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—. HDFS #0241

1.1 NameNode N A~ HLE

BEASCAFBRAME S 150byte, —GIRSSEE 128G WAF B, BEAFfik 2> SCAF B
g ?

128*128%1024*1024/150Byte=9.1 14

NameNode PAFERIN 2000m, U1 ARSS#s NAF 4G, NameNode HAFFTVARCE 3G.
1f hadoop-env.sh XHHECEUW T

HADOOP_NAMENODE_OPTS= Xmx 3072 m

hadoop-env.sh TR Hadoop H)WNAEASNA L)

# The maximum amount of heap to use (Java -Xmx). If no unit

is provided, it will be converted to MB. Daemons will

prefer any Xmx setting in their respective OPT variable.

E=3

There is no default; the JVM will autoscale based upon machine

# export HADOOP HEAPSIZE MAX=

#t The minimum amount of heap to use (Java -Xms). If no unit

i

is provided, it will be converted to MB. Daemons will

+*

prefer any Xms setting in their respective OPT variable.

E=3

There is no default; the JVM will autoscale based upon machine
memory size.

export HADOOP HEAPSIZE MIN=

ADOOP_NAMENODE_OPTS= Xmx102400m

% NameNode AT

Tom@hadoop102 hadoop-3.1.3]$% jps

w ‘

136 JobHistoryServer
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[Tom@hadoop102 hadoop-3.1.3]% jps -heap 2486
7 DataNode HWAT
MinHeapFreeRatio = 40
MaxHeapFreeRatio = 70
MaxHeapSize = 478150656 (456.0MB)

BE K hadoopl02 _EH) NameNode A1 DataNode 5 H WAFERE H 3 FCHT,
HASE ., ARIBEH,
https://docs. cloudera. com/documentation/enterprise/6/release—notes/topic

s/rg hardware requirements. html#concept fzz dq4 gbb
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NameNode « Minimum: 1 GB (for DataNode Minimum: & GB
proof-of-concept Increase the memory for
deployments) higher replica counts or

datanode®/vE a higher number of

* Add an additional 1

namenodegz/ME 4G, block®, sy P'ocks per DataNode.

GB for each oy When increasing the
1G, S8I8IN1000000 .4ditional 1000000 iﬁi‘, d?ggﬁ* memory, Cloudera
4*block, IBM1GATF blocks : recommends an

Snapshots and —#datanode F additional 1 GB of

encryption can Bl& S E(EF 4000000, Memory for every 1

increase the required 854G, 824000000, Million replicas above 4

heap memory. £518n1000000, iEH0 million on the

1G DataNodes. For
See Sizing NameNode example, 5 million
Heap Memory replicas require 5 GB of
memory.

Set this value using the
Java Heap Size of
NameNode in Bytes

Set this value using the
Java Heap Size of

i . DataNode in Bytes
HDFS configuration HDFS configuration

property. property.

AARMBM: hadoop—env. sh

export HDFS NAMENODE OPTS="-Dhadoop.security.logger=INFO,RFAS-Xmx1024m"

export HDFS DATANODE OPTS="-Dhadoop.security.logger=ERROR, RFAS-Xmx1024m"

1. 2 NameNode ‘GEb I RACE

NameNode/fERZ/EREIE?

NameNode

LBk hadoop102 hadoop103 hadoop104

OBk 1Bk

NameNode A — I TAEZ&FEM, FRAFEEA[E DataNode HIF A& Colk LK 5 7 b
FERBICEIREAE o M REREE A RER S wm Rk UL, 185 72 R
ZSH . BRUMER 10 .

dfs.namenode.handler.count
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L. dfs. namenode. handler. count=20 X logeClustersize , LLUNERF
L (DataNode 20N 3 &, SEKE N 21, AJIEILH HM) python X
- EAZAE, AT,

[Tom@hadoop102 hadoop-3.1.3]$% python
Python 2.7.5 (default, Oct 14 2020, 14:45:30)

[GCC 4.8.5 20150623 (Red Hat 4.8.5-44)] on linux2)

Type "help", "copyright", "credits" "license" more information.

1.3 JF)E B A B

JFJR B Th g, AT DCRAI BR (0 SCPFE A R 00 R, POR 580, E2 3 P 1k
IR &5 .

BB LAY IR FREATE

fs.trash.checkpoint.interval=10

b du

(o] 52us

CEERRE W
= E;E1£r: e | = :glﬁqF =

B XHFiERE

BRME fs.trash.interval = o, 0 RxFEHIEMut, HABME R i E A7
TN TE] o
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ERIME fs.trash.checkpoint.interval = 0, e [EYuk B (A REE TRl a0 5% 8
N0, WAZEXERM fs.trash.interval HIZSEUEAHZE.

HR fs.trash.checkpoint.interval <= fs.trash.interval,

B core-site.xml AL B, I IREIEIEA 1 7%,

>fs.trash.interval</ >

>1</ >

>l

[k H A HDFS £EREHHE%4%: /user/Tom/.Trash/...

Trash trash = N ew Trash(conf);
trash.moveToTrash(path);

hadoop fs -rm
[ Tom@hadoop102 hadoop-3.1.3]$% hadoop fs -rm -r /input

2021-06-24 18:20:36,515 INFO fs.TrashPolicyDefault: Moved:
"hdfs://hadoopl102:8020/input’' to trash at:
hdfs://hadoop102:8020/user/Tom/.Trash/Current/input

[Tom@hadoop102 hadoop-3.1.3]% hadoop fs -mv /user/Tom/.Trash/Current/input /input
—. HDFS &£&E M

FEARN P AEH ORI Java Ja G h U SREVESRE, 722 AR LA RIEERE?

T 02 AREM HDFS b Y 75 22 1 44t 2

N T ARG HDOFS M5 1ERe, A3 EARS & ZEXHEREEAT K .
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=i x?’pﬁﬁ »
10THE % A fe 10T4 e %

ARETE?

FALFI R

hadoop102 hadoop103 hadoop104

HDFS [ 152 5 14 e 32 A2 I 48 ARG o EL IS K . S T (8, B hadoop102.
hadoop103. hadoop104 FEFHINLMZEER 1R E N 100mbps .

= g E=EEaE .
| P EHANEINAEETIER v W@F |
B O zveEl ARNERE | [y wE BERE
ERE 268 BEE(O)
5 hadoop103 At 1 EERTER(0)
r: y (8@ (5CSI) 50 GB
[¥ hadoop104 ) CD/DVD (IDE) EEEM G\REE\Cen.. | muge
IC1 adaopos e EL NAT g ‘ ‘
[C] hadoop106 USB $5HIE i O FrigEt(B): HEEBEMIERE
I H=pgesti, o B ERLEel] I EEE S R ()
E
oy i © NAT H(N): FRTHEE 1P 0t

AN (H): STENEFNZRRE

MEEIESRIEE X
ES(U): HEE P
EARS binero (30772)
wEE): | |24 (100 Mbps) v | T
Kbps(K): 100000 LZ [

HiIFQEA(%)P) 0.0

IR (ZH)NT): |0 ~

(LAN EE(S)... | ABMV... |

B
BEA): | E%A (100 Mbps) % |
Kbps(S): [£]

MR (ZH)NE:

MAC HtiE(M)
‘ 00:0C:29:35:16:F9 ‘ £ RH(G)
[ =me | ®mas || =m |

100Mbps BAf7/2 bit; 10M/s BAfi/Z byte; lbyte=8bit; 100Mbps/8=12.5M/s.
MM E: K3 hadoopl02 HJ /opt/software H&, AlE—4

[Tom@hadoopl02 software]$ python -m SimpleHTTPServer

Serving HTTP on 0.0.0.0 port 8000 ...
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Directory listing for / X

<« c ® © & hadoop102:8000 2! e Y ¥
Boamesws Boaiemss @EE @ yirts xRy O swem © smam B sENn hadoop-3.1.3(1).tar.gz f
Directory listing for / 4 10010/ 52 T i
ERETES)
o edits.xml

o fsimage.xml
® hadoop-3.1.3.tar.gz
o jdk-8u212-linux-x64.tar.gz

2. 1 Wi HDFS 5% /g

iSRS MaplISHIEFERE

ST | MapTask | | AR S HDFSE R \
; ; e iR *MapTask(a)
AT =2 s HDFSHIE A\RIEFN
BECPUGAY - 1 L FREE
‘ : ~.
T2 MapTask2 ‘ [EEIT R HDFSE R i > ReduceTask

A

" Throughput=F 1 ZLE ik B/ 1 1)

