Orirza MEEAABIER RS HBase

% 1 & HBase fift

1.1 f+4 & HBase

HBASE & —AMmrldEtk. mitkae. s, g o4 2 5248, FIH HBASE
AR AITERRAN PC Server L% 5 ie KRB A5 # 1L A7 it BT

HBASE ) H Fp e At b BT B, B B SR UG RN R (s A &, B
RENS AL PH Hy AT 3 AT AN F T 4L B ) K R i

HBASE & Google Bigtable (IR, H2AREZAFE 24, Han: Google Bigtable
FH GFS AE N H U7k %48, HBASE FIH Hadoop HDFS 1E NI SCAf#iE £ 4t: Google
1217 MAPREDUCE >k 4b# Bigtable H (135 & 445, HBASE [F]#F] A Hadoop MapReduce K
LbFE HBASE i3 E%E: Google Bigtable FJH Chubby 1EAHhE RS, HBASE FH
Zookeeper 1E X} B o

1.2 HBase At

1.2.1 HMaster

Thig:

1) W% RegionServer

2) Kb#E RegionServer i[5

3) AbEEITHYE AL E

4) KbE region 1)) FL Bk A2 B

5) 7 PRI [0 AT H0 308 1) 47 3 24
6) it Zookeeper A Af H CHIALE 45% )7 Jiig
1.2.2 RegionServer

ThEe:

1) 4 Bif7fik HBase )5 b £idE

2) WFESTBCL T Region

3) k#2417 £ HDFS

4) 49 HLog

5) AT 4

X Java - KEdE —-arum —python N LERETRL R, W EHEVIN: MESEM



Orirza MEEAABIER RS HBase

6) 157 4bF Region 43

1.2.3 A

1) Write-Ahead logs

HBase MIEHGLsR, 9% HBase LS HHRIINAK, HIEA L EHESHUE, ERENFT
PR BH — B[R] CRRF ] DA R 5 B B T AT E D o (HAEEE ORAFZE I A2 mT RE A B i 2
SIREHRER, N T RRRIXA R, B2 5 7E—SI g Write-Ahead logfile 301,
RIGHE AN FrLAE RS0 H ISR e i, 2508 o) DLd s ix A~ H B o s .
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2 &F HBase &%

2.1 Zookeeper IEHIRE

B /G RIE Zookeeper SEREN IEH &, Hashe:

[atguigu@hadoopl02 zookeeper-3.4.10]$ bin/zkServer.sh start
[atguigu@hadoopl03 zookeeper-3.4.10]$ bin/zkServer.sh start
[atguigu@hadoopl04 zookeeper-3.4.10]$ bin/zkServer.sh start

2.2 Hadoop IEEIRE

Hadoop £EH 1) 1E 5 52 JF )5 30 -

[atguigu@hadoopl02 hadoop-2.7.2]$ shin/start-dfs.sh
[atguigu@hadoopl03 hadoop-2.7.2]$ shin/start-yarn.sh

2.3 HBase BfRE

fift . HBase Ef5 & H %:
[atguigu@hadoopl02 software]$ tar -zxvf hbase-1.3.1-bin.tar.gz -C /opt/module

2.4 HBase WHC B ¥

&84 HBase X b [ fic & SO .

1) hbase-env.sh {ZEX N &

export JAVA_HOME=/opt/module/jdk1.8.0_144
export HBASE_ MANAGES_ZK=false

2) hbase-site.xml 1Z 5N &

<configuration>
<property>
<name>hbase.rootdir</name>
<value>hdfs://hadoop102:9000/hbase</value>
</property>

<property>
<name>hbase.cluster.distributed</name>
<value>true</value>

</property>

<I--0.98 J5 IH2), ZHiRAEA port, BRI 1249 60000 -->
<property>
<name>hbase.master.port</name>
<value>16000</value>
</property>
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<property>
<name>hbase.zookeeper.quorum</name>
<value>hadoop102:2181,hadoop103:2181,hadoop104:2181</value>
</property>

<property>
<name>hbase.zookeeper.property.dataDir</name>
<value>/opt/module/zookeeper-3.4.10/zkData</value>

</property>

</configuration>

3) regionservers:

hadoop102
hadoop103
hadoop104

2.5 HBase ITf2 & X B ELfh SR B

[atguigu@hadoop102 module]$ xsync hbase/

2.6 HBase BREZ I B Bh

D R

[atguigu@hadoop102 hbase]$ bin/hbase-daemon.sh start master
[atguigu@hadoopl102 hbase]$ bin/hbase-daemon.sh start regionserver

Peon: R WY SR A FE P, & 520 regionserver TLIE B, W

ClockOutOfSyncException 57 o
BERIR:
av [FIPI AR 5%
WSEHIOE: (MRS K8 1R 2 Hadoop ATT)
b. J&:: hbase.master.maxclockskew 15 & 5 K1 {E
<property>
<name>hbase.master.maxclockskew</name>
<value>180000</value>
<description>Time difference of regionserver from master</description>
</property>
2) AT 2:
[atguigu@hadoopl02 hbase]$ bin/start-hbase.sh
XF L )45 1B R 55«
[atguigu@hadoop102 hbase]$ bin/stop-hbase.sh
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2.7 &F Hbse T

JASRINE, W LLE “host:port” F)77 K5 W] HBase & HE UL, 5 40:
http://hadoop102:16010
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% 3 &% HBase BUESH

3.1 Row Key

5 nosql 4 ZEAT]—FF row key 52 FISRAS &R id % 8. 7717 HBASE table H1i#47, X
A =75
1383 # row key 15 lH]
2.3831d row key 1 range CIEND
3. AR

Row key 174 (Row key) i] LR AEE 74T Hh (KIS /2 64KB, SR B — M8
9 10-100bytes), £ HBASE W, row key fRAFNFTTE . fEfER, FdiZE Row key
17 34 /7 (byte order) HE P /7M. it key I, EEFE T HEF AR X AR, R R B
ITAEREIIE) k. (D7 EAHRGIE)
3.2 Columns Family

. HBASE K HIREAF, #IAJE TR, FIAELN schema ) 73 (ifi 51
A, DAHERE IR R E Lo FI RS IRAE NHT4E . B30 courses:history, courses:math
#J&@ T courses XMFIK

