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ZooKeeperp SR EPEEAYEZooKeepers TR L%,

ZooKeeperSEERHEZBERH2N1 BIRS /AN, XENTRIELeaderitasaegiEmT A EIRSSERIEE ST
¥, ALk, ZooKeeperfEEFHYTI mEE HFTEL.

fEmaster E & Rzookeeper

1 «cd /root
2 wget -c \
3  https://repo.huaweicloud.com/apache/zookeeper/zookeeper-3.7.1/apache-zookeeper-

3.7.1-bin.tar.gz \

--no-check-certificate

tar -xzvf ./apache-zookeeper-3.7.1-bin.tar.gz

mv ./apache-zookeeper-3.7.1-bin /usr/local/zookeeper
mkdir -p /home/hadoop/zookeeper/data

cd /usr/local/zookeeper/conf

cp ./zoo_sample.cfg ./zoo.cfg

10 echo "1" > /home/hadoop/zookeeper/data/myid

11 vi ./zoo.cfg

O 0 N O U1 B

{Epzoo.cfgATIT
1 #EMAT:
2 databir=/home/hadoop/zookeeper/data
3 #TEEJE NN
4 server.l=master:2888:3888
5 server.2=slavel:2888:3888
6  server.3=slave2:2888:3888
7 forceSync=no
8 zookeeper.client.sasl=false

{E8t/etc/profile
1 vi /etc/profile
AINARENT:

1 export ZOOKEEPER_HOME=/usr/Tocal/zookeeper
2 export PATH=$PATH:$ZOOKEEPER_HOME/bin

AR etc/profile

1 source /etc/profile


af://n381
af://n384
af://n386
af://n388

3% zookeeperZlI Ml

1 scp -r /usr/local/zookeeper/ slavel:/usr/local/
2 scp -r Jusr/local/zookeeper/ slave2:/usr/local/
3  scp /etc/profile slavel:/etc/
4  scp /etc/profile slave2:/etc/
5
NiaZlslave1 LT
1 source /etc/profile
2  mkdir -p /home/hadoop/zookeeper/data
3  echo "2" > /home/hadoop/zookeeper/data/myid
4
igZlslave2 LT

1 source /etc/profile

2  mkdir -p /home/hadoop/zookeeper/data

3  echo "3" > /home/hadoop/zookeeper/data/myid
4

IB&iZooKeeperfiks3

R masterfIHAT
1 cd /usr/local/zookeeper/bin
2 vi ./zkstart-all.sh
3 vi ./zkstop-all.sh
4 chmod 755 ./zkstart-all.sh
5 chmod 755 ./zkstop-all.sh

zkstart-all.shBIR ST

#!/bin/bash

echo “starting zooKeeper cluster ......
echo “starting ZooKeeper master ......
ssh master "/usr/local/zookeeper/bin/zkServer.sh start"
echo “starting zooKeeper slavel ...... ?

ssh slavel "/usr/local/zookeeper/bin/zkServer.sh start"

echo “starting zooKeeper slave2 ......
ssh slave2 "/usr/local/zookeeper/bin/zkServer.sh start"

O 00 N O U1l h W N R

zkstop-all.shESEII T :


af://n394
af://n396
af://n398
af://n401

#!/bin/bash

echo “stopping zooKeeper cluster ......
echo “stopping zZooKeeper master ......
ssh master "/usr/local/zookeeper/bin/zkServer.sh stop"
echo “stopping zooKeeper slavel ...... ”

ssh slavel "/usr/local/zookeeper/bin/zkServer.sh stop"

echo “stopping zooKeeper slave2 ......
ssh slave2 "/usr/local/zookeeper/bin/zkServer.sh stop"

O 0 N O U1l b W N =

BnhiZooKeeper&EgE

1 zkstart-all.sh

EER

1  [root@master bin]# zkstart-all.sh
2 “starting zooKeeper cluster ......
3 “starting ZooKeeper master ......
4 /usr/bin/java

5 ZooKeeper IMX enabled by default
6 Using config: /usr/local/zookeeper/bin/../conf/zoo.cfg
7 Starting zookeeper ... STARTED

8 ‘“starting zooKeeper slavel ......
9 /Jusr/bin/java

10  zooKeeper IMX enabled by default
11 Using config: /usr/local/zookeeper/bin/../conf/zoo.cfg
12 starting zookeeper ... STARTED

13  ‘“starting ZooKeeper slave2 ......
14 /usr/bin/java

15 ZzooKeeper IMX enabled by default
16 Using config: /usr/local/zookeeper/bin/../conf/zoo.cfg
17 starting zookeeper ... STARTED

18 [root@master bin]#

ERjpsEEHEMWN, FIVEMEERIFIEIEY QuorumPeerMain”#i2

[ master_128 - SecureCRT = =) X
SHAHF) 4EE(E) BE(V) HIRO) B0 MRS TEOL SOW) )
DRERBV AR HDBREBS FHL 08

* master 128 | nEllaER | ¢ slave2 128 = R | | # slaver 128 = =2
25 < 5 oot
3

3940 DataNode
[root@sTave2 ~1#

TN EHBaseERE

HBasefERf—RZFH—"HBaseTs m#1Z NHRegionServerfim4ARL, ZooKeeperfff7.2.3/ NS HELEMD T
B, Elt, FEKHBaseBHHIZooKeeperiHTHEH,

HFHBaseE B I TEE ) avafHadoopIMEszs, FTLAEEIREIZLEIDK1.8f0Hadoop3.1.4, MHBaselIE
W TREHBaseZ2EH),, ABFEANHBasehk A IHBase 2.2.2, ETFEAIHBase LR _HEZELinuxZ S H/root B
E-Fo


af://n414

{fEmaster E FEH%EEhbase

1 «cd /root

2  wget -c https://mirrors.huaweicloud.com/apache/hbase/2.4.17/hbase-2.4.17-bin.tar.gz
--no-check-certificate
tar -xzvf ./hbase-2.4.17-bin.tar.gz

