95 3R RiaE

FIFiE

BB AR FAAR, A RF ARG RARS A R AR BT BB, TR HIE R E R
K, MBFEES, oA, B, AR EREHIESF. AT AXERKEFPRRANL
8915 BBl FEA G AR, DL E BIR KGR IEL IR A ) Fe R IE 6 A4 R 77 %, Hadoop
VEA —F TR KRB IZAER, EREZXAFNGH X T REmAEN, JAE Hadoop RAURA
Apache ¥ —ATRARE , ERADSHREENHETS, BATARS S LFBRBELT
Hadoop #9744k, KFHA4K3F Hadoop ZATVARX LA AT89 BAL, JHiFm@/A-48 Hadoop #9
LR AR AR BAS A, 83 % 3] Hadoop W9 ZH B, it A B FMARBEASRAANE R
ARG, A Fe AT RIS IR 3T T R e Al

FIB#R

1. 7 M REIEAFZAELR Hadoop #94F 4% Hadoop 9 &A1

2. FIERF Hadoop 897 %

3. NIRRT X XA 4 % HDFS. % 7#242A MapReduce = ZooKeeper 4 #f

FRE R
MRS ERF 5 —EEBE X RAKIBRIIAE RS Hadoop £EXRGRIRERME

MEZEE &R (Apsara) £ 0T R AL, RF LML RIALE R HBRIEL A,
CHis A AR T FRIRS &R — BB I, AELRAERSG T XA H
B, RRFEAHECRABFRCRFRABSARKRS, AP CRAER T4 — B EIEF
AR IR SRR, AEERTT A AR, Es A XA 693 F A AT,

M2 EAE A AR B E T & Am it RSB R, ST RBBLEA FRGGE R,
TR RHAERMIK R L Hadoop & & £ A IREak S, 5T I 2O & JL 30 AL B ARIR Y & T 8K ok
W, XAERS R T HIBLERE S, ERAKT B A, ik T L5437,

ERMEASSREY, MEZEEASH AT © A4 Hadoop & AWIH RS, 44, EAME
Bid, KREF S X IM A %Y Hadoop HDFS I T L4k st, R A G THEREST
. b ENAMBRS, Lok, B FEE, KRREESIAE £ %S5 Hadoop MapReduce
B YARN #47 T iR B A, RO T H TR e 4o — & A E st T 2 2 22 4 T Hadoop
ARKRATET 52 R HBELE T AFR S, 4o KEIHET F RS MaxCompute 5,
—FRATHERELERRE,

M2 EERRKBIERMIKZ L Hadoop £ 5 R AW IRERRE M) Z B A THH 2Rk,
WRF S AR, ERBAR, TECEAE LS PFAITARE, HREFEZRE,
AT R E G E A el )RS Flat, i@y sk T Ao df 75 SR AL R P AR Te Fe I R
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A2, EERA, FEZEEH N REBERRANERNEHTRERTN, 25T 28RE
R F A A

(FHRR: TEZEEKRRKKBERMIK RS Hadoop £ & AL R RS MEZHH
TY WL &)

B

KECAER TR & AR 31X SR ST S LY 7

3.1 A" Hadoop

Hadoop & — M7 Al AL BEOR IS ECHE (1) IR AR SR, T DAFE R 2 h LA i S
X EHHE AT 2 A A7 85 . Hadoop 5] Doug Cutting #R#E 2K GFS 1 MapReduce
[ EAR, KA Java 1B 5T K AIEE.

i Hadoop KH 1 /04 XAt 5 Xk Java 1B SR, Frbha] LB R FEEE RS F
G AEH P ENLIEREF . Hadoop ' HDFS (U4 & HERE /1, RES PO = R e 5 S, [A)
IR R 1 At TU AR £ 11 77 AR IE S 1 %2 4= 1% - Hadoop MapReduce 4b 38 5347 AT 55 B 11
5 B {5 A e ORI, Hadoop 78 KU Al ) vz ff

P a] LUz fa i fE Hadoop b & Fllia 47 Ak PR s 45048 1 40 A 2N FHFE /7 . Hadoop %
AL LM A

(D) =¥ . Hadoop SCRFEERFH I izh A MG 0, JrEEALHERY fE, nT LAIARYE 75 2
iR b T

(2) %41 . Hadoop REf H BN RAFEIR I ZANEIA, S SR S8UE 2 Rn, B
H 3 S 1R 2% 43

(3) Rt Hadoop 1 LAFE 73 R N 4% REEE /O BEURAN A0 B, SEISCA i phese
mE.

(4) Al EEME . IEAEPAT I FAESS T M R R 2B ()7%, Hadoop AT LA H Bik HAl S &3
REPATZTAES, AT AT

(5) {KHA . Hadoop £EHEAHHIEAE L RS2 b, R &K T EHL R AT
1M H. Hadoop A2 R4 KR ITRNT, & TR I RAEH .

Hadoop HJ# Ki%0»72 HDFS Hl MapReduce: HDFS Jyifg & H 4 £2 it 4 A A7,
MapReduce Jyifg 5 £ 40 (R0 0 $2 U (L IHAT TH .

3.1.1 HDFS

HDFS & — MR /48, RH 7 EM (Master-Slave) ZEA#EAL ., — 4~ HDFS 48
£ H— NameNode (Master) 7 S 14+~ DataNode (Slave) i S ZH 1. H ' NameNode
WRAE AT RS A, B BB RGP o 44 75 AR 2 P i 0 SCEF U7 el 3 A, AT oF, o6
M. Ear e H k5, RN E WA T C e (FE HDFS o1, — NSO o s A S
e, IXESCAFHAT AT DataNode 1) F|HAK DataNode [T . DataNode & L A7if 1154
AbFEEE P B SO K, FR7E NameNode HI48— 5 T 3E4T SCHHL R0 . M BR AR i
TAE.
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AT R EAE R E R, HDFS BRAKRH T = ANI0R &0, FK 1% S B0 U AN 5] 1
DataNode .

3.1.2 MapReduce

MapReduce & — AN 5 A HATIHREAA, a7 T OB SR B R 22171
SRR v B Al R P AN R 8. Map Al Reduce. MapReduce N FFE P RE LA —Fh ] SE A5 1)
7 AT A R, S2P T 7E Hadoop £E8F EEHE AT S AT iHFR S48,

MapReduce N F3# & 2 050N SCHE V) 20 o TS0, BN SO 2 8 3 — AN A IR
Map RIFATALHR, SRJGHE Map A FR 5 45 RHIE LS Reduce SKIFATIC A . %> MapReduce HE
BATHESS WA, DURERPAT L RIRIES .

8%, MapReduce HESEA A RO RSt 2 1a 4T 7E —4LAHF R AR W2, it
T RMAEAE T RUE— . MBS AT DAEAAA 1T /L 384T MapReduce f2)/7, /DS A
E AR, FEmiaiT A%

3.1.3 YARN

YARN #& Hadoop 2.0 FAH ) —/NBriett, FE 0 STAERM SRS EEAAE . YARN
AMY S FF MapReduce TH5, &3 FF Hive. HBase. Pig. Spark 5N, SXAEHLAT LAT7 i A
RG AN ER TR E .

YARN 17598 K FH Master-Slave 2514, 7535 FEHESE 4, ResourceManager S Master,

NodeManager “A Slave. H:H' ResourceManager 1 57 ¥4~ 2 45 1) B Y5 5 BLFI 43I , NodeManager
171 518 DataNode | [ B R FIF 4545 #E

3.2 £BZE Hadoop

£F%F Hadoop %2>), A4 VMwarel6 + Ubuntul8 64 £/ 7%, HpENHAENANT
8G H¥E RSN 64 47, 3+ H—> Linux E75 55 BL AT 4G, AN Linux 15 S0 N AT 1G.

321 BHSANHIERARE
1. )3 Hadoop A (f£ root BT EIZ)

useradd -m hadoop -s /bin/bash

XA A T AT LA SR Hadoop /™, JF{3 il /bin/bash {12y shell.
BB T fr & BLE Y.

passwd hadoop
RN RS, R HIIA sudo 41, i 3-1 iR
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root@ubuntul: /# useradd -m hadoop -s /bin/bash
root@ubuntul:/# passwd hadoop

BRI UNIxX B6D:

EE PN

root@ubuntul:/# adduser hadoop sudo
TE7MNFE P "hadoop" Bl "sudo"4H.. . .
1 B “hadoop” NN El“sudo”4B

Kl 3-1 % Hadoop F

F]7y Hadoop FI/SINEEEAALIR, T5fialE. mUmiEf=ari, (LK 3-2), REE
SEAH. TR AU R FENI A1 ) Hadoop A P T B3¢, a1l 3-3 Fiow.

zh = S0 O~

&S BEEEEEE
& ubuntu1
YRE P
+H

&
W‘E%ﬁﬁ @

ubuntu1

hadoop

AFUH?