3.3 Cell

H{row key, columnFamily, version} ME—ffiE )5 IC. cell 1 HIEHE 2 A LMK, 4
R ITRIE A AE

K7 TR, TR
3.4 Time Stamp

HBASE i i rowkey 1 columns fifi & 19— MEI R ITTHRON cell A~ cell #ORAF &
Al — G BRI 2 A RA . A I I TRk 2 51 . I (AR AL 64 ArAE Y. I IAJERvT LA
Hi HBASE(TEHUHE SIS B30 WAL, BRI MEZAE R 1m0 RGN 6] I (A3
AT A e R o A0 LR P e e B AR A, b A A R A P — 1
(ST AR cell v, N[NNI By # IR 1) 80 HE P, B sl ) 280 HEPE B i T

T G AATE I 2 ORI RS (BRI R 5)) 5148, HBASE 4t T
T AR I T e — RARAF BRI BRJG n MR, TR AT BRIE — B I TE) 9 R RsA (e
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Wi -6R0 o FAT AR SR AT B
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% 4 & HBase Shell #:4E
4.1 BEARBE

1) #EN HBase & S it 24T
[atguigu@hadoopl02 hbase]$ bin/hbase shell

2) TETHWmS
hbase(main):001:0> help

3) BH LT A R Le R
hbase(main):002:0> list

4.2 FREVBIE
D R

hbase(main):002:0> create 'student','info’

2) fmANHHERIFR
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hbase(main):003:0> put 'student’,'1001",'info:sex’,'male’'

hbase(main):004:0> put 'student’,'1001",'info:age’,'18'
hbase(main):005:0> put 'student’,'1002",'info:name’,'Janna’
hbase(main):006:0> put 'student’,'1002",'info:sex’, female’
hbase(main):007:0> put 'student’,'1002','info:age’,'20'

3) FHEH LA

hbase(main):008:0> scan 'student’
hbase(main):009:0> scan 'student', {STARTROW =>'1001', STOPROW =>'1001}
hbase(main):010:0> scan 'student',{STARTROW =>'1001'}

4) BHRRH

hbase(main):011:0> describe  ‘student’

5) HETEE T B A
hbase(main):012:0> put 'student’,'1001",'info:name’,'Nick’
hbase(main):013:0> put 'student’,'1001",'info:age’,'100'

6) BH “HRELT” B HRESIIS M

hbase(main):014:0> get 'student’,'1001'
hbase(main):015:0> get 'student’,’1001","info:name’

) Gt KRBT
hbase(main):021:0> count 'student’
8) MHRxHHhs
TiHI R 5= rowkey F 43 B -
hbase(main):016:0> deleteall 'student’,'1001"
M BR - rowkey 15— 21 5 ¥z -
hbase(main):017:0> delete 'student’,'2002",'info:sex’
9) TETREE
hbase(main):018:0> truncate 'student’

Pion: 1B RIERENE N5 disable, 4R )5 truncate.
10) MR

Yo 2 5E1E1Z K disable IR
hbase(main):019:0> disable 'student’
SR JE A BE drop IX 3K
hbase(main):020:0> drop 'student’
Pl WS E B drop %, 2fR4%: Drop the named table. Table must first be disabled

ERROR: Table student is enabled. Disable it first.

11 BHEER
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¥ info ZIR P A B A7 3 M RCA
hbase(main):022:0> alter ‘student’,{NAME=>'info', VERSIONS=>3}
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% 5 & HBase APl #:4E

5.1 FEHER
HEI H JE7E pom.xml HH B

<dependency>
<groupld>org.apache.hbase</groupld>
<artifactld>hbase-server</artifactld>
<version>1.3.1</version>
</dependency>

<dependency>
<groupld>org.apache.hbase</groupld>
<artifactld>hbase-client</artifactld>
<version>1.3.1</version>
</dependency>

<dependency>
<groupld>jdk.tools</groupld>
<artifactld>jdk.tools</artifactld>
<version>1.8</version>
<scope>system</scope>
<systemPath>${JAVA_HOME}/lib/tools.jar</systemPath>
</dependency>

5.2 HBaseAPI

5.2.1 RE Configuration %} %:

public static Configuration conf;

static{
/1% ] HBaseConfiguration f] 5451 5 3% S 454k,
conf = HBaseConfiguration.create();
conf.set("hbase.zookeeper.quorum™, *192.168.216.20");
conf.set("hbase.zookeeper.property.clientPort™, "2181");

¥

5.2.2 AWRRBFE:

public static boolean isTableExist(String tableName) throws MasterNotRunningException,
ZooKeeperConnectionException, IOException{
II{E HBase H & L, j n) R 75 £ 56 A2 HBaseAdmin X 4
/IConnection connection = ConnectionFactory.createConnection(conf);
/[HBaseAdmin admin = (HBaseAdmin) connection.getAdmin();
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HBaseAdmin admin = new HBaseAdmin(conf);
return admin.tableExists(tableName);

}

5.2.3 AlEE

public static void createTable(String tableName, String... columnFamily) throws
MasterNotRunningException, ZooKeeperConnectionException, IOException{
HBaseAdmin admin = new HBaseAdmin(conf);
IV 2 2 A7 AE
if(isTableExist(tableName)){
System.out.printin("Z£" + tableName + "B AF1E");
//System.exit(0);
Yelse{
B JE XS R R4 T B 74y
HTableDescriptor descriptor = new HTableDescriptor(TableName.valueOf(tableName));
BV Z A
for(String cf : columnFamily){
descriptor.addFamily(new HColumnDescriptor(cf));
}
IMRYEXT R E, BIER
admin.createTable(descriptor);
System.out.printin("#" + tableName + "8 Z i Ih ! ");

¥

5.2.4 MikRER

public static void dropTable(String tableName) throws MasterNotRunningException,
ZooKeeperConnectionException, IOException{
HBaseAdmin admin = new HBaseAdmin(conf);
if(isTableExist(tableName)){
admin.disableTable(tableName);
admin.deleteTable(tableName);
System.out.printin("Z" + tableName + "M R &h ! ™);
Yelse{
System.out.printin("Z" + tableName + "ANfF7E! ™);

¥

5.2.5 MRFEAEIE

public static void addRowData(String tableName, String rowKey, String columnFamily, String
column, String value) throws IOException{

/1617 HTable XF %

HTable hTable = new HTable(conf, tableName);