4  mv ./hbase-2.4.17 /usr/local/hbase

{Zp%/ etc/profile
1 vi /etc/profile
NIARBIT:

1 export HBASE_HOME=/usr/Tocal/hbase
2 export PATH=$PATH:$HBASE_HOME/bin

SZRPAERS/ etc/profile

1 source /etc/profile

{EZhbase-env.sh

1 cd /usr/local/hbase/conf
2 vi ./hbase-env.sh

fEhbase-env.sh3{FRERINIOT :

1 export HBASE_MANAGES_zK=false
2 export JAVA_HOME=/usr/java/jdk1l.8.0_281-amd64

{Ethbase-site.xml

mkdir -p /home/hadoop/hbase/zookeeper
hdfs dfs -mkdir -p /data/hbase_db

cd /usr/local/hbase/conf

vi ./hbase-site.xml

A W KN R

{&¥hbase-site xmIIEFFT:

1 <configuration>

2 <property>

3 <name>hbase.rootdir</name>

4 <value>hdfs://master:8020/data/hbase_db</value>
5 </property>

6  <property>

7 <name>hbase.master</name>

8 <value>master</value>

9 </property>
10 <property>
11 <name>hbase.cluster.distributed</name>


af://n417
af://n419
af://n426
af://n430

12  <value>true</value>

13  </property>

14 <property>

15 <name>dfs.support.append</name>

16  <value>true</value>

17 </property>

18 <property>

19 <name>hbase.zookeeper.quorum</name>

20 <value>master,slavel,slave2</value>

21 </property>

22 <property>

23 <name>hbase.zookeeper.property.datadir</name>
24 <value>/home/hadoop/hbase/zookeeper</value>
25  </property>

26 <property>

27 <name>hbase.zookeeper.property.clientPort</name>
28 <value>2181</value>

29 </property>

30 </configuration>

{EZgregionservers

1 cd /usr/local/hbase/conf
2 vi ./regionservers

{E&Mregionservers WU

1  master
2 slavel
3  slave2

SE&hbaseZI M

scp -r /usr/local/hbase/ slavel:/usr/local/
scp -r /usr/local/hbase/ slave2:/usr/local/
scp /etc/profile slavel:/etc/

A W N R

scp /etc/profile slave2:/etc/

NiEZlslavel LT
1 source /etc/profile

NiEFIslave2 1T

1 source /etc/profile

|BrjiHBasetEE¥

fEmasterEH EHAT:

1 start-hbase.sh


af://n434
af://n438
af://n440
af://n442
af://n444

B HBasetEEf

(ERjpstaE #HiE, IERERW:

master_128 - SecureCRT
XAHF) RIEE) BEV) HRO) R0 BRS) TR &#0MW) HEH)
33 S5 43 3 BT <AlR s B A 103 %8 B TR D10

*~ master 128 =& O slavel 128
[root@master ~J# jps

= [B [ R]| @save2 128 = [@=
root@slavel ~1% jps 051 i
JBS7 ResourceManager 633 Quorurpeerbiain pI0L i egtonerver
59/ HRegionServer I QuorumPeerMain
ToS DataNode
826 lps lps
root@slavel ~]# root@slavel ~1#

JBiEmaster:16010,&&EMaster{SE240:

=]
<« C A %% | master16010/master-status
HBRASE
Home  Table Details  Procedures & Locks  HBCK Report

IVIaster master

Named Queue Logs  Process Metrics  Locallogs ~ Loglevel — DebugDump  Metrics Dump  Profiler  HBase Configuration  Startup Progress

Region Servers

ServerName *

¢ Starttime ¢ Last contact ¢ Version ¢ Requests Per Second ¢ Num. Regions ]
master,16020,1700099987547 Thu Nov 16 09:59:47 CST 2023 1s 2417 0 1
slave1,16020,1700099987008 Thu Nov 16 09:59:47 CST 2023 1s 2417 0 0
slave2,16020,1700099986941 Thu Nov 16 09:59:46 CST 2023 1s 2417 0 1
Total:3 0 2
an . -
iiElmaster:16030,Z&RegionServer{SE40:
< N C A %% | master16030/rs-status Qe ¥ O &
AR PRARCHE
HBASE Home  Process Metrics  LocalLlogs  Loglevel — DebugDump  Metrics Dump  Profiler  HBase Configuration
ReglonServer master,16020,1700099987547
Server Metrics
CERCECES  Memory  Requests  WALs  Storefiles  Queues  ByteBuffAllocator Stats
Requests Per Second Num. Regions Block locality Block locality (Secondary replicas) Slow WAL Append Count
] 1 0.000% 0.000% 0
Block Cache
Attribute Value Description
Implementation LruBlockCache

Block cache implementing class

Sea hinck cache in tha HRase Referance Guide for heln

{£537.3&4EHBaseEAAIShellf S

HBasefShel iR T A EH#R{FHBaseZRMIMm <. B ShelliSAI LIRS EMHRIEHBaseSUBE+ IR, el
2. BRRIEEER. BRTMIEEE. JIHRPRBXERFERE, BRAREBUTAR


af://n447
af://n454

L A

create Bl
alter fEBFIRE (column Family)
describe ERRFMER
list 5 HHBaseFERFB R
count FEtRPITNEE
put MERARETTRINE
get SREVITERERTT (Cell) HYE
delete EENSRAYE (LR, 17, FIRNNAYE, SIMBRILUEEREEAYE)
incr e ERINITEGIRE
scan B RAGHESEREERTTER
truncate BEICIEIEER
disable ERTTH
enable =B
exists MR ESFE
drop R
tools HtHHBaseFTsZiF TR
status IR[EHBase =R IPRSE R
shutdown XiFHBaset=EE
version JR[EHBasefIRAE R
exit iB44HBase Shell

A hbasefyshellt&z{

fEmasterEHaslave AL EHIT

1 hbase shell

A\ shell[F4E5E840:


af://n520

O 00 N O Ui

10
11

12
13

[root@master ~]# hbase shell

SLF4]: Class path contains multiple SLF4] bindings.