(%10 MapTask10 | AHERIT RHDFSSHE p Average [0 rate= (map] fJ P55tz

+o o o +mapll PR /10

WA nrFiles n N4 mapTask W%E, Er=3Wss—Mnl @
hadoop103:8088 #F& CPU K%, &% EN (CPU % - D

share/hadoop/mapreduce/hadoop-mapreduce-client-jobclient-3.1.3-tests.jar TestDFSIO

-write -nrFiles 5 -fileSize 128MB

2021-06-24 21:58:25,548 INFO sasl.SaslDataTransferClient: SASL encryption trust check:

localHostTrusted = false, remoteHostTrusted = false

125,568 INFO fs.TestDFSIO: Date & time: Thu Jun 24 21:58:25

.TestDFSIO: Number of files:
.TestDFSIO: Total MBytes processed:

.TestDFSIO: Throughput mb/sec:

.TestDFSIO: Average IO rate mb/sec:

.TestDFSIO: I0 rate std deviation:

.TestDFSIO: Test exec time sec:
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2021-06-24 21:58:25,568 INFO fs.TestDFSIO:

e Number of files: ARk mapTask #&E, —MRZERT CPU &% -1, &
AT R UL A2 IS bR B N A7 -1 2B RIS

e Total MBytes processed: HAS map ALPR) SRR/

e Throughput mb/sec: B4 mapTak HJZFMLE&E
HHEG R S SCAERN / —A mapTask 5 B ] 200
ERERARF &, AR mapTask & * B mapTak [(I&HEMH &

e Average 10 rate mb/sec: “F-¥ mapTak &M=
5T A mapTask AFSCAR/AN / F—> mapTask 5HHE KIS
[ A EBAHINBR LA task &

e 10 rate std deviation: FZE+ KBEHAS mapTask ACFRAIZEAE, /MK
)t

EE: RN RES, HIRE, AILAE yarn-site.xml Wik B HE LN AR
A false. PRJE0 RIECHE -8 Jo R

>yarn.nodemanager.vmem-check-enabled</ >

A
A A

Vv
vV

>false</

/ >

A

BT RIS 1 ateAt, Brelzala A2 5l

‘ 2171 EIA2 | 2173 \‘

‘ hadoop102 hadoop103 hadoop104
=

— 3L 5K ST A

5 A * 2 ANEIA = 10 A

JEI S A 0. 88

SCMERE: 0.88M/s * 10 PMfF ~ 8.8M/s
ZERSBRIHGE: 12.5 + 12.5 + 12.5 ~ 30m/s
FIT A ) 268 G R A 3
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B EIE2 EIA3
hadoop102 hadoop103 hadoop104
<o
WRE P AEERE T A, B EARIAI S 5 E

2. 2 R HDFS 4 g

[Tom@hadoop102 hadoop-3.1.3]% hadoop jar

share/hadoop/mapreduce/hadoop-mapreduce-client-jobclient-3.1.3-tests.jar TestDFSIO

-read -nrFiles 5 -fileSize 128MB|

:34:41,179 INFO fs.TestDFSIO:

141,181 INFO fs.TestDFSIO:

.TestDFSIO:

.TestDFSIO:

.TestDFSIO:

.TestDFSIO:

.TestDFSIO:

.TestDFSIO:

.TestDFSIO:

[ Tom@hadoop102 hadoop-3.1.3]$% hadoop jar

Date & time: Fri Jun 25 17:34:41

Number of files:

Total MBytes processed:
Throughput mb/sec:
Average IO rate mb/sec:
deviation:

I0 rate std

Test exec time sec:

share/hadoop/mapreduce/hadoop-mapreduce-client-jobclient-3.1.3-tests.jar TestDFSIO

-clean

HDFS % H
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3.1 NameNode Z HFRELE

BEAS H A7 18R 1 ]
NameNode1

NameNode2
hadoop102 hadoop103 hadoop104

(1) 1F hdfs-site.xml XAEHEMW T AR

[<property>]
< >dfs.namenode.name.dir</ >

>file://${hadoop.tmp.dir}/dfs/namel,file://${hadoop.tmp.dir}/dfs/name2</

</ >
EE: FONEEG RS T SIS A A, FrUXANECERL e 5, o LkH
AN

(2) fEIREERE, MER=867 51 data M logs A EE.
[ Tom@hadoop102 hadoop 3.1.3 ]$ rm rf data/ logs/

[ Tom@hadoop103 hadoop 3.1.3 ]$ rm rf data/ logs/
[ Tom@hadoop104 hadoop 3.1.3 ]$ rm rf data/ logs/

(3) #HAMERIFRZD.

[Tom@hadoop102 hadoop 3.1.3 ]$ bin/hdfs namenode format

[ Tom@hadoop102 hadoop 3.1.3 ]$ sbin/start dfs.sh

[Tom@hadoop102 dfs]$ 11

drwx------ . 3 Tom Tom 4096 12 A 11 08:03 data

drwxrwxr-x. 3 Tom Tom 4096 12 H 11 08:03 namel]

drwxrwxr-x. 3 Tom Tom 4096 12 H 11 08:03 name2|
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A namel F1 name2 HMAINE, KI—H—FE,

3.2 DataNode Z HRELE

hadoop102 hadoop103 hadoop104
B=®2.1, 109 BEfZ3_1, 1g EER4_1, 89
B=2 2, 5¢ | BH=®3 2, 4g

B4 H A B A F

(1) £ hdfs-site.xml XAFHRININF AR

< >dfs.datanode.data.dir</ >

>file://${hadoop.tmp.dir}/dfs/datal,file://${hadoop.tmp.dir}/dfs/data2</

[Tom@hadoop102 dfs]$ 11

drwx------ . 3 Tom Tom 4096 4 A 4 14:22 datal
. 3 Tom Tom 4096 4 A 4 14:22 data2

drwxrwxr-x. 3 Tom Tom 4096 12 H 11 08:03 namel]

drwxrwxr-x. 3 Tom Tom 4096 12 H 11 08:03 name2|

[ Tom@hadoop102 hadoop-3.1.3]$% hadoop fs -put wcinput/word.txt /

3. 3 SRBREE I < HEAR IR B 2
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AEFEIRES, H TR AN, A T R B . W hn ke A e B
I, A PAHAT LR B R 4. ( Hadoop3. x #THRFME)

hadoop102 hadoop103 hadoop104
&2 1, 10g B3 1, 19 EEfR4 1, 89
#&2 2, 0g

(1) Apdfit) GRRA—Buist, AadmitkD

[Tom@hadoop102 hadoop-3.1.3]$% hdfs diskbalancer -plan hadoopl02

(2) PAT TR

[Tom@hadoop102 hadoop-3.1.3]$% hdfs diskbalancer -execute hadoopl02.plan.json
(3) &F AT IS AT I

[Tom@hadoop102 hadoop-3.1.3]$% hdfs diskbalancer -query hadoopl@2

(4) BUHIHAT S

[Tom@hadoop102 hadoop-3.1.3]$% hdfs diskbalancer -cancel hadoop102.plan.json

VY. HDFS E£HY B RAER

4.1 RIS B

HA R FORMEAABN TN 1P sk mr DU SRAF i HE .
fb: BCE A AR, rTRURERIERE SR T T

H#ZE: hadoop102. hadoop103
]

®
hadoop102 | hadoop103 | hadoop104

LA ETE el LI EddE eeFiEHdE

- DataNode " DataNode ~ DataNode

[[-NSEZR 02 3/
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(1) Al H 45

[Tom@hadoop102 hadoop]$ vim whitelist

7t whitelist HHNINT EHLAFR, AR IER TAERT 508 102 103
hadoop103

(2) BB, REFTHAT A

< >dfs.hosts</ >

>/opt/module/hadoop-3.1.3/etc/hadoop/whitelist</

>dfs.hosts.exclude</

[Tom@hadoop104 hadoop]$ xsync hdfs site.xml whitelist

[Tom@hadoop102 hadoop 3.1.3]$% myhadoop.sh stop

[ Tom@hadoop102 hadoop 3.1.3]$% myhadoop.sh start
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In operation
Show| 25 w entries Search:
15} Last Last Block Block pool

Node Http Address contact Report Capacity Blocks used Version
\/hadoom 02:9866 http://hadoop102:9864  1s 2m 46.97 GB . 36 20.3 MB (0.04%) 5 K
(192.168.10.102:9866)
“hadoop‘l 03:9866 http://hadoop103:9864 25 m 46.97 GB - 36 19.74 MB (0.04%) 13
(192.168.10.103:9866)