11 2% 3 N Edfs
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Put put = new Put(Bytes.toBytes(rowKey));
IT5) Put %o 5 v 25 2 2 4l
put.add(Bytes.toBytes(columnFamily), Bytes.toBytes(column), Bytes.toBytes(value));
hTable.put(put);
hTable.close();
System.out.printin("4d A HdE B Ih");
}

5.2.6 MikRZATEHIE

public static void deleteMultiRow(String tableName, String... rows) throws I0Exception{
HTable hTable = new HTable(conf, tableName);
List<Delete> deleteList = new ArrayList<Delete>();
for(String row : rows){
Delete delete = new Delete(Bytes.toBytes(row));
deleteList.add(delete);
}
hTable.delete(deleteList);
hTable.close();

¥

5.2.7 IRELFTE I

public static void getAllRows(String tableName) throws 1OException{
HTable hTable = new HTable(conf, tableName);
11453 F T34 region X %
Scan scan = new Scan();
/11§ FH| HTable 75 21 resultcanner SIS %t 5
ResultScanner resultScanner = hTable.getScanner(scan);
for(Result result : resultScanner){
Cell[] cells = result.rawCells();
for(Cell cell : cells){
114331 rowkey
System.out.printin("47 ##:" + Bytes.toString(CellUtil.cloneRow(cell)));
IEGEIRTINR
System.out.printin(" 51 j%" + Bytes.toString(CellUtil.cloneFamily(cell)));
System.out.printin("%1]:" + Bytes.toString(CellUtil.cloneQualifier(cell)));
System.out.printin("{E:" + Bytes.toString(CellUtil.cloneValue(cell)));

¥

5.2.8 FRENE—1THE

public static void getRow(String tableName, String rowKey) throws I0Exception{
HTable table = new HTable(conf, tableName);
Get get = new Get(Bytes.toBytes(rowKey));
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Ilget.setMaxVersions(); &7~ Fr A i 4

I1get.setTimeStamp(); & 7~ $5 72 B[R]k P R A

Result result = table.get(get);

for(Cell cell : result.rawCells()){
System.out.printin("17##:" + Bytes.toString(result.getRow()));
System.out.printin("%1/j%" + Bytes.toString(CellUtil.cloneFamily(cell)));
System.out.printin("%1):" + Bytes.toString(CellUtil.cloneQualifier(cell)));
System.out.printin("{E:" + Bytes.toString(CellUtil.cloneValue(cell)));
System.out.printin("fJ [a]EL:" + cell.getTimestamp());

}

5.2.9 FREGE—ATHEE “FIR:F1” KIEHE

public static void getRowQualifier(String tableName, String rowKey, String family, String
qualifier) throws IOException{
HTable table = new HTable(conf, tableName);
Get get = new Get(Bytes.toBytes(rowKey));
get.addColumn(Bytes.toBytes(family), Bytes.toBytes(qualifier));
Result result = table.get(get);
for(Cell cell : result.rawCells()){
System.out.printin("1T4#:" + Bytes.toString(result.getRow()));
System.out.printin(" 51 jZ" + Bytes.toString(CellUtil.cloneFamily(cell)));
System.out.printin("%1:" + Bytes.toString(CellUtil.cloneQualifier(cell)));
System.out.printin("{E:" + Bytes.toString(CellUtil.cloneValue(cell)));

¥

5.3 MapReduce

id HBase [JAHS JavaAPI, FATAT LASEIRfEKE HBase #:1E1) MapReduce i #%, HLinfdi A
MapReduce 4 4 WAt S R 48 5 A2 HBase [1£H,  HLUnFATT HBase Hiszi— L4 i
UK 5 1 F MapReduce U 4747 -

5.3.1 ‘B HBase-MapReduce

1) & HBase [ MapReduce £ 45 [H)$4T
$ bin/hbase mapredcp

2) PATHERER A

$ export HBASE_HOME=/home/admin/modules/hbase-1.3.1

$ export HADOOP_HOME=/home/admin/modules/hadoop-2.7.2

$ export HADOOP_CLASSPATH="${HBASE_HOME}/bin/hbase mapredcp"

3) 1B1T'E J71 MapReduce f£5%
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- ZHl—: Giit Student F£HH L /DA
$ ~/modules/hadoop-2.7.2/bin/yarn jar lib/hbase-server-1.3.1.jar rowcounter student

- Z = f§F MapReduce #4 A Hi i HE 5\ £ HBase
D EARMAIE A tsv 4 XS fruit.tsv

1001 Apple  Red
1002 Pear Yellow
1003 Pineapple Yellow

2) fi## HBase %
hbase(main):001:0> create 'fruit','info’

3) £ HDFS a7 input_fruit SCf323F_EA4% fruittsv SC2F
$ ~/modules/hadoop-2.7.2/bin/hdfs dfs -mkdir /input_fruit/
$ ~/modules/hadoop-2.7.2/bin/hdfs dfs -put fruit.tsv /input_fruit/

4) 447 MapReduce #| HBase [ fruit &+

$ ~/modules/hadoop-2.7.2/bin/yarn jar lib/hbase-server-1.3.1.jar importtsv \
-Dimporttsv.columns=HBASE_ROW_KEY,info:name,info:color fruit \
hdfs://linux01:8020/input_fruit

5) f#i ] scan iy & EH F NI

hbase(main):001:0> scan ‘fruit’

5.3.2 HE X HBase-MapReducel

FbR: 8 fruit e i — &0 2, @i MR IEAF fruit_mr &
Gy S

1) #4% ReadFruitMapper 2%, FT3H fruit 2= 9 1958

package com.z.hbase_mr;

import java.io.IOException;

import org.apache.hadoop.hbase.Cell;

import org.apache.hadoop.hbase.CellUtil;

import org.apache.hadoop.hbase.client.Put;

import org.apache.hadoop.hbase.client.Result;

import org.apache.hadoop.hbase.io.ImmutableBytesWritable;
import org.apache.hadoop.hbase.mapreduce. TableMapper;
import org.apache.hadoop.hbase.util.Bytes;

public class ReadFruitMapper extends TableMapper<ImmutableBytesWritable, Put> {

@Override
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protected void map(ImmutableBytesWritable key, Result value, Context context)
throws IOException, InterruptedException {
11 fruit 1) name F1 color $2HU K, AH Y T4 — AT HER S U RN B Put X 5.
Put put = new Put(key.get());
1138 39 i column 47
for(Cell cell: value.rawCells()){
IR 1 5 [ 51 info
if("info".equals(Bytes.toString(CellUtil.cloneFamily(cell)))){
IR IN/SERES ] : name
if("name".equals(Bytes.toString(CellUtil.cloneQualifier(cell)))){
I1¥1%51 cell I E] put XF G
put.add(cell);
IR I 5L % 51z color
Yelse if("color".equals(Bytes.toString(CellUtil.cloneQualifier(cell)))){
117150 cell IR AE] put X} 5
put.add(cell);

