(Bytes.toBytes("012005000210"));

put.addColumn(familyName, qualifiers[0], Bytes.toBytes("J"));
put.addColumn(familyName, qualifiers[1], Bytes.toBytes("Male"));
put.addColumn(familyName, qualifiers[2], Bytes.toBytes("25"));
put.addColumn(familyName, qualifiers[3], Bytes.toBytes("Dalian, Liaoning"));
puts.add(put);

// Submit a put request.

table.put(puts);

LOG.info("Put successfully.");
} catch (IOException e) {
LOG.error("Put failed " ,e);
} finally {
if (table != null) {
try {
// Close the HTable object.
table.close();
} catch (IOException e) {
LOG.error("Close table failed " ,e);
}
}
}
LOG.info("Exiting testPut.");
}

RRFEN iR EEAE— M HTablesLf], HTable2— M E&iER S,
Itt, E—"HTable3tfl, FRIZHWBSNNEIZERIMER, BUAESHRAKRTHR .

1.3.3.8 HiIFREUE

TogEEN

(W=

HBasei@id TablesLflfdeleteT5iEHKDelete iz, ALAR—ITEIRAILIZEIESE.

public void testDelete() {
LOG.info("Entering testDelete.");

byte[] rowKey = Bytes.toBytes("012005000201");

Table table = null;
try {
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// Instantiate an HTable object.
table = conn.getTable(tableName);

// Instantiate a Delete object.
Delete delete = new Delete(rowKey);

// Submit a delete request.
table.delete(delete);

LOG.info("Delete table successfully.");
} catch (IOException e) {
LOG.error("Delete table failed " ,e);
} finally {
if (table != null) {
try {
// Close the HTable object.
table.close();
} catch (IOException e) {
LOG.error("Close table failed " ,e);
}
}

}
LOG.info("Exiting testDelete.");
}

1.3.3.9 (M Get {EENEIRE
LIRERIN

BMRPIZI—FEE, BEEELAMIZFRIINATITablesLl, AFEIE— GetXd
Ro WALUIAGetIRIFESHIE, WINERIRTRMTINZIR. ERRRTEIREFERE

ResultydZmh, ResulthaJLATEEZ AN Cell,

(=2t

public void testGet() {
LOG.info("Entering testGet.");
// Specify the column family name.
byte[] familyName = Bytes.toBytes("info");
// Specify the column name.
byte[][] qualifier = { Bytes.toBytes("name"), Bytes.toBytes("address") };
// Specify RowKey.
byte[] rowKey = Bytes.toBytes("012005000201");
Table table = null;
try {
// Create the Table instance.
table = conn.getTable(tableName);
// Instantiate a Get object.
Get get = new Get(rowKey);
// Set the column family name and column name.
get.addColumn(familyName, qualifier[0]);
get.addColumn(familyName, qualifier[1]);
// Submit a get request.
Result result = table.get(get);
// Print query results.
for (Cell cell : result.rawCells()) {
LOG.info(Bytes.toString(CellUtil.cloneRow(cell)) + ":"
+ Bytes.toString(CellUtil.cloneFamily(cell)) + ","
+ Bytes.toString(CellUtil.cloneQualifier(cell)) +","
+ Bytes.toString(CellUtil.cloneValue(cell)));

LOG.info("Get data successfully.");
} catch (IOException e) {
LOG.error("Get data failed " ,e);
} finally {
if (table != null) {
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try {
// Close the HTable object.
table.close();
} catch (IOException e) {
LOG.error("Close table failed " ,e);
}
}
}
LOG.info("Exiting testGet.");
}

1.3.3.10 {5 Scan iEEXEUE

TogEE N

BENERZIHIE, EAEELAMLIZEIINAITablesEf), AFEIE— N Scand R,
FHUEIREZESCanRNSHIE, HTIRSTIENE, HIFIEEStartRowil
StopRow., BEifERIZITEHIRIRFEEResultScannerXd& A, SITHIELLResultIT5R
F7F6E, ResultthfziE T2/ Cell,

(=3t

public void testScanData() {
LOG.info("Entering testScanData.");
Table table = null;
// Instantiate a ResultScanner object.
ResultScanner rScanner = null;
try {
// Create the Configuration instance.
table = conn.getTable(tableName);
// Instantiate a Get object.
Scan scan = new Scan();
scan.addColumn(Bytes.toBytes("info"), Bytes.toBytes("name"));
// Set the cache size.
scan.setCaching(1000);
// Submit a scan request.
rScanner = table.getScanner(scan);
// Print query results.
for (Result r = rScanner.next(); r != null; r = rScanner.next()) {
for (Cell cell : r.rawCells()) {
LOG.info(Bytes.toString(CellUtil.cloneRow(cell)) + ":"
+ Bytes.toString(CellUtil.cloneFamily(cell)) + ","
+ Bytes.toString(CellUtil.cloneQualifier(cell)) + ","
+ Bytes.toString(CellUtil.cloneValue(cell)));
}
}
LOG.info("Scan data successfully.");
} catch (IOException e) {
LOG.error("Scan data failed " ,e);
} finally {
if (rScanner != null) {
// Close the scanner object.
rScanner.close();

}
if (table != null) {
try {
// Close the HTable object.
table.close();
} catch (IOException e) {
LOG.error("Close table failed " ,e);
}
}

}
LOG.info("Exiting testScanData.");
}
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RSN

1. #8iYScanAtfgxEStartRowFIStopRow, — "BRYIEERIScan, MEESEIFLE,
2. gLlug&BatchflCachingx#ES%,

- Batch
{FRScaniAAnextiZFO8XRANIREIINCTEE, 5S—IKZERITIEEX.
- Caching

RPCIEKIREINextiCRIVEANE, ZSH5—RRPCIKEIITHE X
1.3.3.11 {EFILESE Filter

TOREEI T

HBase FilterEE#EScanf1Geti T2 TEURTIE, BITRE— LT B MARELM,
Wi ERowKey ., FIZEFHERNTESM .

(=2t

public void testSingleColumnValueFilter() {
LOG.info("Entering testSingleColumnValueFilter.");
Table table = null;
ResultScanner rScanner = null;

try {

table = conn.getTable(tableName);

Scan scan = new Scan();

scan.addColumn(Bytes.toBytes("info"), Bytes.toBytes("name"));

// Set the filter criteria.

SingleColumnValuefFilter filter = new SingleColumnValueFilter(
Bytes.toBytes("info"), Bytes.toBytes("name"), CompareOp.EQUAL,
Bytes.toBytes("I"));

scan.setFilter(filter);

// Submit a scan request.

rScanner = table.getScanner(scan);

// Print query results.

for (Result r = rScanner.next(); r != null; r = rScanner.next()) {

for (Cell cell : rrawCells()) {
LOG.info(Bytes.toString(CellUtil.cloneRow(cell)) + ":"
+ Bytes.toString(CellUtil.cloneFamily(cell)) + ","
+ Bytes.toString(CellUtil.cloneQualifier(cell)) +","
+ Bytes.toString(CellUtil.cloneValue(cell)));
}
}

LOG.info("Single column value filter successfully.");
} catch (IOException e) {
LOG.error("Single column value filter failed " ,e);
} finally {
if (rScanner != null) {
// Close the scanner object.
rScanner.close();

}
if (table != null) {
try {
// Close the HTable object.
table.close();
} catch (IOException e) {
LOG.error("Close table failed " ,e);
}
}

}
LOG.info("Exiting testSingleColumnValueFilter.");
}
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1.4 i5ia) HBase ThriftServer #£FIF2R

1.4.1 1500 ThriftServer #&{E3%&

B

fE N\ThriftServersLfBlprEhost IR AR S HIport, IRIBIAMIEEIRRECE S GFEEThrift
E g, ipiaThriftServer, #H{TRIEIEEnamespaceikBXtablenamel AR CIiEZR .
FRFTAVIRIE o

BAFTER
S| BREEFERSENS.
S EREE EREERE.
S BE CENEE , HAEHEERE.

T4 P HBaseFEREFFR, HANERHFIBREABEEThriftServerfIKZE, AR ThriftServerfy
FRRES, TEFRERIE; WEThriftServerAXAAZE, NGIREIERESIERE, B
& “EZ > FRThriftServer” , FH&F5E, BIA#TER.

MR

o ThriftServerBRIAIZELB, EAClientF ISR,

o TEThriftZedE, TEkHEE: https://www.apache.org/dyn/closer.cgi?path=/thrift/0.11.0/
thrift-0.11.0.tar.gz

o ThriftServer{CA3+EEI FE bt : https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-3.3.0/src/hbase-examples/hbase-thrift-example, &/ EHEEEIAIE
fEIE, BIRT3RERFCEDAESA.

-
IEVER e =20

o IRIFFIES

£ “hbase-thrift-example” #HI TR “pomxml” &, 1EINLATEE

<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>2.3</version>
<configuration>
<archive>
<manifest>
<mainClass>com.huawei.bigdata.hbase.examples.TestMain</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
<executions>
<execution>
<id>make-assemble</id>
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<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>

o #linitEcE

LATEHIEPE “hbase-thrift-example” #45 TF2RY
“com.huawei.bigdata.hbase.examples” BRI “TestMain” &M,
private static void init() throws IOException {
// Default load from conf directory
conf = HBaseConfiguration.create();

String userdir = TestMain.class.getClassLoader().getResource("conf").getPath() + File.separator;
[1]

//In Linux environment

//String userdir = System.getProperty("user.dir") + File.separator + "conf" + File.separator;

conf.addResource(new Path(userdir + "core-site.xml"), false);

conf.addResource(new Path(userdir + "hdfs-site.xml"), false);

conf.addResource(new Path(userdir + "hbase-site.xml"), false);

}
[1]userdirf®xEN I 2RIFEZERZ TFconfBENRER . YA EE AR core-
site.xml. hdfs-site.xml. hbase-sitexml3Z{F, FEEREZ!"src/main/resources/

conf"BIERT,
o EEEThriftServersLfl

AR “hbase-thrift-example” #£5) T2HY
“com.huawei.bigdata.hbase.examples” B “TestMain” Z£h,

try {
test = new ThriftSample();
test.test("xxx o xxx.xxx', THRIFT_PORT, conf);[2]

} catch (TException | IOException e) {
LOG.error("Test thrift error", e);

}

[2]test.test )EANSEAFFHIAAIThriftServersEGIFRTET Ripithilt, FARIESERR
BTEEEREITIEN, BT RipEEEERIZ THANTIBRIZA Y hosts M4

Ho
“THRIFT_PORT” AThriftServersEffIE &2 %0 hbase.regionserver.thrift.port"
XFRYE

o FHiEER
// Get table of specified namespace.
getTableNamesByNamespace(client, "default");
// Create table.
createTable(client, TABLE_NAME);
// Delete specified table.
deleteTable(client, TABLE_NAME);

o IRIEFSENnamespaceikEitablename

AR EERTE “ hbase-thrift-example\src\main\java\com\huawei\hadoop
\hbase\examples” &AJ “ThriftSample” ZAYgetTableNamesByNamespaces
=
private void getTableNamesByNamespace(THBaseService.lface client, String namespace) throws
TException {
client.getTableNamesByNamespace (namespace)
forEach(

tTableName -> LOGGER.info("{}", TableName.valueOf(tTableName.getNs(),
tTableName.getQualifier())));
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C++{CEDHEA

ellfE S

LA ERTE “hbase-thrift-example\src\main\java\com\huawei\hadoop
\hbase\examples” &AJ “ThriftSample” ZEfJcreateTablefsiExH,

private void createTable(THBaseService.lface client, String tableName) throws TException,
I0OException {
TTableName table = getTableName(tableName);
TTableDescriptor descriptor = new TTableDescriptor(table);
descriptor.setColumns(
Collections.singletonList(new
TColumnFamilyDescriptor().setName(COLUMN_FAMILY.getBytes())));
if (client.tableExists(table)) {
LOGGER.warn("Table {} is exists, delete it.", tableName);
client.disableTable(table);
client.deleteTable(table);
}
client.createTable(descriptor, null);
if (client.tableExists(table)) {
LOGGER.info("Created {}.", tableName);
}else {
LOGGER.error("Create {} failed.", tableName);
}

}
bRz

LATREEERTE “hbase-thrift-example\src\main\java\com\huawei\hadoop
\hbase\examples” EHI “ThriftSample” ZfJdeleteTablei%EH,

private void deleteTable(THBaseService.lface client, String tableName) throws TException,
I0Exception {
TTableName table = getTableName(tableName);
if (client.tableExists(table)) {
client.disableTable(table);
client.deleteTable(table);
LOGGER.info("Deleted {}.", tableName);
} else {
LOGGER.warn("{} not exist.", tableName);
}

}

BEZEFiR T RERThriftii A, ERSSHTRIFIHRE:

[192.168.0.82_ testThrift]#cat /etc/redhat-release
CentOS Linux release 7.5.1804 (Core)
[192.168.0.82_ testThrift] #thrift -version

Thrift version 0.11.0

AEFRT=A/optBRT, @ {4hbase.thrift, AFIIT:

namespace java org.apache.hadoop.hbase.thrift2.generated
namespace cpp apache.hadoop.hbase.thrift2

namespace rb Apache.Hadoop.Hbase.Thrift2

namespace py hbase

namespace perl Hbase

struct TTimeRange {
1: required i64 minStamp,
2: required i64 maxStamp

struct TColumn {
1: required binary family,
2: optional binary qualifier,
3: optional i64 timestamp

struct TColumnValue {
1: required binary family,
2: required binary qualifier,
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3: required binary value,
4: optional i64 timestamp,
5: optional binary tags

struct TColumnincrement {
1: required binary family,
2: required binary qualifier,
3: optional i64 amount = 1
}
struct TResult {
1: optional binary row,
2: required list<TColumnValue> columnValues

enum TDeleteType {
DELETE_COLUMN =0,
DELETE_COLUMNS =1

}

enum TDurability {
SKIP_WAL =1,
ASYNC_WAL = 2,
SYNC_WAL = 3,
FSYNC_WAL =4

}

struct TAuthorization {

1: optional list<string> labels

}

struct TCellVisibility {

1: optional string expression

}

struct TGet {
1: required binary row,
2: optional list<TColumn> columns,

: optional i64 timestamp,
: optional TTimeRange timeRange,

AW

: optional i32 maxVersions,

: optional binary filterString,

: optional map<binary, binary> attributes
: optional TAuthorization authorizations

(o BN o) IO |

}

struct TPut {

: required binary row,

: required list<TColumnValue> columnValues
: optional i64 timestamp,

: optional map<binary, binary> attributes,

: optional TDurability durability,

: optional TCellVisibility cellVisibility

-
NOUGTWN =

struct TDelete {

: required binary row,

: optional list<TColumn> columns,

: optional i64 timestamp,

: optional TDeleteType deleteType =1,

: optional map<binary, binary> attributes,
: optional TDurability durability

NORAWN =

}

struct TIncrement {

: required binary row,

: required list<TColumnIncrement> columns,
: optional map<binary, binary> attributes,

: optional TDurability durability

: optional TCellVisibility cellVisibility

[
O hAN =

struct TAppend {
1: required binary row,
2: required list<TColumnValue> columns,
3: optional map<binary, binary> attributes,
4: optional TDurability durability
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5: optional TCellVisibility cellVisibility

}

struct TScan {

: optional binary startRow,

: optional binary stopRow,

: optional list<TColumn> columns

: optional i32 caching,

: optional i32 maxVersions=1,

: optional TTimeRange timeRange,

: optional binary filterString,

: optional i32 batchSize,

: optional map<binary, binary> attributes
10: optional TAuthorization authorizations
11: optional bool reversed
12: optional bool cacheBlocks

}

union TMutation {

1: TPut put,
2: TDelete deleteSingle,
}
struct TRowMutations {
1: required binary row
2: required list<TMutation> mutations