Showing 1 to 2 of 2 entries Previous - Next

7E hadoopl104 _HAT _EAEHHEEHE R

[ Tom@hadoop104 hadoop-3.1.3]$ hadoop fs -put NOTICE.txt /

File information - NOTICE.txt

Download Head the file (first 32K) Tail the file (last 32K)

Block information -- e S R,

Block ID: 1073741969

Block Pool 1D: BP-1136700847-192.168.10.102-1624529754489
Generation Stamp: 1145

Size: 21867
Availability:

s hadoop102
+ hadoop103

B AL %, ¥in hadoopl04

[ Tom@hadoop102 hadoop]$ vim whitelist

BB A2
hadoop102
hadoop103

& NameNode
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[Tom@hadoop102 hadoop 3.1.3]$% hdfs dfsadmin

Refresh nodes successful

In operation
Show 25 + | entries Search
1t Last Last Block Block pool

Node Http Address contact Report Capacity Blocks used Version
Jhadoop102‘9866 http//hadoop102:9864 15 9m 46.97 GB - 37 20.33 MB (0.04%) 33
(192.168.10.102:9866)
" hadoop103:9866 http//hadoop103:9864  2s 8m 46.97 GB - 37 19.76 MEB (0.04%) 3.1.3
(192.168.10.103:9866)
/hadoop104‘9866 http//hadoop104:9864  0s om 46.97 GB - 37 6.43 MB {0.01%) 3.1.3
(192.168.10.104:9866)

Showing 1 to 3 of 3 entries Previous - Next

4.2 FRAZHT S5 2%

BEE A LSS R, HeE EBOREOR, R R T SR R DA A e A
BRI R R, 7 A A SRR AL 3 2SS o I B 9

(1) 7£ hadoopl00 FHl EHwfE—& hadoopl05 FAHL
(2) B IP bbb A L4 FR

[root@hadoopl05 ~1# vim /etc/sysconfig/network-scripts/ifcfg-ens33

[root@hadoop165 ~]# vim /etc/hostname]
(3) ¥l hadoopl02 HJ /opt/module HEM /etc/profile.d/my env.sh
hadoop105

[Tom@hadoop102 opt]$ scp-r module/* Tom@hadoopld5:/opt/module/

[Tom@hadoop102 opt]$ sudo scp/etc/profile.d/my env.sh
root@hadoopl105: /etc/profile.d/my env.sh

[ Tom@hadoop1@5 hadoop-3.1.3]$ source /etc/profile
(4) MIF% hadoopl05 | Hadoop FIJISE#%idE, data 1 logs #i#

[ Tom@hadoop1@5 hadoop 3.1.3]$ rm rf data/ logs/|
(5) Bt'E hadoopl02 A1 hadoopl03 % hadoopl05 H) ssh L& EH

[ hadoopl102 .ssh]$ ssh copy id hadoopl@5
[ hadoop103 .ssh]$ ssh copy id hadoopl@5
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(1) H#2/E3) DataNode RIR]SCHELZIEEHT

[ Tom@hadoop105 hadoop-3.1.3]$ yarn --daemon start nodemanager

In operation
Show 25 v entries Search:
Last Last Block Block pool

Node Http Address contact Report Capacity Blocks used Version
/hadoopiOZ 9866 http://hadoop102:9864 1 2m 46.97 GB 37 20.33 MB (0.04%) 313
(192.168.10.102:9866)
+hadoop103:9866 http://hadoop103:9864  Os 2m 46.97 GB ﬁ 37 19.77 MB (0.04%) 313
(192.168.10.103:9866)
+ hadoop104:9866 http://hadoop104:9864  2s 2m 46.97 GB ﬁ 3L 6.5 MB (0.01%) 313
(192.168.10.104:9866)
+hadoop105:9866 http://hadoop105:9864  Os om 460768 ([l 0 4 KB (0%) 3.1.3
(192.168.10.105:9866)

Showing 1 to 4 of 4 entries Previous Next

(1) FFHLHE whitelist 30 hadoopl04. hadoopl05, JfH J54EHRE

adoop103

=

=5

=5

adoop104]

=

adoop105
(2) 77K
(3) Jil#r NameNode

efresh nodes successful

=

[ Tom@hadoop105 hadoop-3.1.3]$% hadoop fs -put /opt/module/hadoop-3.1.3/LICENSE.txt /
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File information - NOTICE.txt

Download Head the file (first 32K) Tail the file (last 32K)

Block information -- JE:IRe ¢ | R

Block ID: 1073741970

Block Pool ID: BP-1136700847-192.168.10.102-1624529754489
Generation Stamp: 1146

Size: 21867

Availability:

¢ hadoop105
¢ hadoop104
+ hadoop102

Close

4.3 FR%5 B

(o AL A

AR, WREHE hadoopl02 F1 hadoopl04 EHERZATS, HEIAECH
2, HITHIEAMPERN, e FE hadoopl02 M hadoopl04 ##fiid £,
hadoop103 71 I &/ o

FH—MIEO, BRI RS S R D, WEPATER IS

- hadoop102 hadoop103 hadoop104 hadoop105

TF iR BRI a2

[ Tom@hadoop1@5 hadoop 3.1.3]$ sbin/start balancer.sh
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threshold 10
XTZH 10, AR ERE A1 LA 2 A R A Z= AT 10%, 7]
R S DLREAT T

[Tom@hadoop105 hadoop-3.1.3]$% sbin/stop-balancer.sh

FE . BT HDFS T )55 hE) Rebalance Server >K4HAT Rebalance #:1E,
LR EAEAE NameNode _E#4T start-balancer. sh, & — & LB HE)
WA o

4.4 RZBBRRSGAS

MR, RORIERL R TNL TP bk ASAT LA RAF i Eds
dlbrb: BCERAH, HPRIBBURS % .

P|ZE: hadoop105

| .
~ NameNode
[_*hadoop102 hadoop103 hadoop104 hadoop105
DataNode | -

B RICE PRI T

[ Tom@hadoop102 hadoop vim blacklist
Wnan R ENLARR BRI D

hadoop105

ER: MRBYAPRAIRE, FFEA hdfs-site. xml AL E CAFH N
dfs. hosts FLE Z%

>dfs.hosts.exclude</ >

>/opt/module/hadoop-3.1.3/etc/hadoop/blacklist</ >

[ Tom@hadoop104 hadoop]$ xsync hdfs-site.xml blacklist

[Tom@hadoop102 hadoop-3.1.3]$% hdfs dfsadmin -refreshNodes
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Refresh nodes successfull
A Web MIY%2E , BT SRS N decommission in progress GE&H, i
B H 48 5 s IEAE B R B HoAth 5 50D

+ Inservice @ Down @ Decommissioned O Decommissioned & dead

/ Entering Maintenance / In Maintenance  / In Maintenance & dead

In operation
Show| 25 v entries Search:
1k Last Last Block Block pool

Node Http Address contact Report Capacity Blocks used Version
+hadoop102:9866 http://hadoop102:9864 15 41m 46.97 GB - 37 20.23 MB (0.04%) 313
(192.168.10.102:9866)
+hadoop103:9866 http://hadoop103:9864  2s 41m 46.97 GB . 36 19.74 MB (0.04%) 313
(192.168.10.103:9866)
+hadoop104:9866 http://hadoop104:9864  0s 41m 46.97 GB - 37 6.5 MB (0.01%) 313
(192.168.10.104:9866)
@hadoop105:9866 httpy//hadoop105:0864  0s 29m 469768 ([l 1 26 KB (0%) 213
(192.168.10.105:9866)

Showing 1 to 4 of 4 entries Previous - Next

LB RIRESAN decommissioned (FTERELEFIER ) , FIEZHT ALY
AREEHERE. EE . WREIEHEE 3 REMTADTET 3, EAGRBERK
e, "BEBUEIASE T IR

In operation

Show 25 v entries search:
1L} Last Last Block Block pool
Node Http Address contact Report Capacity Blocks used Version
+hadoop102:9866 httpy//hadoop102:9864  1s 43m 46.97 GB - 37 20.33 MB (0.04%) 313

(192.168.10.102:9866)

¥ hadoop103:9866 httpy//hadoop103:9864  2s 43m 46.97 GB . 37 19.76 MB (0.04%) 313
(192.168.10.103:9866)

+ hadoop104:9866 http://hadoop104:9864  1s 43m 46.97 GB - 37 6.5 MB (0.01%) 313
(192.168.10.104:9866)

@Dhadoop105:9866 http://hadoop105:9864  0s 41m 46.97 GB . 1 36 KB (0%) 313
(192.168.10.105:9866)

Showing 1 to 4 of 4 entries Previous - Next

[ Tom@hadoop105 hadoop-3.1.3]$% hdfs --daemon stop datanode

[ Tom@hadoop1®5 hadoop-3.1.3]$ yarn--daemon stop nodemanager

GAREAR A, AT DA A & SERLE R R T

[ Tom@hadoop102 hadoop-3.1.3]$ sbin/start-balancer.sh -threshold 10

.. HDFS F#AEAL

e BRI R AE T3 5 UL REERNI—EELH. =20
% 5 B 5SaIIER.