32 JEWAS K3-3 JlraU ) Hadoop FiI 55k

2. % SSH. BLE SSH LEBER

EERE. B ST TR E A B SSH Bk CERIT @RS 5. Ubuntu RN %% T SSH
client, 75 %% %% SSH server,

[FIEy, AT A FE, ¥ Ubuntu BRI\ 22235 YF MBI B 2,

(1) %% sources.list HFJJ§ 4547 3| sources.list.bak H1,

sudo cp /etc/apt/sources.list /etc/apt/sources.list.bak

(2) M2 ATHIIT sources.list X1

sudo vi /etc/apt/sources.list

(3) &0k sources.list SCAF, A A A SEHONBT 2R, FESCAFARRA AT .

deb http://mirrors.aliyun.com/ubuntu/ focal main restricted universe multiverse

deb-src http://mirrors.aliyun.com/ubuntu/ focal main restricted universe multiverse

deb http://mirrors.aliyun.com/ubuntu/ focal-security main restricted universe multiverse
deb-src http://mirrors.aliyun.com/ubuntu/ focal-security main restricted universe multiverse
deb http://mirrors.aliyun.com/ubuntu/ focal-updates main restricted universe multiverse
deb-src http://mirrors.aliyun.com/ubuntu/ focal-updates main restricted universe multiverse
deb http://mirrors.aliyun.com/ubuntu/ focal-proposed main restricted universe multiverse
deb-src http://mirrors.aliyun.com/ubuntu/ focal-proposed main restricted universe multiverse
deb http://mirrors.aliyun.com/ubuntu/ focal-backports main restricted universe multiverse
deb-sre http://mirrors.aliyun.com/ubuntu/ focal-backports main restricted universe multiverse
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(4) “2¢%& SSH server.

sudo apt update #E IR

sudo apt install openssh-server

I 224 SSH B G R87R, FN yes, SRE %17~ %I N Hadoop F P14 RY, IXFE 5%
AHLT

(5) MCE % SSH ZH &%

cd ~/.ssh/ HEEWA1ZH 3, 15 563AT—IX ssh localhost

ssh-keygen -t rsa #E AR, R ZE AT A

cat ./id_rsa.pub >> /authorized keys  #IIAFZAL

3. &% Java IfE

Hadoop 3.1.3 75 % JDK MATE 1.8 VL. %k JDK T http://www.oracle.com/technetwork/
java/javase/downloads/index.html. >}y T J7{8 Scala Fll Spark )% >], AF5%H] IDK1.8 %%,

TGS, BN AL B AL, IR HL R B /hadoop H 3k GZ H R FRE T3 81E).
i vim ZmiE4s (Seff ] sudo apt-get install vim 3% ) $1FF Hadoop XN A5G AR
HACE M (~/bashre XD, ESCAER MU LT A

export JAVA_ HOME=/hadoop/jdk1.8.0 162

export JRE_ HOME=${JAVA_HOME}/jre

export CLASSPATH=.:${JAVA_HOME}/lib:$ {JRE_HOME}/lib
export PATH=$ {JAVA_HOME}/bin:$PATH

{547 bashre CAFFHIRH vim ZifEas . SRJE, 4R AT U0 T iy 4ilk.bashre SO BC & 7 B
R

source ~/.bashrc

IXEF, BILAMEH java -version iy 2 B A & T WAL, WA RS AEbF # L WoR WKl 3-4 B
e R, WU 22T,

hadoop@ubuntu1l: /hadoop$ java -version
java version "1.8.0_162"

Java(TM) SE Runtime Environment (build 1.8.0_162-b12)
Java HotSpot(TM) 64-Bit Server VM (build 25.162-b12, mixed mode)

& 3-4  Java FREEINE

4, %%t Hadoop 3.1.3

Hadoop % %% 344, wJ A% Hadoop B W T %% hadoop-3.1.3.tar.gz Chttps://archive.apache.org/
dist/hadoop/common/hadoop-3.1.3/). ¥ Hadoop 4% % /soft/rh, FF¥ A F/hadoop H 3% .

sudo tar -zxvf /soft/hadoop-3.1.3.tar.gz -C /hadoop

sudo chown-R hadoop /hadoop  #{& 5 SC LR

Hadoop fi#t /& /G BRI eI fd FH o SN0 T 4 K46 & Hadoop /2 &5 I, 3 < & 78 Hadoop
FRALE S, Wk 3-5 k.

cd /hadoop/hadoop-3.1.3
./bin/hadoop version
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hadoopluubuntui [hadoop/hadoop-3.1.35 ./binfhadoop version

Hadoop 3.1.3

Source code repository https://gitbox.apache.org/repos/asf/hadoop.git -r ba631c4
36b806728fBec2f54ab1e289526c90579

Compiled by ztang on 2019-89-12T02:47Z

Compiled with protoc 2.5.8

From source with checksum ec785077c385118ac91aadde5ec9799

This command was run using /hadoop/hadoop-3.1.3/share/hadoop/common/hadoop-commo
n-3.1.3.jar

3-5 Hadoop AR,

WA LB AE Hadoop %% Hax T iz 47 Tl 4r & A& Hadoop H i1 — >l
¥, ./bin/hadoop jar ./ share/hadoop/mapreduce/hadoop—mapreduce—examples—3. 1.3.jar grep ./input ./
output 'hadoop', E1T45 KA 3-6 FE 3-7 fiw.

Rcduce 1nput groups= 1
Reduce shuffle bytes=23
Reduce input records=1
Reduce output records=1
Spilled Records=2
Shuffled Maps =1
Failed Shuffles=0
Merged Map outputs=1
GC time elapsed (ms)=0
Total committed heap usage (bytes)=656408576

Shuffle Errors
BAD_ID=0
CONNECTION=0
I0_ERROR=0
WRONG_LENGTH=0
WRONG_MAP=0
WRONG_REDUCE=0

File Input Format Counters
Bytes Read=121

File Output Format Counters
Bytes Written=22

3-6  Hadoop JHX %M 1

hadoop@ubuntul:, . pop-3.1.35% cat output/*

10 hadoop

K 3-7 Hadoop i =4 2

5. Hadoop (A HEE

Hadoop AJ PAZE #8715 55 BAOy 70 A5 10 77 32 17, Hadoop HERE L7 B 1 Java BEFERIE T,
9 S BEFE N NameNode t4F A DataNode, [AH, 2HUA)& HDFS s SCF. Hadoop FHC &
A T /hadoop/hadoop-3.1.3/etc/hadoop/ /1, £443 41 20 7 BB B 2 ML B A core-site.xml FlI
hdfs-site.xml. Hadoop ML E A& xml k%=X, /ML E LA B property 1] name F1 value ]
77 AR

(1) B2 E S core-site.xml,

BHCN FHBCE (F: /hadoop/hadoop-3.1.3 & Hadoop #4235 H ).

<configuration>

<property>
<name>hadoop.tmp.dir</name>
<value>file:/hadoop/hadoop-3.1.3/tmp</value>

</property>

<property>
<name>fs.defaultFS</name>
<value>hdfs://localhost:9000</value>
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</property>

</configuration>

(2) B & 4 hdfs-site.xml .

<configuration>
<property>
<name>dfs.replication</name>
<value>1</value>
</property>
<property>
<name>dfs.namenode.name.dir</name>
<value>file:/hadoop/hadoop-3.1.3/tmp/dfs/name</value>
</property>
<property>
<name>dfs.datanode.data.dir</name>
<value>file:/hadoop/hadoop-3.1.3/tmp/dfs/data</value>
</property>
</configuration>

(3) ME5EJE, 4T NameNode f#)#%01L .

cd /hadoop/hadoop-3.1.3
./bin/hdfs namenode -format

MR INZELT, SHIE 3-8 Fix %A

v 31,03 NFO Tha ge.rop e PO - d

2024-02-28 09:59:31,694 INFO namenode.FSDirectory: XAttrs enabled? true

2024-02-28 09:59:31,695 INFO namenode.NameNode: Caching file names occurring more than 10 times

2824-02-28 09:59:31,699 INFO snapshot.SnapshotManager: Loaded config captureOpenFiles: false, skipCaptureAccessTimeOnlyChange: f]

alse, snapshotDiffAllowSnapRootDescendant: true, maxSnapshotLimit: 65536

2024-02-28 09:59:31,701 INFO snapshot.SnapshotManager: ipList is disabled

2824-02-28 09:59:31,704 INFO util.GSet: Computing capacity for map cachedBlocks

2024-02-28 09:59:31,705 INFO util.GSet: VM type = 64-bit

2024-02-28 09:59:31,705 INFO util.GSet: ©.25% max memory 868 MB = 2.2 MB

2024-02-28 09:59:31,705 INFO util.GSet: capacity = 2718 = 262144 entries

2024-02-28 09:59:31,716 INFO metrics.TopMetrics: NNTop conf: dfs.namenode.top.window.num.buckets = 18

2024-02-28 09:59:31,716 INFO metrics.TopMetrics: NNTop conf: dfs.namenode.top.num.users = 10

2024-02-28 09:59:31,716 INFO metrics.TopMetrics: NNTop conf: dfs.namenode.top.windows.minutes = 1,5,25

2024-02-28 09:59:31,719 INFO namenode.FSNamesystem: Retry cache on namenode is enabled

2024-02-28 09:59:31,720 INFO namenode.FSNamesystem: Retry cache will use 0.83 of total heap and retry cache entry expiry time is|
600000 millis

2024-02-28 09:59:31,722 INFO util.GSet: Computing capacity for map NameNodeRetryCache

2024-02-28 09:59:31,722 INFO util.GSet: VM type = 64-bit

2024-02-28 09:59:31,722 INFO util.GSet: ©.029999999329447746% max memory 868 MB = 266.6 KB

2024-02-28 09:59:31,722 INFO util.GS i = 2715 = 32768 entries

2024-02-28 09:59:31,748 INFO namenode.FSImage: Allocated new BlockPoolId: BP-1760947488-127.0.1.1-1709085571738

2024-02-28 09:59:31,760 INFO common.Storage: Storage directory /hadoop/hadoop-3.1.3/tmp/dfs/name has been successfully formatted

2024-02-28 09:59:31,803 INFO namenode.FSImageFormatProtobuf: Saving image file fhadoop/hadoop-3.1.3/tmp/dfs/name/current/fsimage|
.ckpt_0080800000060800000 using no compression

2824-02-28 09:59:31,932 INFO namenode.FSImageFormatProtobuf: Image file /hadoop/hadoop-3.1.3/tmp/dfs/name/current/fsimage.ckpt_0|
000000000000000000 of size 393 bytes saved in @ seconds .