}

struct THRegionInfo {

: required i64 regionld

: required binary tableName

: optional binary startKey

: optional binary endKey

: optional bool offline

: optional bool split

: optional i32 replicald

CoONOTUEA WN =

NoOouh~hWwWN =

}
struct TServerName {
1: required string hostName
2: optional i32 port
3: optional i64 startCode
}
struct THRegionLocation {
1: required TServerName serverName
2: required THRegionInfo regioninfo
}
enum TCompareOp {
LESS =0,
LESS_OR_EQUAL =1,
EQUAL = 2,
NOT_EQUAL = 3,
GREATER_OR_EQUAL =4,
GREATER =5,
NO_OP =6
}
exception TIOError {
1: optional string message
}
exception TlllegalArgument {
1: optional string message
}
service THBaseService {
bool exists(
1: required binary table,
2: required TGet tget
) throws (1:TIOError io)
TResult get(
1: required binary table,
2: required TGet tget
) throws (1: TIOError io)
list<TResult> getMultiple(
1: required binary table,
2: required list<TGet> tgets
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) throws (1: TIOError io)
void put(

1: required binary table,

2: required TPut tput
) throws (1: TIOError io)
bool checkAndPut(

: required binary table,

: required binary row,

: required binary family,

: required binary qualifier,
: binary value,

: required TPut tput

) throws (1: TIOError io)
void putMultiple(

1: required binary table,

2: required list<TPut> tputs
) throws (1: TIOError io)
void deleteSingle(

1: required binary table,

2: required TDelete tdelete
) throws (1: TIOError io)
list<TDelete> deleteMultiple(

1: required binary table,

2: required list<TDelete> tdeletes
) throws (1: TIOError io)
bool checkAndDelete(

: required binary table,

: required binary row,

: required binary family,

: required binary qualifier,
: binary value,

: required TDelete tdelete
) throws (1: TIOError io)
TResult increment(

1: required binary table,

2: required TIncrement tincrement
) throws (1: TIOError io)
TResult append(

1: required binary table,

2: required TAppend tappend
) throws (1: TIOError io)
i32 openScanner (

1: required binary table,

2: required TScan tscan,

) throws (1: TIOError io)
list<TResult> getScannerRows(

1: required i32 scannerld,

2:i32 numRows =1
) throws (

1: TIOEtrror io,

2: TlllegalArgument ia

O WN =

O WN =

void closeScanner(

1: required i32 scannerld
) throws (

1: TIOEtrror io,

2: TlllegalArgument ia
)
void mutateRow(

1: required binary table,

2: required TRowMutations trowMutations
) throws (1: TIOError io)
list<TResult> getScannerResults(

1: required binary table,

2: required TScan tscan,

3:i32 numRows =1
) throws (

1: TIOError io
)
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THRegionLocation getRegionLocation(
1: required binary table,
2: required binary row,
3: bool reload,

) throws (
1: TIOError io

)

list<THRegionLocation> getAllRegionLocations(
1: required binary table,

) throws (
1: TIOError io

)

bool checkAndMutate(

: required binary table,

: required binary row,

: required binary family,

: required binary qualifier,

A WN =

5: required TCompareOp compareOp,
6: binary value,
7: required TRowMutations rowMutations
) throws (1: TIOError io)
}
o HfTE$: thrift --gen cpp /opt/hbase.thrift, HITHINEATE/optBREM—

gen-cppB=.
o TEEFIRTRAY/optBRT, BIEEN{EMakefile, NEIUT:

THRIFT_DIR = /usr/local/include/thrift
LIB_DIR = /usr/local/lib

GEN_SRC = ./gen-cpp/hbase_types.cpp ./gen-cpp/hbase_constants.cpp ./gen-cpp/THBaseService.cpp
.PHONY: clean help

default: HbaseClient
HbaseClient: HbaseClient.cpp

g++ -o HbaseClient -I${THRIFT_DIR} -I./gen-cpp -L${LIB_DIR} -Wl|,-rpath=${LIB_DIR} HbaseClient.cpp $
{GEN_SRC} -lthrift -g

clean:
rm -rf HbaseClient

help:

$(warning "Makefile for C++ Hbase Thrift HbaseClient. Modify THRIFT_DIR and LIB_DIR in the \
file to point to correct locations. See $${HBASE_ROOT}/hbase-examples/README.txt for \
details.")

@.

o HTEEFImTRAY/optBRT, BIEEN{&FHbaseClient.cpp, HBUT:

#include "THBaseService.h"

#include <config.h>

#include <vector>

#include <ostream>

#include <iostream>

#include "transport/TSocket.h"

#include <transport/TBufferTransports.h>
#include <protocol/TBinaryProtocol.h>

using namespace std;

using namespace apache::thrift;

using namespace apache:thrift::protocol;

using namespace apache::thrift:transport;

using namespace apache::hadoop::hbase:thrift2;

using boost::shared_ptr;

int readdb(int argc, char** argv) {
fprintf(stderr, "readdb start\n");
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int port = atoi(argv[2]);

boost::shared_ptr<TSocket> socket(new TSocket(argv[1], port));
boost::shared_ptr<TTransport> transport(new TBufferedTransport(socket));
boost::shared_ptr<TProtocol> protocol(new TBinaryProtocol(transport));
try {

transport->open();

printf("open\n");

THBaseServiceClient client(protocol);

TResult tresult;

TGet get;

std:vector<TColumnValue> cvs;
const std::string table("test");
const std::string thisrow="row-1-1";
get.__set_row(thisrow);
bool be = client.exists(table,get);
printf("exists result value = %d\n", be);
client.get(tresult,table,get);
vector<TColumnValue> list=tresult.columnValues;
std::vector<TColumnValue>::const_iterator iter;
for(iter=list.begin();iter!=list.end();iter++) {
printf("%s, %s,%s\n", (*iter).family.c_str(), (*iter).qualifier.c_str(),(*iter).value.c_str());
}
transport->close();
printf("close\n");
} catch (const TException &tx) {
std::cerr << "ERROR(exception): " << tx.what() << std:endl;

}

fprintf(stderr, "readdb stop\n");
return O;

return 0O;

}

int writedb(int argc, char** argv){
fprintf(stderr, "writedb start\n");
int port = atoi(argv[2]);
boost::shared_ptr<TSocket> socket(new TSocket(argv[1], port));
boost::shared_ptr<TTransport> transport(new TBufferedTransport(socket));
boost::shared_ptr<TProtocol> protocol(new TBinaryProtocol(transport));
try {
char buf[128];
transport->open();
printf("open\n");
THBaseServiceClient client(protocol);
TResult tresult;
TGet get;
std::vector<TPut> puts;
const std::string table("test");
for(inti=0;i<10; i++) {
fprintf(stderr, "%d, ", i);
for(intj=0;j<10; j++) {
TPut put;
std::vector<TColumnValue> cvs;
//put data
sprintf(buf, "row-%d-%d", i, j);
const std::string thisrow(buf);
put.__set_row(thisrow);
TColumnValue tcv;
tev.__set_family("info");
tev.__set_qualifier("age");
sprintf(buf, "%d", i * j);
tcv.__set_value(buf);
cvs.insert(cvs.end(), tcv);
put.__set_columnValues(cvs);
puts.insert(puts.end(), put);
}
client.putMultiple(table, puts);
puts.clear();
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transport->close();
printf("close\n");
} catch (const TException &tx) {
std::cerr << "ERROR (exception): " << tx.what() << std:endl;
}
fprintf(stderr, "writedb stop\n");
return 0O;

}

int main(int argc, char **argv) {

if(argc !=3) {
fprintf(stderr, "param is :XX ip port\n");
return -1;

}

writedb(argc, argv);

readdb(argc, argv);

return 0O;

o AIS/optBFR THITmMakeds<s, MFIRMHAICHHEEHULHI .
e i Ahbase shell#iiTap<$ create 'test’, 'info', BIE—IKNI{ZE
e Hf7d5< ./HbaseClient thrift2_server_ip thrift_server_port, fg0: ./

HbaseClient 192.168.5.238 9090, IiFgeEiEE«Ktest, FIFERINT:

[192.168.0.82_ thrift2]#./HbaseClient 192.168.5.238 9090
writedb start

open
0,1,2,3,4,5,6,7,8,9, close
writedb stop

readdb start

open

exists result value = 1

info, age,1

close

readdb stop

[192.168.0.82_ thrift2]#

1.4.2 ij5{8) ThriftServer &z

TheeEN

(e =2r]

& N\ThriftServersLfflprEhost IR AR S HIport, FEThriftE %, 1510
ThriftServer, #3BlfFERgetilscanBH{TIEEIRIRIE .

o FHiEER
// Get data with single get.
getData(client, TABLE_NAME);

// Get data with getlist.
getDatalList(client, TABLE_NAME);

// Scan data.
scanData(client, TABLE_NAME);

o (FFHgetiHITIZEIE

AT HERTE “hbase-thrift-example\src\main\java\com\huawei\hadoop

\hbase\examples” &HJ “ThriftSample” ZEfdgetDatafsiE .

private void getData(THBaseService.lface client, String tableName) throws TException {
LOGGER.info("Test getData.");
TGet get = new TGet();
get.setRow("row1".getBytes());
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ByteBuffer table = ByteBuffer.wrap(tableName.getBytes());
TResult result = client.get(table, get);
printResult(result);
LOGGER.info("Test getData done.");
}

o {FMgetlistHTIZHUE

LATRREEERTE “hbase-thrift-example\src\main\java\com\huawei\hadoop

\hbase\examples” BHJ “ThriftSample” ZEfigetDataList/5iEH,

private void getDataList(THBaseService.lface client, String tableName) throws TException {

LOGGER.info("Test getDatalList.");
List<TGet> getList = new ArrayList<>();
TGet get1 = new TGet();
get1.setRow("row1".getBytes());
getList.add(get1);

TGet get2 = new TGet();
get2.setRow("row2".getBytes());
getList.add(get2);

ByteBuffer table = ByteBuffer.wrap(tableName.getBytes());
List<TResult> resultList = client.getMultiple(table, getList);
for (TResult tResult : resultList) {

printResult(tResult);
}
LOGGER.info("Test getDatalist done.");

}
o (EMscandHTIZHIE

AR EERTE “ hbase-thrift-example\src\main\java\com\huawei\hadoop

\hbase\examples” BHI “ThriftSample” ZHJscanDataj5iEH,

private void scanData(THBaseService.Iface client, String tableName) throws TException {
LOGGER.info("Test scanData.");
int scannerld = -1;
try {
ByteBuffer table = ByteBuffer.wrap(tableName.getBytes());
TScan scan = new TScan();
scan.setLimit(500);
scannerld = client.openScanner(table, scan);
List<TResult> resultList = client.getScannerRows(scannerld, 100);
while (resultList != null && !resultList.isEmpty()) {
for (TResult tResult : resultList) {
printResult(tResult);
}

resultList = client.getScannerRows(scannerld, 100);

}
} finally {
if (scannerld != -1) {
client.closeScanner(scannerld);
LOGGER.info("Closed scanner {}.", scannerld);
}

}
LOGGER.info("Test scanData done.");
}

1.4.3 (8 ThriftServer BE

ToaeEEN

& A\ ThriftServerSLiFFfEhostFiR AR AIport, FEThriftEZ s, 1510
ThriftServer, 2 3{EAputflputMultipleiFTEEHIEIRIE.
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(=2

o FHiEER
// Write data with put.
putData(client, TABLE_NAME);

// Write data with putlist.
putDatalList(client, TABLE_NAME);

o (FRputHITEHIE

AT EERTE “hbase-thrift-example\src\main\java\com\huawei\hadoop
\hbase\examples” 89 “ThriftSample” ZfputDatafiE+ .,

private void putData(THBaseService.lface client, String tableName) throws TException {
LOGGER.info("Test putData.");
TPut put = new TPut();
put.setRow("row1".getBytes());

TColumnValue columnValue = new TColumnValue();
columnValue.setFamily(COLUMN_FAMILY.getBytes());
columnValue.setQualifier("q1".getBytes());
columnValue.setValue("test value".getBytes());
List<TColumnValue> columnValues = new ArrayList<>(1);
columnValues.add(columnValue);
put.setColumnValues(columnValues);

ByteBuffer table = ByteBuffer.wrap(tableName.getBytes());
client.put(table, put);
LOGGER.info("Test putData done.");

}

o {FEMputMultiplei# TSR

AR EERTE “hbase-thrift-example\src\main\java\com\huawei\hadoop
\hbase\examples” &HAJ “ThriftSample” ZfJputDatalListfFix+,

private void putDataList(THBaseService.lface client, String tableName) throws TException {
LOGGER.info("Test putDatalList.");
TPut put1 = new TPut();
put1.setRow("row2".getBytes());
List<TPut> putList = new ArrayList<>();

TColumnValue g1Value = new TColumnValue(ByteBufferwrap(COLUMN_FAMILY.getBytes()),
ByteBuffer.wrap("q1".getBytes()), ByteBufferwrap("test value".getBytes()));

TColumnValue g2Value = new TColumnValue(ByteBufferwrap(COLUMN_FAMILY.getBytes()),
ByteBuffer.wrap("qg2".getBytes()), ByteBufferwrap("test g2 value".getBytes()));

List<TColumnValue> columnValues = new ArrayList<>(2);

columnValues.add(q1Value);

columnValues.add(g2Value);

put1.setColumnValues(columnValues);

putList.add(put1);

TPut put2 = new TPut();
put2.setRow("row3".getBytes());

TColumnValue columnValue = new TColumnValue();
columnValue.setFamily(COLUMN_FAMILY.getBytes());
columnValue.setQualifier("q1".getBytes());
columnValue.setValue("test g1 value".getBytes());
put2.setColumnValues(Collections.singletonList(columnValue));
putList.add (put2);

ByteBuffer table = ByteBuffer.wrap(tableName.getBytes());
client.putMultiple(table, putList);
LOGGER.info("Test putDatalList done.");
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1.5.1 A=

CloudTablefFAXEIEFERSS, RIUSAIKVEENEINRED . TELERL L,
CloudTablefRS5 5 INBRAND BN SHIRERS6E], FHEEASIHERETUERH
7. BPALURIEE B IS ERKEN HBase R PHIFIL F R EEMEIRSRE|, A
FPENSIRIPE B ERREEE . FiY, *Té?%l%ﬂ%uceneﬁ’hmi ixsﬁi?%&ﬁ’]
ZfrEEREO. TNBATRFPER. #ERR. ATEE. B=HEFH=.

