XR—HTE=A Dell R450 RS2 (128G ATF , 1TB SSD + 4TB SATA , 16 #% CPU , IWFJKM & , Ubuntu 22.04) EZKXAZE Hadoop, Hive, Spark 1 Kafka &£
FRIER,

BERN

1. WRFFREM: Hadoop ESRABM Z BB HBIIRAREMER, EEFRERARN , ESUERASEREHIXHE , MR Hadoop, Hive, Spark, Kafka B K {{k#i
#9 Java, Zookeeper RABERE, AIERNRTEERAIRANDM , BERELIFELIIE,

2. BIRRER: 55 4TB 19 SATA BB R, BRIBUCEMBIMHER (FIINERET /data BR) , 745 HDFS #iE. Kafka B, Zookeeper BIBFFAETE X
BE, URGEFIHENRE,

3. M WBRRS B ZEMEEE , FARMEEXRANERRE TRERO. EAFHS P ibitR&EESKE,

4. P BIYRIE—NETRAR (F130 hadoop ) RIBITIXLLARS , B GEEM root AF,

5. —HiE MMETWR EWEEXH. WIEFRA, Java ljAa, BPFBEZRERT—H.

ferassta:

. EEME (AT S)

. &% Zookeeper (FTIETH)

. %% Hadoop (HDFS + YARN)
. %K Kafka

. &¥ Hive

. &R Spark

. RISRESR

No o wN =

&ig:
o ARSZEBEENEI IP ol (BB NEMIIFEE)
o serverl: 192.168.1.101 (fEJ3 Master T75 , i&1T NameNode, ResourceManager, Zookeeper, Kafka Broker, Hive Metastore/Server2, Spark

Master/History Server)
o server2: 192.168.1.102 (fEJ3 Worker T35 , 11T DataNode, NodeManager, Zookeeper, Kafka Broker, Spark Worker)

o server3: 192.168.1.103 ({EJg Worker 755 , i&1T DataNode, NodeManager, Zookeeper, Kafka Broker, Spark Worker)
o RREBR: /opt
o MIEBR: /data (IR 4TBERBEHIILER)
e JZ{THF: hadoop

1. EEZMER (FIETR)
7£ serverl, server2, server3 FHITUTHIE :

1. BRRG:

sudo apt update
sudo apt upgrade -y

2. REWETR:

NN
~

sudo apt install -y wget tar openssh-server pdsh # pdsh FAFHITHITH

3. BEFS IP (MNRiGKREE): 18 /etc/netplan/ T yaml 324 (FI90 @0-installer-config.yaml ) BEEERZS IP, MX. DNS, ZA/FiB{T sudo netplan
apply,

4. B2& Hostname 1 Hosts 3{4:
o REFITRSBIENE:

# 7E serverl LFHUIT
sudo hostnamectl set-hostname serverl
# 7£ server2 LT
sudo hostnamectl set-hostname server2
# 7£ server3 LT
sudo hostnamectl set-hostname server3

# BMERVEBHEZEN
o #giE /etc/hosts X, IRMFTETI =AY IP FIENBIRET :

sudo nano /etc/hosts

# RIIUATAE (BiEPIRHISERR IP)
127.0.0.1 localhost
192.168.1.101 serverl
192.168.1.102 server2
192.168.1.103 server3

o WIFFBETRZEIR BT ENE ping &,

B ST/ HEO-



V. mUxEl1ImIo-

sudo addgroup hadoop

sudo adduser --ingroup hadoop hadoop
# 1RE sudo PR (FIik , BFSEEIE)
sudo usermod -aG sudo hadoop

# 7 hadoop FAFIREZ

sudo passwd hadoop

# tD#E| hadoop FAFHITREURME

su - hadoop
JEE ! B R mSE L hadoop FEFEMHIATT,
6. i8E SSH #EFF:
o ¥t serverl L, LA hadoop BFEMHHIT :
ssh-keygen -t rsa -P '' -f ~/.ssh/id_rsa # —E&EZFE

cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys
chmod 600 ~/.ssh/authorized_keys

o BNHEHIF server2 T servers3 :

ssh-copy-id hadoop@server2
ssh-copy-id hadoop@server3

o BIFRZEER:

ssh serverl date
ssh server2 date
ssh server3 date

# NMiZEEZEamTRS
7. &% Java (OpenJDK): &R — MR E L %M Hadoop/Spark/Kafka/Hive RSz #3549 JDK R ( 5140 OpendDK 11 8% 8 ) , iXELA OpenJDK 11 Jaffl :

sudo apt update

sudo apt install -y openjdk-11-jdk
# WIF&R

java -version

javac -version

o FEE JAVA_HOME IMETE, 4RiE ~/.bashrc X :
nano ~/.bashrc

o EXHXRERNM (BEUREARAIALTEKARBEERE , EHIL) :

export JAVA_HOME=/usr/lib/jvm/java-11-openjdk-amd64
export PATH=$PATH:$JAVA_HOME/bin

o FRBELEMN :

source ~/.bashrc
# IIE
echo $JAVA_HOME

o BEEMETRLEES Java RRNMETERLEL K,
8. XHIPAAE (BHLRE , £EF-FREREEMN):

sudo systemctl stop ufw
sudo systemctl disable ufw
sudo systemctl status ufw # FiA inactive