}
1PFs N fruit 1S HCE Y RR4T 508 5 N 21 context HE 4 map ()%
context.write(key, put);

¥

2) g WriteFruitMRReducer 28, H T BRI fruit 2 (%8s 5 2 fruit_mr & Hh

package com.z.hbase_mr;

import java.io.IOException;

import org.apache.hadoop.hbase.client.Put;

import org.apache.hadoop.hbase.io.ImmutableBytesWritable;
import org.apache.hadoop.hbase.mapreduce. TableReducer;
import org.apache.hadoop.io.NullWritable;

public class WriteFruitMRReducer extends TableReducer<ImmutableBytesWritable, Put,
NullWritable> {
@Override
protected void reduce(ImmutableBytesWritable key, Iterable<Put> values, Context context)
throws IOException, InterruptedException {
RS R )R — AT 838 5 B fruit_mr £
for(Put put: values){
context.write(NullWritable.get(), put);
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3) & Fruit2FruitMRRunner extends Configured implements Tool - T-2H %4147 Job £45

JRCAS

job);

I12H%¢ Job
public int run(String[] args) throws Exception {

¥

117531 Configuration

Configuration conf = this.getConf();

118115 Job 1155

Job job = Job.getInstance(conf, this.getClass().getSimpleName());
job.setJarByClass(Fruit2FruitMRRunner.class);

IIBCE Job

Scan scan = new Scan();
scan.setCacheBlocks(false);
scan.setCaching(500);

11 & Mapper, 17 S A& mapreduce € F 1, A& mapred £ N, JEEEE

TableMapReduceUtil.initTableMapperJob(

“fruit”, /IR IR 4

scan, //scan 1445 il 4%

ReadFruitMapper.class,//#% & Mapper &

ImmutableBytesWritable.class,// % & Mapper %t key 2574

Put.class,// % & Mapper ! value {8257

job//5 B 4515~ JOB

)i

117 & Reducer

TableMapReduceUtil.initTableReducerJob("fruit_mr", WriteFruitMRReducer.class,

I & Reduce #&, &> 14
job.setNumReduceTasks(1);

boolean isSuccess = job.waitForCompletion(true);
if(tisSuccess){
throw new IOException(*Job running with error");

}

return isSuccess ?0 : 1;

4) FERFCHIHIEATZ Job 155

public static void main( String[] args ) throws Exception{

Configuration conf = HBaseConfiguration.create();

int status = ToolRunner.run(conf, new Fruit2FruitMRRunner(), args);
System.exit(status);
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5) THIZITES

$ ~/modules/hadoop-2.7.2/bin/yarn jar ~/softwares/jars/hbase-0.0.1-SNAPSHOT.jar
com.z.hbase.mrl1.Fruit2FruitMRRunner

Peon: BATAESS AT, WRGHEE S AR, WFEZIEAT 6 .

$&o: maven FTfL#r4: -Plocal clean package B¢-P dev clean package install CI4 55 =75 jar £
— @474, T EHM: maven-shade-plugin)

5.3.3 HE X HBase-MapReduce2
Hbr: SEILK HDFS H s 5 A\ 3] HBase &
G35 S

1) ¥J% ReadFruitFromHDFSMapper T-i5zHt HDFS H () S04 %45

package com.z.hbase.mr2;
import java.io.IOException;

import org.apache.hadoop.hbase.client.Put;

import org.apache.hadoop.hbase.io.ImmutableBytesWritable;
import org.apache.hadoop.hbase.util.Bytes;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Mapper;

public class ReadFruitFromHDFSMapper extends Mapper<LongWritable, Text,
ImmutableBytesWritable, Put> {
@Override
protected void map(LongWritable key, Text value, Context context) throws IOException,
InterruptedException {
I\ HDFS i B 5
String lineValue = value.toString();
IEEBCH R R AT Bl A I\ EAT 7031, 47T String 41
String[] values = lineValue.split("\t");

IR A Hs R 2 SCBUE
String rowKey = values[0];
String name = values[1];
String color = values[2];

II914EAE rowKey

ImmutableBytesWritable rowKeyWritable = new
ImmutableBytesWritable(Bytes.toBytes(rowKey));

HRIEEAL put X 5
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Put put = new Put(Bytes.toBytes(rowKey));

IZH5 5% %1, 8

put.add(Bytes.toBytes("info"), Bytes.toBytes("name"), Bytes.toBytes(name));
put.add(Bytes.toBytes("info"), Bytes.toBytes("color"), Bytes.toBytes(color));

context.write(rowKeyWritable, put);

}

2) FJEE WriteFruitMRFromTxtReducer 28

package com.z.hbase.mr2;

import java.io.IOException;

import org.apache.hadoop.hbase.client.Put;

import org.apache.hadoop.hbase.io.ImmutableBytesWritable;
import org.apache.hadoop.hbase.mapreduce. TableReducer;
import org.apache.hadoop.io.NullWritable;

public class WriteFruitMRFromTxtReducer extends TableReducer<ImmutableBytesWritable, Put,
NullWritable> {
@Override
protected void reduce(ImmutableBytesWritable key, Iterable<Put> values, Context context)
throws IOException, InterruptedException {
I3 R R — AT 8RB 2 fruit_hdfs &
for(Put put: values){
context.write(NullWritable.get(), put);

¥

3) 6% Txt2FruitRunner 243 Job

public int run(String[] args) throws Exception {
1143 2] Configuration
Configuration conf = this.getConf();

161% Job 1155

Job job = Jab.getInstance(conf, this.getClass().getSimpleName());
job.setJarByClass(Txt2FruitRunner.class);

Path inPath = new Path("*hdfs://linux01:8020/input_fruit/fruit.tsv");
FilelnputFormat.addInputPath(job, inPath);