CloudTablefREBZIFHFERS|8EN, BRFECIFECloudTabletERE, FMAILIEE S
ARS328 (ECS) J:FFZvTRFUﬁﬁF“ BT 2S4S EIG,

1.5.2 BEiEN7Z =R A

BITHENFS, HITUANREZIMNERFERS ISR, HEXFENEOR
ESC= ]I

boi=glakil
REXNEFIAPPERRIT ERMEMEARE, UK ERENS RIS EEMNSE
Ho filgn, FEmMsKAIHABEFTMMTZUNBRHERSD? LUIREMLRR?
RAFEERFRNT:
=15 AFRER
FREWR SRR EEAREmERS|
name BR& )
education FBRZH =
otherinfo FFEES &
1.5.3 B
* 1-6 FRBE
FsS |8 HF5scHl
1 Bl#HBaseRIIFEIFERS| | 15E N IEHIERFBIRERS]
2 HBase putS A\ iz BENENEE
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FS | 2R (S

3 EEE B2

o LEEN
S
SREH
SitEa

1.5.4 +£GUCESI AR

1.5.4.1 BEESH
1 HTHGICIERT, RfEhbase-sitexm BB 44, ECEIFHAAIZooKeeperEEEERTLD

ik,
EeEINANT:

<property>

<name>hbase.zookeeper.quorum</name>
<value>xxx-zk1.cloudtable.com,xxx-zk2.cloudtable.com,xxx-zk3.cloudtable.com</value>
</property>

Heh: valuedh B NZooKeeperEEBEHIlE & . BERFIRFHIRSEIBIZHE, AN
SR E ‘SRS , RAETEEEYIRPIRIIMTEENER, FHRBUERAY “ZK
HEREMuNE (M) 7

R

1.5.4.2 83 Configuration

IREN A

(W=

HBaseiEid NNEEC B X 4 RIRENECE N -
(11 #58A

1. DNEECEXMHR— M UEFERIAYRIE, WIELE, BREEAR— Configuration IR,

2. HFRIERERSHERSNOR, MEFE, BETIEMN. HEFBt—F, TE—
_ﬂ?iiﬁﬁgo

TEARFEEcom.huawei.cloudtable.lemonindex.examples.LemonindexTestMain

a9,

private static void init() throws IOException {
// Default load from conf directory
conf = HBaseConfiguration.create(); // i¥[1]
String userdir = System.getProperty("user.dir") + File.separator + "conf" + File.separator;
Path hbaseSite = new Path(userdir + "hbase-site.xml");
if (new File(hbaseSite.toString()).exists()) {
conf.addResource(hbaseSite);
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}
}

ARSI

e E[1] tNREBEENHEBFconfELE NN cclasspathi&i2s, BFAGEAVINEIEEE

BRI LA IT

1.5.4.3 SIBEIERARIREER-|

ThREN A

BEBMLES

ERINEECIER, FUtEI E, REMAEREERS|schema,

public void testCreateTable() {
LOG.info("Entering testCreateTable.");
HTableDescriptor tableDesc = new HTableDescriptor(tableName);
HColumnDescriptor cdm = new HColumnDescriptor(FAM_M);
cdm.setDataBlockEncoding(DataBlockEncoding.FAST_DIFF);
tableDesc.addFamily(cdm);
HColumnDescriptor cdn = new HColumnDescriptor(FAM_N);
cdn.setDataBlockEncoding(DataBlockEncoding.FAST_DIFF);
tableDesc.addFamily(cdn);

// Add bitmap index definitions.
List<BitmaplndexDescriptor> bitmaps = new ArrayList<>();//(1)
bitmaps.add(BitmapIndexDescriptor.builder()
// Describe which column should be indexed.
.setColumnName(FamilyOnlyName.valueOf(FAM_M))//(2)
// Describe how to extract term(s) from KeyValue
.setTermExtractor(TermExtractor.NAME_VALUE_EXTRACTOR)//(3)
.build());
// It will help to add several properties into HTableDescriptor.
// SHARD_NUM should be less than the region number
IndexHelper.enableAutolndex(tableDesc, SHARD_NUM, bitmaps);//(4)

List<byte[]> splitList = Arrays.stream(SPLIT.split(LemonConstants.COMMA))
.map(s -> org.lemon.common.Bytes.toBytes(s.trim()))
.collect(Collectors.toList());

byte[][] splitArray = splitList.toArray(new byte[splitList.size()]1[1);

Admin admin = null;
try {
// Instantiate an Admin object.
admin = conn.getAdmin();
if (ladmin.tableExists(tableName)) {
LOG.info("Creating table...");
admin.createTable(tableDesc, splitArray);
LOG.info(admin.getClusterStatus());
LOG.info(admin.listNamespaceDescriptors());
LOG.info("Table created successfully.");
} else {
LOG.warn("table already exists");

}
} catch (IOException e) {
LOG.error("Create table failed.", e);
} finally {
if (@dmin != null) {
try {
// Close the Admin object.
admin.close();
} catch (IOException e) {
LOG.error("Failed to close admin ", e);

}
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}

}

LOG.info("Exiting testCreateTable.");

pES=E A0

1.5.4.4 ENEIE

(1) BitmapIndexDescriptorffiiBiLe = Ex{# i+ AMINISRIMBURSS , HIEFRATLA
ENX— 8 Z - BitmapindexDescriptor

(2) EX LTI FEMEMTRE . BUEEE:
- ExplicitColumnName: §7E%I,

- FamilyOnlyName: F—ColumnFamily FBIFFE!,
- PrefixColumnName: BEE—FIZAIT.,
(3) EXFIRIHERESAIRN , BIE(EINT:
- QualifierExtractor: T RIREBYZRMEUFE
%N, qualifier@Male, value1, BBAHENAIIREEMale,
- QualifierValueExtractor: FTRIZRIBFIZFvalueKIMEFRSS .

fBi40, qualifier2education, valueEmaster, BBAMENHIIRES S
education:master,

- QualifierArrayValueExtractor: BJLUHENZMRE, valueZjson arraytg
Ko

5140, qualifierhobby, value £ ["basketball","football","volleyball"],
HENRIP RSN T

hobby:basketball
hobby:football
hobby:volleyball

- QualifierMapValueExtractor: BILUHENZMREE, valueZjson mapi&zt.

50, qualifier@hobby, value 2

{"basketball":"9","football":"8","volleyball":"7"}, HEXAIFREI0T:
hobby:basketball

hobby:football

hobby:volleyball

hobby:basketball_9

hobby:football_8

hobby:volleyball_7

(4) H5|1FRMD XEESHARD_NUMNRE/NFeETHIERE

BAHIEZOFIHBase[F4EAPI—H,

REBILES

public void testPut() {
LOG.info("Entering testPut.");
try(Table table = conn.getTable(tableName)) {
List<Put> puts = new ArrayList<>();
Arrays.stream(SPLIT.split(LemonConstants. COMMA))

forEach(startkey -> {

// Instantiate a Put object.

Put put = new Put(Bytes.toBytes(startkey + "-rowkey001"));
put.addColumn(FAM_M, QUA_M, Bytes.toBytes("bachelor"));
put.addColumn(FAM_N, QUA_N, Bytes.toBytes("xiaowang"));
puts.add(put);
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Put put1 = new Put(Bytes.toBytes(startkey + "-rowkey0012"));
putl.addColumn(FAM_M, QUA_M, Bytes.toBytes("master"));
putl.addColumn(FAM_N, QUA_N, Bytes.toBytes("xiaoming"));
puts.add(put?);

// Submit a put request.
try {
table.put(puts);
} catch (IOException e) {
LOG.info("put exception", e);
}
b
LOG.info("Put successfully.");
} catch (IOException e) {
LOG.error("Put failed ", e);

}
LOG.info("Exiting testPut.");
}

1.5.4.5 ZBEEH

ThREN A

CloudTabletr&EZR5 |1 EFLuceneifix, 12T BHARIEIZEO
LemonTable.query(LemonQuery query),

=TT

public void testNormalQuery() {
LOG.info("Entering testNormalQuery.");

try (Table table = conn.getTable(tableName)) {

// Using Table instance to create LemonTable.

LemonTable lemonTable = new LemonTable(table);

// Build LemonQuery.

LemonQuery query = LemonQuery.builder()
// Set ad-hoc query condition.
.setQuery("education:bachelor OR education:master") //(1)
// Set how many rows should be cached on client for the initial request.
.setCaching(10) //(2)
// Set return column family/columns.
.addFamily(FAM_M)
.addColumn(FAM_N, QUA_N) //(3)
// Set return return result just contains rowkeys, no any qualifier
// the CF of LemonConstants.EMPTY_COLUMN_RETURN can be a random existing CF
//.addColumn(FAM_M, LemonConstants.EMPTY_COLUMN_RETURN)
.build();

ResultSet resultSet = lemonTable.query(query);

// Read result rows.

int count = resultSet.getCount();
LOG.info("the entity count of query is " + count);

List<EntityEntry> entries = resultSet.listRows();
for (EntityEntry entry : entries) {
Map<String, Map<String, String>> fams = entry.getColumns();
for (Map.Entry<String, Map<String, String>> familyEntry : fams.entrySet()) {
String family = familyEntry.getKey();
Map<String, String> qualifiers = familyEntry.getValue();
for (Map.Entry<String, String> qualifier : qualifiers.entrySet()) {
String Qua = qualifier.getKey();
String value = qualifier.getValue();
LOG.info("rowkey is " + Bytes.toString(entry.getRow()) + ", qualifier is "
+ family + ":" + Qua + ", value is " + value);
}
}
}
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} catch (IOException e) {
LOG.error("testNormalQuery failed ", e);

}

LOG.info("Exiting testNormalQuery.");
}

== AN

(1) EA%M, EfELuceneiEix/BNFE, Hi40:
"Male ANDMarried AND AGE:25-30 AND BLOOD_TYPEA"
"Male ANDMarried AND (AGE:25-30 OR AGE:30-35)AND BLOOD_TYPEA"

(2) ERREIZDTEIE.
(3) BiTHUEIREIHLqualifier, WIRRIREIIE, WRRRESIETFEIFABET.

1.5.4.6 HEEEH

ThRENA

EEEEENEM EiREsetSampling(), ERITMRSIRFBENEE—1 2 FHITE
\ES.

BEBMLES

public void testSamplingQuery() {
LOG.info("Entering testSamplingQuery.");

try (Table table = conn.getTable(tableName)) {

// Using Table instance to create LemonTable.

LemonTable lemonTable = new LemonTable(table);

// Build LemonQuery.

LemonQuery query = LemonQuery.builder()
// Set ad-hoc query condition.
.setQuery("education:bachelor OR education:master")
// Set how many rows should be cached on client for the initial request.
.setCaching(10)
// sampling query will be select one random shard/region to query
.setSampling()
// Set return column family/columns.
.addFamily(FAM_M)
.addColumn(FAM_N, QUA_N)
// Set return return result just contains rowkeys, no any qualifier
// the CF of LemonConstants.EMPTY_COLUMN_RETURN can be a random existing CF
//.addColumn(FAM_M, LemonConstants.EMPTY_COLUMN_RETURN)
.build();

ResultSet resultSet = lemonTable.query(query);

// Read result rows.

int count = resultSet.getCount();

LOG.info("the entity count of query is " + count);

List<EntityEntry> entries = resultSet.listRows();
for (EntityEntry entry : entries) {
Map<String, Map<String, String>> fams = entry.getColumns();
for (Map.Entry<String, Map<String, String>> familyEntry : fams.entrySet()) {
String family = familyEntry.getKey();
Map<String, String> qualifiers = familyEntry.getValue();
for (Map.Entry<String, String> qualifier : qualifiers.entrySet()) {
String Qua = qualifier.getKey();
String value = qualifier.getValue();
LOG.info("rowkey is " + Bytes.toString(entry.getRow()) + ", qualifier is "
+ family + ":" + Qua + ", value is " + value);
}
}
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1.5.4.7 9

ThREN A

=S

}
} catch (IOException e) {
LOG.error("testSamplingQuery failed ", e);
}

LOG.info("Exiting testSamplingQuery.");
LOG.info("");

}
public void testSamplingQuery() {
LOG.info("Entering testSamplingQuery.");

try (Table table = conn.getTable(tableName)) {

// Using Table instance to create LemonTable.

LemonTable lemonTable = new LemonTable(table);

// Build LemonQuery.

LemonQuery query = LemonQuery.builder()
// Set ad-hoc query condition.
.setQuery("education:bachelor OR education:master")
// Set how many rows should be cached on client for the initial request.
.setCaching(10)
// sampling query will be select one random shard/region to query
.setSampling()
// Set return column family/columns.
.addFamily(FAM_M)
.addColumn(FAM_N, QUA_N)
// Set return return result just contains rowkeys, no any qualifier
// the CF of LemonConstants.EMPTY_COLUMN_RETURN can be a random existing CF
//.addColumn(FAM_M, LemonConstants.EMPTY_COLUMN_RETURN)
.build();

ResultSet resultSet = lemonTable.query(query);

// Read result rows.

int count = resultSet.getCount();

LOG.info("the entity count of query is " + count);

List<EntityEntry> entries = resultSet.listRows();
for (EntityEntry entry : entries) {
Map<String, Map<String, String>> fams = entry.getColumns();
for (Map.Entry<String, Map<String, String>> familyEntry : fams.entrySet()) {
String family = familyEntry.getKey();
Map<String, String> qualifiers = familyEntry.getValue();
for (Map.Entry<String, String> qualifier : qualifiers.entrySet()) {
String Qua = qualifier.getKey();
String value = qualifier.getValue();
LOG.info("rowkey is " + Bytes.toString(entry.getRow()) + ", qualifier is "
+ family + ":" + Qua + ", value is " + value);
}
}
}
} catch (IOException e) {
LOG.error("testSamplingQuery failed ", e);
}

LOG.info("Exiting testSamplingQuery.");
LOG.info("");

il
SeHiTqueryiZMIREINERIRES, MEEMAlstRowsEOER.

public void testPagingQuery() {
LOG.info("Entering testPagingQuery.");
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try (Table table = conn.getTable(tableName)) {

// Using Table instance to create LemonTable.

LemonTable lemonTable = new LemonTable(table);

// Build LemonQuery.

LemonQuery query = LemonQuery.builder()
// Set ad-hoc query condition.
.setQuery("education:bachelor OR education:master")
// Set how many rows should be cached on client for the initial request.
.setCaching(10)
// Set return column family/columns.
.addFamily(FAM_M)
.addColumn(FAM_N, QUA_N)
// Set return return result just contains rowkeys, no any qualifier
// the CF of LemonConstants.EMPTY_COLUMN_RETURN can be a random existing CF
//.addColumn(FAM_M, LemonConstants.EMPTY_COLUMN_RETURN)
.build();

ResultSet resultSet = lemonTable.query(query);

// Read result rows.

int count = resultSet.getCount();

LOG.info("the entity count of query is " + count);

// Read result page by page, every page show 10 lines data
int maxPage = 100;
final int lineNumPerPage = 5;
for (inti = 0; i < maxPage; i++) {
int start = lineNumPerPage * i;
List<EntityEntry> entries = resultSet.listRows(start, lineNumPerPage);
if (entries == null || entries.size() == 0)
{
break;
}

LOG.info("page " + (i + 1) + " count is " + entries.size() + ", result is following:");
for (EntityEntry entry : entries) {
Map<String, Map<String, String>> fams = entry.getColumns();
for (Map.Entry<String, Map<String, String>> familyEntry : fams.entrySet()) {
String family = familyEntry.getKey();
Map<String, String> qualifiers = familyEntry.getValue();
for (Map.Entry<String, String> qualifier : qualifiers.entrySet()) {
String Qua = qualifier.getKey();
String value = qualifier.getValue();
LOG.info("rowkey is " + Bytes.toString(entry.getRow()) + ", qualifier is "
+ family + ":" + Qua + ", value is " + value);
}
}
}

}
} catch (IOException e) {
LOG.error("testPagingQuery failed ", e);

}
LOG.info("Exiting testPagingQuery.");
}

1.5.4.8 ZEi+EiH

ThRENA

REFHEEBDFENEIASE, TREFENEXREE, KBPIRE
setCountOnly() .

=TT

public void testCountOnlyQuery() {
LOG.info("Entering testCountOnlyQuery.");

try (Table table = conn.getTable(tableName)) {

SRS 01 (2024-04-30) IS © ERRAGIRAT 20



FIBEERSS
FAigr 1 HBase NAAFAAIES

// Using Table instance to create LemonTable.
LemonTable lemonTable = new LemonTable(table);
// Build LemonQuery.
LemonQuery query = LemonQuery.builder()
// Set ad-hoc query condition.
.setQuery("education:bachelor OR education:master")
// just return how many entities meet the query condition, without any rowkey/column
.setCountOnly()
.build();
ResultSet resultSet = lemonTable.query(query);
// Read result rows.
int count = resultSet.getCount();
LOG.info("the entity count of query is " + count);
} catch (IOException e) {
LOG.error("testCountOnlyQuery failed ", e);
}

LOG.info("Exiting testCountOnlyQuery.");
}

1.6 FENFER
1.6.1 7£ Windows FiE N2

1.6.1.1 WEHEITIER

BFn=
HERFRIBEMRITAR, EITLMEWIndowsTF &R EFIZ(TRIA .