9. IBNELHERBIER MRTE):

BEBEMEMRT (RIRZ /dev/sdb): 1sblk

I (BI9N{ERA extd): sudo mkfs.ext4 /dev/sdb
BlEEHEE S sudo mkdir /data

REBFVBDhIESR |, K48 /etc/fstab: sudo nano /etc/fstab
FRDNZEUIT (FREX UUID: sudo blkid /dev/sdb):

0o 0o o o o

UUID=<your_disk_uuid> /data ext4 defaults © ©



o #f#{: sudo mount -a

o Br¥ /data BRMFIEER hadoop HF:

sudo chown -R hadoop:hadoop /data

o BE: EMEREFMMENTRLESLSR,

2. &% Zookeeper (FIET =)

Kafka fik#t Zookeeper, Hadoop HA #2={tHFEE Zookeeper (RIERME RECE HA),
1. F#k Zookeeper: (£FE—MEEIRA , FI303.8.x 3% 3.7.x) 7£ serverl EHIT:

cd /opt

# 1418 Apache Zookeeper BEMEIXRINIZEIR T HitE

wget https://dlcdn.apache.org/zookeeper/zookeeper-3.8.4/apache-zookeeper-3.8.4-bin.tar.gz # B hRIhRiEE
tar -zxvf apache-zookeeper-3.8.4-bin.tar.gz

1n -s apache-zookeeper-3.8.4-bin zookeeper # BIEIRHEEHEFHRK

sudo chown -R hadoop:hadoop /opt/apache-zookeeper-3.8.4-bin /opt/zookeeper

2. B2E Zookeeper:
o BIEHEMATER:

mkdir -p /data/zookeeper/data
mkdir -p /data/zookeeper/logs

o BIEEENH zoo.cfg:

cd /opt/zookeeper/conf
cp zoo_sample.cfg zoo.cfg
nano zoo.cfg

o {3 zoo.cfg REBWT :

tickTime=2000

initLimit=10

syncLimit=5

# 1EEEE R

dataDir=/data/zookeeper/data

# AJik: BRHEHEBER , FiRE datalogbir=/data/zookeeper/logs
clientPort=2181

# 188 ZK Server FFR (server.THID=FEH L OO EHREO)
server.l=serverl:2888:3888

server.2=server2:2888:3888

server.3=server3:2888:3888

o Bl myid X, AEATREIID

# £ serverl £
echo "1" > /data/zookeeper/data/myid
# 7 server2 £
echo "2" > /data/zookeeper/data/myid
# 7 server3 £
echo "3" > /data/zookeeper/data/myid

3. 5% Zookeeper BIHEF=: £ serverl EHMIT :



cd /opt

scp -r apache-zookeeper-3.8.4-bin server2:/opt/

scp -r apache-zookeeper-3.8.4-bin server3:/opt/

# 7E server2 F server3 LRIEBIEHEFEANR

ssh server2 "sudo 1ln -s /opt/apache-zookeeper-3.8.4-bin /opt/zookeeper && sudo chown -R hadoop:hadoop /opt/apache-zookeeper-3.
ssh server3 "sudo ln -s /opt/apache-zookeeper-3.8.4-bin /opt/zookeeper && sudo chown -R hadoop:hadoop /opt/apache-zookeeper-3.
# DERLEH myid (FfR myid AEIERM)

scp /opt/zookeeper/conf/zoo.cfg server2:/opt/zookeeper/conf/

scp /opt/zookeeper/conf/zoo.cfg server3:/opt/zookeeper/conf/

scp /data/zookeeper/data/myid serverl:/data/zookeeper/data/ # FiA serverl B myid

scp /data/zookeeper/data/myid server2:/data/zookeeper/data/ # &KiX%; server2

scp /data/zookeeper/data/myid server3:/data/zookeeper/data/ # &iX%; server3

# BB+ BR server2 F server3, {84 /data/zookeeper/data/myid HIRENR 2 F 3,

ssh server2 'echo "2" > /data/zookeeper/data/myid’

ssh server3 'echo "3" > /data/zookeeper/data/myid’

4 | 1
4. ]38 Zookeeper ££8f: £ FiE TR EMIT :

cd /opt/zookeeper
bin/zkServer.sh start

5. B&iiF Zookeeper IK3&: £ §4 TR LEMIT !

bin/zkServer.sh status
# WHRZETR Mode: follower 8 Mode: leader

s} &{# M Zookeeper Z FimER

bin/zkCli.sh -server serverl:2181

# EABFREHA 1s / EBERTS

3. &3 Hadoop (HDFS + YARN)

HEE—MEERRZA , 530 Hadoop 3.3.x,

1. %k Hadoop: #£ serverl LT :

cd /opt

# 1Al8) Apache Hadoop EMEEIMIZER Tk

wget https://dlcdn.apache.org/hadoop/common/hadoop-3.3.6/hadoop-3.3.6.tar.gz # BikhRIIREERE
tar -zxvf hadoop-3.3.6.tar.gz