1152 & Mapper
job.setMapperClass(ReadFruitFromHDFSMapper.class);
job.setMapOutputKeyClass(ImmutableBytesWritable.class);
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job.setMapOutputValueClass(Put.class);

115E & Reducer
TableMapReduceUtil.initTableReducerJob("fruit_mr", WriteFruitMRFromTxtReducer.class, job);

1% & Reduce #&, /b 14
job.setNumReduceTasks(1);

boolean isSuccess = job.waitForCompletion(true);
if(tisSuccess){
throw new IOException(*Job running with error");

}

return isSuccess ? 0 : 1;

¥

4) AT Job

public static void main(String[] args) throws Exception {
Configuration conf = HBaseConfiguration.create();
int status = ToolRunner.run(conf, new Txt2FruitRunner(), args);
System.exit(status);

¥

5) ITRIE1T

$ ~/modules/hadoop-2.7.2/bin/yarn jar ~/softwares/jars/hbase-0.0.1-SNAPSHOT.jar
com.z.hbase.mr2. Txt2FruitRunner

PR IBATAESTHT, IR EIE S ARRAEAE, W ERATAIE .

$E75: maven FT 4 : -P local clean package 5k-P dev clean package install CR#25 =75 jar &
— A, TEEEM: maven-shade-plugin)

5.4 5 Hive BYEER

5.4.1 HBase 5 Hive KX} EL

1) Hive

(1) HdEaHE

Hive A5t FLSERAH =4 1K HDFS Hh L& A7 I STIRHAE Mysal Hfist 17— XU R &R, BAJT
A A HQL L& B A M),

(2) ATEdEaHr. Sk

Hive id& FH T~ B 2 i Hcahs 7 M ok, IR By o

(3) #F HDFS. MapReduce

Hive f74% 184k 4K IH7E DataNode I, 4% 5 1) HQL &) &4 /2 ¥4 A MapReduce AU H4T .
2) HBase

(1) Hdl
e — D [ 1) 47 ik O 5% 2R R R 8

% Java - R#E —dism —python NLEBEGEI T8, FIHEEVIH: MEES M
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(2) HFAEHEEMI R JE L5 A 8 1 S

TR TR RBEAR AP, ANESHOCEE ), 2L JOIN 541k,

(3) #7T HDFS

B FE A A AT 202 Hfile, 77T DataNode 71, #% ResionServer LA region 7
HATE .

(4) REIREE, BNTELL Sl

T KB AL s, HBase 7] LB 2R B K A A7 0, (RIS ER AL 7 s 200 ) 40 v 1) i
£,

5.4.2 HBase 5 Hive &% F

IR HBase 5 Hive IS AL SR N MR TGIEH A . bl RATA RS EIHA
BU B F 9wk hive-hbase-handler-1.2.2.jar! ! #FA! !

WEE &

BN RAT G 22T R 7EHRAE Hive MIRIE XS HBase thaxr=A:z52m, Frlh Hive 75 BEREAHAE
HBase f¥] Jar, AF4 8T K% U1 Hive Pl Jar &, (B HPGERMERD

$ export HBASE_HOME=/home/admin/modules/hbase-1.3.1
$ export HIVE_HOME=/home/admin/modules/apache-hive-1.2.2-bin

$ In -s SHBASE_HOME/lib/hbase-common-1.3.1.jar
$HIVE_HOME/lib/hbase-common-1.3.1.jar

$ In -s SHBASE_HOME/lib/hbase-server-1.3.1.jar $HIVE_HOME/lib/hbase-server-1.3.1.jar
$ In -s $HBASE_HOME/lib/hbase-client-1.3.1.jar $HIVE_HOME/lib/hbase-client-1.3.1.jar
$ In -s SHBASE_HOME/lib/hbase-protocol-1.3.1.jar $HIVE_HOME/lib/hbase-protocol-1.3.1.jar
$ In -s SHBASE_HOME/lib/hbase-it-1.3.1.jar $HIVE_HOME/lib/hbase-it-1.3.1.jar

$ In -s SHBASE_HOME/lib/htrace-core-3.1.0-incubating.jar
$HIVE_HOME/lib/htrace-core-3.1.0-incubating.jar

$ In -s SHBASE_HOME/lib/hbase-hadoop2-compat-1.3.1.jar
$HIVE_HOME/lib/hbase-hadoop2-compat-1.3.1.jar

$ In -s SHBASE_HOME/lib/hbase-hadoop-compat-1.3.1.jar
$HIVE_HOME/lib/hbase-hadoop-compat-1.3.1.jar

[RIRFAE hive-site.xml F#&EL zookeeper BI/@HE, WITF:

<property>
<name>hive.zookeeper.quorum</name>
<value>linux01,linux02,linux03</value>
<description>The list of ZooKeeper servers to talk to. This is only needed for read/write
locks.</description>
</property>
<property>
<name>hive.zookeeper.client.port</name>
<value>2181</value>
<description>The port of ZooKeeper servers to talk to. This is only needed for read/write

% Java —KEHE —widm —python N LEREGR N4, nfEEVN.: MESE MW




Wiz
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locks.</description>
</property>
1) ®pl—

HAr: @57 Hive %, JCHk HBase %, 4 A\ K¥i 2 Hive 11 [F] i AE 55200 HBase % .
43552 B.
(1) 7E Hive HEIER FIR 2Ek HBase

CREATE TABLE hive_hbase_emp_table(

empno int,

ename string,

job string,

mgr int,

hiredate string,

sal double,

comm double,

deptno int)

STORED BY 'org.apache.hadoop.hive.hbase.HBaseStorageHandler'
WITH SERDEPROPERTIES ("hbase.columns.mapping" =
":key,info:ename,info:job,info:mgr,info:hiredate,info:sal,info:comm,info:deptno™)
TBLPROPERTIES ("hbase.table.name” = "hbase_emp_table");

RINFEIR: e JE, AT HIHEN Hive Fil HBase 55, #4175 B )%
(2) & Hive AIIER FRRIER, T load ST HIEHE
JRMBER: ARk HUE B % load 2 Hive AT % HBase Mk & H

CREATE TABLE emp(

empno int,

ename string,

job string,

mgr int,

hiredate string,

sal double,

comm double,

deptno int)

row format delimited fields terminated by "\t';

(3) 8] Hive FrE]& 5 load $i#E

hive> load data local inpath '/home/admin/softwares/data/emp.txt' into table emp;

(4) B insert #y &%+ EIR F HEHE S\ E] Hive 5B HBase FIFRFK R+

‘ hive> insert into table hive_hbase_emp_table select * from emp;

(5) &F Hive LAKKRELH) HBase RPRE & MINNFPHA T Hi3#E

Hive:

‘ hive> select * from hive_hbase_emp_table;

HBase:
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hbase> scan ‘hbase_emp _table’

2) &=

H#R: 7F HBase ' L& 171 T —iK % hbase_emp_table, $RJ57E Hive H1 8 — Mgk
KEX HBase 111 hbase_emp_table iX5k 3, {2 v] LAfER) Hive k7341 HBase 1X 7k R H 1144
1.