BRIEL R
o FHABINEEENHBasesEEt
EFERES (FlaNEclipsed ) , AT “TestMainjava” , B “Run as > Java
Application” BITXIRAIN FIRERF T2
o  FEINEHEBERHBasesERE

EFERES (FlaNEclipsed ) , AT “TestMainjava” , B “Run as > Run
Configurations” , SEWTHERINFIRESE"-
Dzookeeper.clientCnxnSocket=org.apache.zookeeper.ClientCnxnSocketNetty -
Dzookeeper.client.secure=true"f5, BIE{TIIMAINBREFRIE.
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= Run Configurations

Create, manage, and run configurations '
9 g J

Run a Java application

¢ X BT~
type filter text

& Gradle Task

& Gradle Test

#i Java Applet
v [T Java Applicatiop

7e JUnit
1 4 Launch Group
=2 Maven Build

Filter matched 8 of 9 items

)

1.6.1.2 EHFENER
THERFIR

1-8 =17

2016-07-13 14:36:12, 736 INFO
2016-07-13 14:36:15, 426 INFO
2016-07-13 14:36:16, T08 INFO
2016-07-13 14:36:17, 299 INFO
2016-07-13 14:36:18, 992 INFO
2016-07-13 14:36:20, 532 INFO
2016-07-13 14:36:21, 006 INFO
2016-07-13 14:36:27, 836 INFO

[MARY:E

AEWindowsIMBETHEAICIBI SR TENSE,

Mame: TestMain

@ Mair] o+ Arguments |

ddtam arguments:

JRE % Dependendies % Source M Environment [ Common [ Prototype

Variables...
VM arguments:
-Dzookeeper.clientCnxnSocket=org.apache zookeeper.ClientCnxnSocketNetty -
Dzookeeper.clientsecure=true
Variables...

8 Use the -XX:+ShowCodeDetailsinExceptionMessages argument when launkhing
Use @argfile when launching

Working directory:

© Default:

() Other:

$iworkspace lochbase-example

Show Command Line Reyert

e

FEIEMEERARBIZITHIN.

[main] basic.CreateTableSample: Create table sampleNameSpace:sampleTable successful!

[main] basic.ModifyTableSample: Modify table sampleNameSpace:sampleTable successfully.

[main] basic.MultiSplitSample: Mmulti split table sampleNameSpace:sampleTable successfully.
[main] basic.PutDataSample: Successfully put 9 items data into sampleNameSpace:sampleTable.
[main] basic.ScanSample: Scan data successfully.

[main] basic.DeletaDataSample: Successfully delete data from table sampleNameSpace:sampleTable.
[main] acl.AclSample: Grant ACL for table sampleNameSpace:sampleTable successfully.

[main] index.CreateIndexSample: Successfully add index for table sampleNameSpace:sampleTable.

BRAMSS:

java.io.lOException: Could not locate executable null\bin\winutils.exe in the Hadoop

binaries.

BB

HERBIBIASINFO, __]-L/LLLIDMEIu\j:]—EB—&DJ ( DEBUG,
ERROR, FATAL) RETREFHMAIEE . LB

un:

INFO, WARN,
13EK&log4. propertleSSZﬁ:;E,&

hbase.root.logger=INFO,console

log4j.logger.org.apache.zookeeper=INFO
#logdj.logger.org.apache.hadoop.fs.FSNamesystem=DEBUG
log4j.logger.org.apache.hadoop.hbase=INFO

# Make these two classes DEBUG-level. Make them DEBUG to see more zk debug.
log4j.logger.org.apache.hadoop.hbase.zookeeper.ZKUtil=INFO
log4j.logger.org.apache.hadoop.hbase.zookeeper.ZooKeeperWatcher=INFO
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1.6.2 £ Linux FiFNFEF

1.6.2.1 REZFIRImZEFIETIERF

BEr=
HBase N I 5T L HBase B FinILinuxIMEFIZE T, FEREF TR TA
&, Ealll EfElar8ZELinuxIMEFIETA .
BURSEY
o BELIEEHBaseEFifk,
e LinuxIBEEZIEIDK, MASFEEMEclipseSitJar@(FEHYDKhRAR—EL,
BELR

1 SHlarg,
1. AEEATIR, RS,
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1-9 84 Jar g

|:E Packa_gg Explorer EEH.%\\ Ju JUniﬂ = im
BEg|le ~©
¢ |5 = cloudtable-example [CloudTableExample master]|

Mew 3
Go Into
Open in New Window :
Open Type Hierarchy F4
Show In Alt+Shift+W »

Copy Ctrl+C

E= Copy Qualified Name

[B Paste Ctrl+V

& Delete Delete

% Remove from Context Ctrl +Alt+Shift+ Down
Build Path 3
Source Alt+5Shift+5 »
Refactor Alt+Shift+T »

fx Import..
Find Bugs *
Build Project

2. EERIAR file, B “Next” o

STRGHRA 01 (2024-04-30) IRRTE © ERRABIRAD 24



FREEERS
FAigr 1 HBase NAAFAIES

1-10 3EHF JAR file
S Export o [® ]

Select

Export resources into a JAR file on the local file system.

Select an export destination:

pe filter text

> = General
» [ Install

4 Java
0 JAR file
&1 Javadoc

.3 Runnable JAR file
» [= Plug-in Development
s [= Run/Debug
» = Team

@ = Back MNext = Finish

3. @ik “src” 1 “conf” BR, SHlarBEEEMNE . BEFIX “Next” .
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1-11 EBESHIER

& JAR Export | = [-=

JAR File Specification

Define which resources should be exported into the JAR.

Select the resources to export:

a =} cloudtable-example [ |% .classpath

1 1#
Ll

[ W] B sre ERE

| .project
> [O] B2 conf
> [ & -git
> [ & lib

[/] Export generated class files and resources
[T Export all output folders for checked projects
[T Export Java source files and resources

[T Export refactorings for checked projects. Select refactorings...

Select the export destination:
| JAR file: F\cloudtable-examplejar v| Browse...
Options:

[Tl Compress the contents of the JAR file
[[1Add directory entries

[7] Overwrite existing files without warning

@ | <Back | Next» || Fnish || Cancel

4. B “Finish” , =S H)arE,
B2 HiiTlarg,
1. TELinuxZBFin M Tar8RIRHE, SoiSNBEFAEFRE/RIYarEEN HEE
EZRiRLZEEREM “lib” BREH, HHFRar80XESRSEH S EERE .
2. FBLERAAPYBIIZFEEEN “bin” BET, ABEFU TGS Ear8iT:

[Ruby@cloudtable-08261700-hmaster-1-1 bin]# ./hbase
com.huawei.cloudtable.hbase.examples.TestMain

Hrh, com.huawei.cloudtable.hbase.examples. TestMainjaZ&f5), BARLASERTE
Re Y3

-
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1.6.2.2 FLEXIHNmEFETIER
BEr=

HBaseR TEF S IFER T HBaseE FimAILinuxiMEFIETT . EREFRTATL
B, BaLl HElar8ELinuxiMEiEiT A

BUESAS
LinuxFREEREIDK, RASEEMEClpseS it art EMAIIDKIRA—2 .
BELR

£E1 Silarel,
1. GEEFTIRE, EBERESH.

B1-12 54 Jar &

¥ Package Explorer 3 . Ju JUnit| = B |[@
= 'ﬂé} | . 5
- |lgf = cloudtable-example [CloudTableExample master]

MNew Ir.

Go Into

Open in New Window
Open Type Hierarchy F4
Show In Alt+Shift+W v

iE Copy Ctrl+C
= Copy Qualified Name

Paste Ctrl+V
3 Delete Delete

Remove from Context Ctrl +Alt+Shift+ Down

Build Path *
Source Alt+5hift+5 »
Refactor Alt+5Shift+T »

| fug  Import..

2 EI.:r:p ort... 1

Find Bugs r
Build Project

2. EERIAR file, B35 “Next” o
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1-13 JE#% JAR file
S Export o [® ]

Select

Export resources into a JAR file on the local file system.

Select an export destination:

pe filter text

> = General
» [ Install

4 Java
0 JAR file
&1 Javadoc

.3 Runnable JAR file
» [= Plug-in Development
s [= Run/Debug
» = Team

@ = Back MNext = Finish

3. @ik “src” BR, SHlarBEsEMNE . BEEFIR “Next” ,
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1-14 EFERESHIRR

i8] JAR Export | = [(2 3]

JAR File Specification

Define which resources should be exported into the JAR.

Select the resources to export:

4 =¥ cloudtable-example [T [ .classpath
X

> (] @ sre B [

| project
» [ B conf
> [0 & .git
> Bl & b

[¥] Export generated class files and resources
[T Export all output folders for checked projects
[ Export Java source files and resources

[T Export refactorings for checked projects. Select refactorings...

Select the export destination:
I JAR file: Fi\cloudtable-examplejar v| Browse...

- Ejpticuns:
[ Compress the contents of the JAR file
[T1 Add directory entries

[7] Overwrite existing files without warning

@ | <Back | Net> |[ Fnish || Cancel

4. B “Finish” , =S H)art.
$IE2 EFKERarE R ESE .

1. FELinwdAEBIEBR, F10 “/opt/test” , HEIEFHEZF “lib” 1 “conf” , ¥
HEFITIES “lib” far®, URSB1SEarE, EEFILinuxgd “lib” BR.
BIEFEHITIES “conf” BIBCESE EEZILinuxd “conf” B,

2. 1 “/opt/test” IRERIEMAR “runsh” , EXABUTHERRE:
#!/bin/sh
BASEDIR="pwd"
SECURE=""
if [$# -eq 1 ]; then
SECURE="-Dzookeeper.clientCnxnSocket=org.apache.zookeeper.ClientCnxnSocketNetty -
Dzookeeper.client.secure=true"
fi
cd ${BASEDIR}
for file in ${BASEDIR}/lib/*.jar

do
i_cp=$i_cp:$file
echo "$file"

STRERA 01 (2024-04-30) IREUE © ERREARBIRAS 75



RIBFHEIRSS

FkisE

1 HBase NAFLEIES

done

for file in ${BASEDIR}/conf/*

do

i_cp=$i_cp:$file

done

java -cp .${i_cp} ${SECURE} com.huawei.cloudtable.hbase.examples.TestMain

$I3 DIRE “/opt/test” , HATLATES, iEfT)arE,

o RABINFEENHBaseERE

sh run.sh

o  FHiEhnzEEiERIHBaseERE

sh run.sh secure
(1 %88
MR FEREM S ETRBEIRE T INEEERIHBaseER, FEBITHMIVMSEL:

Dzookeeper.clientCnxnSocket=org.apache.zookeeper.ClientCnxnSocketNetty -
Dzookeeper.client.secure=true

.

1.6.2.3 EERANLEER

TERPIRBRENERSRRIRPEITAHAI .

1-15 IBE176KIH

2016-07-13 14:36:12,736 INFO [main] basic.CreateTableSample: Create table sampleNameSpace:sampleTable successful!
2016-07-13 14:36:15, 426 INFO [main] basic.ModifyTableSample: Modify table sampleNameSpace:sampleTable successfully.
2016-07-13 14:36:16, 708 INFO [main] basic.MultiSplitSample: Mmulti split table sampleNameSpace:sampleTable sucecessfully.
2016-07-13 14:36:17,299 INFO [main] basic.PutDataSample: Successfully put 9 items data into sampleNameSpace:sampleTable
2016-07-13 14:36:18,992 INFO [main] basic.SecanSample: Scan data successfully.

2016-07-13 14:36:20,532 INFO [main] basic.DeletaDataSample: Successfully delete data from table sampleNameSpace:sampleTable
2016-07-13 14:36:21,006 INFO [main] acl.AclSample: Grant ACL for table sampleNameSpace:sampleTable successfully.

2016-07-13 14:36:27,836 INFO [main] index.CreateIndexSample: Successfully add index for table sampleNameSpace:sampleTable.

uiﬁﬂﬂ' HER UJEk'l«AjleFO jL)xLLlnmElluﬂ-ED—&bJ ( DEBUG, INFO,
WARN, ERROR, FATAL) REREIFMAPEE . TLUETEXog4|.properties3{4
SRSEEL, 40:

hbase.root.logger=INFO,console

log4j.logger.org.apache.zookeeper=INFO
#logd4j.logger.org.apache.hadoop.fs.FSNamesystem=DEBUG
log4j.logger.org.apache.hadoop.hbase=INFO

# Make these two classes DEBUG-level. Make them DEBUG to see more zk debug.
log4j.logger.org.apache.hadoop.hbase.zookeeper.ZKUtil=INFO
log4j.logger.org.apache.hadoop.hbase.zookeeper.ZooKeeperWatcher=INFO

1.7 XF9MEO

1.7.1 HBase Java API

HBaseXFHRYIE O SApache HBasefRIF—H, 152 https://
hbase.apache.org/1.2/apidocs/index.html
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ClickHouse N A AISS

2.1 ClickHouse %5 |ZHhiA

db
=T

B =
&5|Z#ClickHouse R ER+ X, AREAIRSIZERE T :
o HUERFMEFIEZENRINE
o IMLEITSI.
o BERFARNIHIOERE.
o HEAEARSI.
o EBRULWITSEREEK,
o HURSHIFERNSH.
HrehMergeTreeFIDistributed2ClickHouseZ 5 |ZBhREE, WERHEFERANFES]
%, RXBESHITNE,

LR

RS ZRIRAEE, EREUEEClickHouseFARRE 7 AU FMEFIEENEUE . 2E X
Fo|. EAXEEEENE. ZHUEREClickHouseXZHFHIRSIEE, BENTE.
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+2-1%k5|#
B3] R =olg& e
MergeTre | e MergeTreeZR | MergeTree | o ETF X% (partitioning
e §U§I§}EE$ key ) HOEIR D XD HRIFNE
BRFIES, o HUEREIHER (EFprimary
TSGR o ZISHIRSH (#Replicateddl
IRANE , B BRSIE)
EESHBINAE o STISHUEIEE,
BN FEENSIER, ZEFI5| LR
o ZEFI5|ZEH BB XEEIS RS A RIS
HENFREX k, NHRABTIEIEHARIIIE
HHUERIK. S, LR EIEEIENFIIHCE
PX. HIEX SIHEFRIC RS . ZEEHEEEURE
B SEENATREIS R BRI R ATHY SR
£, IRAHIESEIINE,
RelacingMer | BFf#RMergeTreedk5 | ZERE
geTree HIEAERERIOER, LIRS
EERNESIN,
CollapsingM | CollapsingMergeTree EiBidEN
ergeTree — A signtricUFERICREIEITHY

K. WRsigntric A1, WERR
XE—TEMHEE. WRsigntx
ig?a—% NZRRIXITHIR S EHA
B’ N O

VersionedCol

EEFEIPFIEVersiondl, B

lapsingMerg | Ff#RCollapsingMergeTreeZ5|

eTree I FENSHILEEERSZ (H
B ) RYENER,

SummigMer | BFXIERIHITIERS, BT

geTree BEEERENITEHI—1T, N

KIBEFHEFETESE, =BAHER

AitEitee,

Aggregating
MergeTree

AggregatingMergeTree TR EER
B51ZN—M, BFRARSIHE
RItERE ., AggregatingMergeTree
S|ERBESHO XA, RERRSE
EMRIFHREHIE, RIRIER
FEEXNRE R BHIEFEL
“HFIRRBIEAERR

GraphiteMer
geTree

BFZFf#EGraphiteiEHiF1TiC
2, LU EESE, 1B
GraphiteZUBHEISER
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&7 ik =5|%E S

Replicated | ClickHoused 9 | Replicated*M | ReplicatedZ5I/5|E(EE)
*MergeTre | FiEMergeTree | ergeTreezR%l | ZooKeepersLHIEIERIEE, Bl

e EEEE-ENE) Replicated S %I =AHBEIT  EARE
LtReplicatedf ZooKeeper LAHSELHE—1N5
BT SR AR FROFRBRIAZIRHITRE
BHRIEIEE,

Distribute | - Distributed | ABARFEEE, TUESNIRS

d g LT EA,

MergeTree
o EBRIEL,

CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER ClickHouse££2££]
(

name1 [type1] [DEFAULT|MATERIALIZED|ALIAS expri] [TTL expri],

name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2] [TTL expr2],

INDEX index_name1 expr1 TYPE type1(...) GRANULARITY value1,
INDEX index_name2 expr2 TYPE type2(...) GRANULARITY value2

) ENGINE = MergeTree()

ORDER BY expr

[PARTITION BY expr]

[PRIMARY KEY expr]

[SAMPLE BY expr]

[TTL expr [DELETE|TO DISK 'xxx'|TO VOLUME 'xxx'], ...]