1n -s hadoop-3.3.6 hadoop # BlIE#KHEHE

sudo chown -R hadoop:hadoop /opt/hadoop-3.3.6 /opt/hadoop

2. B2E Hadoop RLE: 7 FiE T = L4w4E ~/.bashrc :

nano ~/.bashrc

RIMUATAE :

export HADOOP_HOME=/opt/hadoop

export HADOOP_CONF_DIR=$HADOOP_HOME/etc/hadoop
export HADOOP_MAPRED_HOME=$HADOOP_HOME

export HADOOP_COMMON_HOME=$HADOOP_HOME

export HADOOP_HDFS_HOME=$HADOOP_HOME

export HADOOP_YARN_HOME=$HADOOP_HOME

export PATH=$PATH:$HADOOP_HOME/bin:$HADOOP_HOME/sbin
# WIREA pdsh

export PDSH_RCMD_TYPE=ssh

EREER

source ~/.bashrc
# I8IE

echo $HADOOP_HOME
hadoop version

3. B2E Hadoop: # A Hadoop BEEE & cd /opt/hadoop/etc/hadoop



o

o hadoop-env.sh:

nano hadoop-env.sh

# 18 JAVA_HOME (UNRKRBzNHEME)

export JAVA HOME=/usr/lib/jvm/java-11-openjdk-amd64 # FEIARRIZIEH
# iRE HDFS AP

export HDFS_NAMENODE_USER=hadoop

export HDFS_DATANODE_USER=hadoop

export HDFS_SECONDARYNAMENODE_USER=hadoop

export YARN_RESOURCEMANAGER_USER=hadoop

export YARN_NODEMANAGER_USER=hadoop

o core-site.xml:

nano core-site.xml

AIICATFECE :

<configuration>
<property>
<name>fs.defaultFS</name>
<value>hdfs://serverl:9000</value> </property>
<property>
<name>hadoop.tmp.dir</name>
<value>/data/hadoop/tmp</value> </property>
<property>
<name>ha.zookeeper.quorum</name>
<value>serverl:2181,server2:2181,server3:2181</value>
</property>
</configuration>

o hdfs-site.xml:
nano hdfs-site.xml

AU TEE :

<configuration>
<property>
<name>dfs.namenode.name.dir</name>
<value>file:///data/hadoop/hdfs/name</value> </property>
<property>
<name>dfs.datanode.data.dir</name>
<value>file:///data/hadoop/hdfs/data</value> </property>
<property>
<name>dfs.namenode.secondary.http-address</name>
<value>server2:9868</value> </property>
<property>
<name>dfs.namenode.checkpoint.dir</name>
<value>file:///data/hadoop/hdfs/namesecondary</value> </property>
<property>
<name>dfs.namenode.checkpoint.edits.dir</name>
<value>${dfs.namenode.checkpoint.dir}</value>
</property>
<property>
<name>dfs.replication</name>
<value>3</value>
</property>
<property>
<name>dfs.permissions.enabled</name>
<value>false</value>
</property>
<property>
<name>dfs.namenode.http-address</name>
<value>serverl:9870</value>
</property>
<property>
<name>dfs.datanode.http.address</name>
<value>0.0.0.0:9864</value>
</property>
</configuration>

yarn-site.xml:



nano yarn-site.xml

AR TFEE :

<configuration>

<property>
<name>yarn.resourcemanager.hostname</name>
<value>serveril</value> </property>

<property>
<name>yarn.nodemanager.aux-services</name>
<value>mapreduce_shuffle</value>

</property>

<property>
<name>yarn.nodemanager.resource.memory-mb</name>
<value>102400</value> </property>

<property>
<name>yarn.nodemanager.resource.cpu-vcores</name>
<value>14</value>

</property>

<property>
<name>yarn.log-aggregation-enable</name>
<value>true</value>

</property>

<property>
<name>yarn.nodemanager.remote-app-log-dir</name>
<value>/user/logs/apps</value> </property>

<property>
<name>yarn.resourcemanager.webapp.address</name>
<value>serverl:8088</value>

</property>

</configuration>

mapred-site.xml : (FJAEEEEM mapred-site.xml.template Sfl)

cp mapred-site.xml.template mapred-site.xml
nano mapred-site.xml

AR TFEE :

<configuration>
<property>
<name>mapreduce.framework.name</name>
<value>yarn</value>
</property>
<property>
<name>mapreduce.jobhistory.address</name>
<value>serverl:10020</value>
</property>
<property>
<name>mapreduce.jobhistory.webapp.address</name>
<value>server1:19888</value>
</property>
<property>
<name>yarn.app.mapreduce.am.env</name>
<value>HADOOP_MAPRED_HOME=${HADOOP_HOME }</value>
</property>
<property>
<name>mapreduce.map.env</name>
<value>HADOOP_MAPRED_HOME=${HADOOP_HOME }</value>
</property>
<property>
<name>mapreduce.reduce.env</name>
<value>HADOOP_MAPRED_HOME=${HADOOP_HOME }</value>
</property>
</configuration>

workers (Hadoop 3.x Z#iR@ slaves):

nano workers

ZI|HFrF DataNode #1 NodeManager BIEHS :



serverl # i@% Master th{EJ} Worker
server2
server3

4. gIEMBEER (ENNTHAL):
o 7f serverl LfI# NameNode BRFIGATE R :

mkdir -p /data/hadoop/tmp
mkdir -p /data/hadoop/hdfs/name
sudo chown -R hadoop:hadoop /data/hadoop

o 7E server2 Lfl# SecondaryNameNode B RFIGETH R :

ssh server2 "mkdir -p /data/hadoop/tmp /data/hadoop/hdfs/namesecondary && sudo chown -R hadoop:hadoop /data/hadoop”

o 7E BT Worker T35 ( serverl, server2, server3) LI DataNode B RFIGATE R :