2024-02-28 09:59:31,946 INFO namenode StorageRetentionManager: Going to retain 1 images with txid >= @

2024-02-28 09:59:31,954 INFO namenode.FSImage: FSImageSaver clean checkpoint: txid = @ when meet shutdown.

2024-02-28 09:59:31,955 INFO namenode.NameNode: SHUTDOWN_MSG:

R

SHUTDOWN_MSG: Shutting down NameNode at ubuntul/127.0.1.1

EEHEHEHKEHEHEKRHHRKRHEHEHHAHEHIKREHEARHAIERIAIEAIARE AR AK A, |

& 3-8 NameNode # 21k
HE: EBAT IR e IS R, RN BURANS, 525G I AH AR .
sudo chmod 777 tmp/  #tmp J2& core-site.xml i & f¥] hadoop.tmp.dir

5 55 HDFS, 54 W N Fw.
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cd /hadoop/hadoop-3.1.3
./sbin/start-dfs.sh

IEEF Hadoop RSt A Wil 3-9 Finifiigrs, JEriEd jps & A Hadoop HICHERE,
i 3-10 ok

hadoop@ubuntul: S ./sbin/start-dfs.
Starting namenodes on [localhost]

Starting datanodes
Starting secondary namenodes [ubuntul

K 3-9 5z HDFS

hadoop@ubuntul:
8545 Jps
8168 DataNode

8013 NameMode
8413 SecondaryNameNode

] 3-10 #F Hadoop FHICIHFE
Jash)a, ALAVT ] Web FLTH http://localhost:9870 7 & NameNode Fll Datanode {5 5., &1
PATEZE A HDFS H i SCfF, Wil 3-11 Fros.

n Namenc’de i"formaﬂcn -

« C O D localhost:9870/dfshealth.html#tab-

wervie & {

Hadoop  Overview  Datanodes  Datanode VolumeFailures  Snapshot  Startup Progress  Utilities ~

Overview 'localhost:9000" (active)

Started: Wed Feb 28 10:00:54 +0800 2024

Version: 3.1.3, rba631c436b806728f8ec2f54ab1e289526c90579
Compiled: Thu Sep 12 10:47:00 +0800 2019 by ztang from branch-3.1.3
Cluster ID: CID-83d5e159-87aa-48d7-895f-6d 7d9eb6as3d

Block Pool ID: BP-1760947488-127.0.1.1-1709085571738

3-11 @5 e Web St & A HDFS A0

R IE B E RN IP (hostname -1) J&, @it Windows AHLN W28 15 1], Wil 3-12 frw.

< C @ 192.168.56.128:9870/
MIEEEN

Hadoop Overview Datanodes Datanode Volume Failures Snapshot

Startup Progress Utilities «

Overview ‘localhost:9000° (active)

Started: Wed Feb 28 10:00:54 +0800 2024

Version: 3.1.3, rbab31c436b806728f8ec2f54ab1e289526c30579
Compiled: Thu Sep 12 10:47:00 +0800 2019 by ztang from branch-3.1.3
Cluster ID: CID-83d5e159-87aa-48d7-895f-6d7d%ebh6a53d

Block Pool ID: BP-1760947488-127.0.1.1-1709085571738

B 3-12 AR i)
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322 ZPHRAMEARE

1. BEEHSIP
Ubuntu 18.04 A% 4T ifconfig Z 4, A PL2¢%E net-tools.
(1) %23 net-tools.

sudo apt install net-tools

(2) BEFRE P, W] LUEE RS E S E, thn] DUl e 05 AACE, ik 3-13 Fios.

A (R)

HREE S 1P| IPve R
1Pva 530 B (DHCP) ks
O Fa 25
okt
. it E= A1 s !
192.168.56.129 255.255.255.0 192.168.56.2 ‘ (]
Q
DNS B ik -
8.8.8.8 ]
fERIES 571 1P ik
B EE 17 )
bk FREB m |
[x]

K 3-13 [EHASIP

B GiE L ifconig BF RGBS HIENA P, AR HALEEES P S, D4 1P bk
W, WKW E T ENR VMWarel6 [FAHNACE, WK 3-14 F1E 3-15 fiRn.

|8 Hadoop? - VMware Workststion -
o [WSE BBy s BRED Wee |1 - & 0 o9 DBEHR B B-
= e CrleX

D SEANE BAE) s HHiEN
18 - 1000 Mb/# B o
@ uR
D pock VPN ~r
LR i) £
13
AR -}

e
& R
WA TR RIS RRAIN ) USRS Ctrl+ G, =] o ]

K 3-14 BRI EE 1
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NAT 25 X
= H vmnetd

FRIIP:  192.168.56.0
FRER: 255.255.255.0

Fxro: |

wOEEE

FHIRO 2E R, P it it

FIQ... IR ElE

=R
FEIFERENE FTP(D
T HARAE—FRRF Q)
UpP #2AT (L3N W): |30 <
BERNO: 0 =
[0 &HA rvel®)

Pv6 HiE3(6): |fd15:4bas:5a2b:1008::/64 |

ONS RE... | |Nethios BEM..
e e %
K 3-15 BUNLMNKES 2
IP bR E e e, K A e E s, BIAAERL . oSS E, ATl ping & AA

W 4% i L A2 75 1A

2. BigE/etc/hostname
T RARCE VLA, e RN ENL A S AMIE. PN 129 K% B N master (F75

B, 1P N 130 58 A slavel (A& 1), IP A 131 I E N slave2 (AT 2),

3. Mg &E/etc/hosts

O R RCE P M EN AR R R R, = ANERVERH N TERE CGE— TR EANREE
770 Hadoop J& &l (R I 2 i D o

127.0.0.1 localhost

192.168.56.129 master

192.168.56.130 slavel
192.168.56.131 slave2

A DAEAE B EWAAT a2 "ping EHLA", e &G EFFEE.
4. SSH ®HMAER
Hadoop ) NameNode F1 DataNode #(#58{5 K H 1 SSH #0%, 75 E AL E master 15 £U4

% slave 5 S B 5% .

1E slavel Fl slave2 H# 4T iy 2 "sudo mkdir /~/.ssh" .
7E master 77 fSHAT W1 AR

ssh-keygen -tdsa  #KH 7 dsa in&, Wa]LLSRA] rsa N
cat /~/.ssh/id_dsa.pub >> /root/.ssh/authorized keys

scp /~/.ssh/authorized keys slavel:/root/.ssh/

scp /~/.ssh/authorized keys slave2:/root/.ssh/
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BB 5eA )G, 7F master 77 S A L@ “sshslavel” EEEHE 5% slavel, 0 3-16 Fis.
WREFTEZR, Ui EIEER R (B2 I0RER 170 /root/ ssh A A& — A3 . AT LA
JEIT “sshslavel” HIW7 275N E IEHf

hadoop@maszer:—s ssh slavel
Welcome to Ubuntu 18.04.6 LTS (GNU/Linux 5.4.0-150-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

89 updates can be applied immediately.
To see these additional updates run: apt list --upgradable

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

New release '20.04.6 LTS' available.
Run 'do-release-upgrade' to upgrade to it.

Your Hardware Enablement Stack (HWE) is supported until April 2023.
Last login: Wed Feb 28 08:56:49 2024 from 127.0.0.1
hadoop@slavel:~%

3-16 LEHEF

5. £ JDK

= HBNLL S Java, HEKNIAEAE (vi~/bashre), TECHREBRINU T HNE,

export JAVA_ HOME=/hadoop/jdk1.8.0 162

export PATH=SPATH:$JAVA_HOME/bin:SJAVA_HOME/jre/bin

export CLASSPATH=$CLASSPATH:.:$JAVA HOME/lib:$JAVA HOME/jre/lib

£ Linux 35548 & 7] ARG & 75~/ bashre H, AT BARC B 7E /ete/profile T, [X 52 5 X
B P # A8, TR RO 2w R AR R

6. %% Hadoop

¥ Hadoop 3.13 fi# )% F|/hadoop H ¥ hadoop-3.1.3 E iy 44 A hadoop, RJ i FH U1 F 64,

sudo mv hadoop-3.1.3 hadoop

1 N\ /hadoop/hadoop/etc/hadoop/ H %A% it B 1 HIC & S

(1) 1&4 hadoop-env.sh I yarn-env.sh.

7t Hadoop "', LA env.sh 25 SCAFIEH R E T & SR E.

&4 Java Fil Hadoop HIMAEZAZ BN T o

export JAVA_ HOME=/hadoop/jdk1.8.0_162

export HADOOP HOME=/hadoop/hadoop

(2) Bt & core-site.xml.

core-site.xml /& Hadoop )4 Rfd & S F, FEKE 0355 R, W fs.defaultFS 1%
B AR HDFS V7 7] #6432 , hadoop.tmp.dir 1§ 7€ NameNode. DataNode Z5 17 iUEE 1A 3 H 5% .

B, BT H%.

sudo mkdir -p /hadoop/hadoop-3.1.3/tmp
sudo chmod 777 /hadoop/hadoop-3.1.3/tmp/

HIR, fE<configuration>H MU E 3-17 A N2
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<configuration>
<property:=
<name>hadoop.tmp.dir</name>
<value=file: /hadoop/hadoop-3.1.3/tmp</value>
<description>Abase for other temporary directories.</description>

</property=
<property>
<name>fs.defaultFS</name>
<value>hdfs://localhost:90008</value>
</property=
</configuration=>

K 3-17 FECE core-site.xml

(3) FdE hdfs-site.xml.
hdfs-site.xml #& HDFS [} & S0, fE<configuration> B [ 7R N & 3-18 AR 45«

<configuration=>
<property>
<name>dfs.replication</name>
<value>1</value>
</property>
<property=
<name>dfs.namenode.name.dir</name=
<value>file: /hadoop/hadoop-3.1.3/tmp/dfs/name</value>
</property>
<property=>
<name>dfs.datanode.data.dir</name>
<value>file: /hadoop/hadoop-3.1.3/tmp/dfs/data</value>
</property>
</configuration>

K 3-18 Jid & hdfs-site.xml

dfs.replication KW B BIARLEBANEL, (ESEhRE =it 2 B dfs.namenode.name.dir 1
dfs.datanode.data.dir ( NameNode A DataNode A7 %12 ), [F ¥ core-site.xml H )
hadoop.tmp.dir At & Zf5, BEHR .