SLF4]: Found binding in [jar:file:/usr/Tocal/hadoop-
3.1.4/share/hadoop/common/sT1f4j-1og4j12-
1.7.30.jar!/org/s1f4j/impl/staticLoggerBinder.class]

SLF4]: Found binding in [jar:file:/usr/Tocal/hbase/1ib/client-facing-
thirdparty/s1f4j-reload4j-1.7.33.jar!/org/s1f4j/impl/StaticLoggerBinder.class]
SLF4]: See http://www.s1f4j.org/codes.html#multiple_bindings for an explanation.
SLF43: Actual binding is of type [org.s1f4j.impl.Log4jLoggerFactory]

HBase Shell

Use "help" to get Tist of supported commands.

Use "exit" to quit this interactive shell.

For Reference, please visit: http://hbase.apache.org/2.0/book.html#shell

version 2.4.17, r7fd096f39b4284da9a7lda3ce67c48d259ffa79a, Fri Mar 31 18:10:45 UTC
2023

Took 0.0020 seconds

hbase:001:0>

{£hbase shell W ITERBEZAE

O 00 N O vi A W N B

W W W W w wwwhNDNDNNDNDMNNDNDNNNRRPRRRRRERRERRE
N O U1 A W N R O WOobLWNO VIR WNREO WOGBBNO VLD WN R O

#RIN B

create 'student', 'info'

#IRIWEEAE B

describe 'student'

## i E student & BAELE

exists 'student'

#HWr %2 Fenable/disable

is_enabled 'student'

is_disabled 'student'

#¥ N % irelationship

disable 'student'

alter 'student',NAME=> 'relationship'
#MEE%%relationship

disable 'student'

alter 'student', 'delete'=>'relationship'
#MFRstudents®

disable 'student'

drop 'student'

exists 'student'

#HENEE

create 'student', 'info'

disable 'student'

alter 'student',NAME=> 'relationship'

enable 'student'

put 'student',b '07112001','info:name', 'Ben'

put 'student','07112001','relationship:father','Bill’
put 'student',b '07112001', 'relationship:mather', 'Rose’
put 'student',b '07112002','info:name', 'Bobby’

put 'student',b '07112002','relationship:father', 'Bert’'
put 'student',6 '07112002', 'relationship:mather', 'Anna’
put 'student',b '07112003','info:name','Jerry’

put 'student',b '07112003','relationship:father', 'Jason’
put 'student',b '07112003','relationship:mather', 'Lori’

#R057-26 &R student
get 'student', '07112002'


af://n525

38 get 'student','07112002', 'relationship’
39

40 #HHistudentFE Hids

41 scan 'student'

42

43 #4iiFstudentFidEm

44 count 'student'

45

46 #MERF

47 delete 'student','07112003','relationship:father’
48 get 'student','07112003','relationship’
49

50  #/lFkRowKey A07112003 1) FT A 17

51 deleteall 'student','07112003'

52 scan 'student'

53

54 #BRFR A I

55 truncate 'student'

IEfTEESRAN:
1  hbase:047:0> #&(KAz
2  hbase:048:0> create 'student','info'
3 #HRMERER
4  describe 'student'
5 ##T iR studentfE HAELE
6 exists 'student'
7 #HWiR A enable/disable
8 ds_enabled 'student'
9 ds_disabled 'student'
10 #Enk%li%relationship
11 disable 'student'
12 alter 'student',NAME=> 'relationship'
13 #MiBr4liErelationship
14 disable 'student'
15 alter 'student', 'delete'=>'relationship'
16 #ffiBrstudent®
17 disable 'student'
18 drop 'student'
19 exists 'student'Created table student
20  Took 1.1444 seconds

21 => Hbase::Table - student

22  hbase:049:0> #iHIEER

23 hbase:050:0> describe 'student'
24 Table student is ENABLED

25  student

26 COLUMN FAMILIES DESCRIPTION

27  {NAME => 'info', BLOOMFILTER => 'ROW', IN_MEMORY => 'false', VERSIONS => '1',
KEEP_DELETED_CELLS => 'FALSE', DATA_BLOCK_ENCODING => 'NONE', COMPRESSION =>
'NONE', TTL => 'FOREVER', MIN_VERSIONS => 'O', BLOCKCACHE => 'tru



28

29
30
31
32

33
34
35

36

37
38
39
40

41

42
43
44

45

46
47
48
49

50
51
52
53
54

55
56
57

58
59
60
61
62

e', BLOCKSIZE => '65536', REPLICATION_SCOPE => '0'}

1 row(s)
Quota is disabled
Took 0.0323 seconds

hbase:051:0> ##ifjF& studentse G A7A7E
hbase:052:0> exists 'student'
Table student does exist

Took 0.0042 seconds

=> true

hbase:053:0> #Xlllik & 5enable/disable
hbase:054:0> is_enabled 'student'
true

Took 0.0087 seconds

=> true
hbase:055:0> is_disabled 'student'
false

Took 0.0060 seconds

=> false

hbase:056:0> #ifijn#%|%relationship
hbase:057:0> disable 'student'
Took 0.6822 seconds

hbase:058:0> alter 'student',NAME=> 'relationship'

Updating all regions with the new schema...
Al1l regions updated.

Done.

Took 1.2510 seconds

hbase:059:0> #Mifx4ljikrelationship
hbase:060:0> disable 'student'
Took 0.0105 seconds

hbase:061:0> alter 'student', 'delete'=>'relationship

Updating all regions with the new schema...
A1l regions updated.

Done.