# serverl EBEIE /data/hadoop/tmp
mkdir -p /data/hadoop/hdfs/data
sudo chown -R hadoop:hadoop /data/hadoop/hdfs/data # FR{RINFR

ssh server2 "mkdir -p /data/hadoop/hdfs/data && sudo chown -R hadoop:hadoop /data/hadoop/hdfs/data"
ssh server3 "mkdir -p /data/hadoop/tmp /data/hadoop/hdfs/data && sudo chown -R hadoop:hadoop /data/hadoop”

5. 93% Hadoop BIE {5 =: 7 serverl EHT:

cd /opt

scp -r hadoop-3.3.6 server2:/opt/

scp -r hadoop-3.3.6 server3:/opt/

# 7E server2 F server3 _LRIEMREHEFEKRANR

ssh server2 "sudo ln -s /opt/hadoop-3.3.6 /opt/hadoop && sudo chown -R hadoop:hadoop /opt/hadoop-3.3.6 /opt/hadoop”
ssh server3 "sudo ln -s /opt/hadoop-3.3.6 /opt/hadoop && sudo chown -R hadoop:hadoop /opt/hadoop-3.3.6 /opt/hadoop"
# DREEXH

scp /opt/hadoop/etc/hadoop/* server2:/opt/hadoop/etc/hadoop/

scp /opt/hadoop/etc/hadoop/* server3:/opt/hadoop/etc/hadoop/

# EE: WRAETRM .bashrc BMEREH source

ssh server2 'source ~/.bashrc’

ssh server3 'source ~/.bashrc'

6. ¥zh{t HDFS NameNode: {X#E serverl (NameNode FiZE¥is) EHIT—R !

cd /opt/hadoop

bin/hdfs namenode -format

# &BE| "Storage directory ... has been successfully formatted" FTRFLIN.
# SNRIZR Re-format? A Y,

7. JB5fi Hadoop $£3%:
o J3EIHDFS: 7£ serverl EHIT:

sbin/start-dfs.sh

R jps BLERHIE :
m  serverl:NameNode, DataNode
= server2: SecondaryNameNode, DataNode
= server3:DataNode
o J3# YARN: 7 serverl EM{T:

sbin/start-yarn.sh

A jps MSEHEHE:
= serverl:ResourceManager, NodeManager
= server2:NodeManager
= server3:NodeManager
o (®I) FAzh MapReduce Job History Server: £ serverl E#{T :

sbin/mr-jobhistory-daemon.sh start historyserver
# jps Z&E& MapReduce Job History Server ##i2

8. B8 Hadoop £&:



o Web UL
= NameNode: http://serverl:9870
ResourceManager: http://serverl:8088
Job History: http://server1:19888
7£ Web Ul E46Z DataNode #1 NodeManager B & 2 BEIRSIES.

&%& HDFS #ReE5: hdfs dfsadmin -report

€% HDFS B3: hdfs dfs -mkdir /test

LE&3XF: echo "hello hadoop" > test.txt & hdfs dfs -put test.txt /test/

BEEXH: hdfs dfs -cat /test/test.txt

i&1T MapReduce 7Rfl (Pl): yarn jar /opt/hadoop/share/hadoop/mapreduce/hadoop-mapreduce-examples-3.3.6.jar pi 10 100 (&
& YARN Ul {E&IR)

= B3 YARN BERSEX :

=
A
Illllq\llll

hdfs dfs -mkdir -p /user/logs/apps

hdfs dfs -chown yarn:hadoop /user/logs/apps
hdfs dfs -chmod 1777 /user/logs/apps

# BIEEIREELIE hadoop HFBER

hdfs dfs -mkdir -p /user/hadoop

hdfs dfs -chown hadoop:hadoop /user/hadoop

4. &3 Kafka

HE#E— MEERRA | 20 Kafka 3.xx,

1. F# Kafka: 7€ serverl E#HIIT :

cd /opt

# 48] Apache Kafka EMEHXEIH Z#HI THEEE (Scala 2.13 B 2.12)

wget https://dlcdn.apache.org/kafka/3.7.0/kafka_2.13-3.7.0.tgz # B hRIFIREEE
tar -xzf kafka_2.13-3.7.0.tgz

In -s kafka_2.13-3.7.0 kafka

sudo chown -R hadoop:hadoop /opt/kafka_2.13-3.7.0 /opt/kafka

2. B2E& Kafka:
o B} Kafka BHEHE K ($iBFAE) :

mkdir -p /data/kafka-logs
sudo chown -R hadoop:hadoop /data/kafka-logs

o Yig Kafka BB X server.properties :

cd /opt/kafka/config
nano server.properties

o ABAMTRENUTER:

®  broker.id: BNV EMTIME—, serverl 1&J 1, server2 i&# 2, server3 &5 3,

# 1£ serverl MEEX{EH:
broker.id=1
# 1E server2 MEEBEXHH:
broker.id=2
# TE server3 MEBEXHH:

broker.id=3
m  listeners fl advertised.listeners : MIfithtFN " #%&45 Zookeeper Hitilt,

# WMNRETERSEEAM , FTBAMA PLAINTEXT://EH15:9092

# WMREEMELK Docker A8 , EEAE advertised.listeners J4MEBRIIAEINY IP/1iHE
# =~ (AW):

listeners=PLAINTEXT://:9092 # YEATPFTEHEO

# 7E serverl MECENXMHH (AR serverl KIENZRERE T SARAT)
advertised.listeners=PLAINTEXT://serverl:9092

# 1E server2 MEEEXXHH:

advertised.listeners=PLAINTEXT://server2:9092

# 1£ server3 MEEXHH:

advertised.listeners=PLAINTEXT://server3:9092

m  log.dirs:Kafka $iBZEE R,



log.dirs=/data/kafka-logs # {EFEIER
m  zookeeper.connect : Zookeeper SEE$ii,

zookeeper.connect=serverl:2181,server2:2181,server3:2181

n (A3k) HhEEZAEE: num.partitions, default.replication.factor, offsets.topic.replication.factor,
transaction.state.log.replication.factor % , RIBEZIAE, WTF 3 TREH A BEAEFEREIRH 3,

3. 9% Kafka BIHME T3 7£ serverl EHIT:

cd /opt

scp -r kafka_2.13-3.7.0 server2:/opt/

scp -r kafka_2.13-3.7.0 server3:/opt/

# 7E server2 F server3 LRIEIEHEFERANR

ssh server2 "sudo ln -s /opt/kafka_2.13-3.7.0 /opt/kafka &% sudo chown -R hadoop:hadoop /opt/kafka_2.13-3.7.0 /opt/kafka && mk
ssh server3 "sudo 1ln -s /opt/kafka_2.13-3.7.0 /opt/kafka && sudo chown -R hadoop:hadoop /opt/kafka_2.13-3.7.0 /opt/kafka && mk
# DERBENXH (GEB: DRBREEER server2 Fl server3 &4 broker.id #1 advertised.listeners)

scp /opt/kafka/config/server.properties server2:/opt/kafka/config/

scp /opt/kafka/config/server.properties server3:/opt/kafka/config/

# **FE*+*: FF server2 F server3, {8 /opt/kafka/config/server.properties HIfJ broker.id F advertised.listeners

ssh server2 "sed -i 's/broker.id=1/broker.id=2/' /opt/kafka/config/server.properties && sed -i 's/advertised.listeners=PLAINTE
ssh server3 "sed -i 's/broker.id=1/broker.id=3/' /opt/kafka/config/server.properties && sed -i 's/advertised.listeners=PLAINTE

ol H i
4. J35h Kafka Brokers: 7£ Fi 8 T EAE & &2 /35 Kafka Server :

cd /opt/kafka
bin/kafka-server-start.sh -daemon config/server.properties

£ jps &E& Kafka #Hig,
5. 3&ilF Kafka $E&%:
o Bl Topic: ((EEET 2HT)

cd /opt/kafka

bin/kafka-topics.sh --create --topic my-test-topic --bootstrap-server serverl:9092,server2:9092,server3:9092 --replicati
# B EF Topic FIR

bin/kafka-topics.sh --list --bootstrap-server serverl:9092

# BF Topic #1E

bin/kafka-topics.sh --describe --topic my-test-topic --bootstrap-server serverl:9092

/

o BMEFEREZHEE: (E—MEIRHIT)

bin/kafka-console-producer.sh --topic my-test-topic --bootstrap-server serverl:9092,server2:9092,server3:9092
> Hello Kafka!

> This is a test message.

> (Ctrl+C BH)

o BENHBERBIEE: (5 —MEHMIT)

bin/kafka-console-consumer.sh --topic my-test-topic --from-beginning --bootstrap-server serverl:9092,server2:9092,servel
# RIZEEBERIZAIRERNER
# (Ctrl+C BH)

Ll | 1

5. &£ Hive
RS EM Hadoop MRZAFREM Hive ARZS , F130 Hive 3.1.x, Hive EE— Metastore RIFETTHIE , BEFEAXRREIBE (30 MySQL 5% PostgreSQL), XELA
PostgreSQL A,
1. RERMEE PostgreSQL (f£ server1 L):
o ¥ PostgreSQL:

sudo apt update
sudo apt install -y postgresql postgresql-contrib

o BIFREANEE:



sudo systemctl start postgresql
sudo systemctl enable postgresql

o flE Hive Metastore #3BEEFIAF:

# tN¥kZ postgres FAF

sudo -u postgres psql

# TE psql @mLITHHIT:

CREATE DATABASE metastore;

CREATE USER hiveuser WITH PASSWORD 'hivepassword'; -- iRE3@Zg
GRANT ALL PRIVILEGES ON DATABASE metastore TO hiveuser;