(4) Hc & mapred-site.xml.

mapred-site.xml & MapReduce [JHCE A, HT Hadoop HHAMFIEIZ A, FrbAEE
il =

cp /hadoop/hadoop-3.1.3/etc/hadoop/mapred-site.xml.template  /hadoop/hadoop-3.1.3/etc/
hadoop/mapred-site.xml

RIE R BRI 3-19 s A4S, #67E H YARN {24 MapReduce #2712 1THESE.
MR EARE X, BARZMFET RSTE Local X Fig17, MiASTES i U FigAT .

<configuration>

<l-- IBEMRE{TIEYarnE -->

<property=
<name>mapreduce.framework.name</name>
<value>yarns</fvalue>

</property>

<!l-- hadoanEEE LUF P’EIE = oE
<property=
<name>mapreduce.map.env</name>
<value>HADOOP_MAPRED_HOME=${HADOP_HOME}</value>
</property>
<property=
<name>mapreduce.reduce.env</name>
<value>HADOOP_MAPRED_HOME=S{HADOOP_HOME}</value>
</property>
<property>
<name>mapreduce.application.classpath</name>
<value>$HADOOP_HOME/share/hadoop/mapreduce/*: SHADOOP_HOME /share/hadoop/mapred
uce/lib/*</value>
</property>

<f/configuration=

K| 3-19 it # mapred-site.xml
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(5) Wit & yarn-site.xml.

yarn-site.xml FKRAC & YARN [)—485 5., yarn.nodemanager.aux-services Fit. & F /7 H & X
AR%5, f54n MapReduce [ shuffle. yarn.resourcemanager.hostname st & ResourceManager jf
b AE A SR N. — BiE TXNS4, YARN 22 H AN T ok T HAth ok
B RPC AR S Mk, 40 yarn.resourcemanager.admin.address. yarn.resourcemanager.address.
yarn.resourcemanager.scheduler.adress. yarn.resourcemanager.resource-tracker.address A
yarn.resourcemanager.webapp.address %5, yarn.resourcemanager.address F 115 B & 7 b 1 in) Fr 3
ik, 7% 7 vy i iZ Uk (7] ResourceManager $2 52 AT A FE R FH A2 746 o yarn.resourcemanager.
scheduler.adress Ji| T 1% & ApplicationMaster [{]15 [a] Hiudik, i i 1% bk [7] ResourceManager H1i#5 %%
VR BUEIR4E .. yarn.resourcemanager.resource-tracker.address 1% & NodeManager 17 7] 3t
Hk, @I 1Z k] ResourceManager VU4 /CoBk AHUT 4545 . yarn.resourcemanager.admin.address
FHT- 3B & TR A7 R, @it ik 7] ResourceManager &34 F #ir 445 . yarn.resourcemanager.
webapp.address FH 1% & X} 4} ResourceManager Web Uy [ ik, F 7 A 3@ i i 4t hik 26 0] 6 2%
EREEMSRE R yam-site.xml Bt B (5 2 W& 3-20 Fior.

<configuration=>

<t-- Reducer RERMIBHIAR -->

<property>

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

</property>

<1-- HEEvarnAIResourceManager BIiIHE -->

<property=
<name=yarn.resourcemanager.hostname</name=
<value=master</value=

=/property>

</configuration=

K] 3-20 yarn-site.xml {5 Bt &

(6) FC & workers,

R E workers S Master i piAEEBE A JLAS Salve 55, AAJFiEd FHLA M
fetc/hosts 5 Sk ] LAAITE % Salve 15 g0 B[ IP, FEAFIE(E . %30 R FAE Master i 51
BB RIA], ANFRZEAE Salve 7 L E .

touch /hadoop/hadoop-3.1.3/etc/hadoop/workers
K HABBEAE Salve JT s EHLA, WE 3-21 i,

hadoop@master: fhadoop/hadoop-3.1.3/etc/hadoop$ cat workers
master

slavel
slave2

K 3-21 Tid'E workers

(7) B1& %5 1) Hadoop 43 & #l| Salve 15 £,

scp -r /hadoop/hadoop-3.1.3 slavel:/hadoop
scp -r /hadoop/hadoop-3.1.3 slave2:/hadoop
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(8) BHITA T FINIA A&

{E~/.bashre UK B8 N Hadoop PR I5EAR &, 7 54 HBase. Hive &5 (1) & 3& I #2 ) 75

FPAT A IRAF

export HADOOP HOME=/hadoop/hadoop-2.6.5
export PATH=$PATH:$SHADOOP HOME/bin: SHADOOP_HOME/sbin

FENC B A AL & I R I R AN DI E AR R, T RE S IE BOICTE IE W R 30 21 8 3% A A1
Ole ATRAE “Cul+Al+F17, IR HABE % O, tyl, 78R A\ 2

SR 5 XS R A I BB S E AT
(9) 7F Master 75 g% 301t NameNode.

hdfs namenode -format

NameNode #% 310 J5 557~ N W 3-22 s

2024-02-28 1 153,087 INFO nam:node FSDirectory: ACLs enabled? false

2024-02-28 1 153,087 INFO namenode.FSDirectory: POSIX ACL inheritance enabled? true
2024-02-28 1 153,087 INFO namenode.FSDirectory: XAttrs enabled? true

2024-02-28 153,087 INFO namenode.NameNode: Caching file names occurring mere than 1@ times

P K A,

2024-02-28 153,094 INFO snapshot.SnapshotManager: Loaded config captureOpenFiles: false, skipCaptureAccessTimeOnlyChange: f

alse, snapshotDiffAllowSnapRootDescendant: true, maxSnapshotLimit: 65536
2024-02-28 16 153,095 INFO snapshct SnapshotManager kipList is disabled
153,182 INFO a Computing capacity for map cachedBlocks
153,103 INFO util. VM type = 64-bit
:53,103 INFO il. : 0.25% max memory 868 MB = 2.2 MB
153,183 INFO il.GSet: capacity = 2718 = 262144 entries
153,134 INFO metrics.TopMetrics: NNTop conf: dfs.namenode.top.window.num.buckets =
153,135 INFO metrics.TopMetrics: NNTop conf: dfs.namenode.top.num.users = 10

153,135 INFO metrics.TopMetrics: NNTop conf: dfs.namenode.top.windows.minutes = 1,5,25

2024-02-28 :53,145 INFO namenode.FSNamesystem: Retry cache on namenode is enabled

2024-02-28 :53,146 INFO namenode.FSNamesystem: Retry cache will use ©0.03 of total heap and retry cache entry expiry time is

600000 millis
2024-02-28 153,151 INFO il. Computing capacity for map NameNodeRetryCache
2024-02-28 :53,151 INFO il. t: VM type = 64-bit
2024-02-28 :53,151 INFO il. t: 0.029999999329447746% max memory 868 MB = 266.6 KB
2024-02-28 :53,151 INFO il. capacity = 2715 = 32768 entries

2024-02-28 153,414 INFO namenode.FSImage: Allocated new BlockPoolId: BP-1011906404-192.168.56.129-1709110793406
2024-02-28 153,460 INFO common.Storage: orage directory fhadoop/hdfs/tmp/dfs/name has been successfully formatted.
2024-02-28 153,520 INFO namenode.FSImageFormatProtobuf: Saving image file /hadoop/hdfs/tmp/dfs/name/current/fsimage.ckpt_ 0@

00000030030000000 using no compression

2824-02-28 16:59:53,642 INFO namenode.FSImageFormatProtobuf: Image file /hadoop/hdfs/tmp/dfs/name/current/fsimage.ckpt_000800008

0000000000 of size 393 bytes saved in @ seconds .

2024-02-28 59:53,660 INFO namenode. HNHtarageRetcntlanManagrr Going to retain 1 images with txid >= @
2024-02-28 16:59:53,684 INFO namenode.FSImage: e e clcan checkpoint: txid = © when meet shutdown.

2024-02-28 16:59:53,685 INFO namenode.NameNode:

/*ww*u*w**w*w**w*u*w**w*u**w*w*ww*w*u**w*w*uu*w*w**u*w**w*w*w

SHUTDOWN_MS Shutting down NameNode at master/192.168.56.129

R

hadoop@master: /ha a = |

3-22  NameNode #0512 N
(10) ££ Maser 5 £ )8 5 start-all.sh.

start-all.sh 19 7] | star-dfs.sh I start-yarn.sh fX# . $ATA2 5, FRHIA yes/no I, HiA

yeso {E Master %% g1 Salve %5 s I jps %, AR M BLANE] 3-23~1&] 3-25 fonitis,

7B Hadoop £ CLIEHH52 .

hadoop@maste
DataNode
NameNode

ResourceManager
NodeManager

c

condaryNameNode
Jps

3-23  Master jps %
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hadoop@slavel:~$ jps hadoop@slave2:~$ jps
6851 Jps 6369 IJps
6469 DataNode 6194 NodeManager
6664 NodeManager 6038 DataNode
K 3-24  Slavel jps HHFE & 3-25 Slave?2 jps BT

A O R GRS R GUE B Y B SHRAS — 8 EEOERAE AT S L, TR
B 28 5719 RAE . AT O R e b — SO IR AR RAEAE AN R O B R
(LR P P 3 R 38 R S R G X

HDFS {E— AR Y I AT A R g, Bk 1R Tt i, TUREHISE R 204075,
N EEREFPRMEE G RG APLEED, HA S TERE., @At sy gk, &
REE PR AT PSR

3.3.1 HDFS X &L

HDFS EZH 3 MM, 45512 Client. NameNode il DataNode, HDFS & DL 3 M A
RIBEITH, Erf NameNode iz 477 Master i £, DataNode i&{T7E Slave 75 £i. HDFS 2214 &
W 3-26 iR

NameSpace
SN )
75

L

o[ NameNode SR (R, B, o -
x*gé%/ AR 1""') /home/hadoop/data, 3, ...