Took 1.1383 seconds
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69
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71
72
73
74
75
76
77
78
79
80
81
82

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105
106
107
108
109

hbase:062:0> #Mxstudents®
hbase:063:0> disable 'student'
Took 0.0135 seconds

hbase:064:0> drop 'student'
Took 0.4228 seconds

hbase:065:0> exists 'student'
Table student does not exist

Took 0.0052 seconds

=> false

hbase:066:0>

hbase:160:0> #ffi \ ¥

hbase:161:0> create 'student', 'info'
alter 'student',NAME=> 'relationship'
enable 'student'

ERROR: Table already exists: student!

"y

For usage try 'help "create

Took 0.0324 seconds

hbase:162:0> disable 'student'

put 'student',b '07112001','info:name’', 'Ben'

put 'student',b '07112001','relationship:father','Bill’
put 'student',b '07112001', 'relationship:mather', 'Rose’
put 'student', '07112002','info:name’', 'Bobby'

put 'student', '07112002','relationship:father', 'Bert’'
put 'student', '07112002','relationship:mather', 'Anna’
put 'student', '07112003','info:name’', 'Jerry'

put 'student', '07112003', 'relationship:father', 'Jason’
put 'student',b '07112003', 'relationship:mather', 'Lori’'

#R147-26 EiHEL I student
get 'student','07112002'
get 'student','07112002','relationship’

#AHIstudent X HIE

scan 'student'

#%4i 1t studentFEiC 3 5k
count 'student'
Took 0.3306 seconds

hbase:163:0> alter 'student',NAME=> 'relationship'

# B 51

delete 'student','07112003', 'relationship:father'
get 'student', '07112003', 'relationship’
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131
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133
134

135
136

137
138

139
140
141
142

#fiH Bz RowKey 071120031 AT 5 1T
deleteall 'student','07112003"'
scan 'student'

#I 3 2 vh i A 1

truncate 'student'Updating all regions with the new schema...
All regions updated.

Done.

Took 1.2103 seconds

hbase:164:0> enable 'student'
Took 0.6591 seconds

hbase:165:0> put 'student','07112001', 'info:name', 'Ben'
Took 0.1151 seconds

hbase:166:0> put 'student', '07112001', 'relationship:father','Bi11"'
Took 0.0050 seconds

hbase:167:0> put 'student', '07112001', 'relationship:mather', 'Rose’
Took 0.0098 seconds

hbase:168:0> put 'student', '07112002','info:name’', 'Bobby'
Took 0.0089 seconds

hbase:169:0> put 'student',b '07112002','relationship:father', 'Bert’
Took 0.0090 seconds

hbase:170:0> put 'student',b '07112002','relationship:mather', 'Anna’
Took 0.0039 seconds

hbase:171:0> put 'student', '07112003','info:name’', 'Jerry'
Took 0.0231 seconds

hbase:172:0> put 'student','07112003', 'relationship:father’', 'Jason'’
Took 0.0070 seconds

hbase:173:0> put 'student',b '07112003','relationship:mather', 'Lori’'
Took 0.0072 seconds

hbase:174:0>

hbase:175:0> #{Li57-26 #ifj#&E#Estudent

hbase:176:0> get 'student', '07112002'

COLUMN CELL
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144

145

146
147

148
149

150

151

152
153

154
155
156
157

158

159

160

161

162

163

164

165

info:name
167T10:58:14.527, value=Bobby

relationship:father
16T10:58:14.553, value=Bert

relationship:mather
16710:58:14.590, value=Anna

1 row(s)
Took 0.0087 seconds

hbase:177:0> get 'student','07112002',

COLUMN

relationship:father
16710:58:14.553, value=Bert

relationship:mather
16710:58:14.590, value=Anna

1 row(s)
Took 0.0111 seconds

hbase:178:0>
hbase:179:0> #f1ffistudent& i
hbase:180:0> scan 'student'

ROW

07112001

timestamp=2023-11-

timestamp=2023-11-

timestamp=2023-11-

'relationship’

CELL

timestamp=2023-11-

timestamp=2023-11-

COLUMN+CELL

column=info:name,

timestamp=2023-11-16T10:58:14.472, value=Ben

07112001

column=relationship:father, timestamp=2023-11-16T10:58:14.485, value=Bill

07112001

column=relationship:mather, timestamp=2023-11-16T10:58:14.502, value=Rose

07112002

column=info:name,

timestamp=2023-11-16T10:58:14.527, value=Bobby

07112002

column=relationship:father, timestamp=2023-11-16T10:58:14.553, value=Bert

07112002

column=relationship:mather, timestamp=2023-11-16T10:58:14.590, value=Anna

07112003

column=info:name,

timestamp=2023-11-16T10:58:14.632, value=lerry

07112003

column=relationship:father, timestamp=2023-11-16T10:58:14.663, value=Jason



166

167
168

169
170
171
172
173

174
175
176
177
178

179
180

181

182
183

184
185
186
187

188
189

190

191

192

193

194

07112003
column=relationship:mather, timestamp=2023-11-16T10:58:14.681, value=Lori

3 row(s)
Took 0.0454 seconds

hbase:181:0>

hbase:182:0> #4iilstudentid 4L
hbase:183:0> count 'student'

3 row(s)

Took 0.0041 seconds

= 3

hbase:184:0>

hbase:185:0> #/l[%41

hbase:186:0> delete 'student',b '07112003', 'relationship:father’
Took 0.0115 seconds

hbase:187:0> get 'student', '07112003', 'relationship’
COLUMN CELL

relationship:mather timestamp=2023-11-
16T710:58:14.681, value=Lori

1 row(s)
Took 0.0107 seconds

hbase:188:0>

hbase:189:0> #/ilxRowKey¥07112003 ¢ i 1T
hbase:190:0> deleteall 'student','07112003'
Took 0.0381 seconds

hbase:191:0> scan 'student'
ROW COLUMN+CELL

07112001 column=info:name,
timestamp=2023-11-16T10:58:14.472, value=Ben

07112001
column=relationship:father, timestamp=2023-11-16T10:58:14.485, value=Bill