5.1 Mg
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5.1.1 2SRz

HDFS BRAANTEOL R, — N3P 3 DEIA, P 1 8T St EdarKk
T 2 RIUARITHS. Hadoop3. x SIAN T UMY, RAHEKITA, ATAYE
29 50% L A7 BIAF A =5 1A o

— 3 4300m (3PEIF)
300m§ﬁ:1 300m§ﬂzt<2 300r;E|J21§3
hadoop102 | hadaop103 hadoop104 hadoop105 hadoop106
- #REIT o - HuEEIT3 BT | BeETe
100m ———_100m™~~__ 100m] _~"100m_——"100m
i Qiitthhifﬁﬁiflii’“’diw’y .
—NXA4300m (IFOR3 D EUESTTH 2 MR BT ‘
. FiE EREBCKR/NE TR IMESETT

[-setPolicy -path <path> [-policy <policy>] [-replicate]]

[Tom@hadoop102 hadoop-3.1.3]$% hdfs ec -listPolicies

ErasureCodingPolicy=[Name=RS-10-4-1024k, Schema=[ ECSchema=[Codec=rs, numDataUnits=10,

numParityUnits=4]], CellSize=1048576, Id=5], State=DISABLED
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ErasureCodingPolicy=[Name=RS-3-2-1024k, Schema=[ECSchema=[Codec=rs, numDataUnits=3,
numParityUnits=2]], CellSize=1048576, Id=2], State=DISABLED

ErasureCodingPolicy=[Name=RS-6-3-1024k, Schema=[ECSchema=[Codec=rs, numDataUnits=6,
numParityUnits=3]], CellSize=1048576, Id=1], State=ENABLED

ErasureCodingPolicy=[Name=RS-LEGACY-6-3-1024k, Schema=[ECSchema=[Codec=rs-legacy,
numDataUnits=6, numParityUnits=3]], CellSize=1048576, Id=3], State=DISABLED

ErasureCodingPolicy=[Name=XOR-2-1-1024k, Schema=[ ECSchema=[Codec=xor, numDataUnits=2,
numParityUnits=1]], CellSize=1048576, Id=4], State=DISABLED

(1) RS-3-2-1024k: f¥#H RS ZwtH, 3 ARG, AR 2 MREREIT,
£ 5 MG, Wi X 5 Moo, REFEEN 3 MRITFE (AME
B TR R T, REREE3) , sl SRR . & Hoerk
/N 1024k=1024%1024=1048576.

(2) RS-10-4-1024k: f#FH RS 4fid, 4 10 NIRRT  cell) , AR 4 4
REFEIE, £ 14 Ao, HERU: X 14 Moo, REFTER 10 M
TOAE (AERBIERITE R IT, RELH =100 , Bl LS 3|56k
o FEAPRICIIAR/NE 1024k=1024%1024=1048576.

(3) RS-6-3-1024k: fHH RS Zwtd, & 6 PMEIEHIT, A 3 MK HIT,
£ 9 MHIG, WEiRE: X 9 Moo, HEFEEN 6 MRITFE (AME
FEBHE B ITIE ALK T, RERE =6) , Bl SR EGEEEE . B4 EITH
KN 1024k=1024%1024=1048576.

(4) RS-LEGACY-6-3-1024k: ZREZAN LIAIN RS-6-3-1024k —#4F, Hg4mhdr5e
EHEIZ rs—legacys

(5) XOR-2-1-1024k: [} XOR Zwh% (lj”t[: RS ZWASEL) , & 2 PNEUEEIT,
AR 1 MR TG, HE 3 MR, Ml X3 I, REREER 2
NI (ANE R T R R AT, RELE =2) , Be LIS 2ELG
Bei. BAFICHIR/NE 1024k=1024%1024=1048576.

5. 1.2 2% RE| L
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CmdEwTT sdEsTe MEssTs | Rdedamt | RdReTO
|
hadoop102 hadoop103 hadoop104 hadoop105 hadoop106

~ [input | |

D SRS R BAR— MR E o FTA AR N AERE SO, BRSHAT I
Felg . BN HTFFJE ST RS-6-3-1024k TRES I SCHE , Q0B O () SR ms =5 E 4R i
BH .

: ¥4 /input HREEN RS-3-2-1024k HEEK

(1) JFJAX; RS-3-2-1024k W& 1) FF

[Tom@hadoop102 hadoop-3.1.3]% hdfs ec -enablePolicy -policy RS-3-2-1024k
Erasure coding policy RS-3-2-1024k is enabled

(2) f£ HDFS G HK, JFicE RS-3-2-1024k Mg
[Tom@hadoop102 hadoop-3.1.3]% hdfs dfs -mkdir /input

[ Tom@hadoop102 hadoop-3.1.3]$% hdfs ec -setPolicy -path /input -policy RS-3-2-1024k

Set RS-3-2-1024k erasure coding policy on /input

(3) FALICAE, FFEE A 5 KA 15

[ Tom@hadoop102 hadoop-3.1.3]$ hdfs dfs -put web.log /input
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Size Last Modified Replication Block Size Name

2.89 MB Jun 26 12:06 1 128 MB web.log

File information - web.log

Download Head the file (first 32K) Tail the file (last 32K)

Block information -- e SV R

Block ID: -9223372036854775776

Block Pool ID: BP-1136700847-192.168.10.102-1624529754489
Generation Stamp: 1150

Size: 3025757

Availability:

* hadoop102
hadoop106
hadoop103
hadoop105
hadoop104

Close

(4) BB ARSI A BT e, JFFERR s

5.2 FMTFEME (RREIEED
SR R B, ANFREE, AP A SRR RO RE AL, 3k B e M RE A 7]

Ei}jo

EEER. SREN. FEEEN. XARFIIE, BArF?

cop105

SR E it

RAM DISK: (WNAFBHE R0

SSD:  (SSD [l &g #E)

DISK: (JFiEmisE, 78 HDFS o, tnSA 33/ B EHE H AR BB AR &
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DISK)
ARCHIVE:  CBCARFHRWRRAE A B, 23R A8 T B A8 77 LR g5 1T Ak 2 S5
PR Ak 5T, ORI R B B A Y R, — O T AR

Y: M Lazy Persist F| Cold, 73HIUR 18 BIVT In) 3 5

P2
Lazy Persist RAM_DISK:1 , DISK:n-1 ~ — /il A f 770 /4 12 RAM DISKR, It ABIA R IF7ER T+ .
ol iR B Rl A #R AR fE FESSD A
Sl Tt Pt AR RSSO, LARAREER L.
Hacn Bk Hot: FPBIARBAEZERAT, Xt BB A7 R0s.
Lo Leiel el | ABIEBGAERE E, KRR RE ERTE .
Cold SHERRE A RS R BT VRS T 0

5.2.1 FHIFEAME Shell #1E

(1) EF Z A LA fif s il LAH]

[Tom@hadoop102 ~]$ hdfs storagepolicies -listPolicies

Block Storage Policies:

BlockStoragePolicy{PROVIDED:1, storageTypes=[PROVIDED, DISK],
creationFallbacks=[PROVIDED, DISK], replicationFallbacks=[PROVIDED, DISK]}

BlockStoragePolicy{COLD:2, storageTypes=[ARCHIVE], creationFallbacks=[],

replicationFallbacks=[1]}
BlockStoragePolicy{WARM:5, storageTypes=[DISK, ARCHIVE],

creationFallbacks=[DISK, ARCHIVE], replicationFallbacks=[DISK, ARCHIVE]}

BlockStoragePolicy{HOT:7, storageTypes=[DISK], creationFallbacks=[],

replicationFallbacks=[ARCHIVE]}

BlockStoragePolicy{ONE SSD:10, storageTypes=[SSD, DISK],
creationFallbacks=[SSD, DISK], replicationFallbacks=[SSD, DISK]}