[SETTINGS name=value, ...]

o {ERTHI,

CREATE TABLE default.test (name1 DateTime,name2 String,name3 String,name4 String,name5 Date)
ENGINE = MergeTree() PARTITION BY toYYYYMM(name5) ORDER BY (name1, name2) SETTINGS
index_granularity = 8192;

IS ERER:

& 2-2 SHURIA

¥ 15488

ENGINE = MergeTreeZk5|E&,

MergeTree()

PARTITION BY X, RBIBELIBHARX, 81MBH—1XH

toYYYYMM (name5) *,

ORDER BY HIF=FE, XiH2FRINERSIHF, $—1MMERA
(RIZ IR — MHEFRHOREHE

index_granularity = HEERSINERIE, S8192588RICR—MIIFEERS|

8192 B,

(11 #%ea

MRFEEENEIREFET O XSHFFRT, e EEIEEATE.,
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ReplacingMergeTree

RTERMergeTreedR 5 | EHERIFETEZEENNGE, =EIEEClickHouseigt Y
ReplacingMergeTreeZ:5|%, FFRIREREERNESIN,

o EFEEA,
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER ClickHouse£E#%]
(
name1l [type1] [DEFAULT|MATERIALIZEDIALIAS expr1],
name2 [type2] [DEFAULT|MATERIALIZEDIALIAS expr2],

) ENGINE = ReplacingMergeTree([ver])
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

CollapsingMergeTree

CollapsingMergeTree3k5 |22 F3F-iHB&ReplacingMergeTreeZk 5 | ZEAIINAEIRE] . %3R5
ZEREERIBODPIBE—MRCIISIgn, ZEESgNBYEIFTH TS Sign=1891T
WIRSIT, BTFHIEIRE. Sign=-1R94TFRAEGHTT, BTFRIRIRES.

o EFIEM,
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER ClickHouseZEE#%)
(
name1 [type1] [DEFAULT|MATERIALIZED|ALIAS expri],
name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = CollapsingMergeTree(sign)
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

o (ERTHI
- TBIEE.

Blan: HMNETERPERE ML E1518 7 2/ RELRAEEREAIES
&, EENIES, BIIBRFENRAES TEAMT.

& 2-3 T BIEEE

UserIlD PageViews Duration Sign
4324182021466 | 5 146 1
249494

4324182021466 | 5 146 -1
249494

4324182021466 | 6 185 1
249494

" sign— IBETEENGIE: 1 22— “state” 17, -1 22— “cancel”
7o

- §EETest,
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CREATE TABLE Test(UserID UlInt64,PageViews UInt8,Duration UInt8,Sign Int8)ENGINE =
CollapsingMergeTree(Sign) ORDER BY UserID;

- HEAEE.
" BXKEAEE.

INSERT INTO Test VALUES (4324182021466249494, 5, 146, 1);

" BIKIBAEIE.

INSERT INTO Test VALUES (4324182021466249494, 5, 146, -1),(4324182021466249494, 6,

185, 1);
- EE%&*E o
SELECT * FROM Test;
BEEER.
UserlD——PageViews——Duration——Sign—
4324182021466249494 5 146 -1
4324182021466249494 6'1 185 1 | | |
UserlD——PageViews——Duration——Sign—
4324182021466249494 | 5 " 146 | 1 |I | |

- WHEEIIHITEIERS .
SELECT UserlID,sum(PageViews * Sign) AS PageViews,sum(Duration * Sign) AS Duration FROM
Test GROUP BY UserID HAVING sum(Sign) > 0;

BRERU TR,
UserlID——PageViews——Duration—
4324182021466249494 | 6 |” 185 | | |

- EFIFEEIE, BLATSQLAES .

SELECT * FROM Test FINAL;

BRERIN TR,
UserID——PageViews——Duration——Sigh—
4324182021466249494 | 6 |" 185 | 1 |I | |

VersionedCollapsingMergeTree

AT ERCollapsingMergeTreeXR S |ZELFEANSHLEEEITE (k&) [@W, =
EZEClickHousetg {7 VersionedCollapsingMergeTree35 |24, FEEXRIBTPHIS—

FlVersion, BFEELFER FMCRKRSITSECETHINXR . [FACompactionfd

S EHEER . VersiontBEl. SigntBRAYITIHRE (MIBR) -

#ERIEA
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER ClickHouse££3£5]

(
name1l [type1] [DEFAULT|MATERIALIZEDIALIAS expr1],
name2 [type2] [DEFAULT|MATERIALIZEDIALIAS expr2],

) ENGINE = VersionedCollapsingMergeTree(sign, version)
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[SETTINGS name=value, ...]

{ERRAY .
- TBIEE.

Blan: FMNETERPEREAML L1587 20 RE LR AEEIREAIES
&, ERENIER, BIIBRFENRAES FEAMT.
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FRIER 2 ClickHouse R FFF&RIES:
= 2-4 R BIEERE

UserID PageViews | Duration Sign Version
4324182021 | 5 146 1 1

466249494

4324182021 | 5 146 -1 1

466249494

4324182021 | 6 185 1 2

466249494

" sign— IBETEEMGIE: 1 2— “state” 17, -1 22— “cancel”

7.
= version— IEEXNZIKSHRAAIZIE o
- BUEERET,

CREATE TABLE T(UserID UInt64,PageViews UInt8,Duration UInt8,Sign Int8,Version
UInt8)ENGINE = VersionedCollapsingMergeTree(Sign, Version)ORDER BY UserID;

- EARED ARRIEEE .
INSERT INTO T VALUES (4324182021466249494, 5, 146, 1, 1);
INSERT INTO T VALUES (4324182021466249494, 5, 146, -1, 1),(4324182021466249494, 6, 185,
1,2);

- EE&;& o
SELECT * FROM T,

- YHEEIIHITHEIRRS.
SELECT UserID, sum(PageViews * Sign) AS PageViews,sum(Duration * Sign) AS Duration,Version
FROM T GROUP BY UserID, Version HAVING sum(Sign) > 0;

HAERERUTT.
UserlD——PageViews——Duration——Version—
4324182021466249494 | 6 | 185 | 2 | | |

- EFIFEHIE, BLITSQLAES .

SELECT * FROM T FINAL;

BRERERNT,
User|D——PageViews——Duration Sign——Version—;
4324182021466249494 | 6 | 185 ] 1 |I 2 | |
J
SummingMergeTree

SummingMergeTreeZk 5 |ZRFXI ERIIHITIERS, BBHERERIITEH
—17, NMMKIREREFETEGE, EARGITEMNE,

o EFIEM,
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER ClickHouse£:2£%)
(
nameT [type1] [DEFAULT|MATERIALIZED|ALIAS expri],
name2 [type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = SummingMergeTree([columns])
[PARTITION BY expr]
[ORDER BY expr]
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[SAMPLE BY expr]
[SETTINGS name=value, ...]

o {ERTHI

- BJ#—1SummingMergeTreeZtestTable,
CREATE TABLE testTable(id UInt32,value UInt32)ENGINE = SummingMergeTree() ORDER BY id;

- testTableRHI/NEUE,
INSERT INTO testTable Values(5,9),(5,3),(4,6),(1,2),(2,5),(1,4),(3,8);
INSERT INTO testTable Values(88,5),(5,5),(3,7),(3.5),(1,6),(2,6),(4,7),(4,6),(43,5),(5,9),(3,6);

- fEkREFHFpartsEHFREEIE,

SELECT * FROM testTable;

ISR,
—id——value—
1 6
2 5
3 8
4 6
5| 12
] |
—id——value—
1 6
2 6
3 18
4 13
5 14
43 5
88 | 5 |

- ClickHouset i BILEETT, FEBIZIDHITLERE, FSEZMAEIsumil
GROUP BYF1],
SELECT id, sum(value) FROM testTable GROUP BY id;

BRER.

—id——sum(value)—
4 19
3 26
88 5
11
26
12
43 | 5

N

- FIRTEFRIE,

OPTIMIZE TABLE testTable;

EREE

SELECT * FROM testTable;
BRER.

—id—T—value—
12
11
26
19
26
5
5

Eurwn =
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(AL
e SummingMergeTreetR#EORDER BYHEFRIF AR SHUBRISHKey . BIENRHER
key2tBREAY, NESEFRA—FEE, FEENEHFRIHITRSE.

o EEHITE #EJ’EE]‘Z“ELﬁé‘SZTEE’Ji‘ﬁ?EEé , MEFHREIHRITRIILCETR
A, LA RPN EIRCEHIERE . D EIREARERGRIBR . B
Itt, E#Lﬁ%ééﬁ‘%ﬁi, SQLHAFEZEFAGROUP BYFA,

AggregatingMergeTree
AggregatingMergeTreeZk5 | ZH 2R &5 |Z—M, BTFRARSITERIMEE.

ERIEA
CREATE TABLE [IF NOT EXISTS] [db.]table_name [ON CLUSTER ClickHouse£££&]

(
namel [type1] [DEFAULT|MATERIALIZEDI|ALIAS expr1],
name2 [type2] [DEFAULT|MATERIALIZEDIALIAS expr2],

) ENGINE = AggregatingMergeTree()
[PARTITION BY expr]

[ORDER BY expr]

[SAMPLE BY expr]

[TTL expr]

[SETTINGS name=value, ...]

ERRG,

AggregatingMergeTree EERINSEHISE, R XEFHA, & EA%GE XKW, &
1ZHBBORDER BYR S, FRAMRSRE, WHLTIFERITE, WRBIEN
AggregateFunctionRE{ZEBISLH

- E%o
create table test_table (name1 String,name2 String,name3
AggregateFunction(uniq,String),name4 AggregateFunction(sum,Int),name5 DateTime) ENGINE
= AggregatingMergeTree() PARTITION BY toYYYYMM (name5) ORDER BY (name1,name2)
PRIMARY KEY name1;

AggregateFunctionZEBIFEIETES N IEIGIHEE 2 5IAR state. *mergeiX|
#, *RJRENFREEMNEANRSREE W LRblxktest_tableE XHY
name3. name4=FEESANER T uniq. sumiRE, BRAEBANEIEREZIEA
uniqState. sumStatepR#{, FFERIINSERT SELECTIEX,

- EAZUE.
insert into test_table select '8','test1',unigState('name1'),sumState(tolnt32(100)),'2021-04-30
17:18:00";
insert into test_table select '8','test1',unigState('name1'),sumState(tolnt32(200)),'2021-04-30
17:18:00";

- EgHE.
select name1,name2,unigMerge(name3),sumMerge(name4) from test_table group by
namel,name2;

BFER,
namel—r—name2—r—unigMerge(name3)——sumMerge(name4)—
|73 |test1 | i | 300 | |

Replicated*MergeTree 5|E

ClickHousemrRYFFEMergeTreeZK % 5 | 22 BIENN_E Replicated g Bl 7 S24F&IARI S FH %
5%
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2-1 EHHSIEE

MergeTree ReplicatedMergeTree

ReplacingMergeTree ReplicatedReplacingMergeTree

SummingMergeTree ReplicatedSummingMergeTree
+ AggregatingMergeTree ReplicatedAggregatingMergeTree

CollapsingMergeTree ReplicatedCollapsingMergeTree

VersionedCollapsingMergeTree ReplicatedVersionedCollapsingMergeTree
GraphiteMergeTree ReplicatedGraphiteMergeTree

e ReplicatedZ5 | ZEHICIFEREN :

ENGINE = Replicated*MergeTree('ZooKeeperfFiBi&i2' ' BIAZHR, ...)

& 2-5 BHF

S5 izl

ZooKeeper{Ffifigiz ZooKeeperiZFREXHUIBHIFEISE, BIGFIE
1%, 0: /clickhouse/tables/{shard}/EiBES /&
Ao

BIARZIR —he A {replica}BlH] .

Distributed %5 |

Distributed®5 |ZXB R EEE LR, MRIF RS FRIEBNIE, sEEEmE
REEIIEFPHSITR, DHhARFTEMEMAEIER—EMRITE. 2/H0
i’;ﬁﬂ%ﬁ%ﬂﬁﬂE’Jii—%&%ﬁ:‘?iﬂ%/l\zlﬁiﬂi, MSEhr EEIRAIEEES T <AIZA

2-2 Distributed

Distributed_Table

SELECT

INSERT

Local_Table1 Local_Table2
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e DistributedZ5 |E26I3E1ER -

ENGINE = Distributed(cluster_name, database_name, table_name, [sharding_key])

5 2-6 Distributed &5

2H yizl:lz]

cluster_name 2R, ENDHARITEEIRES, FRHER
& (=S BEHITMAIClickHouse LT &,

database_name HIBERTR

table_name HIBRE TN RZIR, BFEDHARREEIAR
hE F,

sharding_key o E# (g2 ) , 2HhNERSZBRXMN, 55
EDEEIZANAERS,

o (EARHAI,
- SERIE—1FEZ ~demofJReplicatedMergeTree AR ithE .

CREATE TABLE default.demo ON CLUSTER default_cluster( ‘EventDate"™ DateTime, "id"
UInt64)ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/demo’, '{replica})
PARTITION BY toYYYYMM (EventDate) ORDER BY id;

-  ETFAKttERdemoflEEZ Idemo_allfgdDistributedZ .
CREATE TABLE default.demo_all ON CLUSTER default_cluster( ‘EventDate" DateTime, ‘id"
UlInt64) ENGINE = Distributed(default_cluster, default, demo, rand());

o  DHIUFREIENN .

- BliEDistributedZEAIZENN_Lon cluster cluster_name, XiFEFXIEDIERE—
MClickHouseSLf_EHIT—IRENR] 95 A& RIEREH A LA E T,

- SHARBELUSHRI ©_all” 658 . BESAMRIZA SIS XER,
ZEALIBE D NR IR S IR A R .

- oHARNREMREN A RVEE—H . MRT—H, AEREF=IR
g, (BEEEsEBANTESNERE

2.2 SQL Eixe#E

2.2.1 FyEssny

I ETHEIRClickHouse JUEIESEEY .

xR 2-7 HiEERIR

bk Xz Hiimssny R

ot i Int8 Int8 EVESEE: [-128, 127]
Int16 Int16 EVESEE: [ -32768, 32767
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o

K= e

i

Int32 Int32

BUESEE: [ -2147483648,
2147483647 ]

Int64 Inte4

BETE:
[ -9223372036854775808,
9223372036854775807 ]

FRRE

Float32 BIEEZEAH

EICGESFloatRy, BEIEEZLE
ENMAREINFET, 32
iR,

Float64 SHEEIZ =3

ECESDoubleZER!, WHEEZS
HENMAG8NFET, BHeMu—i#H
A

DecimalZ&8y

Decimal Decimal

BRFSHEREL, oJfEhn. Bl
FEzBIREPFRIFEE. XI5
JIMEX:
e Decimal(P, S)
e Decimal32(S)
e Decimal64(S)
e Decimal128(S)
i8E
P: BE, BXCEE: [1:38], &
FEABZ O HEE (8
BERE) .
S: HifE, BXCEE: [0: P, &
Ei?ﬂ@d\%ﬁﬂﬁqﬂa’z‘ﬂ’ﬂd\ﬁ
(IVE:S g8

String FFeR

FEEUUZEEKEN. 7
DBEEEENFERLE, 8858F
T A, FRFREBTLULE
H{tiDBMSsHAJVARCHAR
BLOB. CLOBZ:ZHY,

FixedString

HHIEAIKERTF AN FTAT,

FixedStringZ B 2=, EH

HERT, XAESEERE.,

B LA BIFETEFixedString25EY

A9 RIERYRBY

o TiHIFR/RAVIPHELL (IPVEfE
FAFixedString (16) )

o E=CHS (ru_RU, en_US
o MRS (USD, RUB -+ )

o TIHFHIR/RRINGAE ( MD5fE
FAFixedString (16) ,
SHA256fsEHFixedString
(32))
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o

K=

HuEaes

i

AgE) HHAZEEY

Date

HEA

BRI F1EE, TN
1970-01-01 ( &S ) FIZAEIRY
EHH{EQ BEARBFEIXIE

ST Ne)

DateTime

A alEk

BN =ET (EHFSHY ) =FiE
UnixBdia)8%. RIFFESHERSE
AERIEENIE. &/IMER
1970-01-01 00:00:00, AtE)E%ZE
B EERE® (gaER) . i
X{FERBIZE ik RS 2EHTHY
RFERX,

DateTime64

DateTime64

IS E e IFLARER (date ) NRS
8 (time ) AIFZTURZME— NS
ZIR9RSENE -

Boolean

Boolean

ClickHouse;Z 5 BIHRIZR IR IF
fER/RIE. AJLMERUINS 28,
BUEBRSI 0541,

Array

Array

Array(T), HATZEBITTEARAIEL
H, TAILI2EEEE, 88%E
KE, (BREFFERSHEA,
ClickHouseXd ZH# AT IFH
BR. a0, ABETEMergeTreeZRH
FhESHEH .,

Tuple

Tuple

Tuple(T1, T2, ...), JtH, Heps
PNICREPBEINAYSER, FEEE
=hEFiETH (BRTHRER)

eI UABFIREd5IoE. T&F
1B, INRARRTIFEFESHN
lambdaRERTLASRIT IGATH 1T

P

DomainsziiE

Domains

Domains

Domains3&8Y 24 E LAY

HY:

o IPVAR5UINt32BYRIE "
HFIAIDomainszER, AT
FiEIPvABItEYE ., BIEMT
B HEEN THEITFE AT
ZIEFRBI AT E IR A
NiIHER -

e IPv625FixedString (16 ) 25
BURIFZHHIFFAAIDomain
XA, BFEiEIPveltiAY
B, SRHTENREN"H
HFEAIRIAY SZHFR B e sE
FEINRFAVEMNB ST
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o

K=

HuEaes

i

HzEseR!