07112001
column=relationship:mather, timestamp=2023-11-16T10:58:14.502, value=Rose

07112002 column=info:name,
timestamp=2023-11-16T10:58:14.527, value=Bobby

07112002
column=relationship:father, timestamp=2023-11-16T10:58:14.553, value=Bert



195 07112002
column=relationship:mather, timestamp=2023-11-16T10:58:14.590, value=Anna

196 2 row(s)
197 Took 0.0160 seconds

198 hbase:192:0>

199 hbase:193:0> #fiHl k& H AT 1) £

200  hbase:194:0> truncate 'student'

201  Truncating 'student' table (it may take a while):
202 Disabling table...

203  Truncating table...

204  Took 1.7966 seconds

205 hbase:195:0>

{£537.4{ERHBase Java APISLHIEI& T

HBaseEHJavaiESH&HY, EUtHBaseX yMBIRH T )ava APIFRFIERE, #H{THBaselRiEFF&RT, BEi%A
IDEAYEIHBasefIsmiEF A TR, ANTHHESOT.

1. Bl3&Javaliil,
2. SCHZRAYEIER.
3. [AFRFRIEYE.

{ElideafwSapilii4d

1 package chap7_hbase;

2 dimport org.apache.hadoop.conf.Configuration;

3 import org.apache.hadoop.hbase.*;

4 dmport org.apache.hadoop.hbase.client.*;

5 import org.apache.hadoop.hbase.util.Bytes;

6  dimport java.io.IOException;

7  pubTlic class HBaseTest {

8 public static Configuration configuration; //&¥#HBasel I EERE
9 public static Connection connection; //& FiHBasellJi&H%
10 public static Admin admin; //&FiHBasefiiEH(EZE
11 public static void main(String[] args)throws IOException{
12 initQ;
13 createTable("students",new String[]{"score"});
14 insertData("students","George","score","Bigdata","69");
15 insertData("students","George","score","Python","86");
16 insertData("students","George","score","Javaweb","77");
17 close();
18 }
19 Vo
20 o
21 * @param myTableName X#
22 * @param colFamily ZIjE#4l
23 * @throws IOException
24 */
25 pubTlic static void createTable(String myTableName,String[] colFamily) throws

IOException {
26 TableName tableName = TableName.valueOf(myTableName);
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27
28
29
30

31
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

if(admin.tableExists(tableName)) {
System.out.printin("talbe is exists!");
telse {
TableDescriptorBuilder tableDescriptor =
TableDescriptorBuilder.newBuilder(tableName);
for(string str:colFamily){
ColumnFamilyDescriptor family =

columnFamilyDescriptorBuilder.newBuilder(Bytes.toBytes(str)).build(Q;
tableDescriptor.setColumnFamily(family);

}
admin.createTable(tablebescriptor.build());
}
}
/7’:7‘:
* N ImE
* @param tableName £ #
* @param rowKey 1Tk
* @param colFamily %%
* @param col B IR 5 1
* @param val A€
* @throws IOException
7':/

pubTlic static void insertData(String tableName,String rowKey,String
colFamily,String col,String val) throws IOException {

Table table = connection.getTable(TableName.valueof(tableName));
Put put = new Put(rowKey.getBytes());
put.addColumn(colFamily.getBytes(),col.getBytes(), val.getBytes());
table.put(put);
table.close();
}
public static void init(Q{
configuration = HBaseConfiguration.create();
// <name>hbase. rootdir</name>
//<value>hdfs://master:8020/data/hbase_db</value>

configuration.set("hbase.rootdir","hdfs://master:8020/data/hbase_db");
// <name>hbase.zookeeper.quorum</name>
//<value>master,slavel,slave2</value>

non

configuration.set("hbase.zookeeper.quorum","master,slavel,slave2");
try{
connection = ConnectionFactory.createConnection(configuration);
admin = connection.getAdmin();
}catch (TIOException e){
e.printStackTrace();

3
// RHER
public static void close() {
try {
if (admin != null) {
admin.close();

h

if (null != connection) {
connection.close();

h

} catch (I0Exception e) {
e.printStackTrace();



83 }
84 }

85  }

86

{ZIDEA LiE{THIA

1  "c:\Program Files\Java\jdkl.8.0_281\bin\java.exe" "-javaagent:C:\Program
Files\JetBrains\IntelliJ IDEA Community Edition
2018.3.6\1ib\idea_rt.jar=58326:C:\Program Files\JetBrains\IntelliJ IDEA Community
Edition 2018.3.6\bin" -Dfile.encoding=UTF-8 -classpath "C:\Program
Files\Java\jdkl1l.8.0_281\jre\Tib\charsets.jar;C:\Program ...

2 2023/11/16 13:40:24,408- zZooKeeper: Client

environment:java.io.tmpdir=C:\Users\yuxm\AppData\Local\Temp\
2023/11/16 13:40:24,408- ZooKeeper: Client environment:java.compiler=<NA>
2023/11/16 13:40:24,408- zooKeeper: Client environment:os.name=windows 10
2023/11/16 13:40:24,408- zooKeeper: Client environment:os.arch=amd64
2023/11/16 13:40:24,408- zooKeeper: Client environment:os.version=10.0
2023/11/16 13:40:24,408- zooKeeper: Client environment:user.name=yuxm
2023/11/16 13:40:24,408- zooKeeper: Client environment:user.home=C:\Users\yuxm
2023/11/16 13:40:24,408- zooKeeper: Client environment:user.dir=D:\yuxm\wordc2
10 2023/11/16 13:40:24,409- zooKeeper: Initiating client connection,
connectString=master:2181,slavel:2181,slave2:2181 sessionTimeout=90000
watcher=org.apache.hadoop.hbase.zookeeper.ReadonTyzkClient$$Lambda$8/17096243110@2f4
56084