BlockStoragePolicy{ALL SSD:12, storageTypes=[SSD], creationFallbacks=[DISK

replicationFallbacks=[DISK]}

BlockStoragePolicy{LAZY PERSIST:15, storageTypes=[RAM DISK, DISK],

creationFallbacks=[DISK], replicationFallbacks=[DISK]}
(2) RNiREmE CHEfAE HS BT E A7 RS
hdfs storagepolicies -setStoragePolicy -path xxx -policy xxx|

(3) FREFRE AT CRIRAE H SREOCHE)  BOAF il SR
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hdfs storagepolicies -getStoragePolicy -path xxx

(4) BUHBAF RS PATI 2 2 5 1% B x5 S0, DAE B H R,
WERZMRH 3, e HOT
hdfs storagepolicies -unsetStoragePolicy -path xxx

(5) &HXIB A

bin/hdfs fsck xxx -files -blocks -locations

(6) AALMET A
hadoop_dfsadmin_-report]

5.2.2 MRIAIFHEL

M5 as it 5 &

EREE: BIALOY 2, QI AFERMMHR GRATEIE)
R

R FrERR S

ot

hadoop102 | RAM_DISK, SSD
hadoop103 SSD, DISK
hadoop104 = DISK, RAM DISK
hadoop105 = ARCHIVE

hadoop106 ARCHIVE

(1) N hadoopl02 F7 A hdfs—site.xml ¥WAINUI MEE

>dfs.replication</

>2</ >
</property>)
<property>
| <name>dfs.storage.policy.enabled</name>
| <value>true</value>
</property>)
<property>
| <name>dfs.datanode.data.dir</name>

>[SSD]file:///opt/module/hadoop-3.1.3/hdfsdata/ssd,[RAM DISK]file:///opt/mod
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ule/hadoop-3.1.3/hdfsdata/ram_disk</ >

/ >

A

2N

(2) N hadoopl03 74 [ hdfs—site. xml WU FEE

< >[SSD]file:///opt/module/hadoop-3.1.3/hdfsdata/ssd, [DISK]file:///opt/module/
hadoop-3.1.3/hdfsdata/disk</ >

N

(3) N hadoopl04 7 A hdfs—site.xml ¥WAINUI MEE

I
A4

>dfs.replication</ >
>2</ >

>

< >dfs.storage.policy.enabled</ >

>true</ >

A A A
~ N

A4 A4
V.

< >dfs.datanode.data.dir</ >

>[RAM DISK]file:///opt/module/hdfsdata/ram disk,[DISK]file:///opt/module/had

oop-3.1.3/hdfsdata/disk</ >

(4) N hadoopl05 7 A hdfs—site.xml ¥WAINUI MEE

< >dfs.replication</
< >
</ >
>

>true</

>dfs.datanode.data.dir</
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>[ARCHIVE]file:///opt/module/hadoop-3.1.3/hdfsdata/archive</

A
vV

/
(5) N hadoopl06 FiA [ hdfs—site.xml WU MEE

<property>
< >dfs.replication</ >

< >2</

A A
~
A4
V.
V.

< >dfs.storage.policy.enabled</ >

< >true</ >

< >dfs.datanode.data.dir</ >

(1) JAahER

[Tom@hadoop102 hadoop-3.1.3]% hdfs namenode -format

[ Tom@hadoop102 hadoop-3.1.3]$% myhadoop.sh start

(2) fE HDFS g ot 3%

[Tom@hadoop102 hadoop-3.1.3]$% hadoop fs -mkdir /hdfsdata

(3) R 3CAFBERl A%

[Tom@hadoop102 hadoop-3.1.3]$% hadoop fs -put /opt/module/hadoop-3.1.3/NOTICE.txt

/hdfsdata

5. 2.3 HOT 771 SR B& R4l

(1) HIFIEIAIAR B EAF RIS IO, BATRIGZ H 5 A7 il S

[Tom@hadoop102 hadoop-3.1.3]$ hdfs storagepolicies -getStoragePolicy -path /hdfsdata

(2) BATEHR EARKISCIE I Ai

[Tom@hadoop102 hadoop-3.1.3]% hdfs fsck /hdfsdata-files -blocks -locations

[DatanodeInfoWithStorage[192.168.10.104:9866,DS-0b133854-7f9e-48df-939b-5ca6482c5af]

b, DISK],

DatanodeInfoWithStorage[192.168.10.103:9866,DS-calbd3b9-d9a5-4101-9f92-3da5f1baa28b

DISK]]
KW E AT NS, FTA SCFREAEAETE DISK . ATLL, BRIAFRESREE Y HOT.
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5. 2.4 WARM 7E4e S5 & )k

(1) PRI EE B R

[Tom@hadoop102 hadoop-3.1.3]$ hdfs storagepolicies -setStoragePolicy -path /hdfsdata
(2) FRRER R, JATAT UG B SO AR SR S5 AL .

[atguigu@hadoop102 hadoop-3.1.3]% hdfs fsck /hdfsdata-files -blocks -locations

(3) AT ikl HDFS 2 A7 fifi SR E AT R 5l SO B
[Tom@hadoop102 hadoop-3.1.3]$% hdfs mover /hdfsdata
(4 HIRER AP A

[Tom@hadoop102 hadoop-3.1.3]$% hdfs fsck /hdfsdata -files -blocks -locations|

[DatanodeInfoWithStorage[192.168.10.105:9866,DS-d46d08el-80c6-4fca-b0a2-4a3dd7ec745

o, ARCHIVE],

DatanodeInfoWithStorage[192.168.10.103:9866,DS-calbd3b9-d9a5-4101-9f92-3da5f1baa28b

SO 27E DISK, —2f-7E ARCHIVE, FF&IRATREN WARM SRS

5.2.5 COLD % B& M,

(1) AT B AR PEIR Y cold

[Tom@hadoop102 hadoop-3.1.3]$ hdfs storagepolicies -setStoragePolicy -path /hdfsdata
EE QA EHFRE N COLD FEHIMNTARRE ARCHIVE 17 H BB LT,
ANAT LA H S E A LA S, SRR

(2) FBhiH

(3) R &S o AT

[ Tom@hadoop102 hadoop-3.1.3]$% bin/hdfs fsck /hdfsdata -files -blocks -locations

[DatanodeInfoWithStorage[192.168.10.105:9866,DS-d46d08el-80c6-4fca-b0a2-4a3dd7ec745

9, ARCHIVE],

DatanodeInfoWithStorage[192.168.10.106:9866,DS-827b3f8b-84d7-47c6-8al4-0166096F919d
ARCHIVE]]

A SCAE SR AE ARCHIVE, 44 COLD f7fif 55Hg .
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5.2.6 ONE_SSD 55 K&l

(1) = FRIBATEATAE R HE MERART HOT BN One SSD

[Tom@hadoop102 hadoop-3.1.3]$ hdfs storagepolicies -setStoragePolicy -path /hdfsdata

(2) FRNFR AT B
(3) ¥eRe5ei)a, ta g A

[Tom@hadoop102 hadoop-3.1.3]$% bin/hdfs fsck /hdfsdata -files -blocks -locations

[DatanodeInfoWithStorage[192.168.10.104:9866,DS-0b133854-7f9e-48df-939b-5ca6482c5af]

DatanodeInfoWithStorage[192.168.10.103:9866,DS-2481a204-59dd-46c0-9f87-ec4647ad429a

A AT N2 AE SSD, —2F7E DISK, fF& One SSD 174 Sl .

5.2.7 ALL_SSD %5 B& &

(1) 32N RIRATRAEfifs s BRINA) HOT By A11_SSD

[Tom@hadoop102 hadoop-3.1.3]$ hdfs storagepolicies -setStoragePolicy -path /hdfsdata

(2) TR AT

[Tom@hadoop102 hadoop-3.1.3]$% hdfs mover /hdfsdata
(3) ¥eRse i), SOy An

[Tom@hadoop102 hadoop-3.1.3]$% bin/hdfs fsck /hdfsdata -files -blocks -locations

[DatanodeInfoWithStorage[192.168.10.102:9866,DS-c997cfb4-16dc-4e69-a0c4-9411albOcle)

DatanodeInfoWithStorage[192.168.10.103:9866,DS-24812204-59dd-46c0-9f87-ec4647ad429a

BT RSO E B AE B AE SSD, 754 A1l SSD f7fi 5EH% .