Enum8

Enum8

BYESEE: [-128, 127]

Enum{RfE 'string'= integerfI%T
NXEZE, F%0: Enum8(hello' =
1, 'world' = 2)

Enum16

Enum16

EESSE: [ -32768, 32767

Nullable

Nullable

FRIETEClickHouseRSS 22Fe & b
SBiHE, BNNULLZE
NullableZ:BYRYBAIAE . Nullable
KT RRESTERRSIH,
AILAS TypeNamefUIE E{BEFH—
#2. 40, Nullable(Int8) ZEIRY
AT LAFEINt83EEYE, miRBE
AITIEEENULL,

S
m
ok
i

nested

nested

REREIREI IR R ITTERAY
=g . REHIBEHNSE (5
ZF0ER ) AEER RV SCREATE
TABLEEEHRIIEEL ERE . &
DNRITE AT LA N F iR E RS
EHREESEHERT.

7f5: Nested(Name1 Typel,
Name2 Type2, -**)

2.2.2 CREATE DATABASE
AEGNMACIEBIEFENERAE.

CREATE DATABASE

CREATE DATABASE [IF NOT EXISTS] db_name [ON CLUSTER ClickHouseZEE#5];

& 2-8 2HRAA

23 i)z

db_name HiEE

IF NOT EXISTS UNERCREATEIEAIHHIEZEIF NOT EXISTSX(gE=F, NIMHIEED
ZEEN, ZEUASEERIEE, BASREIEHTEIR.

ON CLUSTER BTFiEEERRTR,

ClickHouse££E{E
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(REETY:
EZEETLUFER B cluster=2EIREL:

select cluster,shard_num,replica_num,host_name from system.clusters;

ERTGI
o BUEEFIYEEEdemo,

create database demo ON CLUSTER default_cluster;

o EEMERIBUEE.
host-172-16-30-9 :) show databases;
SHOW DATABASES
Query id: ced1af23-0286-40cc-9c7a-ccbcad1178d8
name
INFORMATION_SCHEMA |
default
demo |
information_schema |
system

5 rows in set. Elapsed: 0.002 sec.

2.2.3 CREATE TABLE
BTN RIMTLIER .

ellfE 2N RS

CREATE TABLE [IF NOT EXISTS] [database_name.]table_name [ON CLUSTER ClickHouse£EE¥%3]

name1l [type1] [DEFAULT|MATERIALIZEDI|ALIAS expr1],
name2[type2] [DEFAULT|MATERIALIZED|ALIAS expr2],

) ENGINE = engine_name()

[PARTITION BY expr_list]
[ORDER BY expr_list]

& 2-9 2HRA

2¥ yizlilz]

database_name HIBERIRTR, BOANHENERENEIRRE.,

table_name AHERZ,

ON EB— TR LEBE— AR, EEION CLUSTER
CLUSTER lickHouse | ClickHouseZE#%

EFE

name1l,name2 Z,

MAERRAS 01 (2024-04-30)
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2 izl
ENGINE = o828,
engine_name() WEISIREERRAT, EE(EMMergeTree K515 |Erhsris
HIBEEHIA9Replicated* 5|28, BUEIARZBARHITEIESE
H, SHEIEERERI—. FHI%5|ZERXRN, SHIE
EBRUT,
e ReplicatedMergeTree('/clickhouse/tables/{database}/
{table}/{shard}', {replica}), ElEEE, THEELL.
e ReplicatedMergeTree(), FREF
ReplicatedMergeTree('/clickhouse/tables/{database}/
{table}/{shard}', {replica}') .
ORDER BY expr_list | HEF#2, WEI, oJLAR—ASIRY Tl ERFRIAR.
[PARTITION BY DX, —RIRBHPS KX, BALMEREMFERIFERE
expr_list] X,
il
o DIFEKIERE. 152 ICREATE DATABASE,
o (FREUEREE.
use demo;
o BliEZ Ademo.testE,
CREATE TABLE demo.test ON CLUSTER default_cluster("EventDate™ DateTime, ‘id” UInt64)ENGINE =
ReplicatedMergeTree('/clickhouse/tables/{shard}/default/test’, '{replica}') PARTITION BY
toYYYYMM (EventDate) ORDER BY id;
SHIFRLLCIER

BT EHREWCIZSREREAHEEENER. 1BX:

CREATE TABLE [IF NOT EXISTS] [db.]Jtable_name2 ON CLUSTER ClickHouseZ£E+%
AS [db.]table_name1 [ENGINE = engine_name];

& 2-10 205

2 iol:ls
db HIRERIZTR, BOANHENERIEIRE.
table_name1 WEHIREIRRE

table_name2

HEUERIZR .

engine_name]

ON CLUSTER EE— PR LERE—1 %, EEON CLUSTER
ClickHouseZ£E+E ClickHouse £+,
[ENGINE = Fo|ZRE, NRSHIEEXRSIE, MASHEFREHH

AR .

5l
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o CURHEIERE.

create database demo;

o (EREIERE.

use demo;

o CIREIER.

create table demo_t(uid Int32,name String,age UInt32,gender String)engine = TinyLog;

o EHIREH,

create table demo_t2 as demo_t;

o EEXRLM,

SELECT i5a8IE
(FRIEENIES | E 0l — N SSELECTRANE R BEHEREMNGE, FHERSELECTF
QLR TR

CREATE TABLE [IF NOT EXISTS] [database_name.]table_name ENGINE = engine_name AS SELECT ...

& 2-11 SE0RH

B8H i548H
database_name | #HIEEHEIR, FANIRNEEINEUEE.
table_name 1BIZSELECTIE B GI#2AYER -
ENGINE = RRUSIZERE,
engine_name()
SELECT ... SELECTF4,
B
o BlIEE,

CREATE TABLE default.demo1 ON CLUSTER default_cluster( "EventDate™ DateTime, ‘id"
UInt64)ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/default/demo1’, '{replica}')
PARTITION BY toYYYYMM(EventDate) ORDER BY id;

o BIISELECTIETIRIER.
create table t3 ON CLUSTER default_cluster ENGINE =MergeTree() order by EventDate as select *
from default.demo1;

o Eifldemol1F0t3FELE .

desc demo1;

EWNERETR, MKREH—HF.

cloudtable-wlr-click-20230730-06-server-1-1 :) desc demof1;
DESCRIBE TABLE demo'
Query id: 712f6b91-668d-4f70-b160-aac8e52f63a4
r—hame —type r—default_type——default_expression——comment——
codec_expression——ttl_expression
EventDate | DateTime ‘\ | | | |

id |Ulnt64|| | | | | | | | |

| | |

2 rows in set. Elapsed: 0.001 sec.

cloudtable-wlr-click-20230730-06-server-1-1 :) desc t3;

DESCRIBE TABLE t3

Query id: 11b67532-26f0-49c5-b36d-439d45c279bf

r—hame —type r—default_type——default_expression——comment——
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codec_expression——ttl_expression
EventDate | DateTime | ‘\

id |UInt64l| | | | | | | | |

| | |
2 rows in set. Elapsed: 0.001 sec.

2.2.4 DESC &ifFELEH

ENE

AEDEENFClickHouseEIHFREIAISQLE AT EZFNFEAIRE

DESC|DESCRIBE TABLE [database_name.]table [INTO OUTFILE filename] [FORMAT format]

ESHIFREWCIEERTG, Tifdemo_tfldemo_2KEEH:

cloudtable-wlr-click-20230730-06-server-1-1 :) desc demo_t;
DESCRIBE TABLE demo_t
Query id: 27a38d90-9459-430f-962e-881817789fc9
r—nhame —type r—default_type——default_expression——comment——codec_expression——
ttl_expression—
uid | Int32 | | | | | |
name | String | | | | |
age | Uint32 | | N | |

gender | Strling | | | | | | | |

4 rows in set. Elapsed: 0.001 sec.
cloudtable-wlr-click-20230730-06-server-1-1 :) desc demo_t2;
DESCRIBE TABLE demo_t2
Query id: 60054fe3-794c-410a-be13-cd0b204a9129
r—nhame —type r—default_type——default_expression——comment——codec_expression——
ttl_expression—
uid | Int32 | | | | | |
name | String | | | | |
age | UInt32 | | | | | |

gender | Strling | | | | | | | |

4 rows in set. Elapsed: 0.001 sec.

2.2.5 CREATE VIEW

BlUEE

AETNBUAI7EClickHouse P EiE EBILE -

CREATE VIEW [IF NOT EXISTS] [db.]Jview_name [ON CLUSTER ClickHouse££8¥+3] AS SELECT ...

x& 2-12 2E0RH

2 yial:lz
db HIRERIZTR, BOANHENERIENRE.
view_name UEE .

[ON CLUSTER EB— T RLEEBIE—IE, EXEHON CLUSTER
ClickHouse&s28% ClickHouse&E%¥53 .
7l
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SELECT ... SELECTFG], HEIRE NVEFRSELECTFRIFRIEERIRZRAT,
BANEIESEISELECTF AT TR F SRR EREAN
EIEAF,
M
1. CUEEEER.

create table DB.table1 ON CLUSTER default_cluster (id Int16,name String) ENGINE = MergeTree()
ORDER BY (id);

2. GIEMNE.
CREATE VIEW test_view ON CLUSTER default_cluster AS SELECT * FROM DB.table1;

3. HAEURERIREERF

insert into DB.table1 values(1,'X"),(2,'Y"),(3,'Z");

4. #=FEWE,
SELECT * FROM test_view;

5. MFRRE
drop table test_view ON CLUSTER default_cluster;
(11 588

o MREFEGHTEET “ON CLUSTER ClickHouse5ER$¥E " , Mbrzm<:
drop table 7 ON CLUSTER default_cluster;

o MNEEFETFREE “ON CLUSTER ClickHousefEE$E " , HiicEmS:
drop table #%;

2.2.6 CREATE MATERIALIZED VIEW
AREFNEITEClickHouse R BIEZMILARE .

BUEMIE

CREATE MATERIALIZED VIEW [IF NOT EXISTS] [db.]Materialized_name [TO[db.]Jname] [ON
CLUSTER ClickHouse g5

ENGINE = engine_name()

ORDER BY expr

[POPULATE]

AS SELECT ...

& 2-13 SE0RH

S8 jizl:lz]

db HIBRERIRZTR, BOANHENERNEIRE.
Materialized_nam | ¥t EIZ .

e

TO[db.]Jname BICIEIRIEIRE NEIFTES,

[ON EE— TR EECIE—MEE, EEHION CLUSTER
CLUSTERC lickHou | ClickHouseZ£EE#7%

se£EFFE]
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2% izl

ENGINE = #5828,

engine_name()

[POPULATE] POPULATEXEE . tIREIEZEMCALERTIERE ¥ POPULATESX

#F, NECIEIPESELECTFaPffEERRREUBBAZIDL
MEF . FSEPOPULATEXREFRY, MUMEIRSESEY
HHERIZEHBENRERAIEE
15288
—MRAIEFERAPOPULATEXREF, EAEMHNECIZIIEENIRE
IR B ANIIREF,

SELECT ... SELECTFa), HEIEBS NI REARSELECTFIFRIEERYER

xR, IBANEIESBEISELECTFaEaH TR RARLE
RIBENZMECRE
ol
SELECTZ&aJ LA EDISTINCT. GROUP BY. ORDER BYFILIMITZ:,
{(ERENAVEIREEE MEASIER I 3/TAY.

5l

1.

ElfE T
create table DB.table1 ON CLUSTER default_cluster (id Int16,name String) ENGINE = MergeTree()
ORDER BY (id);

HBANEE.

insert into DB.table1 values(1,'X"),(2,'Y"),(3,'Z");

BIEEFRRAVDAARE
CREATE MATERIALIZED VIEW demo_view ON CLUSTER default_cluster ENGINE = MergeTree() ORDER
BY (id) AS SELECT * FROM DB.tableT;

EEHIE.
SELECT * FROM demo_view;
(1] %88
?i@%ﬁl?&?ﬂ%, IHBARIEREPOPULATEX$EFAY, EIAAZIMMERECIZERIS NIRFRAIEL
=
DB.table1ZRIHINHIE

insert into demo_view values(4,'x"),(5,'y"),(6,'z");

EIYAIE

SELECT * FROM demo_view;
HFER,

id——name—
4 | x
S|y
6|z

2.2.7 INSERT INTO

ZiS

BT M RIMIEANEE

SRS 01 (2024-04-30) RIS © ERRAGIRAT 69



RIBFHEIRSS
FRi5E

2 ClickHouse N EBFAiES

BB

2.2.8 SELETC

BEXNE

PRIV SR .
INSERT INTO [db.]table [(c1, c2, c3)] VALUES (v11, v12, v13), (v21, v22, v23), ...
(1 #eA
WFEFETFREMPERFEFBAIIERSLNT, elIESRENTHNETEIE:
o UNSRFIEDEFAULTERIAT, IRIEDEFAULTRIAITEBIETHIE,
o RSB ENDEFAULTERIRT,, MIEFXZHTFRE.
EEHIREECIREFRG, BAIE:
insert into demo_t values(1,'Candy','23','M"),(2,'cici','33",'F");
{EFISELECTRISERBE AN .
INSERT INTO [db.]table [(c1, c2, c3)] SELECT ...
MER T
B AR5 SSELECTRIZIRING Rk R 2(F AU ERFITXIRMAT, BIIESELECTRIAS
INSERTHEIZFRILUZRA R . FECIIHITIMAYEERE,

PR T VALUESKETUZ9h, EftiErRaIEUIRERA R IEnow (), 1+2FFRIAR .
VALUESEER AT EBRENERXLFRAL, ERFERNEXAM, BEAFITXERIAR
RIS

IR ERSELECTIEa EIALIE

SELECT [DISTINCT] expr_list

[FROM [database_name.]table | (subquery) | table_function] [FINAL]
[SAMPLE sample_coeff]

[ARRAY JOIN ..]

[GLOBAL] [ANY|ALLJASOF] [INNER|LEFT|RIGHT|FULL|CROSS] [OUTER|SEMI|ANTI] JOIN (subquery)|table
(ON <expr_Llist>)|(USING <column_list>)

[PREWHERE expr]

[WHERE expr]

[GROUP BY expr_Llist] [WITH TOTALS]

[HAVING expr]

[ORDER BY expr_Llist] [WITH FILL] [FROM expr] [TO expr] [STEP expr]
[LIMIT [offset_value, In BY columns]

[LIMIT [n, Im] [WITH TIES]

[UNION ALL ...]