11 2023/11/16 13:40:24,659- ClientCnxn: Opening socket connection to server
slavel/192.168.128.131:2181. will not attempt to authenticate using SASL (unknown
error)

12 2023/11/16 13:40:24,660- ClientCnxn: Socket connection established to

slavel/192.168.128.131:2181, initiating session

13  2023/11/16 13:40:24,679- ClientCnxn: Session establishment complete on server

slavel/192.168.128.131:2181, sessionid = 0x20000203b260005, negotiated timeout =
40000

14 2023/11/16 13:40:27,866- HBaseAdmin: Operation: CREATE, Table Name:

default:students, procId: 72 completed

15 2023/11/16 13:40:27,969- ConnectionImplementation: Closing master protocol:

Masterservice

© 00 N O U1 A W

16
17  Process finished with exit code 0

{Efhbase shell&ifFISIELER
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1 hbase:002:0> scan 'student'
ROW COLUMN+CELL

0 row(s)
4 Took 0.2577 seconds

hbase:003:0> scan 'students'
6  ROW COLUMN+CELL

7 George column=score:Bigdata, timestamp=2023-11-

16T13:40:27.942, value=69

8 George column=score:Javaweb, timestamp=2023-11-

16T13:40:27.968, value=77

9 George column=score:Python, timestamp=2023-11-

16T13:40:27.963, value=86
10 1 row(s)
11  Took 0.0547 seconds

12 hbase:004:0>

AR, Fideam{THREFRFPNEN=LICRiEThbase shellfJscanggEiAZl.,

{E557. 58109 thHES

CERENESREANAFPRR, NMELSENATRIERR. BIEERSTIMEIEEEIECR, HTRE

FNEE, SR EREIEEEN, NNDERESUT.

1. B HTEIECREE.
PREL R

ITHEIREIES
1RIRHBase ToR SURREREUETF RN, AR BB SR ARNR N AT

rowkey** ({3f@) ** HUiE** (basic) **
dnum length type
r

PIRERER

BlE—%%Z Saphone_log, FIRAbasiclIEHER.,

BT HBase Java APISEREIIAF 101, EiTEANEFPELIER10005@IEICHE.

date

R 10000FBIEICRIANZEIZ=Rphone_log, StitiEERF3BMHIFTEBIEICRE, BARLRUT.

1. 8ER, ERIRESHEFE.
2. BEHAERL 101N 100005IB1EICR.
3. FitEEiEEFNS3IAMILEREIRICR.

{E553E
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PhoneLogDemo2

package chap7_hbase;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.hbase.HBaseConfiguration;

1
2
3
4
5 dimport org.apache.hadoop.hbase.TableName;
6 import org.apache.hadoop.hbase.client.*;

7 import org.apache.hadoop.hbase.util.Bytes;
8

9 dimport java.io.IOException;

10  dimport java.text.ParseException;

11  dimport java.text.SimpleDateFormat;

12 dimport java.util.ArrayList;

13  dimport java.util.calendar;

14 dmport java.util.List;

15 dimport java.util.Random;

16

17  pubTlic class PhoneLogbDemo {

18 public static Configuration configuration; //#&F¥HBaselWiE RS

19 public static Connection connection; //#& ¥ HBaseli%E%

20 public static Admin admin; //%¥HBasef#i/FERELE

21 public static Random random;

22 public static SimpleDateFormat sdf;

23 public static void main(String[] args) throws IOException, ParseException {

24 random = new Random();

25 sdf= new SimpleDateFormat("yyyy-MM-dd HH:mm:ss");

26 init();

27 | // createTable("phone_log",new String[]{"basic"});

28 insertbata("phone_log", "basic");

29

30 closeQ);

31 }

32 Vis:

33

34 * @param myTableName ##

35 * @param colFamily %4

36 * @throws IOException

37 ®/

38 public static void createTable(String myTableName,String[] colFamily) throws
IOException {

39 TableName tableName = TableName.valueof(myTableName);

40 if(admin.tableExists(tableName)){

41 System.out.println("talbe is exists!");

42 lelse {

43 TableDescriptorBuilder tableDescriptor =
TableDescriptorBuilder.newBuilder(tableName);

44 for(String str:colFamily){

45 ColumnFamilyDescriptor family =

46
columnFamilyDescriptorBuilder.newBuilder(Bytes.toBytes(str)).buildQ;

47 tableDescriptor.setColumnFamily(family);

48 }

49 admin.createTable(tableDescriptor.build());

50 }

51 }

52

53 /1': *
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54
55
56
57
58
59

60
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62
63
64
65
66
67
68
69
70
71
72

73
74

75

76

77

78
79
80
81
82
83
84
85
86
87
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89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

* AN InEE

* @param tableName %%
* @param colFamily %l
* @throws IOException
*/

public static void insertData(String tableName,String colFamily) throws

IOException, ParseException {

sdf.

put

put.

put

put.

//

Table table = connection.getTable(TableName.valueof(tableName));
List<Put> putList = new ArrayList<Put>(Q);
for (int i=1; i<=10; i++)
{
String phoneNum = getPhoneNum("158");
System.out.println(phoneNum);
putList.clear();
for (int j=1;j<=1000; j++){
String dnum = getPhoneNum("199");
int length = random.nextInt(99) +1;
int type = random.nextInt(2);
String date = getDate(2019);
String rowKey= phoneNum + "_" + (Long.MAX_VALUE -
parse(date) .getTime());
Put put = new Put(rowKkey.getBytes());

.addcolumn(colFamily.getBytes(), "dnum".getBytes(),Bytes.toBytes(dnum));

addcoTlumn(colFamily.getBytes(),"Tength".getBytes(),Bytes.toBytes(length));

.addcolumn(colFamily.getBytes(), "type".getBytes(),Bytes.toBytes(type));

addcoTumn(colFamily.getBytes(), "date".getBytes(),Bytes.toBytes(date));
putList.add(put);