5.2.8 LAZY PERSIST $EH&MIR

(1) ) ZkBEpQARRHE, WAFAE RSN lazy persist
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[Tom@hadoop102 hadoop-3.1.3]$% hdfs storagepolicies -setStoragePolicy -path /hdfsdata

-policy policy lazy persist]
(2) FEHR AT

[Tom@hadoop102 hadoop-3.1.3]$% hdfs mover /hdfsdata

(3) HRsemia, B ARIE oA
[Tom@hadoop102 hadoop-3.1.3]$% bin/hdfs fsck /hdfsdata -files -blocks -locations

[DatanodeInfoWithStorage[192.168.10.104:9866,DS-0b133854-7f9e-48df-939b-5ca6482c5af]

b,DISK],

DatanodeInfoWithStorage[192.168.10.103:9866,DS-calbd3b9-d9a5-4101-9f92-3da5f1baa28b

X BRI B SO R A SR AP L
DISK, #ZHEEHL— A RIALEMELE RAM DISK, HARREIALAAELE DISK H, XAZNK
N, BATEFERNE” dfs. datanode. max. locked. memory”, “dfs.block. size”

ZH,
I BIAFAE SN LAZY PERSIST B, SCHIREIAZAFMEAE DISK EHEKE
IR NP

(1) 9E P uifrE) DataNode 75 RAM DISK B, <5 N/ o FrfE
) DataNode 5 riHJ DISK Hi#E, HAREIALT NHANST £ DISK Bi#.
(2) H{Z R FT{ER) DataNode 4 RAM DISK, {H

dfs. datanode. max. locked. memory ZEE AR X B E R BTN UNTF

“ dfs.block. size” Z¥E) B, MESE5 NE P umT7EH] DataNode 1 5
DISK Fi#:, HAREIALE NFABT ) DISK #if.

{HE T EIWLE “max locked memory” SN 64KB, FrLL, WIRZHEEIL K,
2R R

ERROR org.apache .hadoop.hdfs.server.datanode.DataNode: Exception in

secureMainjava.lang.RuntimeException: Cannot start datanode because the configured max

locked memory size(dfs.datanode.max.locked.memory) of 209715200 bytes is more than the
datanode's available RLIMIT MEMLOCK ulimit of 65536 bytes.

FATAT LB L %A AW S AU N A
[Tom@hadoop102 hadoop-3.1.3]$ ulimit -a

max locked memory (kbytes, -1) 64

75+ HDFS #hpEHER:

6.1 ERREHN

32/47



AXERBAXS: AOHERERE

AR RS R AR TE R, MAEZMER . B FIE K
HANZERAIG R

NameNode 7E BB AGR A AN g 1 75 1) Ak - 22 A

NameNode F#ZUN DataNode JEMES, AbF 224z,

Ba a _eNode

hadoop102 hadoop103 hadoop 104

B
fRERE

B H ek

dfs.namenode.safemode.min.datanodes: &/NA] | datanode & , ERIA 0
dfs.namenode.safemode.threshold-pct : BIAEUA B & /NER ) block 4 R4St
& block FHIE ML , BRIA 0.999f. (HAHFE—1H)
dfs.namenode.safemode.extension: 2N [A] , BRIAME 30000 =ZFb, EI 30 b
FARIE:

R T2, ARPUTEERE (5 . S EIEmE, B3R
2 .

(1) bin/hdfs dfsadmin -safemode get (IhREfiliR: & F %M AIRE)

(2) bin/hdfs dfsadmin -safemode enter (ThREHfiR: BN ZAHAIRE)

(3) bin/hdfs dfsadmin -safemode leave (IhEfHAR: BIT 224t RA)

(4) bin/hdfs dfsadmin -safemode wait (IhREFGIA: ZEfF 2t AR ZUIRE)

FEpl: EREE ), SLRERPERE EMBREDE, SRR T 2 e

Hadoop Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities +

Browse Directory

Cannot delete /NOTICE.txt. Name node is in safe mode. The reported blocks 36 has reached the threshold 0.9990 of total blocks 37. The minimum number of live
datanodes is not required. In safe mode extension. Safe mode will be turned off automatically in 23 seconds. NamenodeHostName:hadoop102

/ Go!

N
2
[

Show 25 v entries Search:

6.2 BRI B
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“CIEBHEEL” TR B ANEARAEE S 0 — R AL . FSR R IR A WL, S
BTG T, EHBRAESZ T, SR H AR, MEN
5 N B S I ) 1)

PUREWEN el

IEHAE HDFS BRI —AHZ, RAFEAR 1s BFNTE. SRR H 5k
o 1 e KULE, i BRI IEA R XA . ARERE T T, RA
Al REAEAE IS HEAE . PT DR A a0 R 733K H 2 R E s At 1«

— MBS AL IS, 523 DataNode 5 NameNode 2 [B]H-Coiko 1E %1
OBk [A]E]R A2 3s. M 3s ULAAA 7
In operation

Show| 25 ~ entries Search:

Node

+hadoop102:9866
(192.168.10.102:0866)

+hadoop103:9866
(192.168.10.103:9866)

¥ hadoop104:9866
(192.168.10.104:9866)

Http Address

http://hadoop102:9864

http://hadoop103:9864

http://hadoop104:9864

Last contact

1s

2s

2s

Last Block
Report

Capacity

469768 [l
469768 ([l
26978 ([l

Blocks

36

36

36

Black pool
used Version

21.3 M8 313
(0.043)

20.64 MB 313
(0.04%)

7.31 MB 313
(0.02%)

1) A2
[ Tom@hadoop102 ~]#sudo yum install -y fio

[Tom@hadoop102 ~]# sudo fio -filename=/home/Tom/test.log -direct=1 -iodepth 1 -thread

-rw=read -ioengine=psync-bs=16k -size=2G -numjobs=10 -runtime=60 -group reporting

-name=test_n
Run status group @ (all jobs):

READ: bw=360MiB/s (378MB/s), 360MiB/s-360MiB/s (378MB/s-378MB/s), i0=20.0GiB (21.5GB),

run=56885-56885msec
gE R EOR, WAL RARIRFEE A 360MiB/ s
(2) I 5 M

[Tom@hadoop102 ~]# sudofio -filename=/home/Tom/test.log -direct=1 -iodepth 1 -thread

-rw=write -ioengine=psync -bs=16k -size=2G -numjobs=10 -runtime=60 -group reporting

-name=test_u
Run status group © (all jobs):

WRITE: bw=341MiB/s (357MB/s), 341MiB/s-341MiB/s (357MB/s-357MB/s), 10=19.0GiB (21.4GB),

run=60001-60001msec

ZERETR, WALR SR SN 341IMiB/s
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(3) FEHLE N

[Tom@hadoop102 ~]#sudofio -filename=/home/Tom/test.log -direct=1 -iodepth 1 -thread

-rw=randwrite -ioengine=psync-bs=16k -size=2G -numjobs=10 -runtime=60 -group reporting

Run status group © (all jobs):

WRITE: bw=309MiB/s (324MB/s), 309MiB/s-309MiB/s (324MB/s-324MB/s), i0=18.1GiB (19.4GB),

RN, WA EARBENSEE N 309MiB/s.
C4) A

[Tom@hadoop102 ~]# sudo fio -filename=/home/Tom/test.log -direct=1 -iodepth 1 -thread

-rw=randrw -rwmixread=70 -ioengine=psync -bs=16k -size=2G -numjobs=10 -runtime=60

-group reporting -name=test r w -ioscheduler=noop

Run status group @ (all jobs):

READ: bw=220MiB/s(231MB/s), 220MiB/s-220MiB/s (231MB/s-231MB/s), i0=12.9GiB (13.9GB),

run=60001-60001msec

WRITE: bw=94.6MiB/s (99.2MB/s), 94.6MiB/s-94.6MiB/s (99.2MB/s-99.2MB/s), io=5674MiB

B R EIR, HiR W BRSNS |, Sl 220MiB/s, S 94. 6MiB/s.

6.3 /NICAFIERY

100/ KSZ4RFI100 ™M 28mAYS R, SFNNRAEFR/)N—HF
~—+ NameNode DataNode DataNode
hadoop102 hadoop103 hadoop104
100 | OO
TSR - 128m3TfHR

TSP, A RE G EAR F % 7E NameNode WA AEHT, PR HDFS
N AR EARR . BN KRE RN #E)S NameNode  HY KRR 7 N A7
HYFEE, fAE/ NSO B 75 20 25 AR S /e ok ln, —A> 1IMB (1)
SR RCE Y 128MB [HAEAE, SERRERI R IMB AR A E], A2 128MB.