VE: ZER 2 RIREM LS, Bl I =BT, 1SR ER 1.

5325 S

(1) 7& Hive FaIEIMER

CREATE EXTERNAL TABLE relevance_hbase_emp(

empno int,

ename string,

job string,

mgr int,

hiredate string,

sal double,

comm double,

deptno int)

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

WITH SERDEPROPERTIES ("hbase.columns.mapping™ =
":key,info:ename,info:job,info:mgr,info:hiredate,info:sal,info:comm,info:deptno™)
TBLPROPERTIES ("hbase.table.name” = "hbase_emp_table");

(2) RERERLE AR Hive BREUGHAT — LT 8AE T

hive (default)> select * from relevance_hbase_emp;
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% 6 & HBase JFH
6.1 Bt

HBase'5 B4 i 2

N HRegion:HBase# {143
LIGEER, Hmeta R FT{ERS HLog:HBasef& iic 5%

MemStore: P 7717k

2.3 [l meta#% FTERS(1) HFile: S () 47 S0
StoreFile:HFile 7 fi fESF
—ASPRT L — MR

HRegionServerl I-[gégionServerZ
| .HRegion . |

i HRegion7 o

1) Client [7] HregionServer /& i% 5% 3K
2) HregionServer ¥ %4 5 3| HLog (write ahead log) . 4 1 ¥ HIHF A LTI 5
3) HregionServer ¥ 4% 5 |47 (MemStore) ;

4) S Client BRIl .

6.2 #E flush iTFE

1) 4 MemStore AR HE (BRIAZ 128M, ERAE 64M) , HEIRRI BRI, K N AF
BRI, RIS HLog Hh it F s i

2) FRIHFEAF ik E) HDFS

3) 7t HLog Hffkric & .

6.3 BIREHIE

D) MHHEBUAS] 4 5, Hmaster B ARSI S A, #4749

2) UAIEMHARREL 256M, HAFH/Y . KR IRHY Region /HAE4 I HregionServer
B

3) 24 HregionServer 75 HLJ& , ¥ HregionServer | (¥ hlog #5743, 48 J5 4 it 45 /R~ [F ) HregionServer
M, BEMETA;

4) V¥ #E: HLog <x[F]: %] HDFS.
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6.4 RtE
(U223

HBase L A HE i i

1% 3T MR T 7E RegionServer ZKEERF

2.3R [8] TG E 45 BT 7E RegionServer(1RS) Eﬁﬁ
Client meta-region-server

.J& [Flrowkey FITERS(4)

RN, JERER)
3.1 Rrowkey i fERS

StoreFile StoreFile

1) Client 5 i 7] zookeeper, M meta FitHL region A &, SR8 J5 SLEL meta & H 1404 « meta
W A T R region 13 R

2) HR¥E namespace. 44 F1 rowkey 7E meta A48 25 N 1 region 15 5

3) #EXA region X R[¥ regionserver;

4) BT R region;

5) Jo M\ MemStore HHidfs, WIREA, ] StoreFile R0y T EHEIHCR).

¥y Scannerfd %

2.}y StoreFileScanner L\ Jz MemstoreScanner

MemstoreScanner
StoreFlIel Memstore

StoreFileScanner

keyvaluel
E— keyvalue3
> 4.seek rowkey

keyvaluel ke 5.StoreFileScanne|
yvalue2 N :
> I —)@ EPiR iy U
L

KeyvalueHeap:PriorityQueue<KeyValueScanner>

StoreScanner

columnfamily2

RegionScanner

f=4
c
©
8]
%]
[
s
9
o
wv
&
=

StoreScanner
columnfamilyl

6.5 Hmaster BJER B

1) EHEF ST Table Fg. M. o EE#RdE;
¥ % Java - K¥dlE -wism —-python N LEGEVR N, v EEVIN: MESEM
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2) it region 7EM & Hregion server |;

3) 7F Region Split f5, 1 51#T Region 143 ;

4) FHLESIMARE, ¥ HRegion Server [ #9745, % Region 7)1

5) 7t HRegion Server 5 #LJ5, #1574k HRegion Server L [¥] Regions iE#% .

6.6 Hregionserver RYER

1) HRegion Server == 571 N 7 1/0 &K, 1] HDFS SCfF R4 s '5 54, /& HBASE
A% O PR SR o

2) HRegion Server & T 1R £ table (143X, ik region.

6.7 Client BR3%

1) HBASE Client {8 F§ HBASE [¥] RPC #Liil 5 HMaster 1 RegionServer 247185
2) EHEEAE: Client 5 HMaster #1T RPC;

3) H¥EiLEEAE: Client 5 HRegionServer i#£47 RPC.