Client

o Block ‘o
( ) I e DataNode
1)) kb s‘% CELHETTA0

oo | (0o (oo <2 oo |:||:|
oo| oo El

]
~ E V

K 3-26 HDFS 2844

(1) Client (EFﬁﬁﬁ)

FH 7 AT DU IS 28480 Linux shell #3447 77 NE# API 15 10] HDFS, % i@ FH P #0800
I o 7 i i T 5 NameNode &2 ., SKRECCFAE(E R @it 5 DataNode 22 H., SLILEE
RS N H 8

(2) NameSpace (fiv# %50,

HDFS KL G 2 IR B SCAFH 2451, 45T Linux 1SCHHHEASMRIE, #A —A
WRATRL /7, FrA STHERMAZ T RUEATTR, B ST R AT
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NameSpace 11 57 4E4 HDFS U REER S A PTG SO 5%, R B(E B DA Fh
WK ARAFAEAR MG |, Bldn 2 A48 (fsimage) %4 H & (edits). NameSpace
WFE RN (BRSSO HERTO A7 T W8> DataNode |, 177 HiX 2545 BA#RLRAAAE N A7
Rl MR IR SR ) B 23 id DataNode V#2587 AR B

NameSpace H NameNode 11 97 2, Fraxfdr & S EM ks COFGaE. MER. Hadk
MR RS, (AT, S BAEIR) #24 HDFS 105 FRIFRAALE edits H1.

(3) NameNode (ZFRT A,

Hadoop 1.x iz A& R —4> NameNode, Hadoop 2.x it 4 F] L1 B % /)> NameNode, 1H%EEA
Hadoop 27t R 5 —> NameNode 4T Active JR 2. NameNode H kB FLEAN I R G ar 4
26, EFRAPEREE S, AHERE Client ISV MIER (FTHF. M. BEand) ik
BRI

HH T NameNode {131 R4 ARG BIRMFEENAET, BT RS RER AN S
¥ H s& i NameNode FT7ENLAS ) AE R/NRFER], IX k52 T Hadoop A DataNode 1 &4
ANRELPRY e —Mekul, — AN SCTHRIJCRIE R B mE 228 9 K2 150 E 1 iasia) . R
A 100 AU, B— A3 SR — AR, R /DT E 300MB HAF; Wi NameNode
T RNAEN 64GB, A SRR REAE A I ACAN A

(4) DataNode (E#&77 /).

DataNode 1 57 77l SCPR AR, AT H 2 SR 152 515 3K, 1 5. NameNode X (47t
AN . MERTE4S, JEREIEHAF4E(E B4 NameNode, LLO B ALK FE 7] NameSpace & i%
TFfiE I HAR P13

DataNode ¥ HDFS ##fs LAE Hia He 19 T2 QA7 6 7 AR MO SR RS — AN S o SEFR
I, DataNode A4 7E [A]—/> H sk N AIEETA S, B R HRIR I 7 15K A B S5
M E, JF HAEE MR G T H 3%

(5) Secondary NameNode (&5 - 4ZFRIT ).

Secondary NameNode 7 Bl NameNode W& X KRG THPRSE S, B (TPAREE)D
{47 NameNode [¥) el (545 fsimage Al edits). Secondary NameNode & 7E VA KRG H K E
— M UK A B NameNode 5474 T4F, {H7F Hadoop 2.x 1R A T HA SREUXE .

(6) Block (H#Ed),

N RS RGN ERFE, HDFS KM | EBIRPAE v Bds 55 6. — DS AT BLy ik
e, BN URAAAEAN A ) DataNode |, 1XA¥ HDFS 3l AT AAFAif LU A HU R 4% 25 5 KA
Z I BARPOT P RE R, H P E BRI — A w8 .

5o 2404 K/ANATL KB FIEHRIANE, HDFS Zidas Bl K/ Mg 128MB (£
Hadoop 1.0 /& 64MB), #R¥ESCFRFEE, ] DL E R 256MB £ 2 5 K. HDFS i #iH 2 fir
DI EIX 4K, HEREDFHTFE. BT HDFS A5 82, R AR % & KD,
R UK AR, A SR A AR I, 233 B A ik b 1] BU AR st a4
N T Uk F R g R G AR, BARRA R B RN BAEERY, R Tk EAE 10
ZRIEA, EERE 100MB/s, N T EF-HER A AR RIE 1%, NEHRRTE ZE 100MB
Fedi o BARPOR I 7 — MR — AN KU 2 i B R S i, k> NameNode (1) A4
TEVHAE, SEINEEREAAAE ORI 5 E
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i EE R AR HRE YU S HDFS e IR, JEAZER A A, B, —4
SCAFN 200MB, B AN S, — DM EEESOY 128MB, 53— MRSy 72MB 1A
& 128MB.

3.3.2 HDFS #FH#[RIE

1. HDFS S¥iEHRIE

7% P Ea] HDFS S 8dE, 155 E IR NameNode 815 A AT LL'S SCAE 3R A3 30 F
Hm ) DataNode, A 5 2 7 B 44 MU 1 S8 Bz A& 1 25 #H R 1) DataNode, AR
P E PR DataNode 1 51 1] HAth DataNode & HIBHE R EIA . VEAH D ERUIR .

(1) & ik NameNode A% AL CA4F1E K . NameNode X 5 AL H H A1 SO #EAT #6
A, HWR G LB, JRmR o ik mA A AR .

(2) B SR EAL SRR O VE B S e B, SR e S i B U2 B ER B
B CIREIARBATER N3 BRIy 3 ASFT 128MB,  BIIAZ %5 7 i € 1D, 7] NameNode
R b — AR

(3) NameNode £ #4552 F i L B K A 6] DataNode {5 5., WHRME BN E, B4k
224t B 23R [ [J] — N HLEE 5 S DataNode F1 5% —MHLAL K DataNode. X 8% FR A 42 B
s

=

o

HDFS 5% FIAL 4L IE 0 S R B2 T+ B 1 mT S o nl A X 445 5 (KR FH 2R . K7 HDFS
S — RS AT S B2 ML TR AR R b, ASEINLEE BB & HLES 18] (13815 75
BT WML fERZHEAEIT, [F—HLEEA B G LA A 58 2 LA RIFLEE P & 0L
P TE] A T8 K B — AN HLER R AN A3 R, NameNode 7] PATf & 54> DataNode )@ FIALZE 1D,
— AT ERAEL A LA 1 SRS A A2 s B A A TBAE AN [ IALEE b, 3R o] DU 2B 1E 2 B LB
FABTHAR I RS, FF H VRO i 5 78 20 R H 2 A HLZE T 56 . X P SRS 1 B n] DA
RIA S o SR, AR T ARG O T M AEIME . B2, BFOVXMEIRN—15
BAE R EAL AR B Z AL, Freism 7 5AR 0. EXZHEIENT, BIARER 3.
HDFS A7 R B 20— A B AAE AE A AL 0757 5, — N RIATE A — B2 5 — A
Wb, BE—AEIABAEAFAZERAT 5 b X PSRRI LA A R AL, T DA
& T BEAERECRE . HUBE I R H T SR IR, BT DA AN SRR AN 2 52 e E i (1) v SE
AP R M. SbFER, OSBRI BAERA (A2 =) ARIBIPLEE E, B DU SR ek
T B I 7 B N A T T . EIXPRERES T, RIARIEAZ B A FE RIS E
: =02 —WRIAE—DNTE b, =02 ZWRIARE—MPEE L, HALEIAR 5) 50 A0 a5
NHIHLEE . 3K — SR AR AN T A T SR AN S U R A O R B TS BT RE

(4) B P uifE BB R 2 BT S0 BUHE AFE A, MR NEE T — MR
K/NES, 22 A NameNode 3RHUEL FAE [ DataNode #13%, < J5 2355 v A2 — >
DataNode [ R, JHGm AL, X4 DataNode 2 — /N5y (4K) HiZCEE -
JEBANAMAE, R 2B X L i 4m B % — > DataNode, % —/> DataNode th[FItf:sr—
INER A BRI I B NG, RIS AR 45 55 = DataNode, KIEISHE. XFEIZEZ I H
AR B2 JG s FREIXANFHE Herg far 56 B 7 i o 75 1 NameNode  B¥ HAL 5 i, IX B %
NameNode 74 2B HoddhifE 8. il #EHE.
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(5) B—AEHEPAL 5 56 15 238 F [RIRE B 07 20AE 5 T ) s B B 2B AS S B AE
FE o
Q@ FRMNERHE A RPC AR, & il Client Protocol 55 NameNode #1E,
NameNode F1 DataNode 2 [d]{#i | DataNode Protocol 22 H.. fE# it I, NameNode A& L5k
#2 RPC, T2 MmN K E 2% 7 i ek DataNode [t RPC &R . 2% /i A1 DataNode 2 5]/ Socket
BEATE PR ALy, & i A1 NameNode 2 [7] %2 H R H NIO F 2% 1) RPC.