\q

o P& PostgreSQL MIFIEFEIERE (W1 HiveServer2 Fl Metastore RER— &S , NEFZHtMB5i510]) FIZBIAIE, 448 pg_hba.conf F
postgresql.conf,
» HKREIFEEXHEETZ: sudo -u postgres psql -c 'SHOW config file;' # sudo -u postgres psql -c 'SHOW hba_file;' (BETE
/etc/postgresql/<version>/main/)

m Y548 pg_hba.conf (I8 sudo nano /etc/postgresql/l14/main/pg_hba.conf ) , JRINEIEIXSLIF hiveuser M HiveServer2 5 s EHY
M (B md5 BZBIAIE)

# Example: Allow connection from serverl IP for hiveuser to metastore db

host metastore hiveuser 192.168.1.101/32 md5
# Or allow from any IP on the subnet (adjust as needed)
# host metastore hiveuser 192.168.1.0/24 md5

m Y48 postgresql.conf ({4l sudo nano /etc/postgresql/14/main/postgresql.conf) , {ECQUsNTtidLt :
listen_addresses = '*' # EIBEEMRAY IP Hudt , #1490 'localhost,192.168.1.101"

m /3 PostgreSQL AR$: sudo systemctl restart postgresql
2. FT#HHH%%E Hive (7 server1 L):
o T Hive:

cd /opt

# 1408 Apache Hive EMZE#S Hadoop FREKIZHHIMRA

wget https://dlcdn.apache.org/hive/hive-3.1.3/apache-hive-3.1.3-bin.tar.gz # Bk AHRTRAHERE
tar -zxvf apache-hive-3.1.3-bin.tar.gz

1n -s apache-hive-3.1.3-bin hive

sudo chown -R hadoop:hadoop /opt/apache-hive-3.1.3-bin /opt/hive

o T # PostgreSQL JDBC IR/ :

cd /opt/hive/lib
# M PostgresQL JDBC Driver BEM T (%5 Pe RAFEEM)
wget https://jdbc.postgresql.org/download/postgresql-42.7.3.jar # BiHRIIREEE

3. E2& Hive (f£ server1 L):
o FEE Hive IR E (i , H1EHL17): 448 ~/.bashrc
nano ~/.bashrc
export HIVE_HOME=/opt/hive
export PATH=$PATH:$HIVE_HOME/bin

source ~/.bashrc
echo $HIVE_HOME

o Bl Hive BENXH hive-site.xml :

cd /opt/hive/conf
cp hive-default.xml.template hive-site.xml
nano hive-site.xml

o 7t <configuration> RERRIMMERU FZOEE :



<configuration>
<property>
<name>javax.jdo.option.ConnectionURL</name>
<value>jdbc:postgresql://serverl:5432/metastore</value> <description>JIDBC connect string for a JDBC metastore</d
</property>

<property>
<name>javax.jdo.option.ConnectionDriverName</name>
<value>org.postgresql.Driver</value>
<description>Driver class name for a JDBC metastore</description>
</property>

<property>

<name>javax.jdo.option.ConnectionUserName</name>

<value>hiveuser</value> <description>Username to use against metastore database</description>
</property>

<property>

<name>javax.jdo.option.ConnectionPassword</name>

<value>hivepassword</value> <description>Password to use against metastore database</description>
</property>

<property>

<name>hive.exec.scratchdir</name>

<value>/tmp/hive</value> <description>HDFS scratch directory for Hive jobs</description>
</property>

<property>

<name>hive.metastore.warehouse.dir</name>

<value>/user/hive/warehouse</value> <description>Location of default database for the warehouse</description>
</property>

<property>

<name>hive.execution.engine</name>

<value>mr</value> <description>Expects one of [mr, tez, spark]</description>
</property>

<property>
<name>hive.server2.thrift.port</name>
<value>10000</value>
</property>
<property>
<name>hive.server2.thrift.bind.host</name>
<value>serverl</value> </property>
<property>
<name>hive.server2.enable.doAs</name>
<value>false</value> </property>

<property>
<name>hive.hadoop.classpath</name>
<value>${env:HADOOP_HOME}/share/hadoop/common/*:${env:HADOOP_HOME}/share/hadoop/common/1ib/*:${env:HADOOP_HOME}/s
</property>

<property>
<name>hive.server2.materializedviews.registry.impl</name>
<value>NONE</value>

</property>

<property>
<name>hive.aux.jars.path</name>
<value></value>

</property>

</configuration>

1 | A

o (EE) AE Guava ks Hh3R: Hive #1 Hadoop ] BEMRERREhR 459 Guava, #ZE /opt/hive/1ib 1 /opt/hadoop/share/hadoop/common/lib TFHYJ
guava-*.jar , BEFZI Hive lib BR T8 Guava jar k) Hadoop fERRIRRAE , SKEMRER—4 (BER Hive 89)
m &% Hadoop Guava h4s: 1s /opt/hadoop/share/hadoop/common/1lib/guava*
m &EE Hive Guava hR4&: 1s /opt/hive/lib/guava*
n NBIRALRRE , MEREKEHS Hive 9 Guava jar: mv /opt/hive/lib/guava-<version>.jar /opt/hive/lib/guava-<version>.jar.bak