[INTO OUTFILE filename]

[FORMAT format]

o~

BEClickHousefEEHE 2.,

select * from system.clusters;

—_— ] >, —_—
ERIHETRIRENR
select * from system.macros;

BEHIREESE.

select sum(rows) as "2fT#", formatReadableSize(sum(data_uncompressed_bytes)) as "JEIAAR/IN",
formatReadableSize (sum(data_compressed_bytes)) as "E4&A/N",

round (sum(data_compressed_bytes) / sum(data_uncompressed_bytes) * 100, 0) "E4&Z" from
system.parts;

BifftestRB 2, WhereR{HRIELPRIEURINER o
select sum(rows) as "217%", formatReadableSize(sum(data_uncompressed_bytes)) as "[EIaAR/N",
formatReadableSize (sum(data_compressed_bytes)) as "[E4g /",
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round (sum(data_compressed_bytes) / sum(data_uncompressed_bytes) * 100, 0) "/E4&=R" from
system.parts where table in ('test') and partition like '2020-11-%' group by table;

2.2.9 ALTER TABLE {2 FEEH
AREBEENBClickHouselE N FREHISQLE RIS LFNFERIRAE

SEL
Ezglnl
ALTER TABLE [database_name].name [ON CLUSTER ClickHouse£2##] ADD|DROP|CLEAR|COMMENT]|
MODIFY COLUMN ...

MR
ALTER{XZ#F *MergeTree , Mergel A} Distributed5 |83,
AN

1. ©U#EFEDB_tablel,
CREATE TABLE DB_table1 ON CLUSTER default_cluster(Year UInt16,Quarter UInt8,Month
UInt8,DayofMonth UInt8,DayOfWeek UInt8,FlightDate Date,FlightNum String,DivSWheelsOff
String,Div5TailNum String) ENGINE = MergeTree() PARTITION BY toYYYYMM(FlightDate) PRIMARY
KEY (intHash32(FlightDate)) ORDER BY (intHash32(FlightDate),FlightNum) SAMPLE BY
intHash32(FlightDate) SETTINGS index_granularity= 8192;

2. #5DB_table1i&fn%!test,
ALTER TABLE DB_table1 ADD COLUMN test String DEFAULT 'defaultvalue’;

B,
desc DB_tables;

3. {EHZEDB_table1%lYearZ£E HUInt8,
ALTER TABLE DB._table1 MODIFY COLUMN Year Ulnts;

'R,
desc DB_tables;

4. fRIFRZ=DB_table1%ltest,
ALTER TABLE DB_table1 DROP COLUMN test;

B,
desc DB_tables;

5. {B3ZEDB_table1%MonthiMonth_test,
ALTER TABLE DB_table1l RENAME COLUMN Month to Month_test;

ax.

desc DB_tables;

2.2.10 DROP ffg&E
BT EENBClickHouselifRcFRAISQLEAIE LF{EH1RAA .

EXiE:

DROP [TEMPORARY] TABLE [IF EXISTS] [database_name.Jname [ON CLUSTER cluster] [SYNC]
A

o MIBRER 1,

drop table t1 SYNG;
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AR

o TEMIEcEHIERRT, HIEHIREEEZookeeper LT — MR, FHIEXEIRE,
ClickHouseZRABIES | R RFEHIEES 22, MERAtomicIEESTIERE, EFASL
ENER, MeEsE24/NITEMER. EMERZEE, I LESYNCEFER, BNRIfRRIZIERE, 5
#0: drop table t1 SYNC;

o MERAMERMDHNER, WASHIZIAR, AIARHSYNCFE, HE0: drop table t1;

o MREEXFGHEAT “ON CLUSTER ClickHouseEER¥Z " , Hiff%mS:
drop table 2 ON CLUSTER default_cluster;

o MREFEGDREE “ON CLUSTER ClickHouse£e8#5 " , MiffFRan<:
drop table #%;

o MIpREUEREI, FWALEIREEREENAS, LUBSIEAVENMRR . MirEExRET
E24/NARIRE, BI24/ N N TLERE . IRERSUT:
set allow_experimental_undrop_table_query = 1;
UNDROP TABLE #iE%&;

2.2.11 SHOW ERFUIEENERER
BT FEENBClickHouse B RERERESEAISQLEAE EZFFA1%AE

BERIE]
show databases;
show tables;
B

o EHHUERE.

show databases;

o FTEERER.

show tables;

2.3 FiREIBRL
2.3.1 FHREAEH

AETEBENAEAClickHouseZEF i S\ SH M HEIRRIEAEZMERIRE.

CSV BRSNS H
o CSVIRHUREA.
N

cat csv_ssl | ./clickhouse client --host 192.168.x.x --port port --user admin --password password
--database test010 --query="INSERT INTO test145 FORMAT CSV"

- R
cat csv_no_ssl | ./clickhouse client --host 192.168.x.x --port port --user admin --password
password --config-file ./config.xml --database test010 --query="INSERT INTO test146 FORMAT
csv

host: F#17&/ClickHouseSLflIPithiit .
port: w5 (EEEH¥BEREEE)
user: GUFREEIAICIZEIIALSE.
database: HIRES.

A w N =
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© N o U

© N o oA~ w2

password: GIFEEEEIRT, BIRAIE.

INSERT INTO: JEEIREIER.

cat IR MHFHAIERER, BEREEN..

config-file ./config.xml: IEEEEXE, 1520 ClickHouseZ£IBEE T .
CSVIEHEURSH .

- IFRE&E

.Jclickhouse client --host 192.168.x.x --port port --user admin --password Password --database
test010 -m --query="select * from test139 FORMAT CSV" > ./csv_no_ssl

- R
./clickhouse client --host 192.168.x.x --port port --user admin --password password --config-
file ./config.xml --database test010 -m --query="select * from test139 FORMAT CSV" > ./
csv_no_ssl

host: F#15&/ClickHouseSLfllIPithiit .

port: w5 (EEEHFBEREEE ) »

user: BUEEEEEFRIRIEERIABRA.

database: HUEES.

password: GZEEEFRT, BIEAIERD.

SELECT * FROM: [EHEIREIEZ.

Jesv_no_ssl: EMMHFRERR, FRIEEEEN -

config-file ./config.xml: 1IEEEENHE, 52N ClickHouseZEIBEET .

parquet EXHIEENEH

© N o Uk~ wN =

parquetiS=LEIESN

- IFe&EE
cat parquet_no_ssl.parquet | ./clickhouse client --host 192.168.x.x --port port --user admin --
password password --database test010 --query="INSERT INTO test145 FORMAT Parquet"

- REeEE
cat parquet_no_ssl.parquet | ./clickhouse client --host 192.168.x.x --port port --user admin --
password password --config-file ./config.xml --database test010 --query="INSERT INTO test146
FORMAT Parquet"

parquet_no_ssl.parquet: FRIMEILIHFHIERE, BEEHEN -

host: FE#143/ClickHouseSLflIPHbit .

port: ixS (EEHFIEREEE ) -

user: BIEEEAICIEAIAFE.

database: ¥UEES.

password: GUiEZEERT, GIEAIERD,

INSERT INTO: JSEIREIER.

config-file ./configxml: fSEBECEIH, 52 M ClickHouseZ£BEET,

parquett&NEIESH .
- IEResEt

./clickhouse client --host 192.168.x.x --port port --user admin --password password --database
test010 -m --query="select * from test139 FORMAT Parquet" > ./parquet_no_ssl.parquet

- RegE
./clickhouse client --host 192.168.x.x --port port --user admin --password password --config-
file ./config.xml --database test010 -m --query="select * from test139 FORMAT Parquet" > ./
parquet_ssl.parque
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host: ZE#174/ClickHouseSEGIIPHELLE

port: xS (EEEHFBEREEE) »

user: GUFREEEIATCIENAIE.

database: ¥UEES.

password: GUFZEEERT, GIEAIERD,

select * from: EHEIREIEE.

Jparquet_no_ssl.parquet: fXZFTparqueti8HSHIER, BRETEN .
config-file ./configxml: EEEEXH, FENClickHouseZEBEETI .

ORC iEXEIEENEH

© N ok~ W=

© N o A~ wN =

ORCIELEUREN .

- dkRefE
cat orc_no_ssl.orc | ./clickhouse client --host 192.168.x.x --port port --user admin --password
password --database test010 --query="INSERT INTO test143 FORMAT ORC"

- RefE
cat orc_no_ssl.orc | ./clickhouse client --host 192.168.x.x --port port --user admin --password
password --config-file ./config.xml --database test010 --query="INSERT INTO test144 FORMAT
ORC

cat orc_no_ssl.orc: orcl AN NEHEFEEERR, BEEEN .

host: ZE#175/ClickHouseSEGIIPHELIE

port: InAS (EEHFBEREEE) .

user: GUFEEEIATCIENAIE.

database: ¥UEES.

password: GIFEEEEIRT, BIRAIE,

INSERT INTO: JRHEIREIER.

config-file ./config.xml: {ISEEENHE, 152 W ClickHouseZRIBEET .

ORCIET{HIESH
- RegE
./clickhouse client --host 192.168.x.x --port port --user admin --password password --config-

file ./config.xml --database test010 -m --query="select * from test139 FORMAT ORC" > ./
orc_ssl.orc

- IFRe&E
./clickhouse client --host 192.168.x.x --port port --user admin --password password --database
test010 -m --query="select * from test139 FORMAT ORC" > ./orc_no_ssl.orc

host: FE#17%Z/ClickHouseSL43lIPibiit ,

port: ixS (EEHFIEREEE ) -

user: BIFREEFATCIEAIAFE

database: #iEES.

password: GUFREEIRT, GIEBIE.

config-file ./configxml: fSEBECENH, 52 M ClickHouseZ£BEET,
select * from: EMEIREIERE.

Jopt/student.orc: SHAJORCARIIUHIRZ, BIREEN .
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JSON R EIESANEH
o ISONKETEIEEN,
- deZeesEEt

cat ./jsonnossl.json | ./clickhouse client --host 192.168.x.x --port port --user admin --password
password --database test010 --query="INSERT INTO test141 FORMAT JSON"

- RegHE
cat ./jsonssl.json | ./clickhouse client --host 192.168.x.x --port port --user admin --password
password --config-file ./config.xml --database test010 --query="INSERT INTO test142 FORMAT
JSON"

cat X{HIERE: BANMHKR, BEREEN..

host: #1748 /ClickHouseSLflIPHtIt .

port: w5 (EEEHFBEREEE) »

user: BUFEEEEAICIEEAIAFSE.

database: HUEES.

password: GIFEEEEIRT, BIRAIE.

INSERT INTO: [SHEHIRHUEE.

config-file ./config.xml: $SEREXH, BES N ClickHouseZEBEET .

JSONHSHEUESH -

- RegE
./clickhouse client --host 192.168.x.x --port port --user admin --password password --database
test010 -m --query="select * from test139 FORMAT JSON" > ./jsonnossl.json

- FR2&E
./clickhouse client --host 192.168.x.x --port port --user admin --password password --config-
file ./config.xml --database test010 -m --query="select * from test139 FORMAT JSON" > ./
jsonssl.json

host: FEA4173/ClickHouseSC{lI Pttt ,

port: ix1S (EEBFEREEE ) -

user: GUEERERIAICIZINAIE.

database: HUEES.

password: GUZEEEFRT, BIZERYEN.

SELECT * FROM: [SHEIREUER.

Jjsonssljson: HSHER, BEEEN.

config-file ./configxml: {SEBEESH, 52N ClickHouseZLiBEET .

2.3.2 ClickHouse if5ia] RDS MySQL fR5%

ClickHouseE[@OLAPIA SRS AR S TEEN, STIFBIIMYSQLERIRES 1885
IR EIRSS 22 IRET R ClickHouseE2RE, [F4ERTLATEClickHouse i 1Tk
?Efj\*ﬁ' o LATR{EIEIZ ClickHouseEEB$FIRDSARSS T HIMYSQLEWE ZESL XT3 1728
G135 A

© N O Uk~ WN =

© N O Uk~ WN =

o CEIRANESIFXIENRDSEIRELAINEIEERFS . B3, FMRETIISE
SR EIZRDSEUREESCHI

o ERkINBIEClickHouseEEEF HEERFFNSLANREIEE .
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£YZR PRSI

e RDSHEIRZESLEIFNClickHouseEEEEFEFERIBIVPCEIF A -

o TEHITEIRRIZCIREIBRENEXTIREIE A BRI RERIRIT, RIRTEIN
S SRR TEIRRZE .

e  ZFiClickHouse3Z#5FIRDSARSS FHIMySQL. PostgreSQLIERIIFHITIIE, Ax#F
X#ZSQL Serversefl
ClickHouse i&id MySQL 3 |833i# RDS RS

MySQL3 | ZFTSEAZAIMYSQLIRSS 3 RIS ClickHoused, FF ARt
fTINSERTAOSELECTEI ), IAFS{EETEClickHouse SMySQLZ B TEURRIIE -
o MySQLBIEEMIEE:

CREATE DATABASE [IF NOT EXISTS] db_name [ON CLUSTER cluster]
ENGINE = MySQL (‘host:port’, ['database’ | database], 'user', 'password')

F 2-14 MySQL ¥iEZES |2 5058

2% A

hostport RDSARSS MySQLETHE =Ll Pit i Fim ]
database RDSARSZMySQLEURRES .

user RDSARSSMySQLEIEERARFZ .

password RDSARSSMySQLEIRZERFZS .

MySQL5 |Z{&EFE ) :
a. J:(J?%éﬂRDSHE%E’\JMySQL%Za*EFﬁc, FRIRETTLAS ERDSIRSZ My SQLELHIE
b. TEMySQLEUEE LEIEZxR, HIEAKUE.
¢ (FHEFimmpSEREClickHouse,
R ERHEEGS
Jclickhouse client --host EEB£PIMIttBlE  --port i%[ --user admin --password password
REEFEEDS, FHIREEENIESIClickHouseZ2BEET .

JJclickhouse client --host EEB£PIMIttBlE  --port i%[ --user admin --password password --secure
--config-file /root/config.xml

AR
iﬁfﬁ] pttbiit: EERHFIETREAPEERELRIMNL, XA E CWEAIEEFRYIE
d. 7TEClickHousesRBlFEEMySQLS |ZRIEERE, BIZMINEENSMYSQLARSS =
ATIREIE o

CREATE DATABASE mysql_db ENGINE = MySQL('RDSBRSE MySQLEHREESLAI Ptk MySQLE R
LHKO', 'MySQLERES', 'MySQLEUIRERFS', 'MySQLEIRERFSZ %),

e. IREIFRENEIEEmMysql db, HEEERHIE.
USE mysql_db;
fEClickHouseH & iGMySQLEIEEREIE -

SELECT * FROM mysql_table;
r—int_id——float—
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1 2
L2

SNSRI UIEERITES,

INSERT INTO mysql_table VALUES (3,4);
SELECT * FROM mysql_table;

T
24 FRER

2.4.1 HRYN75HAR

Lﬂﬁﬁ:%m, P LABERZESIFIZEIRClickHouse M &ISTE, HEXIFEEATEO

HEBFR TR

RIFE',EE

BRERPZFEFA—TNAER, ATEESRE—EFMMERARMS . FieH

NEREHR, EERELR:

ST HUREERDESRS o

B —KARERE.