@ HDFS f H 7L

@ TEHHE L I 5 H% i3 15 1f NameNode 2 11, #0154 NameNode %5 4L, Hi4

@ FEFLE IS, B AL Y Ao 82K FH BB B R SR AL S 28 3L, A i 37 56 s i 1 [l
SR Vi o

® fERAEHI, WRAE—-GHHEG (MR %A S8, AemiEgsgR, R
1T DataNode £ 5 #17] NameNode VL H 515 5 . W5 & B 5+ % , NameNode 2345 1% DataNode
HHIBRAR AR E N G RBIA . W EIARE D T RAME, S N2

ZAf: NameNode JH 3G 2k A—MRAZ B AMFRIRES, T 2aiin
NameNode & N2 AT 505 e i 41 . NameNode M i) DataNode $2U0.0 Bk 5 AR
S BRSSO 7 A DataNode Fr FIEER IR, AR IEE — M EEm
BNEIAK. 24 NameNode ol A A 204 P 1) B AL H 38 203X A4S de /MBS, 2384 DL
MEPNARLENR; E£—E B0t (XNMSHTRE) MEIEY: NameNode il fi A
NG N E—E4N 30 #PEEFAFIf [A]), NameNode K518 H 2 2B AIRES . Tk
NameNode 237l & i A MRS E I L B AR AL BHE EEH , IR IX L0 P 5 i) 21 H A
DataNode I

2. HDFS EHIRAIRIE

2P b BRI A SO 4R R i% %S NameNode, NameNode 3RHUCHFRITER (FEE
Block IfEIN BAG B Rk ISR F . 2 P w4 1R [H] 145 B4R 2 AH B2 ¥ DataNode i/
REXSCAF () Block FEAEZ P v A H3EAT B4R 1B NG FF TSR BEAN SO AP R T

(1) % i m) NameNode &2 RPC A, 15RO EE .

(2) NameNode i & SCAF & EAFAE, WERAAAENZRBOLAFR 0SS (Block 1D JXf B f#)
DataNode 15& ).

(3) & il B o5 JB 5 32 B — A N 4% BE 55 536 1 DataNode, 4K 0 SRSz EUREAN Bdis B
P e BRI E R, WIRBUR, &P e ik i 5 4] DataNode 153K

(4) DataNode 5% /Ui # 37 Socket 14z, &M N EHR . & P vl B0 50 2247 2 A
Hi, ZJEEANIE

(5) MRxAL R T EARDL, B35 I 58 .

MHEAS DataNode K HHAR P A T e 2R ET, 08 AT §8 /2 HH DataNode A7 1 £ 4
Wy PIRARR B B Bug i 10. HDFS 2/ i Bh sl T %t HDFS 3OO A 28 R RS B8 AT
B B e R — N HDFS SCHFI, 2R X A SO AN A e e A, I e
R R — A B i B2 SR AEAE [/ — > HDFS Z 720 R o (& kBN S G, &
2>t A DataNode 3 B 04 (R 50 A1 -5 ST R S A 2 15 UL IC « B SRANULES, %25 7 v ]
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PLige 6 M\ HoAth DataNode 3 HUiZ B4 B gl A .

3. HDFS MipR#EiRAIRIZ

HDF'S il 3 2080 ()i AR AR 7 5, PRI .

(1) % i) NameNode &2 RPC A, 15 R MER . NameNode fa 25 H G2

(2) NameNode I SCAFHIAHICTGE B, IAEf SO ERE P ) DataNode & I FRIEK

(3) DataNode fifIBRAHCH R, & [F]45 545 NameNode.

(4) NameNode & [7] 45 B 2575 7 bt

2 FH P BN FH A P I B A SO I, 3X AN SO FE A S22 A HDFS il o 2Bk |, HDFS
SR A E A A4 IS Bl ftrash H Sk RECFILAE/trash H Sk, %0k v] DA s
PR o /trash H SAUERAABE MBS SCAF I de fa R AS o ST AE /trash HHORAE (RST8] 2 A g
H AT BRI B A2 M B /trash H OR BE IS [RIEE S 6 /NSO 248 i iX 4 ) 1], NameNode it
SRS A A A R, IR ST A S 455 2 ST AH 58 BB BRABORE T

M NSRRI A BRI E, NameNode <4k 8 (B AR . T VO BRAS W i 2
¥ 1%45 B L1445 DataNode., DataNode FENLFS BRAH R B RS, 2 9 D0 A3 Hh i 23 N 2 A] . [F)
FE, A setReplication APT 45 HRFNAEFE b 25 PR 2 A Y I — 2 B ER

3.3.3 HDFS 3%

HDFS {1995 6] 5 A P, — 2 HDFS shell 7, —#i/& Java API /75, HDFS shell
fir 4 NA% H hadoop fs 5 hdfs dfs (Fr g W @i i/ hdfs dfs J7 A1) . B 1) HDFS shell
i A #B A URI B 421E NS % . URI A& RS2 scheme:/path: %t-F HDFS X 545, scheme #&
hdfs; % T A SO 5248, scheme /& file. it scheme /& A ¥ A, W AR INTE &, ERILJE HDFS
ARG, —/> HDFS 45k H 3%, Ui/parent/path, 1] LA/ hdfs://parent/path, BY ¥ 5 &
A [{]/parent/path.

HDFS shell FJH7%A1 Linux shell 7 HERAALRL, 1T LLEIT help S & B VEAFB), Wit
E s £ (35 1) hdfs dfs -help Is. N FH a2 — N 4.

1. $TENSCHFIFR Is

hdfs dfs -Is hdfs:/

BREA A UG ) HDFS R4 EkAe, RUfial AR H S 0 H SORSCAE, A2 75 10 BLIH 1
T Hx

hdfs dfs -1s /

ERINTE L R Ui HDFS R G R H 5% .

hdfs dfs -Is /package/test/

Vil 45 HDFS R4 F 54 H .

hdfs dfs -1s -R /

VTR HDFS R4 N i B AScft, a1 Hx.
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2. Ef&3CH put

hdfs fs -put file:/root/test.txt /

b test.txt SCAFF] HDFS MR H 3%, HDFS MR H 575 0 [Fl 44 3CfF, 753 4K “File exists 7.
hdfs dfs -put /root/test.txt /

a2 F L.

hdfs dfs -put /root/test.txt /test2.txt

FALIFE AT 4N test2.txt,

hdfs dfs -put test].txt test2.txt hdfs:/

— K AR Z A E) HDFS #8648, KA IR AR 47
hdfs dfs -put /root/folder /

BRI R

hdfs dfs -put /root/ folder /new folder

b IF E by AL Sk

hdfs dfs -put -f /root/test.txt /

EAEAHY test.txt SCAFF] HDFS AR H 3%, W12 A R4 SO 8 i
3. TEXH get

hdfs dfs -get hdfs:/test.txt file:/root/
SO RIA M H 5% .

hdfs dfs -get /test.txt /root/test.txt

SHSCPE R A H SR I E 4 .
4. EHIHcp

hdfs dfs -cp file:/test.txt hdfs:/test2.txt
MA A il £ HDFS

hdfs dfs -cp hdfs:/test.txt hdfs:/test2.txt
M HDFS % ifi| #] HDFS.

hdfs dfs -cp /test.txt /test2.txt

M HDFS % ffil| #] HDFS.,
5. MERSCHE rm

hdfs dfs -rm /test2.txt

MEs: HDFS H 1 test2.txt S04

hdfs dfs -rm -R /root/
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Ml HDFS H root H 3¢ FHIFTA LA
6. fJiE3# touchz

hdfs dfs - touchz /mewfile.txt
7t HDFS A1 1% 31 A4 newfile.txto
7. BIEETHR mkdir

hdfs dfs -mkdir /newdir

7£ HDFS #1178 349 newdir.

hdfs dfs -mkdir -p / newdir/newdir1/newdir2

7£ HDFS " @il 3 £ 28 50152
8. BENXH mv

hdfs dfs -mv /test].txt /root

¥4 HDFS 1) testl.txt #2530 E root H3E T

hdfs dfs -mv /test].txt /test4.txt

1A B R H Ay 44 R
9. BAX appendToFile

hadoop fs -appendToFile file:/test.txt hdfs:/newfile.txt

A I SC A ) 2538 N2 HDFS 344
10. fEXCHRPR chmod
PR A Linux shell 64 4 A

hdfs dfs -chmod -R 775 /tmp

W tmp H ST BT SCHFRIBR B 2508 775
3.4 MapReduce

MapReduce e fit 17— B GAL I gy, e BARRLE “armine”. FP A%
fi /] Map A1 Reduce b #UMt AT LLSE AT AU . EARKIMBTTE T e N BAEA S0 A7 2OF
ITHRRERITEOLT, KRBT ES MRS L.

(1) Map R¥G15T “70 7, RIHER MRS 0 MNE TR RS BEARH AT DIFATIH5E
WA KA. ff)a, R TAESS BRI EA R, A “Hdaish,
27 RN, XRS5 2 o B BRI T e Y BB AT

(2) Reduce PR £ G 53%F Map [y BURIZE RBEATIC ., IR R 28 45 R4arik 4y HDFS.

3.4.1 MapReduce iBi5454

MapReduce & —FIFATIHE AR, WTLMERH Z2MiES JF &k, W Java, Ruby. Python,
C++%5, MapReduce il G AITHSTAE 2040 75 B2 5 B E AWMy 17, AT R
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AT — N RS RN T O FIRESE . F2F RN T 2000 H R E ) BAR TR A 2, Y
o 5 /b B I AL 3 R A B v 0] R )RR AR RIRT, TS BAR AR SE BOX AN FRAT T AR 5%
IR I 2 RS E A0 TR R, A THREMEG LA M A A (3T B H T A
MR B AR A

(1) map(). map()eR%LLL key/value BEEXTE NHI N, LA key/value /E N . MapReduce
MEZE 2 B 24 i AR 1% 8 key BT HAFHET, @ H 283024 Map {£554T, Map 4£5%
PATE R K 45 R B ANA AR, idE HDFS XX R4 .