4. B HDFS BRIFR BN (£ server1 L):



hdfs dfs -mkdir -p /tmp/hive

hdfs dfs -mkdir -p /user/hive/warehouse

hdfs dfs -chmod g+w /tmp # Hadoop IRt E RAXRE

hdfs dfs -chmod g+w /tmp/hive

hdfs dfs -chmod g+w /user/hive/warehouse

# FBIRIGIT Hive WIFF (hadoop) MiXLeBRESNER
hdfs dfs -chown hadoop:hadoop /tmp/hive

hdfs dfs -chown hadoop:hadoop /user/hive/warehouse

5. FI¥A1t Hive Metastore Schema (fE server1 t):

cd /opt/hive

# f$F schematool ¥IAILEIRRE

bin/schematool -dbType postgres -initSchema

# &F| Schema initialization finished successfully TN

6. J2n) Hive Metastore I HiveServer2 (£ server1 L):

o Jaznh Metastore (JG&E1T):

cd /opt/hive
nohup bin/hive --service metastore > /opt/hive/logs/metastore.log 2>&1 &
# 1&&E metastore.log 1 jps HiA Metastore HIZEEH

o J3E HiveServer2 (G &3&17):

cd /opt/hive
nohup bin/hive --service hiveserver2 > /opt/hive/logs/hiveserver2.log 2>&1 &
# K& hiveserver2.log # jps #AiA HiveServer2 #HiZ/3zh

7. B&iF Hive:
o (& Beeline B i%E 1 HiveServer2 (B] ATE server1 S Eth& % T Hive ZFIHIITS) :

cd /opt/hive
bin/beeline -u jdbc:hive2://server1:10000 -n hadoop # -n ¥EEAFE , MRBHA TIAINEZZG

o £ Beeline AT HQL &% :

show databases;

create table test_hive (id int, name string) row format delimited fields terminated by ',';
show tables;

insert into test_hive values (1, 'hive');

select * from test_hive;

quit;

o 1&&E HDFS ERELM TRWMNAIER: hdfs dfs -1s /user/hive/warehouse/test_hive

6. &= Spark
%R 5181 Hadoop hRARFRERY Spark iR (5130 Spark 3.x.x), iXEHEZE Spark on YARN &z,
1. T3k Spark: 7 serverl LT :

cd /opt

# 15i8] Apache Spark BM , ¥&#% Pre-built for Apache Hadoop <version> BY_i#HIE

wget https://dlcdn.apache.org/spark/spark-3.5.1/spark-3.5.1-bin-hadoop3.tgz # Bk HREIRAEHERE
tar -zxvf spark-3.5.1-bin-hadoop3.tgz

In -s spark-3.5.1-bin-hadoop3 spark

sudo chown -R hadoop:hadoop /opt/spark-3.5.1-bin-hadoop3 /opt/spark

2. B2E Spark:
o FEE Spark INELE (£ i W= L%4E ~/.bashrc):

nano ~/.bashrc

export SPARK_HOME=/opt/spark
export PATH=$PATH:$SPARK_HOME/bin
source ~/.bashrc

echo $SPARK_HOME



o EEE spark-env.sh (7€ serverl FREE , ARHNK) :

cd /opt/spark/conf
cp spark-env.sh.template spark-env.sh
nano spark-env.sh

RIIUTRE :

#!/usr/bin/env bash

export JAVA_HOME=/usr/lib/jvm/java-11-openjdk-amde4 # FfiA Java P&12

export HADOOP_CONF_DIR=/opt/hadoop/etc/hadoop # ¥8M@ Hadoop EEEHF

export YARN_CONF_DIR=/opt/hadoop/etc/hadoop # F5[@ YARN BEEBR

# export SPARK_MASTER_HOST=serverl # {X7£ Standalone WX\ FTEHEEIEE Master iyt

# export SPARK_WORKER_MEMORY=100g # Standalone &I Worker R7F

# export SPARK_WORKER_CORES=14 # Standalone 1EZ{ Worker 1Z%{

# Spark History Server BE (i)

export SPARK_HISTORY_OPTS="-Dspark.history.ui.port=18080 -Dspark.history.fs.logDirectory=hdfs://serverl:9000/user/spark/

4] | ﬂ
o FEE spark-defaults.conf (f]if , IRBEKIABME | & serverl BERENX) :

cp spark-defaults.conf.template spark-defaults.conf
nano spark-defaults.conf

RINERRE :

# {EF YARN {EJ3 Master

spark.master yarn

# BHAFIER (AT History Server)

spark.eventLog.enabled true

spark.eventLog.dir hdfs://serverl:9000/user/spark/applicationHistory # FTETE HDFS gl
spark.yarn.historyServer.address serverl:18080

# FOLER

spark.serializer org.apache.spark.serializer.KryoSerializer
# Driver/Executor ATEFZE (RIBEZIAE)

# spark.driver.memory 4g

# spark.executor.memory 8g

# spark.executor.cores 2

3. fIE Spark History Server P& HDFS B3 (£ server1 L):

hdfs dfs -mkdir -p /user/spark/applicationHistory
hdfs dfs -chown -R hadoop:hadoop /user/spark
hdfs dfs -chmod 1777 /user/spark/applicationHistory # i®E& sticky bit