HDFS A5 3CAFe HAR SCF, &A@ T H, el S A
HDFS Bk, fEJ/> NameNode WA HIHIMEII, FoVFR SCAFSEATE BRI IR .
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RYEK,  HDFS AFR4 S NI & — AN — AL 34, XF NameNode 115 /2 —
AR, P> T NameNode R NAT

INSTHEA txt

IINSTHET e ’

hamoliode A2 xt s il?meNodﬁf%%_% ﬂ%ﬁ:ﬁ
(AT | mmme s .

(1) FFEE3N YARN ghf

[Tom@hadoop102 hadoop 3 1 3 ]$ start-yarn.sh

(2) VAR

8 /input Hs B IAA STAFAR N input. har BIEASCH, FFHEIH
B JE SRR /output BRAR T

(3) BHEIM

3 Tom supergroup 0 2021-06-26 17:26 /output/input.har/ SUCCESS|
3 Tom supergroup 268 2021-06-26 17:26 /output/input.har/ index

23 2021-06-26 17:26

74 2021-06-26 17:26 /output/input.har/part-9

[ Tom@hadoop102 hadoop-3.1.3]$% hadoop fs -1s har:///output/input.han

2021-06-26 17:33:50,362 INFO sasl.SaslDataTransferClient: SASL encryption trust check:

localHostTrusted = false, remoteHostTrusted = false

Found 3 items

38 2021-06-26 17:24

19 2021-06-26 17:24

har:///output/input.har/wei.txt

3 Tom supergroup 17 2021-06-26 17:24

(4) fiE VI3
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[ Tom@hadoop102 hadoop-3.1.3]$ hadoop fs -cp har:///output/input.har/* /

. MapReduce =254

MapReduce HIHJIE K RE

(1) HENERE: CPU. WNAE. WidE. W%

(2) T/0 #AEIute: BRMiR:; Map BATHIEIRK, SE Reduce Z5fFIEA;
A ELSUEZ

MapReduce # FRLSE

MapReduceflift, ( L)

————————————————————————————————————————————— . Combiner AR ,7‘9”’“ £ty ”e;
AR HE : < R = BE1 | fE2
=T = =
o BE1 | Hm2 |- T2 | OR2 B X1 | A2 a3 | &
R e & e s A
spill.index Spill.out SR | HE2 SE1 | #X2
i o .| 2 en i | Ee | e
HRe | PRI | HE2 | cominer | ["53KT A2 N -
% R e af | & t_ —p—
777777777777 e spillindeX  spill.oul 'E‘ﬂitﬂ, ‘ 5%%1 %@2

1 AEXSE, HOREEHE;
E WP, 4k PartitionerfE T, 15 getPartition /7 i
2) Wb S Kk 6) mapreduce map memory.mb i\ MapTask {7 [ [i 1024MB.

Rt e e A LR 128 B X R G 47 R 32 77

Shuffle I TEAE M XN, BRIN100m, T LU & #1200m

mapreduce map_sort.spill. percent 7) mapreduce.map java.opts: 1% #|MapTaskH P4 {7 A /. CIE A FEAE,
IS M AR A, BRIA80% , BT LLER /5 1990% #k: java.lang OutOfMemoryError )
3) 18NSR Merge SHIRE iy A : s
mapreduce task.io sort factorBA10 , BILMEEEI20 8) mapreduce.map.cpu.vcores B i\ MapTaskICPUZ 1. % EEE

% 0] LU InCPU

4) FEARRm L 65 R B 3% A T 0T LLIRBTR Al Combiner

job.setlombinerClass (xxxReducer.class) ;

5) ATHAPBATO, FTECKEASnappyRELZO K S 9) REER

conf setBoolean("mapreduce map output.compress”, true); mapreduce map. maxattempts ¥ {*Map Taskf A M ifi s, — Bk
conf setClass("mapreduce map output compress codec”. T, WA AMap TaskiZ AT, 20 8. 4. iR
SnappyCodec class. CompressionCodec class): HRELRS.

MapReduceffift, (F )

____________________________________________ 1
I\%;apﬂiﬁﬁ Bn | F - Reduce 4B |
e I RS 1
— U (o] | e BRiERkey -
HE1 | HE2 i | o s ‘ I
Sit | @ = N B BT | 2m | »| Redueemi |1
! (B |+~ . ';;1“— — !
Map2J5i& I —ﬁxﬂi—‘ ﬂﬁé% I
bt o= } | I
] :

HE1 | HE2
Bl | A 6) mapreduce.reduce.cpu.veores#iihAReduceTaskICPUR H 14~ 7

LLiR & F2-4
1) mapreduce reduce shuffle parallelcopiesf |~Reduce 2 Map ) A4 T
PRIREARAIETR, SILELS. LA E 0. e s | P s R
& : — B AAEGRITZ(, ik AMap TaskiB T 5M, BUAE: 4.

2) mapreduce reduce shuffle input buffer percent . " e
; T o b 8) mapreduce job.reduce slowstart.completedmaps *{MapTask 52 F% [ t
I E » BRIAEO.7. FTEAHRE &3] R R . i ;
Buffer /> (FReduce™] i P fF I EE B, ERiA{EHO T TLLHE & %l0 8 I35 515 (85 A2 SR educe Task B 5 3. 1L 120,05,
9) mapreduce. task. timeout il F—PTask{E— i b [8] P13 A (RT3 A,
BB G  HE, AR AR, WA % Task it T Block iR,
L THER RE T, BirkEe RE. A TEHIEEZH PR RZBlock{:
4) mapreduce.reduce. memory.mb 2 i\ ReduceTaskH {7 [i£1024MB, bt e A i et 2
128 LG AR RIU, 3F 52 i A 7 54-6G AR, MG E 7 — Mg (i) 8
WE BRI, SSERRA CLO5HEE) o I RARA TP A 4 AR 1
%%

3) mapreduce reduce shuffle merge percent Buffer 1 {1 44 £ 3| £ /1 Hefi]
TGRS NBER, BiA0.66. AT LI $10.73

K.
5) mapreduce reduce java.opts: 1% fi|ReduceTaskHi N7 A/ (PR ¥
485, H: java.lang OutOfMemoryError) 10) MR ATLLA FiReduce, RATHEAHH

MapReduce #HEMHIF A&
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B AT ZEATARE—— 5 — A DX ) B B e e R T A Xk

i K IMIUR——8B 70 1l S RNz i KT 33 E

I8/ B AR ) 7

(D) B d R G Ed 2 8 dEmvR. A= e, n] B pEs 1A
AR R B, BEE X X, R EmEE AT &5 IR E .
(2)FELE map PECHERTACTFE, B iF- e Map BrEXACFE. 4. Combiner. MapJoin
(3) WHEZA reduce M

J\~ Hadoop ZZ& AL

8. 1 Hadoop /M XAFHLALTT

8. 1.1 Hadoop /3044 kv

HDFS BRSSO EE/E NameNode _F@EEXT M ) e,  IX AN e 19 K /N2
N 150byte, IXFE/NSCAF LG I, hos AR 2 B n B S — T
2> K& NameNode [WNAEZEIA] J1— Tt & ol X d 2, fERFHEER
T EEAE N

Nt %, T MR THER, SR 2 Y R, FEE SIS £ K MapTask.
A MapTask APERIEHEE/D, B MapTask [JAEBRE[A] LG S B (AL /)N,

SESPEE =0

8. 1.2 Hadoop /NXCHfER TR

1) FEBIERE R, BRSO SVNMEEEE & UK U E4% HDFS (B TR L)
2) Hadoop Archive (F#f&J5 W)

JT /R NSO TN HDFS . B (R SO AEARS T 5, RefS 4 2 AN/ N SCAH 4T 6L
B—A HAR SO, A& 298> NameNode )N AEIHE A o

3) CombineTextInputFormat (& J5[H)
CombineTextInputFormat F T4 2 AN/ N SCAHEY) i B b AR jle— A S )
s b ERY .

4) FFj3 uber #, LI WM EH GFEFED

RGN T, B4 Task ESHETEG8)—4 JW Kigfr, R Task fE55it
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HREIEEIRADN, AT LAERE—A Job %A Task IBATE—A JW 1, N
WAEEAS Task #FFE— JVM.