(2) reduce(). reduce()pRi%L LA map()eR £ ok &5 BAE NN, A IFAHIA key B value A
J&, AR A — 251 key/value 7 9% H 44 H 5 N HDFS 1. MapReduce HEZE 2 ERINE ) —
A~ Reduce, AT LUEMALE R E 0 MELZ A Reduce {F55 .

MapReduce $&{ft—AG—HTHEAMESE, W58 U SAR S5 Al 0 RO BE B0l (0 70 AT A7 i
Ay, APEHE SFEARSNEL, 4REIRICEEER, REEE, RECPE, TR
RELACARBE, ALPE AR 401 md AR I A 2R RO &

(D AESWREE: 1M — MR R IR Z N EAT S, AR5 REE D) RE 3 24
TUNIXLERN 53 5 (T BEAT 55 0 FC ANV S v 5015 i3 (Map 719 sB) Reduce 75 5); [AJI 47 B i 4%
LAY SUHATIRE, JF 415t Map 15 BT 0 [FB46]; 07 AT — St B R A AL 3,
Wt et KT EAT SR 2 & AT . R TE R R N R .

(2) B/ EEAL: T D BIRIEAE, — DN EEAREN R AR B, B —AN it
S USR] BEAC B AR HOREAE b o A AR A s, X SEEIL T AT I s S vk
ATIZ AN AS AL Bt A BRI, P TR A m] T ORI 2 I AR 25 1% 7 L CB g AR S
L), ERISATBE N T E A HIATLZE b S40mT F 1T A BLOs /b T84S 4B IR .

(3) HEEAREE : 78 DU i A IR 55 45 44 B R B MapReduce AR, 7 sAl A (=
Bl BESE. WA AR Bug 294, [k, MapReduce 75 22 REAR I % 25 H£5 1
R FEIRBE S ECHT T R AT R AT S

(4) A B E CE R R 5RO 75— R 0 A0 s A7 A0 S
RGP, SO RG R EIE B BRI AR S AR b, (EIRFFEEAN 2L
PAEZ I E SO — e BB s SR A T RBEEE A AL, 2 RG I E A A
L) 2 25 A7 1 PR

(5) Combiner I Partitioner: Jy [ Jii/bHHRIE(E T4, iR &5 REHE 1\ Reduce 717 sl
5 BT & (Combine) AL ER, 1 ELA [FIAE B M HUE & JF 8 — il S 8 5 #41%; —> Reduce
AT AL R PTRE KR B 20> Map 1 s, R, Map 1 s R Rl 25 SRR A — R 1
FUG AT IE K5 (Partitioner) ALEE, DALRIUEAH SCEHE A 3% 2 [F] — 4> Reduce 75 A

3.4.2 MapReduce 3E#

MapReduce #Z AT HIJ6 G0, K34 i Ginput split). Map. Partitioner.
Sort. Combiner #1 Reduce M, FHrf Partitioner. Sort 1 Combiner i % Y #7#5 N Shuffle,
MapReduce TAEFAEUTE 3-27 iR,
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Reduce task

Map task partitionOH Sort H Combiner\ pa?‘tpiltiit(())no
M
a % ;pi}: \| merge |—>| Reduce |—>| HDEFS |
is :
P ‘1panition1 |—>| Sort |—>| Combiner I/ split]

partition0
Map task partition0}={ Sort |- Combinerl\ spli0 Reduce task
M partition
a % Zpilkl q \| merge |—>| Reduce |—>| HDFS |
P - isk | N i
‘Ipanitionl |—>| Sort I—>| CombmerI/ pa?'tpiltlitolnl

K| 3-27 MapReduce T{EFE

(1) #A4rF Cinput split): 7E#H4T Map 1F5H 2 HI, MapReduce 2 AR B N\ SCAF1H R 4
NGRS BN A3 —A Map 4155, At Map A£551N 802 A 73 ke 1.
Map MHT 52 A splitsize=max[minimumsize,min(maximumsize,blocksize)].

blocksize NCAEEHL R /N, minimumsize 1 maximumsize 7] UAZERC B XA B, WH X
B A% splitsize HIA/NERINEE T blocksize, Bl 128MB. R¥H =ANMANSAE, KA1
64MB. 129MB F1 256MB, 74 MapReduce &4 64MB AR N—AN4AN 7 Fr s 129MB
ARG Fr (128MB A1 IMB), 256MB U 2NN F (FiE 128MB)),
—HH RN, A REBI T Map /155, (H2%A Map (E5512 B A —FF.

(2) Map BrE: J8id HE X map) R ANEAR 77 Fr, i key/value BB X R FRE
WAFZZITIX, IXANZE T XL [ THRAFEI Map 4 &5 58, HERAK/NE 100MB, Ff HAERLE
A BRI AN X B — AN RE (BRI 0.80, 23 X R/NATIRE AR & vl e B 7). 2425 i
X AFIE B MBS, A2 2 BL— i S i 7 e Ar i B g i v, XA R Spille 53
GNP 20% N A7 AT LAGR S 5 N BB NHERLIEE, B AR SN NFERELBEATIRN .
RGAFIXN T, Map B FHES NNAFIIERAE, 1ES NWELERAE 7 5 BRI T B NN AFHRAE .

(3) Partitioner B E: X Map A HH A 25 AT 70 v, DB R — 20 2H (0 s <2 45 [F)
—~ Reduce #bH, —~ Partitioner Xf & —A> Reduce {EMV, Wit2 314 JL1 Reduce i<=H J1
/) Partitioner, Partitioner ffI>K k7€ Map P24 1) key HIWME> Reduce SRAGFE, BRIAALFE K A X
key #£47T Hash 1257 J5 Fi X Reduce HUURE . X7 X A28 T3 Reduce AL HERE ), {HSE
br_bErTRe o AL “BaR MR s, WA key B REMFEEEE, WA 20 7555dE, mH
fFTA key IHAZRA A A 200 65, Z2 MM Reduce AbBEHIIE, 2318 B MT 55 Ab 21
SIEE A, O 7R IR A G U R ZH 7 B € X Partitioner.

(4) Sort ffrB: R4 key %87 4Tt FHEF -

(5) Combiner FfiB: Combiner [ Bl LA F ik %2 B AT, X2 — DAL Reduce
PAE . BORAE Map AR RS RTI— NG FFE R key (ERERME, IXHFE AT DA 4517 i A
WX 28 AL o A2 BT BB ARELE B Combiner, 48 i ) & Combiner FJ4i H A REFZIM Reduce
AN B, iR R SRk, R AE B/ ME W] LAE A Combiner, {H A K3
fHREASBEA# F Combiner, 750 Reduce 233K H bv B SIAE KR 45 5 .

(6) Reduce FTE: B B L, vJRLAA, W@ R aaia i —sekg . 18
Reduce HAT Z B2 #1> Map H Partitioner AH B2 & F-HEF, HHATHSE RARMAE HDFS |

N

\/
~ | [

14
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T T A B TR A R PR AR A AN I R
(1) B, ORI R JE BN 28 S 4247 70 EE Bi<key,value>, FH key [F{EZAT
A, WK 3-28 Frx.

; SCAEEL (0, “hadoop is good”)
hadoop is good (14, “hadoop has mapreduce”)
hadoop has mapreduce (34, *hadoop has hdfs”)
mapreduce is good LAER (0, “mapreduce is good”)
mapreduce is a model (17, “mapreduce is a model’)

K 3-28  SECCA

(2) $ATHE X Map, Wi (1) H#) value 70— NN Ha], AN SR CHT key/value
BEMEXT key, 1 EN value, W1 3-29 FoR.

(*hadoop”, 1)
_ ("is", 1)
(0, “hadoop is good”) map ("good”, 1)
(14, “hatzloop has mapredgce”) (*hadoop’, 1)
(34, “hadoop has hdfs”) (*has”, 1)

(“mapreduce”, 1)

(“mapreduce”, 1)
("is", 1)
("good", 1)

(0, “mapreduce is good”) (“mapreduce”, 1)
(17, “mapreduce is a model”) (“is”, 1)
(“a”, 1)
(“model”, 1)

map

Kl 3-29 4T HE X Map

(3) 133 Map J7 k4 <key,value>% J5, Map 84T shuffle iId#2, BRI 5 &IF,
7EBEER A Reduce FIHATEE N 1, 183 Map I &M 4R, wiE 3-30 .

(‘hadoop’ ™) fgood. 1) (‘good", 1)
(", 1) sort (thadoop’, 1) combiner (“hadoop”, 2)
("good", 1) (“hadoop”, 1) (*has” 1‘)
(“hadoop”, 1) (“has”, 1) ("is" Iﬂ)
s - 1) e ) (‘mapreduce”, 1)
(“mapreduce”, 1) (“mapreduce”, 1)
(“mapreduce”, 1) (“a", 1)
("is", 1) ("gc.>od”‘ 1) (a”, 1)
("good", 1) cort (“!s“‘ 1) combine (”gt?od”. 1)
(“mapreduce”, 1) ("is", 1) ——-mo ("is", 2)
(“is”, 1) (“mapreduce”, 1) (“mapreduce”, 2)
(“a”, 1) (“mapreduce”, 1) (“model”, 1)
(“model”, 1) (“model”, 1)
~"
shuffle

K] 3-30 AT shuffle i 72
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(4) Reduce JE5F M Map B2 18R4T & I0HEF, A2 P E 2 X1 Reduce J7i2:dt
T EE, 13 E1E <key,value>Xt, F¥4 HimH #) HDFS I, Wi 3-31 Fris.