BANEIE (OSBRI ) o
RIERGEEHE

E A

2.4.2 B

ClickHouse{FA—FIRIZAIDBMSRSE, (EASQLIESHAILIHITELAYERE. FFAE

Frfidh, £EB@idclickhouse-jdbc APHESR#ITHEIA o
o IRERM: IREEEClickHouselRSELAINSHEME

o EETIERE: #BITFNClickHouse RS SLBIAYIERS
o BlEEEE: BlIEEClickHouseHUER:

o QIR SJEEClickHouseHUERE TRIZE.

o JAAEUE: EAEIEZEIClickHouseZkh,

o EHUE: BHClickHouseFEIRE

o HIBRFE: MIBREBUIZEAIClickHouseZ

2.4.3 EFFEINETHE
ERFAIRES

TN AR, EESHIFAMIETIREINER R,
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% 2-15 FARIFE

I BB
BERS o FAIFE: WindowsE%, SziFWindows7LA RN,
o IZ/TRES: Linux&E%k.
NEEAMRANER, ETHEEEMERSTFRMNSEE
B,
ZEE)DK ZIDK, hRA1.8.0_272,
LEMEE Intell) | FEAIMENEARRE, EER2019.15EtRSRA.
IDEA =13
o HNER{FEFIBM JDK, iBHfa{RIntelli) IDEAFRAYIDKEZE J9IBM
JDK,
o INER{EMAOracle JDK, i&Ha{RIntelli) IDEAFRRYIDKEZE J90racle
JDK,
o HNSR{FEMAOpen IDK, iEHA{RIntelli) IDEAFAYIDKEZE J90pen
JDK,
o TEMIntelli) IDEARZEEREREAIWorkspacefIHHEIIZ FRIZ
BIITE,
Z#Maven FEMEBENEARRE ., ATINEERE, EFREFREDE
8A,
HEEFABF ESHEFMNAFARClickHouseEEEE AP HHS FHEMNAE o
7-zip BFEE “*zip” 1 “*rar” X, #F7-Zip 16.04iR7A
244 BEEHSNEHITIE
BEER

IREXClickHouseFFRHHITIZ, TIRSAZIntell) IDEAFHARFIZ

BIEESR
ClickHousest 3B MASIREHEHITIZ, HEIEFHIES I ClickHouse TFE,

BIFPRR

$E ERRFERNES, SARFG T2 Intell) IDEAFFARINES.
1. 7TEIDEARMI%EIR “File>New>Project from Existing Sources” ,
clickhouse-examples [D\Code\cloudBU\sample project\srcclickhouse-examples] - ...
File Edit View actor Builld Run HiCode Tools W
New »
= Open..
Project from Version Control...

Madule...

Ctrl+Alt+5 Module from Existing Sources...

Ctrl+Alt+Shift+5 File

b Scratch File Cirl + Alt+Shift+Insert
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2. TERRRY “Select File or Directory to Import” IHFHES, ik

2 “clickhouse-

examples” MHEHEFHHE) “pomxml” &, BE “OK” ,
3. MWIAEZEEE, BE “Next” , WIXAFHEX, FHEBKAMERNA,
4. EEEEEZRIDKARA, BE “Finish” TSRS AN,

T2 TREEATNRE, ESHEFIIER “conf” BRTH “clickhouse-
example.properties” {4, IRIBSLIRIAMEEEEMIEXSEL .

ipList=

sslUsed=false

httpPort=8123

httpsPort=
CLICKHOUSE_SECURITY_ENABLED=false
user=default

password=

clusterName=default_cluster
databaseName=testdb

tableName=testtb

batchRows=10000

batchNum=10
clickhouse_dataSource_ip_list=ip:8123,ip:8123
native_dataSource_ip_list=ip:9000,ip:9000

x 2-16 BEEIRBAE

[k =g HAME ax

iPList - WESH, BiE Hclickhouse Ty EERYEEREIAHIT)
HnEFIZR .
EFcloudtableizhle, BEERFZIR, HA
ERNFIBR, SRIERHAEIMEIL,
ZNMMBHHERES SR, fINEER

“cloudtable-wlr-cli-

server-1-1-2llWzD09.mycloudtable.com,clou
dtable-wlr-cli-server-2-1-
igVWp2Mo.mycloudtable.com” ,

sslUsed false EEBEssInz, Ak “false” .

httpPort 8123 EENHTTPIRO, 8598123,

httpsPort - EE(EARPHTTPSIEO, {78443,

CLICKHOUSE_SEC | false ClickHouseZ£B{ X, HBERERITIZ

URITY_ENABLED SRS Hfalse,

user default KFEESFNAFLZAR .

password - FABFI RIS

clusterName default_clust | ClickHouseiZBEER¥ZFR, (RIFEUAE.

er

databaseName testdb OB TIESFECIRBAIEIRERZFR, LA
RESCPREIRIERL -

tableName testtb OB IS EECIRIERZTR, JLURTE
LFRIE RN
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BCESMR FINME =34
batchRows 10000 — PMHERB NIRRT
batchNum 10 BSANHIENEHOR
clickhouse_dataSo | - clickhouseTs miYipFIhttpim &S, FIaNdc
urce_ip_list B79: cloudtable-wlr-cli-

server-1-1-2llWzD0O9.mycloudtable.com:812
3,cloudtable-wlr-cli-server-2-1-
iqVWp2Mo.mycloudtable.com:8123

native_dataSource | - clickhouseTs miYipFltcpim AES, ELZ&
_ip_list % cloudtable-wlr-cli-
server-1-1-2llWzD0O9.mycloudtable.com:900
0,cloudtable-wlr-cli-server-2-1-
iqVWp2Mo.mycloudtable.com:9000

-

2.4.5 HHCESH AR

2.4.5.1 12E=E M

ab
ThEEN 4B

REEEEN, WTHEAEDIRE socketiBATATIEI/60s
EBHEGI

Properties clickHouseProperties = new Properties();
clickHouseProperties.setProperty(ClickHouseClientOption.CONNECTION_TIMEOUT.getKey(),
Integer.toString(60000));
clickHouseProperties.setProperty(ClickHouseClientOption.SSL.getKey(), Boolean.toString(false));
clickHouseProperties.setProperty(ClickHouseClientOption.SSL_MODE.getKey(), "none");

2.4.5.2 3B 35iEE

BlERIERERTE N clickhouse-example.propertiesBit & RuserfllpasswordE I ANIEE
8, ClickHouse=tERPEZMEBERS mEHITEZEIAIE,

BB

ClickHouseDataSource clickHouseDataSource =new ClickHouseDataSource(JDBC_PREFIX +
serverList.get(tries - 1), clickHouseProperties);
connection = clickHouseDataSource.getConnection(user, password);

(AR

INEBHIZBEESIRBIERANZENE, BINEREEN S NEETERENFN, £
R, RRLE.
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2.4.5.3 BlIEEEE

ThEEN A

BiTon clusteriBEEEREF LI clickhouse-example.propertiesfil databaseName
SHENEIREZRIEIERE .

HHIREE

private void createDatabase(String databaseName, String clusterName) throws Exception {
String createDbSql = "create database if not exists " + databaseName + " on cluster " + clusterName;
util.exeSql(createDbSql);

2454 gIEER

ThaEN A

#@idon clusteriBREEREF G clickhouse-example.propertiesitableNameZ#{&E
FZFEZHIReplicatedMergezEFDistributedz .

BB

private void createTable(String databaseName, String tableName, String clusterName) throws Exception {
String createSql = "create table " + databaseName + "." + tableName + " on cluster " + clusterName
+ " (name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/{shard}/" +
databaseName
+"." + tableName + "," + "'{replica}') partition by toYYYYMM(date) order by age";
String createDisSql = "create table " + databaseName + "." + tableName + "_all" + " on cluster " +
clusterName + " as "
+ databaseName + "." + tableName + " ENGINE = Distributed(default_cluster," + databaseName +
"," + tableName + ", rand());";
ArrayList<String> sqlList = new ArrayList<String>();
sqllList.add(createSql);
sqlList.add(createDisSql);
util.exeSql(sqlList);

2.4.5.5 FENEE

TIRENA

SIZNEREE=1FE, D5I=EString. UInt8F1Datez:E!,

B

nn

String insertSql = "insert into " + databaseName + "." + tableName + " values (?,2,?)";
PreparedStatement preparedStatement = connection.prepareStatement(insertSql);
long allBatchBegin = System.currentTimeMillis();
for (int j = 0; j < batchNum; j++) {
for (inti = 0; i < batchRows; i++) {
preparedStatement.setString(1, "huawei_" + (i +j * 10));
preparedStatement.setint(2, ((int) (Math.random() * 100)));
preparedStatement.setDate(3, generateRandomDate("2018-01-01", "2021-12-31"));
preparedStatement.addBatch();
}
long begin = System.currentTimeMillis();
preparedStatement.executeBatch();
long end = System.currentTimeMillis();
log.info("Inert batch time is {} ms", end - begin);
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long allBatchEnd = System.currentTimeMillis();
log.info("Inert all batch time is {} ms", allBatchEnd - allBatchBegin);

2.4.5.6 TGHIE
INRENA

THEAT: querySql1&EigEIiEERLENtableNameEHEE10REIE; BTiFIED2:
%lerySq 2B N B RERT 62 = Z2atableNameE I HHIFERENE B G788

Mo

REBLES
private void queryData(String databaseName, String tableName) throws Exception {
String querySql1 = "select * from " + databaseName + "." + tableName + "_all" + " order by age limit
10"
String querySqgl2 = "select toYYYYMM(date),count(1) from " + databaseName + "." + tableName + "_all"
+ " group by toYYYYMM(date) order by count(1) DESC limit 10";
ArrayList<String> sqlList = new ArrayList<String>();
sqlList.add(querySql1);
sqlList.add(querySql2);
ArrayList<ArrayList<ArrayList<String>>> result = util.exeSql(sqlList);
for (ArrayList<ArrayList<String>> singleResult : result) {
for (ArrayList<String> strings : singleResult) {
StringBuilder stringBuilder = new StringBuilder();
for (String string : strings) {
stringBuilder.append(string).append("\t");
}
log.info(stringBuilder.toString());

2.4.5.7 fHpRER

ThEEN A

MIBRTERI R T EIZRIRIARMD K.

BB

private void dropTable(String databaseName, String tableName, String clusterName) throws Exception {

String dropLocalTableSqgl = "drop table if exists " + databaseName + "." + tableName + " on cluster " +
clusterName;

String dropDisTableSql = "drop table if exists " + databaseName + "." + tableName + "_all" + " on
cluster " + clusterName;

ArrayList<String> sqllList = new ArrayList<String>();

sqlList.add(dropLocalTableSql);

sqlList.add(dropDisTableSql);

util.exeSql(sqlList);

2.5 HNFERR

ClickHouse[ N\ FIf2 I ELINUIMEHIZETT . ERRFAESERALRRE, Sl EfEar
BEERFHILINUIETIMEFRIZ T, ZREFEZEMclickhouseEEB b F R —vpcilZE
4, LMRIEMSRIERS .
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ki 2 ClickHouse NFAIES:
BUHESRIY
LinuxIMEEZEEIDK, IRASEEHMIntell) IDEAS Y JarE&{FEHMYIDKERA—E, FHig
BiflavaliiBT =,
WEHETER
1. SHjart,

a. i AlIntelli) IDEA, 1%&## “File > Project Structure > Artifacts” o
b. B “MNS" , &FE “JAR > From modules with dependencies” ,

Project Structure

Project Settings

1odules with dependencies...

c.  “Main Class” i#%&3#F “com.huawei.clickhouse.examples.Demo” , By
OK,

d. 1% “Build> Build Artifacts” . fmiERINGETE “clickhouse-examples\out

\artifacts\clickhouse_examples_jar” BF FEEFHFEHEIERAIERIGjarX
1¢O
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src\main'java\comihuawei\clickhouse\es

. clickhouse- examples [D: \Code\cloudBU\samp\e prOJer:t\src\cl\ckhouse examples] -

Demo
5 clickhou
] C hift+Fa
I, clickhouse-examples [:\Code'\cloudB . aj . C11C|\h0USE‘
e uild Project
¥ I conf
[

¥ M logs

2. ¥ “clickhouse-examples\out\artifacts\clickhouse_examples.jar” BRE RIS
jarSZEF0 “clickhouse-examples” BRETHY “conf” {4 N FIECSHIE—BH
o

3. BREPWTS, HNarXHLEBRT, E280UHR9700,

chmod -R 700 clickhouse-examples.jar

4. 7f “clickhouse_examples.jar” FrfEEFinER FHRTUI T iE Tjare:

java -cp ./*:.conf/clickhouse-example.properties
com.huawei.clickhouse.examples.Demo

SRR
TERRRE R E RIS B RIRIBET A .

2-3 iz{TAEE

2.6 FF%& ClickHouse }$#4> B
2.6.1 WA=

CloudTable ClickHouseX #5/AEIED BT E . BTZAFE, ErILUSRREES 5!
FEEREXEENFENES, LREF BERLA .

e Hot (AHIE) : NiE. EFRRKS, RARFBABIERRSHEE, MiEEAY
M Rz A e SRR S ROEE -
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e Cold (R¥EUE) : TAIFEMEEFNRILRIR, IHIUIRERLBAR, BRI
RIAS B Z SR A B RIEE -

2.6.2 BiEYZ =1 AR
BITHAELZE , BT LURIEZIFNIEIEClickHouse Sy BRI F A3, FHEXX

FEREOREBFR TR,
=150

BERAFPAE—IMILRS, test tblFFELATAFIBEIMIGANICE, ICREBENT

=

X 2-17 [RIR%EE

timestamp type error_code | error_msg op_id op_ti
me

2024-06-04 1 404 Resource Not | 998756 2024-0

10:36:00 Found 6-04
11:36:0
0

2024-06-04 1 404 Resource Not | 998756 2024-0

10:35:00 Found 6-04
11:35:0
0

2024-06-03 1 404 Resource Not | 998756 2024-0

10:33:00 Found 6-03
11:33:0
0

2024-03-27 1 200 ok 998756 2024-0

09:10:00 3-27
10:10:0
0

2024-03-25 1 404 Resource Not | 998756 2024-0

11:08:00 Found 3-25
12:08:0
0

HIERLR

SKRELISANME, ERN—XaHEETRERE, TEFHTERERRDE, B
—RRIEEB ISR E
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2.6.3 A& B
ToRES R

RIEEENF SRR ST

X 2-18 SISO BINEE

NREDHE, BEFKRRINERINT:

TR {XHBCEL

‘59”1 : @U@ClickHouse)@ i52 W BliEClickHouse) SN BEHIEE .
£IR2: AR, 52 IENSIEETE .

H£IR3: TEBARIEIE. 52N EEBRAEIE.

2.6.4 HHULED

IWEBEEN
fi#Zlobst®

£5CloudTable ClickHouse/$ADBERIER&G S, URSEEINTENF

BB

Bll#EClickHouse &9y B K test_table,
CREATE TABLE IF NOT EXISTS test_table
(

“timestamp® DATETIME NOT NULL COMMENT ' B z5Rd7a",
“type” INT NOT NULL COMMENT 'HiEkEy,
“error_code’ INT COMMENT '$&i2%3',

‘error_msg” VARCHAR(1024) COMMENT '$&iRIEMEE,
‘op_id” BIGINT COMMENT 'TaE Aid',
“op_time® DATETIME COMMENT 'R:E2RHia)’

)

ENGINE = MergeTree()
PARTITION BY timestamp
ORDER BY timestamp

TTL timestamp + INTERVAL 1 DAY TO DISK 'cold_disk'
SETTINGS storage_policy = 'hot_to_cold’;

PATLA T S SIBAEIEEE:

insert into test_table values('2024-06-04 10:36:00','1','404','Resource Not Found','998756','2024-06-04
11:36:00'); -- hot data

insert into test_table values('2024-06-04 10:35:00','1','404','Resource Not Found','998756','2024-06-04
11:35:00'); -- hot data

insert into test_table values('2024-06-03 10:33:00','1','404','Resource Not Found','998756','2024-06-03
11:33:00'); -- cold data

insert into test_table values('2024-03-27 09:10:00','1','200','0k','998756','2024-03-27 10:10:00'); -- cold
data

insert into test_table values('2024-03-25 11:08:00','1','404','Resource Not Found','998756','2024-03-25
12:08:00'); -- cold data

= EEDANE 51618
EREE.

select * from test_table FORMAT CSV;

ENHIERS XFENSKFRE .. 7 XKMNFMHIEE
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=

SELECT name,partition,active,path FROM system.parts WHERE database = 'default' and table =
'test_table' and active = 1;

E 2-4 EFHE

test_table FORMAT
\active,path .parts databas * and table = 'test_table’ and acti:

Found
Found”,
Founc

,998756,%2024-6 .

urce Not Found*,998756, 2024-06-03 11:33:00"

1t') AND (tab

9df4-0azdifa:

2

2024-06-03

2024-06-04 10 0 s khouse/data2/cl.
ickhouse/datal/cli

LHBIRFKRTE20245F6 B4H2245, test_tablektimestampFliBid —XHIEIE
FERIT B A cold_diskBIOBS T o
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2024-06-20 FRERXE

EETs:

o FFAClickHouse$#v9>EE N FB
2024-04-30 F—IREX KR
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