(1) RFFJE uber #ix, £ /input B2 L FAEZAVNCHE HPAT wordcount
FE 7

share/hadoop/mapreduce/hadoop-mapreduce-examples-3.1.3.jar wordcount /input /output2
(2) MEEHIG

2021-06-26 16:18:07,607 INFO mapreduce.Job: Job job 1613281510851 0002 running in uber

mode : false

(3) M2 http://hadoopl03:8088/cluster

Sow 2 jenliles Show 20 ~ entries
D *  User &  MName S ""1’:_':::““2 Attempt 1D = Started ¢
I— , | [eeattempt_1613281510851 0002 000001 Sun Feb 14 16:13:45
application 161 )28.51085:_0302] atquigu ‘(\.:JI:‘J' MAPREDLICE | +08GD 2021

[Total Allocated Containers: 5 |
Each table call represents the number of Nodelocal/RackLocal/OttSwitch cantainers satistied by Nodelacal/RackLocal/OffSwitch resource requests.

(4) FFJ/8 uber #, 7F mapred-site.xml FERINUT FHECE

>mapreduce.job.ubertask.enable</ >

>true</

>mapreduce.job.ubertask.maxmaps</ >

v
(o]
A

~

<

>l

>mapreduce.job.ubertask.maxreduces</ >

>l

></ >

>mapreduce.job.ubertask.maxbytes</
<

/ >
(5) P KRECE

[Tom@hadoop102 hadoop]$ xsync mapred-site.xml

A
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(6) HX#AT wordcount FE/F
[Tom@hadoop102 hadoop-3.1.3]$% hadoop jar

share/hadoop/mapreduce/hadoop-mapreduce-examples-3.1.3.jar wordcount /input /output2
() MEEH G

2021-06-27 16:28:36,198 INFO mapreduce.Job: Job job 1613281510851 0003 running in uber

mode : truel
(8) M2 http://hadoopl03:8088/cluster

ITotal Allocated Containers: 1|
Each table cell represents the number of Nodelocal/RacklLocal/OffSwitch containers satistied by Nodelocal/RackLocal/OffSwitch resource requests,

8. 2 WM& MapReduce i+E 1HE:#E

i Sort FEFVEM| MapReduce

H: —AERUWINED 1506 AR B A EHAT R BACY

(1) {4 RandomWriter >Rj=AEFENLEL, ®ATAIEIT 10 A Map 55, B4
Map 7242 KZ) 16 K/ ik BEALEL

[Tom@hadoop102 mapreduce]$ hadoop jar

/opt/module/hadoop-3.1.3/share/hadoop/mapreduce/hadoop-mapreduce-examples-3.1.3.jar

(2) $AT Sort FEF

[Tom@hadoop102 mapreduce]$ hadoop jar

/opt/module/hadoop-3.1.3/share/hadoop/mapreduce/hadoop-mapreduce-examples-3.1.3.jar

(3) BriE e 5 HAEHkT e 7

[Tom@hadoop102 mapreduce]$ hadoop jar

/opt/module/hadoop-3.1.3/share/hadoop/mapreduce/hadoop-mapreduce-client-jobclient-3

1.3-tests.jar testmapredsort -sortInput random-data -sortOutput| sorted-data

8.3 MV IT R F R

8.3.1 &K

(1) Tk M 16 s, goitsEAsia MRS RS54 3 &, BellE 46
WAF, 4 #% CPU, 4 ZFf%.
(2) FiRarHr:
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1G/128m=8 /> MapTask; 1 4> ReduceTask; 1 > mrAppMaster, ‘P& SiaiT
10 4~/3 =3 ME5% (4 3 3)

8. 3.2 HDFS Z%iA1R

(1) &% hadoop—env. sh

export HDFS NAMENODE OPTS="-Dhadoop.security.logger=INFO,RFAS-Xmx1024m"

export HDFS DATANODE OPTS="-Dhadoop.security.logger=ERROR,RFAS-Xmx1024m"

(2) &4 hdfs—site. xml

>dfs.namenode.handler.count</
>21</
/ >

(3) B core—site. xml

< >fs.trash.interval</
< >60</
/ >

(4) pRIEE

I
v
v

v

A

[Tom@hadoop102 hadoop]$ xsync hadoop-env.sh hdfs-site.xml core-site.xml

8. 3. 3 MapReduce ZHHIL

(1) &% mapred-site. xml

< | HIELEIX AL, ik 100m- )]
|G G, B4 0.8
</ >
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>mapreduce.task.io.sort.factor</

< >10</ >

I | I
A4 A4
V

vV

>mapreduce.map.memory.mb</ >

>-1</ >

>The amount of memory to request from the scheduler for each map ta
sk. If this is not specified or is non-positive, it is infer‘r‘ed
ava.opts and mapreduce.job.heap.memory-mb.ratio. If java-opts are also not specifie

, we set it to 1024.

A A Q.
S~
=]
A4
vV
V

< >mapreduce.map.cpu.vcores</ >

>mapreduce.map.maxattempts</ >

/

>mapreduce.reduce.shuffle.parallelcopies</

>mapreduce.reduce.shuffle.input.buffer.percent</ >
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reduce

(2) B RIECE

[Tom@hadoop102 hadoop]$ xsync mapred-site.xml
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8. 3.4 Yarn Z¥0RIL

(1) &g yarn—site. xml BCEZSEW T
<1 - - EFER R BT - -

< >The class to use as the resource scheduler.</ >

>yarn.resourcemanager.scheduler.class</ >

>Number of threads to handle scheduler interface.</

< >yarn.resourcemanager.scheduler.client.thread-count</ E

>8</

>Flag to determine if logical processors(such as hyperthreads) should

be counted as cores. Only applicable on Linux when yarn.nodemanager.resource.cpu-vc

< >yarn.nodemanager.resource.count-logical-processors-as-cores</

>Multiplier to determine how to convert phyiscal cores to vcores. This

value is used if yarn.nodemanager.resource.cpu-vcores is set to -1(which implies a

I
A4

<
<

uto-calculate vcores) and yarn.nodemanager.resource.detect-hardware-capabilities is
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set to true. Thenumber of vcores will be calculated asnumber of CPUs * multiplier.

>Amount of physical memory, in MB, that can be allocated for container

s. If set to -1 and yarn.nodemanager.resource.detect-hardware-capabilities is true,

it is automatically calculated(in case of Windows and Linux).In other cases, the d

efault is 8192MB.</

/\‘
v
v

>yarn.nodemanager.resource.memory-mb</
>4096</ >

>l

>Number of vcores that can be allocated
for containers. This is used by the RM scheduler when allocating resources for cont
ainers. This is not used to limit the number of CPUs used by YARN containers. If it
is set to -1 and yarn.nodemanager.resource.detect-hardware-capabilities is true, i
t is automatically determined from the hardware in case of Windows and Linux.In oth
er cases, number of vcores is 8 by default.</
>yarn.nodemanager.resource.cpu-vcores</
>4</ >

>l

>The minimum allocation for every container request at the RMin MBs. M

emory requests lower than this will be set to the value of thisproperty. Additional
ly, a node manager that is configured to have less memorythan this value will be sh
< >yarn.scheduler.minimum-allocation-mb</
<

>The maximum allocation for every container request at the RMin MBs. M

emory requests higher than this will throw anInvalidResourceRequestException.</

>yarn.scheduler.maximum-allocation-mb</
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< >2048</ >

</

I
A4

< >The minimum allocation for every container request at the RMin terms

of virtual CPU cores. Requests lower than this will be set to thevalue of this prop

erty. Additionally, a node manager that is configured tohave fewer virtual cores th

an this value will be shut down by the resourcemanager.</ >

< >yarn.nodemanager.vmem-check-enabled</ >

>Ratio between virtual memory to physical memory whensetting memory lim

its for containers. Container allocations areexpressed in terms of physical memory,

and virtual memory usageis allowed to exceed this allocation by this ratio.</

< >yarn.nodemanager.vmem-pmem-ratio</ >
(2) KECE

[Tom@hadoop102 hadoop]$ xsync yarn-site.xml
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8.3.5 ITHEF

(1) HJF LR

[Tom@hadoop102 hadoop-3.1.3]$ sbin/stop-yarn.sh

[ Ton@hadoop1@3 hadoop-3.1.3]$ sbin/start-yarn.shi
(2) 4T WordCount P&/
[ Tom@hadoop162 hadoop 3.1.3]$ hadoop jan
share/hadoop/ mapreduce/hadoop mapreduce examples 3.1.3.jan

wordcount /input /output

(3) M2 Yarn 1ESHAT R IH http://hadoopl103:8088/cluster/apps

WRART: Tosh K8, FHE 2 KRR
oA AR BAIEBAR S AT T 7 13 RE IR -

W mEE—E

Q BS#HEREIE
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