(‘good, 1)
(“hadoop”, 2)
(“has”, 1)
(is", 1) (“a”, 1) (fa", 1)
(“mapreduce”, 1) (“good”, (1,1)) (“good”,2)
(“hadoop”, 2) reduce (“hadoop”, 2)
(“has”, 1) (“has”, 1)
("is", (1,2)) ("is", 3)
& (“mapreduce”, (1,1)) (“mapreduce” 2)
(“model”, 1) (“model”, 1)
(a”, 1)
("good", 1)
("is", 2)

(“mapreduce”, 2)
(“model”, 1)

K 3-31 Reduce #:1F

Hadoop 1.x MapReduce HEZZH JobTracker 1 TaskTracker 3t [F]ZHf%. ' JobTracker /&
Master 15 s EHEHFE, AT —MELR IrE RS I R EA 14T . TaskTracker /&
Slave 75 & _ERIMNIHEFE, A 5T3AT B JobTracker FRIRHIMTESr . HARTAERAEIT o

(1) PRI G, JobTracker H LA NN M5 H R BAFAE, WIERAFAER [ F
W, WRAEEA R IEAL

(2 HHEAE AL ISR AT ID, R Jar @, {RNECE SO &
Fris B4 LAL 3] HDFS. XU EAAFILE JobTracker & [ 1 AZAEML G F) ST, SO
Fe 44 RZ AL Job ID.

(3) EMkAE JobTracker TRAAENVEAF, AE Vi BE &4 REAH OGS0 Hodb AT IR B2 G
FEREA et et . THE BRI R AT AR =R D .

(4) VRNV BE A8 R FEE AT I, 2 ARAE S A SR AT AN 5, BRIl i — A
Map 1155, HH¥ Map (£5553FL 4 TaskTracker P47 . R4 “HHEAHAL” JFN], Map (5%
Wy e 25 5 4 % Map A A SO He ) TaskTracker b, [RIEPEFEF Jar AENILE R E
#i| %1% TaskTracker I, & 5#7#—> TaskTracker S SRIZATAESS

(5) TaskTracker £:F%— B8] 245 JobTracker KixE— A0k, 451U JobTracker ‘&K SR TE
17, ARy, OEEIEHEH TIRZEE, WbHl Map (£S5 BRI EEES . fFTA Task
PATTRE G, BEAMEAT KT .

3.5 ZooKeeper

ZooKeeper £E#f & —4H ZooKeeper k%G, EANIILEMAE, AL E W H K
ZooKeeper JIR55. ZooKeeper & — MRS, HTE B MR A ERE L.
w5 A% . 1E ZooKeeper ZEHEH, £~ ZooKeeper IR 528 WA TAE, J:[E 44
—> ZooKeeper g%, VAYEmH o] PRI ARV
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3.5.1 ZooKeeper fE&f

1. ZooKeeper B T{E#HI

¥ ZooKeeper MUTH5 M BERBEME, &g — TS FH A B H o A R 55 8 2E
HESR, S TTAA A BER RGO, REHE M M. — B s rR A K
AL, ZooKeeper HtKF 7 BTIE AN CALE ZooKeeper by it 1) IS 6 U0 52 3 it HE AF I 1) S5 B o
XMW, ZooKeeper= RS + BEIHLH.

2. ZooKeeper {9455

(1) ZooKeeper s&—/ M5 # (Leader). £/ NERFE#H (Follower) ZHLHIEERE,

(2) Zookeepe HERFH N EA L HLL BT HiAFIE, ZooKeeper HEHFFREIEH M55. Pril
ZooKeeper 1& & 23 A EL 6 55 A%

(3) wJmEdE—2, B Server fRAF— M AHFEIMEHEREIAS, Client Joithid s 3|HEA
Server, H#E#E— BN,

(4) TG RIFFHAT, BIskE F— Client {51 K 1% H R BRI AT, Bl
HESEH

(5) BHRERR 1%, B —XEHE R AT AR

(6) SEWIME, BRFE—sEWAIFEE N, Client A3 & 44 o

3. ZooKeeper RIEIELEH

ZooKeeper #5458 5 Linux XA RGR KL, 8K Ea] DIEVE BB, AR08 —
/> ZNode. A ZNode BRAREHS 776k IMB 1%dlE, %> ZNode #5A LAIE I H 2% 44 4 o —
PR

4. ZooKeeper BRI RiZE

ZooKeeper IRMEHIRESBIEG RS G HEEH. G EHEH., REH80E
B AT

(1 F—maks%.

EAMAME T, &% FENNH/NRSEAITH —dm %, BT Flu, IP ARG wfE,
M4 2 Gt .

() gi—EEEH.

O AR T, RESHFFRP AR . —RER—NEREF, a1 A iSRS
Be—2), W Kafka 8. NECE CHBESE, A ERWPGERD R &8 E.

@ MEFH A H ZooKeeper SLH. FKGHIE 5 S N\ ZooKeeper L [J—/ Znode, %
AN A 45 2R T X S Znode. — H. Znode H IR B E IR, ZooKeeper K i 154N 25 7 vifg
k25 45 -

(3) G—EREH.

O EHMARET, S BRI SEPRES L D ER, RS T m SRS M — 5
W

@ ZooKeeper A LS S W57 ARG AR L . APEET 45 25 N ZooKeeper [ f1—A>
ZNode, WEWFiXA~ ZNode A 3REUE [P SERRAS AL
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(4) Wi B LR
PR RS S B2 L T AR AL
(5) BRAnEE .
{E ZooKeeper Mt € 25 HET VAL, VT I MO/ 0 55 B8 25 AL LR RR 1y 25 P13
k.

3.5.2 EBE ZooKeeper

£ ZooKeeper FERF S T R B LU EIHLARIERE E3) T, 4 ZooKeeper 5%t /& W]
M. Bk, ESEHRE LEE ZooKeeper fiF A ENIA, XHEWRA 5 G4, HE3
G IEH TAEN RS 5 . 78 H AT i sebaAE =i, —/> Hadoop ik £ A =& 717 sl &
H Master, RIFFAEPA TS #2223 ZooKeeper; IR LASEEG N H I, W LK FITA 5 mi#h 42
4 ZooKeeper J:1E A Master 1 H .

KA ZooKeeper WA /& ZooKeeper-3-4-5.tar.gz, ] LATE Apache HI'E M R, T#
Huhik >4 http://apache.fayea.com/zookeeper/ .

1. RE

B F#IF 1) ZooKeeper U FAL %] Hadoop HEREHF) Master 5, a4 “tar-zxvf
apache-zookeeper-3.6.3-bin.tar.gz-C /hadoop/ 7 ¥ HAE %

2. L& zoo.cfg

(1) AT,

sudo mkdir /hadoop/apache-zookeeper-3.6.3-bin/data  /hadoop/apache-zookeeper-3.6.3-bin/log
(2) #XN ZooKeeper H] conf HgIEEK zoo.cfg.

cp zoo_sample.cfg zoo.cfg

B4 zoo.cfg IR ZEUITT o

dataDir=/hadoop/apache-zookeeper-3.6.3-bin/data
datalogDir=/hadoop/apache-zookeeper-3.6.3-bin/log
server.0=192.168.56.129:2888:3888
server.1=192.168.56.130:2888:3888
server.2=192.168.56.131:2888:3888

Fx 1 dataDir [N B RBISL, AR E S B HE.

(3) f£/hadoop/apache-zookeeper-3.6.3-bin/data S A4 J& T Al myid 14, B HAEZMCH 0.
BRI, server. 5 T U BUE 20N 5 TH TP FP A myid (4R 55—, B IP 2 192.168.56.130
Y b myid B8 1, TP N 192.168.56.131 ()75 s b myid (B4R 2.

(4) 53| slavel F1 slave2 5 5.

scp -r /hadoop/apache-zookeeper-3.6.3-bin/ slavel:/hadoop/
scp -r /hadoop/apache-zookeeper-3.6.3-bin/ slave2:/hadoop/

3. BEMEAMTRNETE
fE PATH {8 K FE ¥~ ll/hadoop/apache-zookeeper-3.6.3-bin/bin.
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4, /A“ft
=T A B A8 4T zkServersh start, J3 305 A DLl i zkServer.sh status & &
ZooKeeper E'JkﬁTz{j(,L,\, HAaHEER — N1 E78Y leader, HAFTA T 534 follower, Ul

K] 3-32~ & 3-34 ffi7n. ZooKeeper [f] 1&%5% N QuorumPeerMain.

hadoopmmaster f er-3.6.3-bin/bin$ ./zkServer.sh status
ZooKeeper IMX enabled by default

Using config: /hadoop/apache-zookeeper-3.6.3-bin/bin/../conf/zoo.cfg
Client port found: 2181. Client address: localhost. Client SSL: false.
Mode: follower

Kl 3-32  master 3 & ZooKeeper &4 MR

hadoojZooKeeper JMX enabled by default

zkseriUsing config: /hadoop/apache-zookeeper-3.6.3-bin/bin/../conf/zoo.cfg
hadoojClient port found: 2181. Client address: localhost. Client SSL: false.
ZookKeiMode: leader

&l 3-33 slavel 5 5% ZooKeeper & 47K

hadoop@slave2:/ e per-3.6.3-bin/bin$ ./zkServer.sh status
ZooKeeper JMX

Using config: /hadoop/apache-zookeeper-3.6.3-bin/bin/../conf/zoo.cfg
Client port found: 2181. Client address: localhost. Client SSL: false.
Mode: follower

K 3-34  slave2 ¥ & ZooKeeper i1 R

Hadoop " {4Z% o fic B SCAF A ek 2

Hadoop 3.1.3 /] Block K/NAZ /b2

#%:\fk HDFS i & 2tt 42

f&ii& shuffle [t TAEJREE.

ZooKeeper SEIUEAR K AT/AT B IHLEZ A4 2

[ R N S