% Java - R¥dE —Aism —python NTREBEFRNNE, ALV MiESE M



o MREAAMIES A Y HBase

% 7 & HBase ittt
7.1 S°H

7f HBase "' Hmaster %157 i#% RegionServer (4= )& 3, 41 RegionServer 6%k, wH
Hmaster £ 1, 4 %> HBase SEHER i AAMEERIPIRES, I HILI i TARRZS I A4k
FERA . FrLA HBase SCREXT Hmaster i o) &

1) KM HBase &HF (WA I & Wk st

[atguigu@hadoopl02 hbase]$ bin/stop-hbase.sh

2) 7F conf H 3% T A% backup-masters {4

[atguigu@hadoopl02 hbase]$ touch conf/backup-masters

3) fE backup-masters SCAHC & AT HMaster 5 50

[atguigu@hadoopl02 hbase]$ echo hadoop103 > conf/backup-masters

4) YA~ conf H % scp 2 HAh I A

[atguigu@hadoopl02 hbase]$ scp -r conf/ hadoop103:/opt/modules/cdh/hbase-0.98.6-cdh5.3.6/
[atguigu@hadoopl02 hbase]$ scp -r conf/ hadoop104:/opt/modules/cdh/hbase-0.98.6-cdh5.3.6/

5 FIH M EE
0.98 il A 2 Hi: http://hado00102:60010

0.98 fliA M2 J5: http://hado00102:16010

7.2 WX

&F—>region 4E 4 % startRow 5 endRowKey, 415 0 04 75 A5/ region 447 1] rowKey
Yo, MNZEHEAZ4IX A region 4E47 . TRAMKIRIXANE ], FRATT0T LUK 2 BRI 43
XHEHT RS MRILF, PASE R HBase PERE.

D FHIREI X

hbase> create 'staff','info’,"partition1',SPLITS => ['1000','2000','3000",'4000']

2) AR 16 B AT X

create 'staff2','info’,'partition2' . {NUMREGIONS => 15, SPLITALGO => 'HexStringSplit'}
3) LIRS b i E AR Fi 2 (X

B4 splits.txt SN TR

aaaa
bbbb
cecee

dddd

RIE AT
create 'staff3','partition3',SPLITS_FILE =>"splits.txt’

4) 8 JavaAPI G EE T4 X

T % Java - K¥dl —Aiim —-python NTEREZORN N2, AT AV MRS EM
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A & X5, 7= — &5 Hash BB A7 il £ 44t b

byte[][] splitKeys = MBI o %

11615 HBaseAdmin =4

HBaseAdmin hAdmin = new HBaseAdmin(HBaseConfiguration.create());
11815 HTableDescriptor SZ 43

HTableDescriptor tableDesc = new HTableDescriptor(tableName);

[i# 3 HTableDescriptor SZF ATELAIE — 4k ¥ 20 61 2 545 740 [X 1] HBase &
hAdmin.createTable(tableDesc, splitKeys);

7.3 RowKey i&it

— kB ME— bR IR S rowkey, A4 X SFBAEEAAAE TR X, BT rowkey A& T
WRAN—AN T4 X IR DX 8] A, 157t rowkey IR E 22 H K, 3t LE B 5 (1594 T4 (¥ region
Hr, FE—E R ERIE AR GURL . BT ORIRATHR ik rowkey T T %
1 ERBENIEL . hash. #FI{E

ket

JRA rowKey 24 1001 17, SHAL J5728: dd01903921ea24941c26a48f2cec24e0bb0e8cc?

J5A rowKey A 3001 1, SHAL 545 fk: 49042c54de64ale9bf0b33e00245660ef92dc7hd

J5A rowKey A 5001 1, SHAL 545 k: 7b61dec07e02¢188790670af43e717f0f46e8913
FEMUEARAVEZ AT, — IRk BN BIE T HIREA, kgt 4 FER) rowKey Sk Hash
JEAENEEA 7 XAl FHE

2) TRYHREE

20170524000001 #% 5% 10000042507102
20170524000002 #% 5 20000042507102

RFE AT LAE— R EEAIZD put 2R A -
3) T HPHE

20170524000001_al2e
20170524000001_93i7

7.4 REMRKL

HBase #{F i b 5 B R (1) U AETF Y, P35 Table 27T BAGEAE(E NAEHR, — Aoy
B/ AT I 771 T0%%: HBase [f) Java HE. (HR RIS EEAEH KON, KDy GC it
PR A2 S 1 RegionServer 4T K IR T HEIRZS, A 16~48G WAAAt AT LT, LA
HERE 5 B AEIL 7 SR G AR AL HEZE —HE 2o 3 G R 25
7.5 ERiEK
1) F¥FTE HDFS [ 30k i n i 2

hdfs-site.xml. hbase-site.xml

X Java - KEdE —-arum —python N LERETRL R, W EHEVIN: MESEM
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J& M dfs.support.append
. FF)a HDFS B mFEE, vl MRS LS HBase I [FIB R AL, BRIEN true.

2) 14k DataNode o i e R SCHEFT 5

hdfs-site.xml

J&1k: dfs.datanode.max.transfer.threads
fiftFE: HBase — &R [F] — By [ 45 VE K2 S0, AR SE R I BCE AL DL S B 30, 1%
BN 4096 BLE HE E . ERINE: 4096

3) DUACKEIR i R B 13 A R S54RI 1)

hdfs-site.xml

J& M. dfs.image.transfer.timeout
ff R s QS T I — IR EAR B R U, 1EIRAER S, socket FF EEAR Ay B BT A], EBGEIX
& BN RIIME (BRIA 60000 ZFP) , PAHffR socket A~2x 4 timeout 7,

&) RAHLHR S A HR

mapred-site.xml

JE

mapreduce.map.output.compress

mapreduce.map.output.compress.codec

fERE: TR IX PN Edh T LA KR U B AN KGR, I B NI E] . 55— AN B HE s oCh
true, 5 —ANEVEAEEHCN: org.apache.hadoop.io.compress.GzipCodec B2 HoA 45 /7 X

5) {4, DataNode f71i#

J&PE: dfs.datanode.failed.volumes.tolerated

fife ke BRIAH 0, B2 Y DataNode H A —ANWEEE H I Wi f , T 21A 1% DataNode shutdown
T WEABESCN 1, WA IR, s 2w 2 H B AR IE ) DataNode |, 4
HiT f) DataNode 4% % TA4E.

6) WHE RPC Wl #i&=

hbase-site.xml

J&M4:: hbase.regionserver.handler.count
fifke: BRME N 30, H 1487 RPC W iEcs, wTLURYE 20 . om (R15 SR ECHAT B, 35
R 2N, B .

7) HtAk HStore L4 K/

hbase-site.xml

J&VE: hbase.hregion.max.filesize

fifRE: BRUMA 10737418240 (10GB) , WIRTEIZAT HBase ) MR 4155, AT LA/ HLAE,
[A 9 —A region X % —A™ map 1155, Wi HA region i3 K, &S5 map (L& HATH AT K
ZERE B Z, WE HFile FIR/NEFXANUE, XA region 24 V153 AMIA™ Hfile.