}
table.put(putList);
table.close();

private static String getDate(int year){
Calendar calendar = Calendar.getInstance();
calendar.set(year,0,1);
calendar.add(calendar.MONTH, random.nextInt(12));
calendar.add(Calendar.DAY_OF_MONTH, random.nextInt(31));
calendar.add(calendar.HOUR_OF_DAY, random.nextInt(12));
calendar.add(calendar.MINUTE, random.nextInt(60));
calendar.add(cCalendar.MILLISECOND, random.nextInt(60));
return sdf.format(calendar.getTime());

private static String getPhoneNum(String prefixNum){
return prefixNum + String.format("%08d", random.nextInt(99999999));
}
public static void init(Q{
configuration = HBaseConfiguration.create();
<name>hbase. rootdir</name>

//<value>hdfs://master:8020/data/hbase_db</value>

//

configuration.set("hbase.rootdir","hdfs://master:8020/data/hbase_db");

<name>hbase.zookeeper.quorum</name>

//<value>master,slavel,slave2</value>

configuration.set("hbase.zookeeper.quorum","master,slavel,slave2");



107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

try{
connection = ConnectionFactory.createConnection(configuration);
admin = connection.getAdmin();

}catch (I0Exception e){
e.printStackTrace();

}
// RHERE
public static void close() {
try {
if (admin != null) {
admin.close();
}
if (null != connection) {
connection.close();
}
} catch (IOException e) {
e.printStackTrace();

B TEEERN:
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10

11

12

13

14
15

"C:\Program Files\Java\jdk1l.8.0_281\bin\java.exe" -

agentlib: jdwp=transport=dt_socket,address=127.0.0.1:50943, suspend=y, server=n -
javaagent:C:\Users\yuxm\.IdeaIC2018.3\system\captureAgent\debugger-agent.jar -
Dfile.encoding=UTF-8 -classpath "C:\Program
Files\Java\jdk1l.8.0_281\jre\Tib\charsets.jar;C:\Program
Files\Java\jdkl1l.8.0_281\jre\Tib\deploy.jar;C:\Program
Files\Java\jdk1l.8.0_281\jre\Tib\ext\access-bridge-64.jar;C:\Program
Files\Java\jdkl1l.8.0_281\jre\Tib\ext\cldrdata.jar;...... .

2023/11/16 23:07:18,569- ZzooKeeper: Client
environment:java.io.tmpdir=C:\Users\yuxm\AppData\Local\Temp\

2023/11/16 23:07:18,569- ZooKeeper: Client environment:java.compiler=<NA>
2023/11/16 23:07:18,569- ZooKeeper: Client environment:os.name=Windows 10
2023/11/16 23:07:18,569- ZooKeeper: Client environment:os.arch=amd64

2023/11/16 23:07:18,569- ZzooKeeper: Client environment:os.version=10.0
2023/11/16 23:07:18,569- ZzooKeeper: Client environment:user.name=yuxm

2023/11/16 23:07:18,569- ZzooKeeper: Client environment:user.home=C:\Users\yuxm
2023/11/16 23:07:18,569- ZzooKeeper: Client environment:user.dir=D:\yuxm\wordc2
2023/11/16 23:07:18,570- zooKeeper: Initiating client connection,
connectString=master:2181,slavel:2181,slave2:2181 sessionTimeout=90000
watcher=org.apache.hadoop.hbase.zookeeper.ReadonlyzKClient$$Lambda$8/454645053@21f3
418e

2023/11/16 23:07:18,586- ClientCnxn: Opening socket connection to server
master/192.168.128.130:2181. will not attempt to authenticate using SASL (unknown
error)

2023/11/16 23:07:18,586- ClientCnxn: Socket connection established to
master/192.168.128.130:2181, initiating session

2023/11/16 23:07:18,683- ClientCnxn: Session establishment complete on server
master/192.168.128.130:2181, sessionid = 0x10000021c510005, negotiated timeout =
40000

15885699303

2023/11/16 23:07:48,816- ClientCnxn: Client session timed out, have not heard from
server in 30131ms for sessionid 0x10000021c510005



16 2023/11/16 23:07:48,816- ClientCnxn: Client session timed out, have not heard from
server in 30131ms for sessionid 0x10000021c510005, closing socket connection and
attempting reconnect

17 15863018220

18 15806683014

19 15873643192

20 15835033656

21 15813336804

22 15894711418

23 15879010905

24 15806775945

25 15830981018

26 2023/11/16 23:07:49,282- ClientCnxn: Opening socket connection to server
slavel/192.168.128.131:2181. will not attempt to authenticate using SASL (unknown
error)

27 2023/11/16 23:07:49,282- ClientCnxn: Socket connection established to
slavel/192.168.128.131:2181, initiating session

28 2023/11/16 23:07:49,284- ClientCnxn: Session establishment complete on server
slavel/192.168.128.131:2181, sessionid = 0x10000021c510005, negotiated timeout =
40000

29 Disconnected from the target vM, address: '127.0.0.1:50943', transport: 'socket'

30

31  Process finished with exit code 0

32

Search3

package chap7_hbase;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.hbase.cellutil;

1
2
3
4
5 dimport org.apache.hadoop.hbase.HBaseConfiguration;
6 1import org.apache.hadoop.hbase.TableName;

7 import org.apache.hadoop.hbase.client.*;

8 import org.apache.hadoop.hbase.util.Bytes;

9

10 dimport java.io.IOException;

11  dimport java.text.ParseException;

12 dimport java.text.SimpleDateFormat;

13  dimport java.util.Random;

14

15 public class Search {

16 public static Configuration configuration; //&¥HBasell i & =R
17 public static Connection connection; //%FiHBasefik#

18 public static Admin admin;  //4FiHBase® ¥ i %15 E

19 pubTlic static Random random;

20 public static SimpleDateFormat sdf;

21 pubTlic static void main(String[] args) throws IOException, ParseException{
22 random = new Random();