4. 53% Spark BIHfh5 = 7F serverl LT :

cd /opt

scp -r spark-3.5.1-bin-hadoop3 server2:/opt/

scp -r spark-3.5.1-bin-hadoop3 server3:/opt/

# 7E server2 F server3 LRIEIEHEFERANR

ssh server2 "sudo 1ln -s /opt/spark-3.5.1-bin-hadoop3 /opt/spark && sudo chown -R hadoop:hadoop /opt/spark-3.5.1-bin-hadoop3 /o
ssh server3 "sudo ln -s /opt/spark-3.5.1-bin-hadoop3 /opt/spark && sudo chown -R hadoop:hadoop /opt/spark-3.5.1-bin-hadoop3 /o
# DEREEXH

scp /opt/spark/conf/spark-env.sh server2:/opt/spark/conf/

scp /opt/spark/conf/spark-env.sh server3:/opt/spark/conf/

scp /opt/spark/conf/spark-defaults.conf server2:/opt/spark/conf/

scp /opt/spark/conf/spark-defaults.conf server3:/opt/spark/conf/

# *EE: WBRABETRI .bashrc HBEBEEFH source

ssh server2 'source ~/.bashrc’

ssh server3 'source ~/.bashrc'

4| | ]

5. Jazh Spark History Server (7£ server1 L):

cd /opt/spark
sbin/start-history-server.sh

# {FF jps &F HistoryServer #i2
# 1/408] Web UI: http://serverl:18080

6. B&1F Spark on YARN:

o i&fT Spark Shell (fEEE T =R):



spark-shell --master yarn --deploy-mode client # ¥ --deploy-mode cluster

JSERt4E YARN BiERR, #A Scala REPL 5 , FTUARITEIEAY Spark X755 :

val data = Array(1, 2, 3, 4, 5)

val distData = sc.parallelize(data)

distData.count()

// %BY HDFS 3Z{fF

val textFile = sc.textFile("hdfs://serverl:9000/test/test.txt")
textFile.first()

// BH

rquit

£ YARN Ul ( http://serverl:8088) LaJUAFBE|iZ{THY Spark Application, 1E{T455RfE , RIBATE Spark History Server Ul (http://server1:18080)
BERELIER.
o i&fT Spark Pi ;="fl (EEET =)

cd /opt/spark
bin/spark-submit --class org.apache.spark.examples.SparkPi \
--master yarn \
--deploy-mode cluster \
--driver-memory 1g \
--executor-memory 1g \
--executor-cores 1 \
examples/jars/spark-examples*.jar 10

&& YARN Ul #0 History Server U,
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2. {B1EARSS:

{21k Spark History Server: /opt/spark/sbin/stop-history-server.sh (f£ serverl)

{E1k Hive: kill <pid_of_metastore> 1 kill <pid_of_hiveserver2> (7E serverl, (M jps & pid)
{1k Kafka: 7£ Fr Kafka 1T /opt/kafka/bin/kafka-server-stop.sh

{&1E Hadoop: /opt/hadoop/sbin/stop-yarn.sh #&f§ /opt/hadoop/sbin/stop-dfs.sh (7 serverl)
{21k Zookeeper: 7£ FifG Zookeeper T m#lfT /opt/zookeeper/bin/zkServer.sh stop

3. oIS (HRAkEIRRF):

o J3fl Zookeeper: 7E BT Zookeeper T =T /opt/zookeeper/bin/zkServer.sh start

o J3Zf] Hadoop: /opt/hadoop/sbin/start-dfs.sh #Af§ /opt/hadoop/sbin/start-yarn.sh (£ server1) (R]i£/25] /opt/hadoop/sbin/mr-
jobhistory-daemon.sh start historyserver)

o J3&f Kafka: 7£ Fr Kafka = #fT /opt/kafka/bin/kafka-server-start.sh -daemon config/server.properties

o 3501 Hive Metastore # HiveServer2 (1€ server1):

0o 0 o o o

cd /opt/hive
nohup bin/hive --service metastore > /opt/hive/logs/metastore.log 2>&1 &
nohup bin/hive --service hiveserver2 > /opt/hive/logs/hiveserver2.log 2>&1 &

o 350 Spark History Server: /opt/spark/sbin/start-history-server.sh (7E server1)

4. REEESHL:

IR IR ERREEF TIESE | 1F4H182 YARN (yarn-site.xml ) # Spark ( spark-defaults.conf , IRZESHHISE) BINTF. CPUREE.
=% A (HA): J5 NameNode #ll ResourceManager B2 & HA , 2 Zookeeper 235,

T2tk BB 8 Kerberos INEMES BT,

Wi BEISITARY , W Ganglia, Prometheus + Grafana 8 Ambari ({1R3%F & 1THR).

ASEE: REFEPNWHTEELR,

#13: 73 HDFS NameNode JTE3EFN Hive Metastore B EREEHEN.

Tez/Spark on Hive: B2 & Hive {5 Tez 3§ Spark {E 175 LR S B IFRIMERE,

0O 0 0 0 0 0 o

XOERRE TIFAMS R EXMMRMEPEI RS SMOA RAFREYE. BEHR MEREE), BSUFARIEZELXY , FRESERH#THE, NEKE
[E
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