8) 14k hbase % ' i 2217

hbase-site.xml

J& M. hbase.client.write.buffer
i BE: HT98 ¢ HBase & Ay, 38 KAZAE v LAz RPC I FHIREL, HRSEFEEZ N
1y RzWkz . —BIRANTTER € —E A KD, CLUARE> RPC R H .
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9) F8:5E scan.next $94H HBase T B K AT 4k
hbase-site.xml

J&1%:  hbase.client.scanner.caching
fife ke FHTH8RE scan.next JVESREUMBRIMTHL, (EBCK, THFEN AR,

10) flush. compact. split L

24 MemStore A | {E, ¥ Memstore F %4 Flush i3t Storefile; compact HLii 24 flush
HR /NSO A 3 R I Storefile ST split 2 24 Region A #IME, 24034 K] Region
—HN.

S

Bi: 128M 52 Memstore [ BRI H1H

hbase.hregion.memstore.flush.size: 134217728

B 1A S F O 24 54> HRegion AT 1) Memstore K/ AR it Fig e (1, flush %
HRegion (1] fiif5 memstore. RegionServer ] flush 2 3@ il k& K —ANBAS,  BEUE Pl
TR SR D A B o TR A — SRR, 4 BAFRAS S 2, oA K ERUR R SR, ]

BE = FEAMTBEN, BRI OOM.

hbase.regionserver.global.memstore.upperLimit: 0.4

hbase.regionserver.global.memstore.lowerLimit: 0.38

Bl: 24 MemStore & F P 7 5. 5145 2] hbase.regionserver.global.memstore.upperLimit $& 72 i,
¥ 245 24> MemStores flush |32 {47, MemStore flush JIFF & f18 K/NEFFHAT I, EF

Fill 3 2] MemStore 157 F A A7 0% /N T lowerLimit

T % Java - K¥dl —Aiim —-python NTEREZORN N2, AT AV MRS EM
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FoEITRE

8.1 &L iERR

7 B AE S, AR ENVRA, RANEFEE R Do m e B MRS
FCUNTE A SR A, 75 R A — AN DB AR R S HF S IR (ot e 2 S AE T AN
FHAD) 5 7E FBIL, —MNMEBEAMNAFREGCAERE AR L [EMSERE, —A Mk
RTINS 554 . B BRI TR R AR & R ST R ARV AL, BB MoK
I, K e LS P TCR B BRI . — ok U, THEAL RIS S I A 2% (hash table)
KAERENT o M EF AL PR AR, SR AU A ). MG EEBUIES, 3X AN A A B3,
(B HAR G BRI, W7 A7 SRR IF) A R B oK 1. B, —~4¢ Yahoo,Hotmail
A Gmai IBEERTA AT WA Cemail) & BERT, &2 7 B EK 15 R B I B A N
(spamer) FIRLIMEAE . —ANIMEHZIE % PR R R BRI email Hikik. T A48 K
IEHAMEIAETE N L, Attt D B LA KR A g ik, KA AT T A7 ke ok
U ER R MRS as . WERMIIG AR, B2 email Hiht, HIFHE 1.6GB 1
WAE CHIMG A RS2 BAR T idi 2 B — A email bk 3 B2 pe— AN )\ 15 1945 B4R 4L
googlechinablog.com/2006/08/blog-post.html, & J5 K ix Lef5 BARSUF NG AR, HTMHAR
AR — MR 50%, Ht—A email Hibk& 2 5NN FT . — Al k23
1.6GB, HIH/NMZFHINAE) o B LAk T RE TR 2 EEH GB M4+
BRAER I N, —BIRSS AR TCIEAF AR .

Ak yEas A TR E A L 18 B 14 KR/ e R RE R R

Bloom Filter Jf& —# 7 [ AR = I BEN LB 4548, e R A A B AR Fy vt s — ANk
&, SR A LR TR TIX A4S . Bloom Filter [ Fhm 202 — @R K 765
Wr— DR ERETHENMEAN, ARSIEAE TR MEEGMTRFANE TREANES
(false positive) o [Att, Bloom Filter ANi&& ALY “R4HR” WM H & MAERER QACH
WERMB G T, Bloom Filter a8 i B/ FAS R L T 476t =% (R K T8

NHERATTRARRE Bloom Filter J2& W] FIA B £ REEA . MIAIRZASES, Bloom Filter
e ME m AR, A EE N 0.

[ofofofofoJofofofofoefa]a]

N T HRIE S={x1, X2, xnHZXFE— n P ITER KA, Bloom Filter £ ] k AN E AL 1)

T % Java - K¥dl —Aiim —-python NTEREZORN N2, AT AV MRS EM
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W75 R4 (Hash Function) , &A1 B & & IR JTT R BN BI{L, - mpRTEH o XHE
ENOE X BN REBIU AL E hi)B e E N 1 A<i<k . dE, R4
WEZIPWENL, BARGE - REEM, R LR EAEMCR. £ TEH, k=3,
HAWA A R Bk b [ — M8 (WNAEDBEE D .
|o|1ieioi1ioi1ini1in|1|o|

FEFIWT y R JE TR AN, BATK y BT k KA B AR hiy) 47 B
1 U<isk , BABMTHIAN y RESTHIICER, SMUHUANy AREETHRIITR. T
Kby A REETHICR. 2 BE R TEANES, s NILFE—4 false positive.

¥ P

gjrjojojrjojrjojprjopa]o

« 7T add —AJGE, F kA hash function ¢ hash 7351 bloom filter H k 4 bit 17,
KX kA bit A7 1.

« NT query =i, BIAEIBrERGIEEEF, H kA hash function ¥4 & hash 733
kA bit fiz. #71X k bits 404 1, WHITERAELE G HHAE AN 1L, WIHITTER AL
EEd (FOWRAE, WIFE add I LA R K A bits (LE A 1) .

« AFuvrremove TTER, BUAMFEIIE S ICAHRI k A bits A7 & 0, i H AR AT g
HHAN TR ML K remove 25| A\ false negative, 31X 4806 ANHE SRR

A B I PR R R s AT —ANE R A B AT e HR, B AR AL, W
AR T /NI AT B — N ANE B A S R A b ) e A R A o, RO AT AR
AN PR b T 360 RS J\NAN 4 8 B R 1) R 7 o BFAESX R AT BEMEAR /DS, FRATEE
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