23 sdf=new SimpleDateFormat("yyyy-MM-dd HH:mm:ss");

24 initQ;

25 scan("phone_Tlog","15830981018");

26 close();

27
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29

30
31
32
33

34
35

36
37
38
39
40
41
42
43
44
45

46

47

48

49
50
51
52
53
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57
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59
60
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69
70
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74
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public static void scan(String tableName,String num) throws
ParseException,IOException
{
String phoneNume = num;
Scan scan = new Scan();
String startRow = phoneNume +"_" +(Long.MAX_VALUE - sdf.parse("2019-12-23
21:38:13").getTime());
scan.setStartRow(startRow.getBytes());
String stopRow = phoneNume +"_" +(Long.MAX_VALUE - sdf.parse('2019-12-22
21:38:13").getTime());
scan.setStopRow(stopRow.getBytes());
Table table= connection.getTable(TableName.valueof(tableName));
ResultScanner resultScanner = table.getScanner(scan);
for (Result result:resultScanner){
printMsg(result);
}
resultScanner.close();

3
public static void printMsg(Result result){

System.out.print(Bytes.toString(Cellutil.clonevalue(result.getColumnLatestCell("bas
ic".getBytes(),"dnum".getBytes())))+"\t");

System.out.print(Bytes.toInt(Cellutil.clonevalue(result.getColumnLatestCell("basic"
.getBytes(), "type".getBytes())))+"\t");

System.out.print(Bytes.toInt(Cellutil.clonevalue(result.getColumnLatestCell("basic"
.getBytes(),"length".getBytes())))+"\t");

System.out.println(Bytes.toString(Cellutil.clonevalue(result.getColumnLatestCell("b
asic".getBytes(),"date".getBytes()))));

3
public static void init(Q{
configuration = HBaseConfiguration.create();
// <name>hbase. rootdir</name>
//<value>hdfs://master:8020/data/hbase_db</value>

configuration.set("hbase.rootdir","hdfs://master:8020/data/hbase_db");
// <name>hbase.zookeeper.quorum</name>
//<value>master,slavel,slave2</value>

non

configuration.set("hbase.zookeeper.quorum","master,slavel,slave2");
try{
connection = ConnectionFactory.createConnection(configuration);
admin = connection.getAdmin();
}catch (IOException e){
e.printStackTrace();

3
// KR
public static void close() {
try {
if (admin !'= null) {
admin.close();

h

if (null != connection) {
connection.close();

h

} catch (I0Exception e) {
e.printStackTrace();



77 }

78  }

79
IEITER:

1 "c:\Program Files\Java\jdkl.8.0_281\bin\java.exe" "-javaagent:C:\Program
Files\JetBrains\IntelliJ IDEA Community Edition
2018.3.6\Tib\idea_rt.jar=51865:C:\Program Files\JetBrains\IntelliJ IDEA Community
Edition 2018.3.6\bin" -Dfile.encoding=UTF-8 -classpath "C:\Program
Files\Java\jdkl1l.8.0_281\jre\Tib\charsets.jar;C:\Program
Files\Java\jdk1l.8.0_281\jre\Tib\deploy.jar;C:\Program
Files\Java\jdkl.8.0_281\jre\Tlib\ext\access-bridge-64.jar;C:\Program
Files\Java\jdkl1l.8.0_281\jre\Tib\ext\cldrdata.jar;C:\Program
...... ;D:\hadoop\hadoop-
3.1.4\sbin;cC:\Progra~1\Java\jdk1l.8.0_281\bin;C:\Users\yuxm\AppData\Local\Microsoft\
windowsApps; ; .

2 2023/11/16 23:18:07,432- zZooKeeper: Client
environment:java.io.tmpdir=C:\Users\yuxm\AppData\Local\Temp\

3 2023/11/16 23:18:07,432- zooKeeper: Client environment:java.compiler=<NA>

4 2023/11/16 23:18:07,432- zooKeeper: Client environment:os.name=windows 10

5 2023/11/16 23:18:07,432- zooKeeper: Client environment:os.arch=amd64

6 2023/11/16 23:18:07,432- ZooKeeper: Client environment:os.version=10.0

7 2023/11/16 23:18:07,432- zZooKeeper: Client environment:user.name=yuxm

8 2023/11/16 23:18:07,432- zooKeeper: Client environment:user.home=C:\Users\yuxm

9 2023/11/16 23:18:07,432- zooKeeper: Client environment:user.dir=D:\yuxm\wordc2

10 2023/11/16 23:18:07,433- zooKeeper: Initiating client connection,
connectString=master:2181,slavel:2181,slave2:2181 sessionTimeout=90000
watcher=org.apache.hadoop.hbase.zookeeper.ReadonlyzkClient$$Lambda$8/45218718@7d675
eb8

11  2023/11/16 23:18:07,650- ClientCnxn: Opening socket connection to server
slave2/192.168.128.132:2181. will not attempt to authenticate using SASL (unknown
error)

12 2023/11/16 23:18:07,651- ClientCnxn: Socket connection established to
slave2/192.168.128.132:2181, initiating session

13  2023/11/16 23:18:07,658- ClientCnxn: Session establishment complete on server
slave2/192.168.128.132:2181, sessionid = 0x300000ablec0006, negotiated timeout =
40000

14 19909555153 0 5 2019-12-23 09:16:48

15 19959261742 1 79 2019-12-23 08:46:48

16 19954630640 1 67 2019-12-23 03:17:48

17 19939535113 0 26 2019-12-22 23:34:48

18

19 Process finished with exit code 0

20

NG

1. HBase EAMES. RAZD. HUEEERIEEREANIEICHIR,

2.HBase, ZooKeepert&Lifi &L,

3. BFIAYHBase Shellas SHIERATG .

4. HBaselYJavaN g & /5%, FHEMAHBasedjava APISEIL T iBIEICRAVEIA.
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